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July 28, 2015

Ms. Jane O'Connell

Chief- Superfund and Brownfield Cleanup Section

Division of Environmental Remediation

New York State Department of Environmental Conservation
47-40 21° Street

Long Island City, New York 11101

Re: Remedial Investigation Work Plan- Addendum 1
Silvercup West Development - Terra Cotta and NYPA Sites
41-98 to 42-48 Vernon Boulevard (“The Project”)
Long Island City, New York
BCP Site Nos. C241099, C241086, C241100, C241101, and C241109
Langan Project No.: 5635005

Dear Ms. O'Connell:

Langan Engineering, Environmental, Surveying and Landscape Architecture, D.P.C. (Langan)
developed this Remedial Investigation Work Plan (RIWP) - Addendum 1 for the Silvercup West
development located at 41-98 through 42-48 Vernon Boulevard in Long Island City, New York
(the site) on behalf of Terra Cotta LLC. This plan is an addendum to the New York State
Department of Environmental Conservation (NYSDEC)-approved Terra Cotta RIWP. This work
plan includes a brief project background and a description of the proposed additional
environmental investigation. The purpose of the investigation is to evaluate the potential
presence and extent of mobile grossly-impacted material/product along the west side of the
shared border between the New York Power Authority (NYPA) and Terra Cotta sites.

BACKGROUND

The site is located along the East River in Long Island City, New York. The site covers
approximately 6.1 acres and is bounded by the East River to the west, 43 Avenue to the
south, Vernon Boulevard to the East, and the Queensboro Bridge to the north. A Site Location
Map is included as Figure 1. The site is divided into two properties: the approximately 3.4-acre
NYPA site (southern section of the site) and the approximately 2.7-acre Terra Cotta site
(northern section of the site). The project site encompasses New York City Tax Block 477, Lots
13, 15, 20, and 24 and is composed of the following five separate New York State Brownfield
Cleanup Program (BCP) parcels:

e Terra Cotta Parcel A — Site No. C241099
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e Terra Cotta Parcel B — Site No. C241086
e Terra Cotta Parcel C — Site No. C241100
e Terra Cotta Parcel D — Site No. C241101
o NYPA Parcel — Site No. C241109

INVESTIGATION WORK SCOPE

The investigation will include a geophysical survey, well gauging, soil borings and a contingency
for well installation. Data gathered from the investigation will be used to assist in determining
potential remediation requirements at the border between the two sites (e.g., cutoff wall),
which may be required dependent on remediation phasing. This investigation will adhere to the
protocols and plans described in the Terra Cotta RIWP. The investigation is discussed in detail
below.

Geophysical Survey
A geophysical survey will be performed using ground penetrating radar (GPR) to clear the

proposed borings of buried utilities or structures prior to drilling. The survey will be conducted
on both sides of the fence that divide the NYPA and Terra Cotta sites.

Well Gauging
Accessible, previously-installed groundwater monitoring wells will be identified and gauged for

the potential presence of petroleum. An oil-water interface probe will be used to determine
product thickness, if identified. The oil-water interface probe will be cleaned with Alconox and
rinsed with water at the start of work, between monitoring well locations, and at the
completion of the work. Decontamination water will be drummed pending off-site disposal.
Synoptic groundwater measurements will be collected across the site to document
groundwater elevations. Previously-installed groundwater monitoring wells are depicted on
Figure 2.

Soil Investigation

A soil investigation will be performed to identify grossly-impacted material, if present, along the
property boundary between the Terra Cotta and NYPA sites. Eight borings will be completed
with a track-mounted, direct-push Geoprobe® drill rig. The proposed boring locations are shown
on Figure 2. Borings will be advanced to the deeper of the observed groundwater table or the

termination depth of grossly-impacted material, if observed. Borings are estimated to extend to
depths up to 20 feet below grade surface [bgs].

Soil samples will be collected continuously into four-foot MacroCore® barrels fitted with
dedicated acetate sleeves. Soil collected during boring advancement will be classified (e.g.,
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color, grain size), screened for organic vapors with a photoionization detector (PID), and
observed for any visual or olfactory evidence of contamination. Field work will be recorded in a
field log.

Following completion of the boring, the soil borings will be backfilled to the previous elevation.
The drilling equipment will be decontaminated between each boring. Decontamination water
and grossly-impacted soil cuttings, if encountered, will be will be containerized in 55-gallon
drums for off-site disposal.

Well installation (contingency)

If grossly-impacted material is identified during the soil investigation, wells will be installed in
the impacted borings to determine if and to what extent product accumulates in the wells
(maximum of 4 wells). Wells will be constructed of 1 to 2-inch diameter schedule 40 PVC or
stainless steel and will be screened across the groundwater table and the grossly-impacted
material. The well annulus, at the screened interval, will be backfilled with coarse pure silica
sand. A minimum one-foot annular seal of hydrated bentonite will be installed above the

screened interval. The annulus around the solid riser pipe will be backfilled with cuttings or
silica sand up to the surface. Following installation, the well will be developed. All completed
monitoring wells will be fitted with a well cap.

Approximately two weeks after the monitoring wells are installed, the wells will be gauged for
the presence of petroleum product. An oil water interface probe will be used to determine
product thickness, if identified. The oil-water interface probe will be decontaminated between
wells and decontamination water will be drummed pending off-site disposal.

Investigation Derived Waste
Cuttings may be replaced within the borehole that generated them to within 24 inches of the
surface unless:

e Free product or grossly contaminated soill, are present in the cuttings;
e The borehole has penetrated an aquitard, aquiclude or other confining layer;

e Backfilling the borehole with cuttings will create a significant path for vertical movement
of contaminants; and

e The soil cannot fit into the borehole.
Soil cuttings that require disposal will be containerized in labeled, DOT-approved 55-gallon

drums for future off-site disposal at a permitted facility. Decontamination water will be
drummed and disposed off-site at a permitted facility. Disposable sampling equipment
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including, spoons, gloves, bags, paper towels, etc. that came in contact with environmental
media will be bagged and disposed as municipal trash.

Reporting
We will evaluate the investigation data and observations, combine the results of this

investigation with results of previous investigations, and prepare a letter report with the
additional findings. The report will include a description of drilling and gauging activities and will
present our findings and conclusions pertaining to the nature and extent of contamination along
the property boundary between the NYPA and Terra Cotta sites. Figures will include maps
showing investigation locations and observations. The report will be submitted to the NYSDEC
and results will be considered in the Remedial Action Work Plan.

Health and Safety

All investigative work will be performed in accordance with the Health and Safety Plan (HASP)
prepared for the site (Attachment A). Based on the existing Site conditions, it is not expected
that organic vapors or dust will be encountered to any significant degree during the proposed
Work Plan. Fugitive dust and organic vapor generation that could affect Site workers, Site

occupants, or the public is not anticipated for the following reasons:

¢ Most of the work area has vegetated or gravel ground cover or is paved with asphalt or
concrete; therefore, vehicle traffic will not generate dust

e Intrusive work is limited to Geoprobe direct push methods, which does not create a
significant potential for generating fugitive dust

Particulate monitoring will be based on visual emission criteria. The contractor will implement
dust suppression measures (water misting) if visible emissions are observed or anticipated.
Organic vapors will be monitored via a handheld PID at the intrusive boring location. If
emissions are identified, the contractor will implement odor suppressant measures.
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CLOSING

We respectfully request approval of this RIWP addendum. Please contact us with any
guestions or comments.

Sincerely,
Langan Engineering, Environmental, Surveying
and Landscape Architecture, D.P.C.

F4

Jason Hayes, PE, LEED AP
Senior Associate/Vice President
cc: Joseph Good - Langan
Enclosure(s):
Attachment A: Health and Safety Plan

Figure 1: Site Location Plan
Figure 2: Proposed Boring Location Plan
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SECTION 1.0 SUMMARY

Emergency Contacts

Emergency contacts are listed on Table 1.

Emergency Procedures

Emergency procedures are described in Section 7.

Site Specific Hazards and Training

Site Specific Hazards are described in Section 3.

The Field Safety Officer (FSO) will be responsible for providing site-specific training
to all personnel that work at the site. This training will cover the following topics:

¢ Names of personnel responsible for site safety and health.

e Hazards potentially present at the site.

e Proper use of personal protective equipment.

o Work practices by which the employee can minimize risk from hazards.
o Acute effects of compounds at the site.

e Decontamination procedures.

Personnel will be required to sign and date the Site-Specific Training Form provided
in Attachment B prior to working on-site.

General Health and Safety Requirements

Personnel will be required to sign and date the Health and Safety Plan and Work
Plan Acceptance Form provided in Attachment B prior to working on-site.

Personnel Protective Equipment

Level D protection will be worn for initial entry on-site and for all activities except
as noted in Section 4. Level D protection will consist of:

e Standard work clothes

e Steel-toe safety boots



e Safety glasses or goggles must be worn when splash hazard is present

e Nitrile outer gloves and PVC or nitrile inner gloves must be worn during all
sampling activities

e Hard hat (must be worn during all sampling activities)

Modified Level D protection may be required under conditions where potential
contact of the skin or clothes with significant contamination occurs. Modified Level D
is the same as Level D but includes Tyvek coveralls and disposable polyethylene
overboots.

Level C protection, unless otherwise specified in Section 4, will consist of Level D
equipment and the following additional equipment:

e Full-face or half-mask air-purifying respirator (APR)

Combination dust/organic vapor cartridges

Tyvek coveralls if particulate hazard present

PE-Coated Tyvek coverall if liquid contamination present

PVC or nitrile inner and nitrile outer gloves
e 5-minute escape SCBA

Level B protection, unless otherwise specified in Section 4, will consist of Level D
equipment and the following additional equipment:

e Hard hat

e Positive Pressure SCBA or positive pressure air line and respirator with
escape SCBA

e PE-Coated Tyvek coverall
e Nitrile outer and PVC or nitrile inner gloves
e Nitrile boot covers

Air Monitoring

A summary of the action levels and restrictions is presented on Table 2.



FIGURE 1-HOSPITAL ROUTE PLAN (New York Presbyterian Hospital)
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Route to Hospital (New York Presbyterian Hospital)

From 42-02 through 42-16 Vernon Boulevard, Long Island City, New York to New
York Presbyterian Hospital, located at 525 E 68™ Street, New York, New York.

1. Start out going SOUTHEAST on QUEENS PLAZA S

N

Turn LEFT onto the ramp to QUEENSBORO BRIDGE/UPPER ROADWAY

Merge onto QUEENSBORO BRIDGE

Lol

Take the ramp to 2 AVE S/WEST SIDE/1 AVE N/FDR DRIVE
5. Turn right onto E 62" STREET

6. Take 2" |eft onto YORK AVENUE

7. Turn right onto E 68" STREET

8. End at 525 E 68 STREET, New York, NY

Total Est. Time: 7 minutes  Total Est. Distance: 2.6 miles



TABLE 1
EMERGENCY CONTACTS

In the event of any situation or unplanned occurrence requiring assistance, the
appropriate contact(s) should be made from the list below. For emergency situations,
contact should first be made with the Field Team Leader (or designee) and the Site
Safety Officer, who will notify emergency personnel who will then contact the
appropriate response teams. This emergency contacts list must be in an easily
accessible location at the site.

Emergency Contacts Phone Number
Fire Department: 911

Police: 911

New York City-Long Island One Call Center: (800) 272-4480

(3 day notice required for utility mark-outs)

Poison Control Center: (800) 222-1222
Pollution Toxic Chemical Qil Spills: (800) 424-8802

Medical Emergency

Ambulance Service: 911
Hospital Name: New York Presbyterian Hospital
Hospital Telephone Number: (212) 746-5454

. . 525 East 68 Street
Hospital Address: New York. NY 10065
Route to Hospital: See Page 3and 4
Travel Time From Site: 7 minutes

Langan Contacts

Principal/Associate: Joel Landes, P.E. (212) 479-5404
Program Manager: Joel Landes, P.E. (212) 479-5404
Health & Safety Officer: Tony Moffa (215) 756-2523
Field Safety Officer To Be Determined
Field Team Leader To Be Determined
Quality Assurance Officer To Be Determined



TABLE 2
SUMMARY OF ACTION LEVELS AND RESTRICTIONS:
Conditions for Level D:
All areas

= PID readings < 25 ppm and benzene < 1 ppm
= No visible fugitive dust emissions from site activities

Conditions for Level C:
All areas

=  Where PID readings > 25 ppm (sustained for 15 minutes in the breathing zone) to 200
ppm and benzene < 5ppm, and/or

= Any visible fugitive dust emissions from site activities that disturb contaminated soil.

Conditions for Level B (or retreat):
All areas

= Where PID readings > 500 ppm or benzene > 25 ppm,
= Visible fugitive dust emissions from site activities cloud the surrounding air.



SECTION 2.0 INTRODUCTION

2.1 PURPOSE AND POLICY

The purpose of this Health and Safety Plan (HASP) is to establish personnel protection
standards and mandatory safety practices and procedures for the implementation of a
Remedial Action Work Plan at 41-98 and 42-02 through 42-16 Vernon Boulevard (“Site”), Long
Island City, Queens, New York.

The development and remediation of Parcel D is anticipated to occur in advance of
remediation on Parcel’'s A, B and C. This RAWP addresses contaminated material removal
from the Terra Cotta Parcel D development. This plan assigns responsibilities, establishes
standard operating procedures, and provides for contingencies that may arise while operations
are being conducted during excavation at the site.

The provisions of the plan are mandatory for all on-site personnel. Contractors working on
this RAWP shall prepare and adhere to their own HASP that at a minimum conforms to this
plan. All personnel who engage in project activities must be familiar with this plan, comply
with its requirements, and sign the Plan Acceptance Form (Attachment B), page number B-5,
prior to working on the site. The Plan Acceptance Form must be submitted to the Langan Field
Safety Officer (HSO). In addition to this plan, all work shall be performed in accordance with all
applicable federal, state and local regulations.

2.2 SITE DESCRIPTION

The Terra Cotta Site is located in Long Island City, New York along the East River roughly
between 43rd Avenue and the Queensboro Bridge. A Site Location Map is provided as Figure
1. A Site Survey showing site and parcel boundaries is provided as Figure 2. The
approximately 6.1-acre (266,000-sqg ft) Silvercup West property encompasses New York City
Tax Block 477, Lots 13, 15, 20, and 24. The Site and is bounded by the East River to the west,
43- Avenue to the south, Vernon Boulevard to the east, and the Queensboro Bridge to the
north. The Site is composed of two properties, the approximately 3.4-acre NYPA site (southern
section of the Site) and the approximately 2.7-acre Terra Cotta site (northern section of the
Site).

The Terra Cotta Site has been vacant for approximately 20 years and contains one
structure, the landmark Terra Cotta Building, which is located on the eastern perimeter of the



Site (Parcel D) along Vernon Boulevard. The two-story Terra Cotta building is in stable
condition and has an attic and one limited-height basement level with an earthen floor.

2.3 SCOPE OF WORK

The proposed Remedial Investigation (RI) includes a non-intrusive geophysical survey, soil
boring investigation using direct-push Geoprobe® technologies, and gauging of existing
monitoring wells throughout the NYPA and Terra Cotta sites. A dust, odor, and organic vapor
and nuisance control plan, described in Section 3.8 of the RAWP, will be implemented during
ground intrusive and/or soil handling activities.

2.4 LANGAN PROJECT TEAM ORGANIZATION

Table 3 describes the responsibilities of Langan on-site personnel associated with this
project. The names of principal personnel associated with this project are:

Principal/Associate: Joel Landes, P.E. (212) 479-5404
Program Manager: Joel Landes, P.E. (212) 479-5404
Health & Safety Officer: Tony Moffa (215) 756-2523
Field Safety Officer To Be Determined
Field Team Leader To Be Determined
Quality Assurance Officer To Be Determined

All Langan personnel have been appropriately trained in first aid and hazardous waste
safety procedures, including the operating and fitting of personal protective equipment, and are
experienced with the field operations planned for this site.



TABLE 3
ON-SITE PERSONNEL AND RESPONSIBILITIES

PROJECT MANAGER - Assumes total control over site activities. Reports to upper-level
management. Has authority to direct response operations.

Responsibilities:

Prepares and organizes the background review of the situation, the Work Plan, the
Site Health and Safety Plan, and the field team.

Obtains permission for site access and coordinates activities with appropriate officials.
Ensures that the Work Plan is executed and on schedule.
Briefs the field team on their specific assignments.

Coordinates with the site Health and Safety Officer (HSO) to ensure that health and
safety requirements are met.

Prepares the final report and support files on the response activities.

Serves as the liaison with public officials.

FIELD SAFETY OFFICER (FSO) - Advises the HSO and Project Manager on all aspects of
health and safety on site. Stops work if any operation threatens worker or public health or

safety.

Responsibilities:

Ensures that all necessary Health and Safety Equipment is available on-site. Ensures
that all equipment is functional.

Periodically inspects protective clothing and equipment.

Ensures that protective clothing and equipment are properly stored and maintained.
Controls entry and exit at the Access Control Points.

Coordinates health and safety program activities with the Project HSO.

Confirms each team member's suitability for work based on a physician's
recommendation.

Monitors the work parties for signs of stress, such as cold exposure, heat stress, and
fatigue.

Implements the Site Health and Safety Plan.

Conducts periodic inspections to determine if the Site Health and Safety Plan are
being followed.

Enforces the "buddy" system.



TABLE 3 - CONTINUED
ON-SITE PERSONNEL AND RESPONSIBILITIES

Field Safety Officer Responsibilities (continued)

Knows emergency procedures, evacuation routes, and the telephone numbers of the
ambulance, local hospital, poison control center, fire department, and police
department.

Notifies, when necessary, local public emergency officials.
Coordinates emergency medical care.

Sets up decontamination lines and the decontamination solutions appropriate for the
type of chemical contamination on the site.

Controls the decontamination of all equipment, personnel, and samples from the
contaminated areas.

Assures proper disposal of contaminated clothing and materials.
Ensures that all required equipment is available.
Advises medical personnel of potential exposures and consequences.

Notifies emergency response personnel by telephone or radio in the event of an
emergency.

FIELD TEAM LEADER - Advises on all aspects of health and safety on site. Stops work if any
operation threatens worker or public health or safety. Is directly responsible for the field team
and the safety of site operations.

Responsibilities:

Manages field operations.

Executes the Work Plan and schedule.

Enforces safety procedures.

Coordinates with the Site Safety Officer in determining protection level.
Enforces site control.

Documents field activities and sample collection.

Serves as a liaison with public officials.

WORK TEAM - Operators, laborers, samplers. The work party must consist of at least two

people.

Responsibilities:

Safely completes the on-site tasks required to fulfill the Work Plan.
Complies with Site Safety Plan.

Notifies Site Safety Officer or supervisor of suspected unsafe condition
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2.5 GENERAL RESPONSIBILITIES OF CONTRACTORS AND
SUBCONTRACTORS

Other site contractors and subcontractors shall develop and abide by their own
HASP, which shall, at minimum adhere to this HASP. Where this HASP excludes
provisions pertinent to the contractor’'s or subcontractor's work (i.e., permit-required
confined space entry), they must perform such work under their own health and safety
procedures in accordance with the applicable local, state and federal regulations and
guidance. The following is a list of the subcontractor’'s responsibilities.

Responsibilities:

*

Ensures their employees are trained in the use of all appropriate personal
protective equipment (PPE) for the tasks involved.

*

Ensure their employees have received current training in the appropriate levels
of 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response
(HAZWOPER), where applicable.

Ensure their employees have been medically cleared and have been fit-tested
within the year on the type respirator they will wear, if necessary.

Have knowledge of, understand, and abide by all current federal, state and local
health and safety regulations pertinent to the work on site.

Safely complete the tasks required to fulfill the Work Plan.

* Notify FSO or supervisor of any hazardous material brought onto the job site; the
hazards associated with the material, and must provide MSDS for the material
to the FSO.

Notifies FSO or supervisor of a suspected unsafe condition.

* Ensure that employees have been briefed on their HASP, complies with their
HASP and have signed the Compliance Agreement.

11



SECTION 3 RISK ANALYSIS

3.1 CHEMICAL HAZARDS

The primary potential chemical hazard is exposure to volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs), and metals. Other compounds that
may be encountered are site equipment fuels (gasoline, diesel, etc.) that contain volatile
components. Relevant properties of these compounds are outlined in Table 4.

Dust, odors, and VOCs will be monitored continuously during intrusive activities
(i.e. soil boring installation) on the perimeter of the work zones. Dust will be visually
monitored and VOCs will be monitored with a portable PID. In addition, two stationary
air-monitoring stations will be set up at the Site perimeters (one upwind and one
downwind) during intrusive Site work for continuous monitoring. Each station will
include a PID and a DustTrak aerosol monitor or equivalent.

Material Safety Data Sheets for substances that will be used on site are included in
Attachment C.

3.2 RADIATION HAZARDS

No radiation hazards are known or expected at the site.

3.3 BIOLOGICAL HAZARDS
3.3.1 Animals

During site operations, animals such as dogs, pigeons, sea gulls, mice, and rats
may be encountered. Workers will use discretion and avoid all contact with animals.
Bites and scratches from dogs can be painful and if the animal is rabid, the potential for
contracting rabies exists. Contact with rat and mice droppings may lead to contracting
hantavirus. Inhalation of dried pigeon droppings may lead to psittacosis; crytococcosis
and histoplasmosis are also diseases associated with exposure to dried bird droppings
but these are less likely to occur in this occupational setting.
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TABLE 4
RELEVANT PROPERTIES OF VOLATILES (PETROLEUM [GASOLINE, DIESEL, ETC.]), METALS AND

SEMIVOLATILES KNOWN OR SUSPECTED

AT THE SITE
Compound OSHA IDLH LEL Odor Odor Vapor Physical Detectable w/
(Synonym) PEL- (ppm) | (%) Threshold- Character Pressure State 10.6 eV lamp
(ppm) (ppm) (mm Hg) PID (L.P. eV)
Polynuclear Aromatic 0.2 80(CA) Varies Varies Varies Varies Combustible No
Hydrocarbons (PAHs) Solid

Arsenic (As) 0.01 5 NA NA NA 0 (approx) Noncombustible NA
Barium 0.5 NA NA NA Odorless NA Noncombustible NA
Benzene 10 NA NA 4.68 Gasoline-like NA Liquid NA
Benzo(a)anthracene NA NA NA NA Odorless 0 (approx) Combustible NA
Benzo(a)pyrene 0.2 80 NA NA NA NA Combustible NA
Benzo(b)fluoranthene NA NA NA NA Odorless 0 (approx) Combustible NA
Benzo(k)fluoranthene NA NA NA NA NA NA Solid NS
Chromium (Cr) 0.1 250 NA NA NA 0 (approx) Noncombustible NA
Copper 1 100 NA NA NA 1 Noncombustible NA
Ethylbenzene NA NA 1 NA Aromatic NA Liquid NA
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TABLE 4
RELEVANT PROPERTIES OF VOLATILES (PETROLEUM [GASOLINE, DIESEL, ETC.]), METALS AND
SEMIVOLATILES KNOWN OR SUSPECTED

AT THE SITE
Compound OSHA IDLH LEL Odor Odor Vapor Physical Detectable w/
(Synonym) PEL- (ppm) | (%) Threshold- Character Pressure State 10.6 eV lamp PID
(ppm) (ppm) (mm Hg) (LP. eV)
Lead (Pb) 0.05 11 NA NA NA 0 (approx) Noncombustible NA
Iron 5 NA NA NA NA NA Noncombustible NA
Manganese 5 500 NA NA NA 0 (approx) Combustible NA
Magnesium (Mg) 5 500 NA NA NA 0 (approx) Combustible NA
Mercury 0.1 10 NA NA NA 0 (approx) Noncombustible NA
Methyl Ethyl 885 NA NA 0.25 Pungent, sweet NA Liquid NA
Ketone (MEK)
1,2,4- NA NA 0.9 NA NA NA Liquid NA
Trimethylbenzne
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TABLE 4
RELEVANT PROPERTIES OF VOLATILES (PETROLEUM [GASOLINE, DIESEL, ETC.]), METALS AND
SEMIVOLATILES KNOWN OR SUSPECTED

AT THE SITE
Compound OSHA IDLH LEL Odor Odor Vapor Physical Detectable w/
(Synonym) PEL- (ppm) | (%) Threshold- Character Pressure State 10.6 eV lamp PID
(ppm) (ppm) (mm Hg) (LP. eV)
Nickel (Ni) 1 10 NA NA NA 0 (approx) Combustible NA
Silver 0.01 NA NA NA NA NA Solid NA
Xylene 100 900 0.9 NA NA 7 Combustible Yes
Zinc (Zn) 5 50 NA NA NA 0 (approx) Combustible NA

(1
(2
3
(4
(5

[IDLH] Immediately dangerous to life or health

[CA] Suspect carcinogen - Minimize all possible exposures

29 CFR 1910, June 30, 1993 (8-hour Time weighted average unless otherwise specified.)
ACGIH 1989 Highest reported value of acceptable odor threshold range.
Slight explosive hazard if dust is exposed to flame
Sponge catalyst may ignite spontaneously in the air.
Powder may ignite spontaneously in the air, and can continue burning under water.
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3.3.2 Insects

Insects, including bees, wasps, hornets, mosquitoes, and spiders, may be present
at this site. Some individuals may have a severe allergic reaction to an insect bite or
sting that can result in a life threatening condition. In addition, mosquito bites may lead
to St. Louis encephalitis or West Nile encephalitis. Personnel that have been bitten or
stung by an insect at the Site should notify the HSO or FSO of such immediately. The
following is a list of preventive measures:

- Apply insect repellent prior to fieldwork and or as often as needed throughout the
shift.

- Wear proper protective clothing (work boots, socks and light colored pants).

- When walking in wooded areas, to the extent possible avoid contact with bushes,
tall grass, or brush.

- Field personnel who may have insect allergies (e.g., bee sting) should provide this
information to the HSO or FSO prior to commencing work, and will have allergy
medication on Site.

The HSO or FSO will instruct the project personnel in the recognition and
procedures for encountering potentially hazardous insects at the Site.

Lyme disease is caused by infection from a deer tick that carries a spirochete.
During the painless tick bite, the spirochete may be transmitted into the bloodstream,
which could lead to the worker contracting Lyme disease. This flu like illness occurs out
of season, commonly happening between May and October when ticks are more
active. Symptoms can include a stiff neck, chills, fever, sore throat, headache, fatigue
and joint pain. Early signs may include an expanding skin rash and joint pain. If left
untreated, Lyme disease can cause serious nerve or heart problems as well as a
disabling type of arthritis. |f personnel feel sick or have signs similar to those above,
they should notify the HSO or FSO immediately.

It is recommended that personnel check themselves when in areas that could
harbor deer ticks, wear light color clothing and visually check themselves and their
buddy when coming from wooded or vegetation covered areas. If a tick is found biting
an individual, the HSO or FSO should be contacted immediately. The tick can be
removed by pulling gently at the head with tweezers. The affected area should then be
disinfected with an antiseptic wipe.

3.4 PHYSICAL HAZARDS
3.4.1 Explosion

No explosion hazards are expected for the scope of work at this site.
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3.4.2 Heat Stress

The use of Level C protective equipment, or greater, may create heat stress.
Monitoring of personnel wearing personal protective clothing should commence when
the ambient temperature is 72°F or above. Table 5 presents the suggested frequency
for such monitoring. Monitoring frequency should increase as ambient temperature
increases or as slow recovery rates are observed. Refer to the Table 6 below to assist
in assessing when the risk for heat related illness is likely. To use this table, the
ambient temperature and relative humidity must be obtained (a regional weather report
should suffice). Heat stress monitoring should be performed by the Field Safety
Officer, who shall be able to recognize symptoms related to heat stress.
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Table 5

Suggested Frequency of Physiological Monitoring
For Fit and Acclimated Workers@

Adjusted Temperatureb

Normal Work EnsembleC

Impermeable Ensemble

90°F or above
(32.2°C) or above

After each 45 min.
of work

After each 15 min.
of work

87.5°F After each 60 min. After each 30 min.
(30.8°-32.2°C) of work of work
82.5°-87.5°F After each 90 min. After each 60 min.

(28.1°-30.8°C)

of work

of work

77.5°-82.5°F After each 120 min. After each 90 min.
(25.3°-28.1°C) of work of work

72.5°-77 .5°F After each 150 min. After each 120 min.
(22.5°-25.3°C) of work of work

a For work levels of 250 kilocalories/hour.

b Calculate the adjusted air temperature (ta adj) by using this equation: ta adj °F =

ta OF + (13 x % sunshine).

Measure air temperature (ta) with a standard

mercury-in-glass thermometer, with the bulb shielded from radiant heat.
Estimate percent sunshine by judging what percent time the sun is not covered
by clouds that are thick enough to produce a shadow. (100 percent sunshine =
no cloud cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.)

¢ A normal work ensemble consists of cotton coveralls or other cotton clothing
with long sleeves and pants.
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Table 6 - HEAT INDEX

ENVIRONMENTAL TEMPERATURE (Fahrenheit)

70 75 80 85 90 95 100 105 110 115 120
RELATIVE
HUMIDITY APPARENT TEMPERATURE*
0% 64 69 73 78 83 87 91 95 99 103 107
10% 65 70 75 80 85 90 95 100 105 111 116
20% 66 72 77 82 87 93 99 105 112 120 130
30% 67 73 78 84 90 96 104 113 123 135 148
40% 68 74 79 86 93 101 110 123 137 151
50% 69 75 81 88 96 107 120 135 150
60% 70 76 82 90 100 114 132 149
70% 70 77 85 93 106 124 144
80% 71 78 86 97 113 136
90% 71 79 88 102 122
100% 72 80 91 I 108

*Combined Index of Heat and Hum idity...what it "feels like" to the body
Source: National Oceanic and Atmospheric Administration

How to use Heat Index: Apparent Heat Stress Risk with Physical
1. Across top locate Environmental Tem perature Temperature Activity and/or Prolonged
2. Down left side locate Relative Hum idity Exposure
3. Follow across and down to find Apparent Temperature 90-105 Heat Cramps or Heat
4. Determine Heat Stress Risk on chart at right Exhaustion Possible
105-130 Heat Cramps or Heat Exhaustion
Note: Exposure to full sunshine can increase Heat Index values Likely, Heat Stroke Possible
by up to 15 degrees F. >130 Heatstroke Highly Likely
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To monitor the workers, be familiar with the following heat-related disorders and
their symptoms:
e Prickly Heat (Heat rash)

- Painful, itchy red rash. Occurs during sweating, on skin covered by
clothing.

e Heat Cramps
- Painful spasm of arm, leg or abdominal muscles, during or after work.
¢ Heat Exhaustion

- Headache, nausea, dizziness. Cool, clammy, moist skin. Heavy sweating.
Weak, fast pulse. Shallow respiration, normal temperature.

e Heat Fatigue

- Weariness, irritability, loss of skill for fine or precision work. Decreased
ability to concentrate. No loss of temperature control.

e Heat Syncope (Heat Collapse)
- Fainting while standing in a hot environment.
¢ Heat Stroke

- Headache, nausea, weakness, hot dry skin, fever, rapid strong pulse, rapid
deep respirations, loss of consciousness, convulsions, coma. This is a life
threatening condition.

Do not permit a worker to wear a semi-permeable or impermeable garment
when they are showing signs or symptoms of heat-related illness.

To monitor the worker, measure:

* Heart rate. Count the radial pulse during a 30-second period as early as possible
in the rest period.

* If the heart rate exceeds 100 beats per minute at the beginning of the rest
period, shorten the next work cycle by one-third and keep the rest period
the same.

* If the heart rate still exceeds 100 beats per minute at the next rest period,
shorten the following work cycle by one-third. A worker cannot return to
work after a rest period until their heart rate is below 100 beats per
minute.

* Qral temperature. Use a clinical thermometer (3 minutes under the tongue) or
similar device to measure the oral temperature at the end of the work period
(before drinking).
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If oral temperature exceeds 99.60F (37.69C), shorten the next work cycle
by one-third without changing the rest period. A worker cannot return to
work after a rest period until their oral temperature is below 99.6°F.

If oral temperature still exceeds 99.6°F (37.69C) at the beginning of the
next rest period, shorten the following cycle by one-third.

Do not permit a worker to wear a semi-permeable or impermeable
garment when oral temperature exceeds 100.6°F (38.1°C).

Prevention of Heat Stress - Proper training and preventative measures will aid in
averting loss of worker productivity and serious illness. Heat stress prevention is
particularly important because once a person suffers from heat stroke or heat
exhaustion, that person may be predisposed to additional heat related illness. To avoid
heat stress the following steps should be taken:

*

*

*

Adjust work schedules.

Mandate work slowdowns as needed.

Perform work during cooler hours of the day if possible or at night if adequate
lighting can be provided.

Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel
during rest periods.

Maintain worker's body fluids at normal levels. This is necessary to ensure that
the cardiovascular system functions adequately. Daily fluid intake must
approximately equal the amount of water lost in sweat, id., eight fluid ounces
(0.23 liters) of water must be ingested for approximately every eight ounces
(0.23 kg) of weight lost. The normal thirst mechanism is not sensitive enough
to ensure that enough water will be drunk to replace lost sweat. \WWhen heavy
sweating occurs, encourage the worker to drink more. The following
strategies may be useful:

*

*

*

*

Maintain water temperature 50° to 60°F (10° to 16.6°C).
Provide small disposal cups that hold about four ounces (0.1 liter).

Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or
dilute drinks) before beginning work.

Urge workers to drink a cup or two every 15 to 20 minutes, or at each
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day
are recommended, but more may be necessary to maintain body weight.

Train workers to recognize the symptoms of heat related illness.

3.4.3 Cold-Related lliness

If work on this project begins in the winter months, thermal injury due to cold
exposure can become a problem for field personnel. Systemic cold exposure is
referred to as hypothermia. Local cold exposure is generally called frostbite.
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Hypothermia - Hypothermia is defined as a decrease in the patient core
temperature below 96°F. The body temperature is normally maintained by a
combination of central (brain and spinal cord) and peripheral (skin and muscle) activity.
Interference with any of these mechanisms can result in hypothermia, even in the
absence of what normally is considered a "cold" ambient temperature. Symptoms of
hypothermia include: shivering, apathy, listlessness, sleepiness, and unconsciousness.

Frostbite - Frostbite is both a general and medical term given to areas of local cold
injury.  Unlike systemic hypothermia, frostbite rarely occurs unless the ambient
temperatures are less than freezing and usually less than 20°F. Symptoms of frostbite
are: a sudden blanching or whitening of the skin; the skin has a waxy or white
appearance and is firm to the touch; tissues are cold, pale, and solid.

Prevention of Cold-Related lliness - To prevent cold-related iliness:

*

Educate workers to recognize the symptoms of frostbite and hypothermia

* |dentify and limit known risk factors:

*

Assure the availability of enclosed, heated environment on or adjacent to the
site.

Assure the availability of dry changes of clothing.
* Assure the availability of warm drinks.
Start (oral) temperature recording at the job site:

*

At the FSO or Field Team Leader's discretion when suspicion is based on
changes in a worker's performance or mental status.

* At a worker's request.

As a screening measure, two times per shift, under unusually hazardous
conditions (e.g., wind-chill less than 200F, or wind-chill less than 30°F with
precipitation).

As a screening measure whenever any one worker on the site develops
hypothermia.

Any person developing moderate hypothermia (a core temperature of 92°F) cannot
return to work for 48 hours.

3.4.4 Noise

The operation of excavation, grading or drilling equipment may result in momentary
high noise levels. Hearing protection (e.g., ear plugs, headphones) will be used as
necessary.
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3.4.5 Hand and Power Tools

In order to adjust mechanical equipment and sever PVC riser, personnel will utilize
hand and/or power tools. The use of hand and power tools can present a variety of
hazards, including physical harm from being struck by flying objects, being cut or struck
by the tool, fire, and electrocution. Ground Fault Circuit Interrupters (GFCls) are
required for power tools.

3.4.6 Slips, Trips and Fall Hazards

Care should be exercised when walking at the site, especially when carrying
equipment. The presence of surface debris, uneven surfaces, pits, facility equipment,
and soil piles contribute to tripping hazards and fall hazards. To the extent possible, all
hazards should be identified and marked on the Site, with hazards communicated to all
workers in the area.

3.4.7 Utilities (Electrocution and Fire Hazards)

The possibility of encountering underground utilities poses fire, explosion, and
electrocution hazards. All intrusive work will be preceded by notification of the
subsurface work to the N.Y. One Call Center. Potential adverse effects of electrical
hazards include burns and electrocution, which could result in death.

3.5 TASK HAZARD ANALYSIS

The following hazards are associated with RAWP activities (e.g., soil transport and
grading,):

* Heavy grading equipment (impact hazard to on-foot workers)
* Uneven land surface (slip and trip hazard)

* Contaminated media (chemical exposure hazard)

Soil excavation and grading activities are inherently dangerous. Special attention
should be given to establishing the location of any underground utilities prior to
excavating.

Chemical exposure may occur as these activities progress across the site, where
workers may be exposed to contaminants in the excavated soils, encountered
groundwater, or products used on-site including gasoline, diesel, and motor oll.
Activities will be conducted initially in Level D but may be upgraded to Modified Level
D. Although not anticipated, there will be a Level C and B contingency should pockets
of contaminants be brought to the surface and breathing zone air becomes
contaminated.

If evidence of historic or unknown contamination is encountered during
remediation activities or other contaminated materials, such as oily materials, high PID
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readings, etc., the FSO will make a determination of the appropriate level of personnel
protection.
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SECTION 4 PERSONNEL PROTECTION AND MONITORING

4.1 OSHA TRAINING

All on-site personnel who will be actively involved in hazardous remediation
activities or can potentially be exposed to hazardous waste must have completed
hazardous waste operations-related training, as required by OSHA Regulations 29 CFR
1910.120. Personnel who completed this training more than 12 months prior to the
start of the project must have completed an 8-hour refresher course within the past 12
months. Documentation of OSHA training for project personnel must be provided to
Langan prior to starting work.

4.2 SITE-SPECIFIC TRAINING

The Field Safety Officer will be responsible for developing a site-specific
occupational hazard training program and providing training to all personnel that are to
work at the site. This training will be conducted prior to starting field work and will
consist of the following topics:

*

Names of personnel responsible for site safety and health.

* Hazards potentially present at the site.

*

Proper use of personal protective equipment.
* Requirements of this HASP.

Work practices by which the employee can minimize risk from hazards. This
may include a specific review of heavy equipment safety, safety during
inclement weather, changes in common escape rendezvous point, site security
measures, or other site-specific issues that need to be addressed before work
begins.

¥ Safe use of engineering controls and equipment on the site.

*

Acute effects of compounds present at the site.

* Decontamination procedures.

Upon completion of site-specific training, workers will sign the Site-Specific-
Training Form provided in Attachment B. A copy of the completed Site-Specific Training
Form will be included in the project files for future reference.

4.3 MONITORING REQUIREMENTS

Worker air monitoring and community air monitoring (as described in Section 7.4)
will be conducted at the start of field work.
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The FSO will visually monitor the perimeter of the work area for evidence of
sustained visible emissions. Work activities will be suspended until dust levels diminish
to an acceptable level if sustained emissions are observed.

Air monitoring of the breathing zone will be conducted continuously during ground
intrusive activities such as soil excavation and handling activities to assure proper health
and safety protection.

VOCs will be monitored at the perimeter of the work area with a handheld PID in
accordance with the HASP with an action level of 25 ppm in the absence of benzene. [f
the action level is exceeded and adequate ventilation cannot be provided, work will
cease and the potential affected portion of the work area will be evacuated until
adequate mechanical ventilation can be setup to control the hazard. Level C respiratory
protection may be donned in accordance with the HASP if untrained personnel are not
present and the action level is exceeded.

In addition, two stationary air-monitoring stations will be set up at Site perimeters
(one upwind and one downwind) during intrusive activities for continuous monitoring.
Each station will include a PID and a DustTrak aerosol monitor or equivalent. If air
monitoring during operations identifies the presence of volatile organic compounds (not
anticipated because of natural ventilation), the action levels, permissible exposure,
engineering controls, and personal protective equipment specified in this HASP will be
implemented. A PID (MiniRAE 2000 or equivalent) will be used to monitor for organic
vapors in the breathing zone and to screen soil samples. Air monitoring results will be
recorded in the field book during investigation activities and made available for review.

4.4 SUMMARY OF ACTION LEVELS AND RESTRICTIONS

A PID, equipped with a 10.6 eV lamp shall be used to screen for total VOCs. All
readings pertain to sustained readings for 15 minutes in the worker breathing zone.
The following conditions shall apply to each level of protection.

Conditions for Level D:

All areas where PID readings < 25 ppm and Benzene < 1 ppm

Conditions for Level C:

All areas where PID readings > 25 ppm or Benzene > 1 ppm (sustained for 15
minutes in the breathing zone) to 200 ppm

Conditions for Level B (or retreat):

All areas where PID readings > 500 ppm or Benzene > 20 ppm
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4.4.1 Level D and Modified Level D

Level D protection will be worn for initial entry on-site and initially for all activities.
Level D protection will consist of:

= Standard work clothes
= Steel-toe safety boots
= Safety glasses (goggles must be worn when splash hazard is present)

= Nitrile gloves must be worn during all activities requiring contact with grossly-
contaminated soils.

= Hard hat (must be worn during all site activities)
Modified Level D is the same as Level D but includes Tyvek coveralls and

disposable polyethylene overboots to contact with the skin or clothes if significant
contamination is present in subsurface materials.

44.2 LevelC

The level of personal protection will be upgraded to Level C if the concentration of
volatile organic compounds which can be detected with a photoionization detector (PID)
in the breathing zone equals or exceeds the specified action limits and the
contaminants of concern have characteristic warning properties appropriate for air
purifying respirators (e.g. taste, odor). Level C protection will consist of the following
equipment:

» Full-face or half-mask air-purifying respirator (APR) or powered air purifier
(PAPR), depending on presence and abundance of airborne toxic constituents
of concern

=  Combination HEPA filter/organic vapor cartridges

= Tyvek coveralls must be worn if particulate hazard present
=  PE-coated Tyvek coveralls if liquid contamination present
= Steel-toe safety boots

= Nitrile outer gloves must be worn during all activities requiring contact with
saturated soil.

= Hard hat (must be worn during all site activities)
Cartridges will be disposed at the end of each day's use.

4.4.3 Level B (Retreat)

If the concentration of volatile organics which can be detected with a PID equals or
exceeds the specified action levels, all field personnel associated with the project will
immediately retreat to a location up-wind of the source of contamination. At this point
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the Site Safety Officer must consult with the Langan HSO to discuss appropriate
actions.

4.4.4 OSHA Requirements for Personal Protective Equipment

All personal protective equipment used during the course of this field investigation
must meet the following OSHA standards:

Type of Protection Regulation Source

Eye and Face 29 CFR 1910.133 ANSI Z87.1-1968
29 CFR 1926.102

Respiratory 29 CFR 1910.134 ANSI Z88.1-1980
29 CFR 1926.103

Head 29 CFR 1910.135 ANSI Z89.1-1969
29 CFR 1926.100

Foot 29 CFR 1910.136 ANSI Z41.1-1967
29 CFR 1926.96

ANSI = American National Standards Institute

Both the respirator and cartridges specified for use in Level C protection must be
fit-tested prior to use in accordance with OSHA regulations (29 CFR 1910.1025; 29 CFR
1910.134).

Based on performance criteria, air purifying respirators cannot be worn under the
following conditions:

*

Oxygen deficiency;
* IDLH concentrations;

High relative humidity; and

If contaminant levels exceed designated use concentrations.
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SECTIONS5 WORK ZONES AND DECONTAMINATION

5.1 SITE WORK ZONES

To reduce the spread of materials by workers from potentially contaminated areas
to clean areas, work zones will be delineated at the Site, as required. The flow of
personnel between the zones should be controlled. The establishment of the work
zones will help ensure that personnel are properly protected against the hazards
present where they are working, and ensure that work activities and contamination are
confined to the appropriate areas. The work zones described below may be modified in
the field depending on field conditions. .

5.1.1 Hot Zone

Hot zones will be established within a 25 foot radius around sail
excavation/remediation areas, where possible. Barriers will be established at the
perimeter of the excavation/grading area where the perimeter is shared with an area
accessible to the public. Unprotected onlookers should be located 25 feet upwind of
the activities. All personnel within the hot zone must don the appropriate levels of
personal protection as set forth by the FSO. It is not anticipated that Level C or higher
will be required for this site.

All personnel within the hot zone will be required to use the specified level of
protection. No food, drink, or smoking will be allowed in the hot or warm zones.

5.1.2 Warm Zone

A warm zone will be established and utilized during the field activities. This zone
will be established between the hot zone and the cold zone (discussed below), and will
include the personnel and equipment necessary for decontamination of equipment and
personnel exiting the hot zone. Personnel and equipment in the hot zone must pass
through this zone before entering the cold zone. This zone should always be located
upwind of the hot zone.

5.1.3 Cold Zone

The cold zone will include the remaining areas of the job site. Break areas and
support facilities (include equipment storage and maintenance areas) will be located in
this zone. No equipment or personnel will be permitted to enter the cold zone from the
hot zone without passing through the decontamination station in the warm zone.
Eating, smoking, and drinking will be allowed only in this area.

5.2 DECONTAMINATION

Generally, any water used in decontamination procedures will be placed in
containers, temporarily stored on-site, and properly characterized and disposed.
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5.2.1 Decontamination of Personnel

Decontamination of personnel will be necessary if Level C or Level B protection is
used, which is not anticipated based on current knowledge of the Site history.
Decontamination will not be necessary if only Level D protection is used. However,
disposable gloves used during sampling activities should be removed and bagged;
personnel should be encouraged to remove clothing and shower as soon as is
practicable at the end of the day. All clothing should be machine-washed. All personnel
will wash hands and face prior to eating and before and after using the restroom.

5.2.2 Decontamination of Field Equipment

Decontamination of field equipment will be necessary for all equipment in contact
with contaminated materials. Decontamination activities shall be performed in a
designated area lined with polyethylene sheeting that is designed to collect the
decontamination rinsate. Equipment to be decontaminated includes, but is not limited
to, excavators and pumping equipment.

5.3 REMEDIAL ACTIVITY-DERIVED WASTE

All PPE-related remedial activity-derived waste materials (PPE, decontamination
waste) will be placed in labeled containers and appropriately disposed. Stockpiling of
contaminated soil will only occur temporarily and if adequate space exists.
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SECTION 6 SAMPLE SHIPMENT

6.1 NON-HAZARDOUS SAMPLES

Samples collected in this study will be classified as environmental samples.

6.1.1

Environmental Samples

In general, non-hazardous environmental samples that are collected from soils or
groundwater are not expected to contain high levels of hazardous materials, and are
submitted for environmental testing.

Sample containers must have a completed sample identification tag and the
outside container must be marked "Environmental Sample'. The sample tag will be
legibly written and completed with an indelible pencil or waterproof ink. The
information will also be recorded in a log book. At a minimum, it will include:

*

*

*

*

*

*

*

Exact location of sample;

Time and date sample was collected;

Name of sampler witnesses (if necessary);

Project codes, sample station number, and identifying code (if applicable);
Type of sample (if known);

Laboratory number (if applicable); and

Any other pertinent information.

Environmental samples will be packaged and shipped according to the following
procedure:

1.

5.
6.

Place sample container, properly identified and with a sealed lid, in a
polyethylene bag, and seal bag;

Place sample in a fiberboard container or metal picnic cooler which has been
lined with a large polyethylene bag;

Pack cooler with ice to maintain temperature of 4 degrees C;

Pack with enough noncombustible, absorbent, cushioning material to minimize
the possibility of the container breaking;

Seal large bag; and

Seal or close outside container.

The appropriate side of the container must be marked "This End Up" and arrows
should be drawn accordingly. No DOT marking labeling is required. No DOT shipping
papers are required. There are no DOT restrictions on mode of transportation.
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6.2 HAZARDOUS SAMPLES

Hazardous materials are not anticipated at the Site. However, should hazardous
materials be encountered or samples at the Site, the following procedures will be
implemented. Personnel who must complete a Hazardous Goods Airway Bill must first
be DOT trained and certified every two years. Drummed waste samples, tank samples,
sludge samples, and grossly contaminated soil samples will be shipped as DOT
Hazardous Materials. The designation "Flammable Liquid" or "Flammable Solid" will be
used. The samples will be transported as follows:

1.

Collect sample in a 16 ounce or smaller glass or polyethylene container with
nonmetallic Teflon-lined screw cap. Allow sufficient air space (approximately
10% by volume) so container is not liquid full at 54 ©C (130 OF). If collecting a
solid material, the container plus contents should not exceed 1 pound net
weight. |f sampling for volatile organic analysis, fill VOA container to septum
but place the VOA container inside a 16 ounce or smaller container so the
required air space may be provided. Large quantities, up to 3.786 liters (1
gallon), may be collected if the sample's flash point is 23 ©C (75 ©F) or higher.
In this case, the flash point must be marked on the outside container (e.g.,
carton, cooler), and shipping papers should state that "Flash point is 73 ©F or
higher."

Seal sample and place in a 4-mil thick polyethylene bag, one sample per bag.

Place sealed bag inside a metal can with noncombustible, absorbent cushioning
material (e.g., vermiculite or earth) to prevent breakage, one bag per can.
Pressure-close the can and use clips, tape or other positive means to hold the
lid securely.

Mark the can with:
*Name and address of originator
*“Flammable Liquid N.O.S. UN 1993"
*(or "Flammable Solid N.O.S. UN 1325)
*NOTE: UN numbers are now required in proper shipping names.

Place one or more metal cans in a strong outside container such as a picnic
cooler or fiberboard box. Preservatives are not used for hazardous waste site
samples.

Prepare for shipping:

"Flammable Liquid, N.O.S. UN 1993" or "Flammable Solid, N.O.S. UN
1325"; "Cargo Aircraft Only” (if more than 1 quart net per outside package);
"Limited Quantity" or "Ltd. Qty."; "Laboratory Samples"; "Net Weight ___ " or
"Net Volume ___" (of hazardous contents) should be indicated on shipping
papers and on outside of shipping container. "This Side Up" or "This End
Up" should also be on container. Sign shipper certification.
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7. Stand by for possible carrier requests to open outside containers for inspection
or modify packaging. It is wise to contact carrier before packing to ascertain
local packaging requirements and not to leave area before the carrier vehicle
(aircraft, truck) is on its way. The International Air Transport Association’s
Dangerous Goods regulations will need to be followed for using FedEx for the
shipment of hazardous samples.

6.2.1 Shipping Papers
A blank Langan shipping paper should be filled out and maintained within the

driver's reach, whenever a Langan employee carries hazardous materials in a vehicle in
guantities above those allowed for Materials of Trade (MOTs). Such materials may
include more than 8 gallons of the following:

- Gasoline (for use in a generator) UN 1203, Guide #27;

- Methanol (for use in decontamination procedures) UN 1230, Guide #28;

- Nitric Acid (for use in decontamination procedures) UN 1760, Guide #60; and

- Hydrochloric Acid (for use in decontamination procedures) UN 1789, Guide #60.

Other materials may include the following:

- > 220 pounds of compressed Gas [Air, Compressed] (calibration gas for the PID,

or Grade D breathing air for Level B work) UN 1002, Class 2.2; and
- Other hazardous materials as defined by the DOT.

Appropriate MSDSs should be maintained with the shipping papers and/or the
pocket DOT Emergency Response Guidebook.
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SECTION 7 ACCIDENT PREVENTION AND CONTINGENCY PLAN

7.1 ACCIDENT PREVENTION
7.1.1 Site-Specific Training

All field personnel will receive health and safety training prior to the initiation of any
site activities. The site-specific training form provided in Attachment B must be signed,
dated, and returned to the Langan Field Safety Officer. On a day-to-day basis, individual
personnel should be constantly alert for indicators of potentially hazardous situations
and for signs and symptoms in themselves and others that warn of hazardous
conditions and exposures. Rapid recognition of dangerous situations can avert an
emergency. Before daily work assignments, a regular meeting should be held.
Discussion should include:

* Tasks to be performed;
* Time constraints (e.g., rest breaks, cartridge changes);

* Hazards that may be encountered, including their effects, how to recognize
symptoms or monitor them, concentration limits, or other danger signals; and

* Emergency procedures.

7.1.2 Vehicles and Heavy Equipment

Working with large motor vehicles and heavy equipment could be a major hazard at
this site. Injuries can result from equipment hitting or running over personnel, impacts
from flying objects, or overturning of vehicles. Vehicle and heavy equipment design and
operation will be in accordance with 29 CFR, Subpart O, 1926.600 through 1926.602.
In particular, the following precautions will be utilized to help prevent injuries/accidents.

* Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels, steering,
tires, horn, and other safety devices will be checked at the beginning of each
shift.

* Large construction motor vehicles will not be backed up unless:

— The vehicle has a reverse signal alarm audible above the surrounding noise
level; or

— The vehicle is backed up only when an observer signals that it is safe to do
SO.

* Heavy equipment or motor vehicle cable will be kept free of all nonessential
items, and all loose items will be secured.

* Large construction motor vehicles and heavy equipment will be provided with
necessary safety equipment (such as seat belts, roll-over protection,
emergency shut-off in case of roll-over, backup warning lights and audible
alarms).
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* Blades and buckets will be lowered to the ground and parking brakes will be set
before shutting off any heavy equipment or vehicles.

7.2 SPILL CONTROL PLAN

All personnel must take every precaution to minimize the potential for spills during
site operations. Any spill shall be reported immediately to the FSO. Spill control
apparatus (sorbent materials) will be located on-site. All materials used for the clean up
of spills will be containerized and labeled separately from other wastes.

7.3 CONTINGENCY PLAN
7.3.1 Emergency Procedures

In the event that an emergency develops on site, the procedures delineated herein
are to be immediately followed. Emergency conditions are considered to exist if:

* Any member of the field crew is involved in an accident or experiences any
adverse effects or symptoms of exposure while on site.

* A condition is discovered that suggests the existence of a situation more
hazardous than anticipated.

General emergency procedures, and specific procedures for personal injury,
chemical exposure and radiation exposure, are described below.

7.3.2 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure the
procedures outlined below should be followed:

* Another team member (buddy) should remove the individual from the immediate
area of contamination. The buddy should communicate to the Field Team
Leader (via voice and hand signals) of the chemical exposure. The Field Team
Leader should contact the appropriate emergency response agency.

* Precautions should be taken to avoid exposure of other individuals to the
chemical.

* If the chemical is on the individual's clothing, the chemical should be neutralized
or removed if it is safe to do so.

* If the chemical has contacted the skin, the skin should be washed with copious
amounts of water.

* In case of eye contact, an emergency eye wash should be used. Eyes should
be washed for at least 15 minutes.

* All chemical exposure incidents must be reported in writing to the Langan
Health and Safety Officer. The Field Safety Officer or Field Team Leader is
responsible for completing the accident report.
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7.3.3 Personal Injury

In case of personal injury at the site, the following procedures should be followed:

* Another team member (buddy) should signal the Field Team Leader that an
injury has occurred.

* A field team member trained in first aid can administer treatment to an injured
worker.

* The victim should then be transported to the nearest hospital or medical center.
If necessary, an ambulance should be called to transport the victim.

*

For less severe cases, the individual can be taken to the site dispensary.

*

The Field Team Leader or Field Safety Officer is responsible for making certain
that an Accident Report Form is completed. This form is to be submitted to
the Langan Health and Safety Officer. Follow-up action should be taken to
correct the situation that caused the accident.

*

Any incident (near miss, property damage, first aid, medical treatment, etc.)
must be reported.

A first-aid kit and blood-born pathogens kit will be kept on-site during the field
activities.

7.3.4 Evacuation Procedures

* The Field Team Leader will initiate evacuation procedures by signaling to leave
the site.

* All personnel in the work area should evacuate the area and meet in the
common designated area.

* All personnel suspected to be in or near the contract work area should be
accounted for and the whereabouts or missing persons determined
immediately.

* The Field Team Leader will then give further instruction.

7.3.5 Procedures Implemented in the Event of a Major Fire, Explosion, or
Emergency

* Notify the paramedics and/or fire department, as necessary;,

* Signal the evacuation procedure previously outlined and implement the entire
procedure;

* |solate the area;
* Stay upwind of any fire;
* Keep the area surrounding the problem source clear after the incident occurs;

* Complete accident report for and distribute to appropriate personnel.
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7.4 ODOR, VAPOR AND DUST MONITORING AND RESPONSE

7.4.1 Community Air Monitoring Plan (CAMP)

Real-time air monitoring for VOCs and particulate levels at the upwind and
downwind site perimeter will be performed. Continuous monitoring will be performed
for all ground intrusive activities and during the handling of contaminated or potentially
contaminated soil or groundwater. Ground intrusive activities include, but are not limited
to, soil excavation and grading.

Periodic monitoring for VOCs will be performed during the site work. Periodic
monitoring during site work, for instance, will consist of taking a reading upon arrival at
a sample location, monitoring while excavating/grading, and taking a reading prior to
leaving a sample location. Exceedances of action levels observed during performance
of the CAMP wiill be reported to the Project Manager.

VOC Monitoring, Response Levels, and Actions

VOCs will be monitored at the upwind, downwind perimeter of the site on a
continuous basis during ground intrusive work. Upwind concentrations will be
measured to establish background conditions. The monitoring work will be performed
using equipment appropriate to measure the types of contaminants known or
suspected to be present. The equipment will be calibrated at least daily for the
contaminant(s) of concern or for an appropriate surrogate. The equipment will be
capable of calculating 15-minute running average concentrations, which will be
compared to the levels specified below.

* If the ambient air concentration of total organic vapors at the downwind
perimeter exceeds 5 parts per million (ppm) above background for the 15-
minute average, work activities will be temporarily halted and monitoring
continued. If the total organic vapor level readily decreases (per instantaneous
readings) below 5 ppm over background, work activities will resume with
continued monitoring.

* If total organic vapor levels at the downwind perimeter persist at levels in
excess of 5 ppm over background but less than 25 ppm, work activities will be
halted, the source of vapors identified, corrective actions taken to abate
emissions, and monitoring continued. After these steps, work activities will
resume provided that the total organic vapor level 200 feet downwind or half
the distance to the nearest potential receptor or residential/commercial
structure, whichever is less - but in no case less than 20 feet, is below 5 ppm
over background for the 15-minute average.

* If the organic vapor level is above 25 ppm at the perimeter of the work area,
activities will be shutdown.
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7.4.2 Vapor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above
background at the perimeter of the hot zone, work activities will be halted or odor
controls will be employed, and monitoring continued. If the organic vapor level
decreases below 5 ppm above background, work activities can resume, provided:

" The organic vapor level outside the hot zone is below 1 ppm over
background, and

. More frequent intervals of monitoring, as directed by the Site Health and
Safety Officer, are conducted.

If the organic vapor level is greater than 5 ppm above background at the perimeter
of the hot zone, work activities must be shut down or odor controls must be employed.
When work shut-down occurs, downwind air monitoring as directed by the Site Health
and Safety Officer will be implemented to ensure that vapor emission does not impact
the nearest residential or commercial structure at levels exceeding those specified in
the Major Vapor Emission section.

7.4.3 Major Vapor Emission

If any organic levels greater than 5 ppm over background are identified 200 feet
downwind from the work site, or half the distance to the nearest residential or
commercial property, whichever is less, all work activities must be halted or odor
controls must be implemented.

If, following the cessation of the work activities, or as the result of an emergency,
organic levels persist above 5 ppm above background 200 feet downwind or half the
distance to the nearest residential or commercial property from the hot zone, then the
air quality must be monitored within 20 feet of the perimeter of the nearest residential
or commercial structure (20 Foot Zone).

If either of the following criteria is exceeded in the 20 Foot Zone, then the Major
Vapor Emission Response Plan shall automatically be implemented.

. Sustained organic vapor levels approaching 5 ppm above background for a
period of more than 30 minutes, or

. Organic vapor levels greater than 5 ppm above background for any time
period.

7.4.4 Major Vapor Emission Response Plan

Upon activation, the following activities will be undertaken:

1. The local police authorities will immediately be contacted by the Site Health and
Safety Officer and advised of the situation;
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2. Frequent air monitoring will be conducted at 30-minute intervals within the 20
Foot Zone. If two successive readings below action levels are measured, air
monitoring may be halted or modified by the Site Health and Safety Officer; and

All Emergency contacts will go into effect as appropriate.
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ATTACHMENT A

Air Monitoring Equipment Calibration
and Maintenance

All monitoring instruments must be calibrated and maintained periodically.
Calibration and on-site maintenance records will be kept in the field log book. The
operator must understand the limitations and possible sources of errors for each
instrument. It is important that the operator checks that the instrument responds
properly to the substances it was designed to monitor. Portable air quality monitoring
equipment that measures total ionizables present such as the RaeSystems MiniRae
2000 (or equivalent) photoionization detector (PID) must be calibrated at least once each
day. DustTrak aerosol monitors must be calibrated daily. The specific instructions for
calibration and maintenance provided for each instrument should be followed.
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ATTACHMENT B
Forms for Health and Safety Related Activity

Note: The OSHA Job Safety and Health Protection Poster must be posted prominently
during field activities. The following page is an example of the poster to be used in the
field. The actual poster must be an 11 inch by 17 inch size version of this page. The
OSHA 300 Log of injuries and illnesses is maintained in the home office of each Langan

employee.
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You Have a Right to a Safe
and Healthful Workplace.

our employer or OSHA
ou may ask OSHA to keep

e You have the right to notify
about workplace hazards.
your name confidential.

e You have the right to request an OSHA inspection if you
believe that thel nd unhealthful conditions in
your workplace presentative may participate
in the inspection

e You can file a complaint with OSHA within 30 days of
discrimination by your employer for making safety and health
complaints or for exercising your rights under the OSH Act.

e You have a right to see OSHA citations is
employer. Your employer must post the
the place of the alleged viclation

are unsare

You or your

1y

sued to

citatio

) your

s at or near

the date
hazards

e Your empl
indicated on the citation and must ce
been reduced or eliminated.

r must correct workplace hazards b
fy that the

hau

e You have the right to copies of your medical records or
records of your exposure to toxic and harmful substances
or conditions.

e Your emplc

yer must post this notice in your workplace.

The Occupational Safety and Health Act of 1970 (OSH Act), P.L.. 91-596. assures safe and healthful working
throughout the Nation. The Occupational Safety and Health Administration. in the U.S. Department of 1
administering the OSH Act. The rights listed here may vary depending on the particular circumstances. To file a complaint. report an emergency. or
seek OSHA advice. assistance. or products, call 1-800-321-OSHA or your nearest OSHA office: * Atlanta (404) 562-2300 » Boston (617) 565-
* Chic (312) 353-2220 » Dallas (214) 767-4731 » Denver (303) 844-1600 « Kansas City (816) 426-5861 * New York (212) 337-2378 « Philadelphia
(215) 861-4900 » San Francisco (415) 975-4310 « Seattle (206) 553-5930. Teletypewriter (TTY) number is 1-8 9-5627. To file a complaint online
or obtain more information on OSHA federal and state programs, visit OSHA’s website at www.osha.gov. If your workplace is in a state operating
under an OSHA-approved plan. your employer must post the required state equivalent of this poster

1-800-321-OSHA

conditions for working men and women

bor, has the primary responsibility for

U.S. Department of Labor + Occupational Safety and Health Administration + OSHA 3165




Langan ACCIDENT REPORT FORM

(Page 1 of 2)
Project Name:

Injured or lll Employee

1. Name Social Security #
(First) (Middle)  (Last)
2. Home Address
(No. and Street) (City or Town) (State and Zip)
3. Age 4. Sex: Male( ) Female( )

5. Occupation
(Specific job title, not the specific activity employee was performing at

time of injury)
6. Department
(Enter name of department in which injured person is employed, even

though they
may have been temporarily working in another department at the time of
injury)

Employer

7. Name
8. Mailing Address

(No. and Street) (City or Town) (State and Zip)
9. Location (if different from mailing address):

The Accident or Exposure to Occupational lliness
10. Place of accident or exposure

(No. and Street) (City or Town) (State and Zip)
11. Was place of accident or exposure on employer's premises? (Yes/No)
12. What was the employee doing when injured?

(Be specific - was employee using tools or equipment or handling material?)

13. How did the accident occur?

(Describe fully the events that resulted in the injury
or

occupational illness. Tell what happened and how. Name objects and substances
involved.

Give details on all factors that led to accident. Use separate sheet if needed)
14. Time of accident:
15. Date of injury or initial diagnosis of occupational illness
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Langan ACCIDENT REPORT FORM

(Page 2 of 2)
16. WITNESS
TO ACCIDENT (Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)
(Name) (Affiliation) (Phone No.)

Occupational Injury or Occupational lliness

17. Describe the injury or illness in detail; indicate part of body affected.

18. Name the object or substance that directly injured the employee. (For example,
object that struck employee; the vapor or poison inhaled or swallowed; the
chemical or radiation that irritated the skin; or in cases of strains, hernias, etc.,
the object the employee was lifting, pulling, etc.)

19. Did the accident result in employee fatality? (Yes or No)
20. Number of lost workdays /restricted workdays _ resulting from injury
orillness?
Other
21. Did you see a physician for treatment? (Yes or No) (Date)

22. Name and address of physician

(No. and Street) (City or Town) (State and Zip)
23. If hospitalized, name and address of hospital

(No. and Street) (City or Town) (State and Zip)
Date of report Prepared by

Official position
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Project Health and Safety Plan and Work plan Acceptance Form

(For Langan employees only)

| have read and agree to abide by the contents of the Work Plan and Health and
Safety Plan for the following project:

(Project Title) (Project Number)

Furthermore, | have read and am familiar with the work plan or proposal that describes
the field work to be conducted and the procedures to be utilized in the conduct of this
work.

Name (print) Signature Date

Place in project Health and Safety File as soon as possible
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Site-Specific Health and Safety Training

(For all Langan and subcontract employees on site)

| hereby confirm that site-specific health and safety training has been conducted by
the site health and safety officer that included:

e Names of personnel responsible for site safety and health

Safety, health, and other hazards at the site

Proper use of personal protective equipment

Work practices by which the employee can minimize risk from hazards

Safe use of engineering controls and equipment on the site

Acute effects of compounds at the site
e Decontamination procedures

For the following project:

(Project Title) (Project Number)

Name (print) Signature Date

Place in project Health and Safety File as soon as possible



ATTACHMENT C

Material Safety Data Sheets

Polynuclear Aromatic Hydrocarbons
Arsenic

Barium

Benzene

Benzo (a) anthracene
Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Chromium

Copper

Ethylbenzene

Lead

lron

Maganese

Magnesium

Mercury

Methyl Ethyl Ketone (MEK)
1,2,4-Trimethylbenzene
Nickel

Silver

Xylene

Zinc

Unleaded Gasoline

Diesel Fuel

Motor Qil, 10W-40
Compressed Oxygen in Air
Isobutylene Gas in Air, 100 ppm



ATTACHMENTD
Standard Safe Work Practices

Eating, drinking, chewing tobacco, smoking and carrying matches or lighters is prohibited
in a contaminated or potentially contaminated area or where the possibility for the transfer
of contamination exists.

Avoid contact with potentially contaminated substances. Do not walk through puddles,
pools, mud, etc. Avoid, whenever possible, kneeling on the ground, leaning or sitting on
equipment or ground. Do not place monitoring equipment on potentially contaminated
surfaces (i.e., ground, etc.).

All field crew members should make use of their senses to alert them to potentially
dangerous situations in which they should not become involved; i.e., presence of strong
and irritating or nauseating odors.

Prevent, to the extent possible, spills. In the event that a spillage occurs, contain liquid if
possible.

Field crew members shall be familiar with the physical characteristics of investigations,
including:

e Communication

e Hot zone (areas of known or suspected contamination)

e Site access

o Nearest water sources

All wastes generated during activities on-site should be disposed of as directed by the
project manager or his on-site representative.

Employees shall follow procedures to avoid at-risk behaviors that could result in an
incident.



Safety (MSDS) data for 1,2,4-trimethylbenzene Page 1 of 3

Safety data for 1,2,4-trimethylbenzene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: pseudocumene, asym-trimethylbenzene, psi-cumene,
pseudocumol, as-trimethylbenzene
Molecular formula: CgH, 5

CAS No: 95-63-6
EINECS No: 202-436-9
Annex | Index No: 601-043-00-3

Physical data

Appearance: colourless liquid
Melting point: -43.8 C

Boiling point: 169 C

Vapour density:

Vapour pressure:

Density (g cm™): 0.876

Flash point: 48 C (closed cup)
Explosion limits: 0.9 - 6.4%
Autoignition temperature: 515 C
Water solubility: slightly soluble

Stability

Stable. Incompatible with strong oxidizing agents. Flammable. May form
explosive mixtures with air.

http://msds.chem.ox.ac.uk/TR/1,2,4-trimethylbenzene.html 6/8/2011



Safety (MSDS) data for 1,2,4-trimethylbenzene Page 2 of 3

Toxicology

Typical STEL 35 ppm. Typical TWA 25 ppm. Harmful by inhalation. Skin, eye
and respiratory irritant.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

ORL-RAT LD50 5000 mg kg™

IPN-RAT LDLO 2000 mg kg™
IHL-MUS 8147 ppm acute

IPN-GPG LDLO 1566 mg kg™
Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R10 R20 R36 R37 R38 R51 R53.

Environmental information

Toxic to aquatic organisms - may cause long-term damage in the environment.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)
UN No 3295. Hazard class 3. Packing group .

Personal protection
Safety glasses, adequate ventilation.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S26 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on November 7, 2006. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date.

Note also that the information on the PTCL Safety web site, where this page was hosted, has been copied onto
many other sites, often without permission. If you have any doubts about the veracity of the information that you
are viewing, or have any queries, please check the URL that your web browser displays for this page. If the URL

http://msds.chem.ox.ac.uk/TR/1,2,4-trimethylbenzene.html 6/8/2011



Safety (MSDS) data for 1,2,4-trimethylbenzene Page 3 of 3

begins "http://msds.chem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at Oxford
University. If not, this page is a copy made by some other person and we have no responsibility for it.

http://msds.chem.ox.ac.uk/TR/1,2,4-trimethylbenzene.html 6/8/2011



Health

science Lab

Chemicals & Laboratory Equipment

Fire

Reactivity 0

Personal H
Protection

Material Safety Data Sheet
Acetone MSDS

Section 1: Chemical Product and Company Identification

Product Name: Acetone Contact Information:

Catalog Codes: SLA3502, SLA1645, SLA3151, SLA3808 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 67-64-1 Houston, Texas 77396

RTECS: AL3150000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com
CHEMTREC (24HR Emergency Telephone), call:

Synonym: 2-propanone; Dimethyl Ketone; 1-800-424-9300
Dimethylformaldehyde; Pyroacetic Acid

TSCA: TSCA 8(b) inventory: Acetone
Cl#: Not applicable.

International CHEMTREC, call: 1-703-527-3887
Chemical Name: Acetone

Chemical Formula: C3-H6-O

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Acetone 67-64-1 100

Toxicological Data on Ingredients: Acetone: ORAL (LD50): Acute: 5800 mg/kg [Rat]. 3000 mg/kg [Mouse]. 5340 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 50100 mg/m 8 hours [Rat]. 44000 mg/m 4 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Potential Chronic Health Effects:

Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of
skin contact (permeator).

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female,
Reproductive system/toxin/male [SUSPECTED]. The substance is toxic to central nervous system (CNS). The substance may
be toxic to kidneys, the reproductive system, liver, skin. Repeated or prolonged exposure to the substance can produce target
organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammabile.

Auto-Ignition Temperature: 465°C (869°F)

Flash Points: CLOSED CUP: -20°C (-4°F). OPEN CUP: -9°C (15.8°F) (Cleveland).

Flammable Limits: LOWER: 2.6% UPPER: 12.8%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Slightly explosive in presence of open
flames and sparks, of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards: Vapor may travel considerable distance to source of ignition and flash back.

Special Remarks on Explosion Hazards:

Forms explosive mixtures with hydrogen peroxide, acetic acid, nitric acid, nitric acid + sulfuric acid, chromic anydride, chromyl
chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate, permonosulfuric acid, thiodiglycol +
hydrogen peroxide, potassium ter-butoxide, sulfur dichloride, 1-methyl-1,3-butadiene, bromoform, carbon, air, chloroform,
thitriazylperchlorate.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:

Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, acids, alkalis.

Storage:

Store in a segregated and approved area (flammables area) . Keep container in a cool, well-ventilated area. Keep container
tightly closed and sealed until ready for use. Keep away from direct sunlight and heat and avoid all possible sources of ignition
(spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 500 STEL: 750 (ppm) from ACGIH (TLV) [United States] TWA: 750 STEL: 1000 (ppm) from OSHA (PEL) [United
States] TWA: 500 STEL: 1000 [Austalia] TWA: 1185 STEL: 2375 (mg/m3) [Australia] TWA: 750 STEL: 1500 (ppm) [United
Kingdom (UK)] TWA: 1810 STEL: 3620 (mg/m3) [United Kingdom (UK)] TWA: 1800 STEL: 2400 from OSHA (PEL) [United
States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Fruity. Mint-like. Fragrant. Ethereal
Taste: Pungent, Sweetish

Molecular Weight: 58.08 g/mole

Color: Colorless. Clear

pH (1% soln/water): Not available.
Boiling Point: 56.2°C (133.2°F)

Melting Point: -95.35 (-139.6°F)

Critical Temperature: 235°C (455°F)
Specific Gravity: 0.79 (Water = 1)
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Vapor Pressure: 24 kPa (@ 20°C)

Vapor Density: 2 (Air=1)

Volatility: Not available.

Odor Threshold: 62 ppm

Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.2
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, ignition sources, exposure to moisture, air, or water, incompatible materials.
Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 3000 mg/kg [Mouse]. Acute toxicity of the vapor (LC50): 44000 mg/m3 4 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Reproductive system/toxin/female, Reproductive system/toxin/male [SUSPECTED]. Causes damage to the following organs:
central nervous system (CNS). May cause damage to the following organs: kidneys, the reproductive system, liver, skin.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May affect genetic material (mutagenicity) based on studies with yeast (S. cerevisiae), bacteria, and hamster fibroblast cells.
May cause reproductive effects (fertility) based upon animal studies. May contain trace amounts of benzene and formaldehyde
which may cancer and birth defects. Human: passes the placental barrier.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. May be harmful if absorbed through the skin. Eyes: Causes
eye irritation, characterized by a burning sensation, redness, tearing, inflammation, and possible corneal injury. Inhalation:
Inhalation at high concentrations affects the sense organs, brain and causes respiratory tract irritation. It also may affect the
Central Nervous System (behavior) characterized by dizzness, drowsiness, confusion, headache, muscle weakeness, and
possibly motor incoordination, speech abnormalities, narcotic effects and coma. Inhalation may also affect the gastrointestinal
tract (nausea, vomiting). Ingestion: May cause irritation of the digestive (gastrointestinal) tract (nausea, vomiting). It may also
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affect the Central Nevous System (behavior), characterized by depression, fatigue, excitement, stupor, coma, headache,
altered sleep time, ataxia, tremors as well at the blood, liver, and urinary system (kidney, bladder, ureter) and endocrine
system. May also have musculoskeletal effects. Chronic Potential Health Effects: Skin: May cause dermatitis. Eyes: Eye
irritation.

Section 12: Ecological Information

Ecotoxicity:
Ecotoxicity in water (LC50): 5540 mg/l 96 hours [Trout]. 8300 mg/l 96 hours [Bluegill]. 7500 mg/l 96 hours [Fatthead Minnow].
0.1 ppm any hours [Water flea].

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
Identification: : Acetone UNNA: 1090 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause
reproductive harm (male) which would require a warning under the statute: Benzene California prop. 65: This product contains
the following ingredients for which the State of California has found to cause birth defects which would require a warning under
the statute: Benzene California prop. 65: This product contains the following ingredients for which the State of California has
found to cause cancer which would require a warning under the statute: Benzene, Formaldehyde Connecticut hazardous
material survey.: Acetone lllinois toxic substances disclosure to employee act: Acetone lllinois chemical safety act: Acetone
New York release reporting list: Acetone Rhode Island RTK hazardous substances: Acetone Pennsylvania RTK: Acetone
Florida: Acetone Minnesota: Acetone Massachusetts RTK: Acetone Massachusetts spill list: Acetone New Jersey: Acetone
New Jersey spill list: Acetone Louisiana spill reporting: Acetone California List of Hazardous Substances (8 CCR 339):
Acetone TSCA 8(b) inventory: Acetone TSCA 4(a) final test rules: Acetone TSCA 8(a) IUR: Acetone

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammabile liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).
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DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. S9- Keep container in a well-ventilated place. S16- Keep away from sources of
ignition - No smoking. S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.

HMIS (U.S.A):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References:

-Material safety data sheet issued by: la Commission de la SantA© et de la SA@curitA© du Travail du QuA©bec. -The Sigma-
Aldrich Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York
N.Y., Van Nostrand Reinold, 1987. LOLI, RTECS, HSDB databases. Other MSDSs

Other Special Considerations: Not available.
Created: 10/10/2005 08:13 PM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Arsenic MSDS

Section 1: Chemical Product and Company Identification

Product Name: Arsenic Contact Information:

Catalog Codes: SLA1006 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7440-38-2 Houston, Texas 77396

RTECS: CG0525000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Arsenic
Cl#: Not applicable.

Synonym: 1-800-424-9300
Chemical Name: Arsenic International CHEMTREC, call: 1-703-527-3887
Chemical Formula: As For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Arsenic 7440-38-2 100

Toxicological Data on Ingredients: Arsenic: ORAL (LD50): Acute: 763 mg/kg [Rat]. 145 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant), of eye contact (irritant).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to kidneys,
lungs, the nervous system, mucous membranes. Repeated or prolonged exposure to the substance can produce target organs
damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-lgnition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks, of heat, of oxidizing
materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
Material in powder form, capable of creating a dust explosion. When heated to decomposition it emits highly toxic fumes.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable
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protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice
immediately and show the container or the label. Keep away from incompatibles such as oxidizing agents, acids, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.01 from ACGIH (TLV) [United States] [1995] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Lustrous solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 74.92 g/mole

Color: Silvery.

pH (1% soln/water): Not applicable.

Boiling Point: Not available.

Melting Point: Sublimation temperature: 615°C (1139°F)
Critical Temperature: Not available.

Specific Gravity: 5.72 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
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Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 145 mg/kg [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH. Causes damage to the following organs:

kidneys, lungs, the nervous system, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.
Identification: : Arsenic UNNA: UN1558 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information
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Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Arsenic California prop. 65: This
product contains the following ingredients for which the State of California has found to cause cancer which would require a
warning under the statute: Arsenic Pennsylvania RTK: Arsenic Massachusetts RTK: Arsenic TSCA 8(b) inventory: Arsenic

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC).

DSCL (EEC):
R22- Harmful if swallowed. R45- May cause cancer.

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 1
Reactivity: 2
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 1
Reactivity: 2
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References:

-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -Liste des produits
purs tératogénes, mutagénes, cancérogénes. Répertoire toxicologique de la Commission de la Santé et de la Sécurité du
Travail du Québec. -Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition Il. -Guide de la loi et du réglement sur le transport des marchandises dangeureuses
au canada. Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.
Created: 10/09/2005 04:16 PM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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Protection

Material Safety Data Sheet
Barium carbonate MSDS

Section 1: Chemical Product and Company Identification

Product Name: Barium carbonate Contact Information:

Catalog Codes: SLB3556, SLB1225, SLD2545 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 513-77-9 Houston, Texas 77396

RTECS: CQ8600000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Barium monocarbonate; Carbonic acid, barium  1-800-424-9300
salt.

TSCA: TSCA 8(b) inventory: Barium carbonate
CI#: Not available.

International CHEMTREC, call: 1-703-527-3887
Chemical Name: Barium Carbonate

Chemical Formula: BaCO3

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Barium carbonate 513-77-9 100

Toxicological Data on Ingredients: Barium carbonate: ORAL (LD50): Acute: 200 mg/kg [Mouse]. 418 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is
not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention.
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Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated

clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-lgnition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Non combustible.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with
skin and eyes. Keep away from incompatibles such as acids.
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Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.5 (mg(Ba)/m) from ACGIH (TLV) [United States] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Powdered solid.)
Odor: Odorless.

Taste: Tasteless.

Molecular Weight: 197.34 g/mole

Color: Not available.

pH (1% soln/water): Not available.

Boiling Point: Decomposition temperature: 1300°C (2372°F)
Melting Point: 811°C (1491.8°F)

Critical Temperature: Not available.

Specific Gravity: 4.43 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:

Very slightly soluble in cold water. Solubility in water: 0.024 g/I; 0.0022 g/l @ 18 deg. CAlmost insoluble in water. Soluble
in solution of dilute hydrochloric acid, nitric acid, or acetic acid. Soluble in solution of ammoniu chloride or ammoniu nitrate.
Insoluble in sulfuric acid. Soluble in ethanol.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials
Incompatibility with various substances: Reactive with acids.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Contact with acids causes formation of Carbon dioxide gas that may cause suffocation in
enclosed spaces.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 200 mg/kg [Mouse].

Chronic Effects on Humans: CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH.
Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects based on animal test data

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. Eyes: May cause eye irritation. Inhalation: May cause
respiratory tract irritation. May cause benign pneumoconiosis (baritosis). This is not incapacitating and is usually reversible
with cessation of exposure. Inhalation may have similar systemic effects as ingestion since Barium Carbonate is cleared
from the lungs into the blood stream. Ingestion: Harmful of swallowed. May affect behavior/central nervous system/peripheral
nervous system, gastrointestinal system, respiration, cardiovascular system, and kidneys. Symptoms may include: weakness,
nausea, vomiting, diarrhea, hypermotility, excessive salivation, colic, convulsive tremors, giddiness, dilated pupils, increased
blood pressure, heart palpitations, hemorrhages in the gastrointestinal tract and kidneys, muscular paralysis, dryness of
mouth, thirst, sweating, tingling around the mouth and neck, tightness in the throat, respiratory depression, dysarthria,
headaches, muscle twitching, urinary retention, testicular tenderness. May also cause hypokalemia with associated
electrocardiogram changes. Serious cases may result in convulsions and death. Chronic Potential Health Effects: Inhalation:
Prlonged inhalation may cause benign pneumoconiosis (baritosis).

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Barium carbonate

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).

DSCL (EEC):
R22- Harmful if swallowed. S24/25- Avoid contact with skin and eyes.

HMIS (U.S.A):
Health Hazard: 2
Fire Hazard: O
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: O
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:14 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.

p.6



Health

Science Lab.com

Chemicals & Laboratory Equipment

Fire

Reactivity

Personal H
Protection

Material Safety Data Sheet
Benzene MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Benzene Contact Information:

Catalog Codes: SLB1564, SLB3055, SLB2881 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 71-43-2 Houston, Texas 77396

RTECS: CY1400000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Benzene
Cl#: Not available.

Synonym: Benzol; Benzine 1-800-424-9300
Chemical Name: Benzene International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C6-H6 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Benzene 71-43-2 100

Toxicological Data on Ingredients: Benzene: ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):
Acute: &gt;9400 mg/kg [Rabbit]. VAPOR (LC50): Acute: 10000 ppm 7 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of
ingestion. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female
[POSSIBLE]. The substance is toxic to blood, bone marrow, central nervous system (CNS). The substance may be toxic to
liver, Urinary System. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 497.78°C (928°F)

Flash Points: CLOSED CUP: -11.1°C (12°F). (Setaflash)

Flammable Limits: LOWER: 1.2% UPPER: 7.8%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:

Extremely flammable liquid and vapor. Vapor may cause flash fire. Reacts on contact with iodine heptafluoride gas.
Dioxygenyl tetrafluoroborate is as very powferful oxidant. The addition of a small particle to small samples of benzene, at
ambient temperature, causes ignition. Contact with sodium peroxide with benzene causes ignition. Benzene ignites in contact
with powdered chromic anhydride. Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and
bromine trifluoride.

Special Remarks on Explosion Hazards:

Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
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of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:

Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States] TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH TWA: 1 STEL: 5 (ppm) from OSHA (PEL) [United States] TWA: 10 (ppm) from OSHA (PEL)
[United States] TWA: 3 (ppm) [United Kingdom (UK)] TWA: 1.6 (mg/m3) [United Kingdom (UK)] TWA: 1 (ppm) [Canada] TWA:
3.2 (mg/m3) [Canada] TWA: 0.5 (ppm) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor:
Aromatic. Gasoline-like, rather pleasant. (Strong.)

Taste: Not available.

Molecular Weight: 78.11 g/mole

p.3



Color: Clear Colorless. Colorless to light yellow.

pH (1% soln/water): Not available.

Boiling Point: 80.1 (176.2°F)

Melting Point: 5.5°C (41.9°F)

Critical Temperature: 288.9°C (552°F)

Specific Gravity: 0.8787 @ 15 C (Water = 1)

Vapor Pressure: 10 kPa (@ 20°C)

Vapor Density: 2.8 (Air = 1)

Volatility: Not available.

Odor Threshold: 4.68 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.1
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Miscible in alcohol, chloroform, carbon disulfide oils, carbon tetrachloride, glacial acetic acid, diethyl ether, acetone. Very
slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatibles.

Incompatibility with various substances: Highly reactive with oxidizing agents, acids.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction

of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 930 mg/kg [Rat]. Acute dermal toxicity (LD50): >9400 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 10000
7 hours [Rat].

Chronic Effects on Humans:

p. 4




CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE]. Causes damage to the following
organs: blood, bone marrow, central nervous system (CNS). May cause damage to the following organs: liver, Urinary System.

Other Toxic Effects on Humans:
Very hazardous in case of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

May cause adverse reproductive effects (female fertility, Embryotoxic and/or foetotoxic in animal) and birth defects. May affect
genetic material (mutagenic). May cause cancer (tumorigenic, leukemia)) Human: passes the placental barrier, detected in
maternal milk.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. It can be absorbed through intact skin and affect the liver, blood,
metabolism,and urinary system. Eyes: Causes eye irritation. Inhalation: Causes respiratory tract and mucous membrane
irritation. Can be absorbed through the lungs. May affect behavior/Central and Peripheral nervous systems (somnolence,
muscle weakness, general anesthetic, and other symptoms similar to ingestion), gastrointestinal tract (nausea), blood
metabolism, urinary system. Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation including
vomiting. May affect behavior/Central and Peripheral nervous systems (convulsions, seizures, tremor, irritability, initial

CNS stimulation followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathlessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
Identification: : Benzene UNNA: 1114 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Benzene California prop. 65 (no
significant risk level): Benzene: 0.007 mg/day (value) California prop. 65: This product contains the following ingredients
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for which the State of California has found to cause cancer which would require a warning under the statute: Benzene
Connecticut carcinogen reporting list.: Benzene Connecticut hazardous material survey.: Benzene lllinois toxic substances
disclosure to employee act: Benzene lllinois chemical safety act: Benzene New York release reporting list: Benzene Rhode
Island RTK hazardous substances: Benzene Pennsylvania RTK: Benzene Minnesota: Benzene Michigan critical material:
Benzene Massachusetts RTK: Benzene Massachusetts spill list: Benzene New Jersey: Benzene New Jersey spill list:
Benzene Louisiana spill reporting: Benzene California Director's list of Hazardous Substances: Benzene TSCA 8(b) inventory:
Benzene SARA 313 toxic chemical notification and release reporting: Benzene CERCLA: Hazardous substances.: Benzene:
10 Ibs. (4.536 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammabile liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):

R11- Highly flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May
cause cancer. R62- Possible risk of impaired fertility. S2- Keep out of the reach of children. S26- In case of contact with eyes,
rinse immediately with plenty of water and seek medical advice. S39- Wear eye/face protection. S46- If swallowed, seek
medical advice immediately and show this container or label. S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A)):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:35 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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SAFETY DATA SHEET

Based on Directive 2001/58/EC et seq. of the Commission of the European Communities

BENZO[b]JFLUORANTHENE

Identification of the substance/preparation and of the company/undertaking

1.1 Identification of the substance or preparation:

Synonyms: benz[e]acephenanthrylene

CAS No. : 205-99-2 BCR number : BCR-47
EC index No. : 601-034-00-4 NFPA code : N.D.
EINECS No. : 205-911-9 Molecular weight : 252.32
RTECS No. : CU1400000 Formula : CyoHys

1.2 Use of the substance or the preparation:
Certified reference material for laboratory use only

1.3 Company/undertaking identification:
Institute for Reference Materials and Measurements
Retieseweg
B-2440 Geel
Tel. : 432 14 57 12 11
Fax : +32 14 58 42 73

1.4 Telephone number for emergency:
+32 70 245 245
Antigifcentrum
p/a Militair Hospitaal Koningin Astrid, Bruynstraat, B-1120 Brussel

Composition/information on ingredients

Hazardous ingredients CAS No. Conc. Hazard Risks
EINECS No. in % symbol (R-phrases)
benzo[b]fluoranthene 205-99-2 100 T;N 45-50/53 (1)
205-911-9

(1) For R-phrases in full: see heading 16

3. Hazards identification

- May cause cancer

- Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

4. First aid measures

4.1 Eye contact:
- Consult a doctor/medical service if irritation persists
- Rinse immediately with water
- Do not apply neutralizing agents

4.2 Skin contact:
- Consult a doctor/medical service if irritation persists
- Wash with water and soap
- Remove clothing before washing
--Do not apply (chemical) neutralizing agents

4.3 After inhalation:
- Consult a doctor/medical service if breathing problems develop
- Remove the victim into fresh air
- Unconscious: maintain adequate airway and respiration

4.4 After ingestion:
- Consult a doctor/medical service if you feel unwell

Printing date : 07-2002 1/ 8
Compiled by : Brandweerinformatiecentrum voor Gevaarlijke Stoffen vzw (BIG)
Technische Schoolstraat 43 A, B-2440 Geel
@ +32 14 58 45 47 http://www.big.be E-mail: infolbig.be
MSDS established : Revision date : 28-02-2002
Reference number : BIG\18244GB Revision number : 001

Reason for revision : Directive 2001/58/EC



BENZO[b]JFLUORANTHENE

- Immediately give lots of water to drink
--Never give water to an unconscious person
- Do not induce vomiting

Printing date : 07-2002 2/ 8



BENZO[b]JFLUORANTHENE

5.1 Suitable extinguishing media:
- Water spray
- Polymer foam
- ABC powder
- Carbon dioxide

5.2 Unsuitable extinguishing media:
- Solid water jet ineffective as extinguishing medium

5.3 Special exposure hazards:
- Not easily combustible
- Upon combustion CO and CO2 are formed

5.4 Instructions:
- Take account of toxic firefighting water
- Use firefighting water moderately and contain it

5.5 Specialj?rotective equipment for firefighters:
- Heat/fire exposure: compressed air/oxygen apparatus
- Dust cloud production: compressed air/oxygen apparatus

6. Accidental release measures

6.1 Personal protection/precautions: see 8.1/8.3/10.3

6.2 Environmental precautions:
- Prevent soil and water pollution
- Substance must not be discharged into the sewer
- Dam up the solid spill

6.3 Methods for cleaning up:
- Stop dust cloud by covering with sand/earth
Carefully collect the spill/leftovers
Scoop solid spill into closing containers
Take collected spill to manufacturer/competent authority
Clean contaminated surfaces with an excess of water
Wash clothing and equipment after handling

7. Handling and storage

7.1 Handling:

- Observe strict hygiene
Avoid prolonged and repeated contact with skin
Avoid raising dust
Do not discharge the waste into the drain
Clean contaminated clothing

7.2 Storage:
- Keep container tightly closed.
- Store in a cool area
- Store in a dry area
- Store in a dark area
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

Storage temperature : N.D. °C
Quantity limits : N.D. kg
Storage life : N.D.
Materials for packaging : N.D

7.3 Specific uses: N.D.

Printing date : 07-2002 3/ 8



BENZO[b]JFLUORANTHENE

8.1 Exposure limit values:

[0

[o o]

[o o]

o]

TLV-TWA : not listed
TLV-STEL : not listed
TLV-Ceiling : not listed
OES-LTEL : not listed
OES-STEL : not listed
MEL-LTEL : not listed
MEL-STEL : not listed
MAK : not listed
TRK : not listed
MAC-TGG 8 h : not listed
MAC-TGG 15 min. : not listed
MAC-Ceiling : not listed
VME-8 h : not listed
VLE-15 min. : not listed
GWBB-8 h : not listed
GWK-15 min. : not listed
Momentary value : not listed

Sampling methods:

- Benzo(b) fluoranthene (Polynuclear aromatic hydrocarbons) NIOSH 5515
- Benzo (b) fluoranthene (Polynuclear aromatic hydrocarbons) NIOSH 5506

Exposure controls:

.1

.2

Occupational exposure controls:
- Measure the concentration in the air regularly
- Work under local exhaust/ventilation

Environmental exposure controls: see 13

Personal protection:

.1

respiratory protection:

- Dust production: dust mask with filter type P3
- High dust production: compressed air/oxygen apparatus

hand protection:
- Gloves
Suitable materials:

- Breakthrough time: N.D.

eye protection:
- Safety glasses

- In case of dust production:

skin protection:
- Protective clothing

- In case of dust production:

Suitable materials:

No data available

protective goggles

head/neck protection
No data available

Printing date : 07-2002



BENZO[b]JFLUORANTHENE

. Physical and chemical properties

9.1 General information:

Appearance (at 20°C) : Crystalline solid / Needles
Odour : Odourless
Colour : Colourless to off-white

9.2 Important health, safety and environmental information:

pH value N.D.
Boiling point/boiling range N.D. °c
Flashpoint N.D. °c
Explosion limits N.D. vol% ( °C)
Vapour pressure (at 20°C) 0.00000067 hPa
Vapour pressure (at 50°C) N.D. hPa
Relative density (at 20°C) N.D.
Water solubility 0.00000012 g/100 ml
Soluble in Acetone, oils/fats
Relative wvapour density N.D.
Viscosity N.D. Pa.s
Partition coé&fficient n-octanol/water 6.57
Evaporation rate

ratio butyl acetate N.D.

ratio ether N.D.

9.3 Other information:

Melting point/melting range : 168 °c
Auto-ignition point : N.D. °c
Saturation concentration N.D g/m?

10. Stability and reactivity

10.1 Conditions to avoid/reactivity:
- Stable under normal conditions

10.2 Materials to avoid:
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

10.3 Hazardous decomposition products:
- Upon combustion CO and CO2 are formed
- Reacts violently with (strong) oxidizers
- Decomposes on exposure to (strong) acids
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Toxicological information

11.1 Acute toxicity:

LD50 oral rat N.D mg/kg
LD50 dermal rat N.D mg/kg
LD50 dermal rabbit N.D mg/k
LC50 inhalation rat N.D mg/194 h
LC50 inhalation rat N.D pPpm

11.2 Chronic toxicity:
benzo[b] fluoranthene
EC carc. cat. : 2
EC muta. cat. : not listed
EC repr. cat. : not listed
Carcinogenicity (TLV) : A2
Carcinogenicity (MAC) : K
Carcinogenicity (VME) : not listed
Carcinogenicity (GWBB) : not listed
Carcinogenicity (MAK) 2
Mutagenicity (MAK) : not listed
Teratogenicity (MAK) S
IARC classification : 2B

11.3 Routes of exposure: ingestion, inhalation, eyes and skin

Caution! Substance is absorbed through the skin
11.4 Acute effects/symptoms:

- AFTER SKIN CONTACT
Slight irritation

11.5 Chronic effects:

- Probably human carcinogenic
Not classified as toxic to reproduction (EC)

ON CONTINUOUS/REPEATED EXPOSURE/CONTACT:
No specific information available

SIMILAR PRODUCTS CAUSE FOLLOWING SYMPTOMS:
Feeling of weakness
Cracking of the skin
Skin rash/inflammation
Photoallergy
Skin cancer
Lung tissue affection/degeneration
Enlargement/affection of the liver
Affection of the renal tissue
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12.1 Ecotoxicity:
- - No data available
12.2 Mobility:
- Volatile organic compounds (VOC): 0%

- Photolysis in water
- Forming sediments in water
- Insoluble in water

For other physicochemical properties see heading 9.
12.3 Persistence and degradability:
- biodegradation BODj; : N.D. % ThOD

- water : - Not readily biodegradable in water
- test: E 1/2 > 100 d.

- soil : T % > 87 days

12.4 Bioaccumulative potential:
- log P, : 6.57
- BCF : 168 h : 2800 (LAMELLIBRANCHIATA)
- Highly biocaccumulative

12.5 Other adverse effects:

- WGK : 3 (Classification based on the R-phrases in compliance with
Verwaltungsvorschrift wassergefdhrdender Stoffe (VwVwS)
of 17 May 1999)
- Effect on the ozone layer : Not dangerous for the ozone layer
(Council Regulation (EC) No3093/94,
0.J. L333 0f22/12/94)
- Greenhouse effect : no data available
- Effect on waste water purification : no data available

13. Disposal considerations

13.1 Provisions relating to waste:

- Waste material code (91/689/EEC, Council Decision 201/118/EC, 0.J. L47 of
16/2/2001):16 05 06 (laboratory chemicals, consisting of or containing
dangerous substances, including mixtures of laboratory)

- Waste material code (Flanders): 001, 045, 691

- Waste code (Germany): 59302

- Hazardous waste (91/689/EEC)

13.2 Disposal methods:
- Dissolve or mix with a combustible solvent
- Remove to an authorized incinerator equipped with an afterburner and a flue
gas scrubber
- Do not discharge into surface water (2000/60/EEC, Council Decision
2455/2001/EC, O.J. L331 of 15/12/2001)

13.3 Packaging/Container:
- Waste material code packaging (91/689/EEC, Council Decision 2001/118/EC,
0.J. L47 of 16/2/2001): 15 01 10 (packaging containing residues of or
contaminated by dangerous substances)

Printing date : 07-2002 7/ 8



BENZO[b]JFLUORANTHENE

14. Transport information

3077

14.1 Classification of the substance in compliance with UN Recommendations

UN number : 3077

CLASS : 9

SUB RISKS I

PACKING : I1T

PROPER SHIPPING NAME : UN 3077, Environmentally
hazardous substance, solid,
n.o.s.

(benz[e]acephenanthrylene)

14.2 ADR (transport by road)

CLASS : 9
PACKING : III
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES : 9
14.3 RID (transport by rail)
CLASS : 9
PACKING : ITI
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES 9
14.4 ADNR (transport by inland waterways)
CLASS : 9
PACKING HE
DANGER LABEL TANKS : 9
DANGER LABEL PACKAGES 9
14.5 IMDG (maritime transport)
CLASS : 9
SUB RISKS .
PACKING : III
MFAG HE
EMS .
MARINE POLLUTANT P
14.6 ICAO (air transport)
CLASS : 9
SUB RISKS .
PACKING o ITI

PACKING INSTRUCTIONS PASSENGER AIRCRAFT
PACKING INSTRUCTIONS CARGO AIRCRAFT

14.7 Special precautions in connection with : none
transport

When substances and their packaging meet the conditions established by
ADR/RID/ADNR in chapter 3.4, only the following prescriptions shall be
complied with:

each package shall display a diamond-shaped figure with the following
inscription:

- ‘UN 3077"'

or, in the case of different goods with different identification numbers
within a single package:

- the letters 'LQ'
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15. Regulatory information

Enumerated in substance list Annex I of directive 67/548/EEC et sequens

Toxic Dangerous for the
environment
R45 : May cause cancer
R50/53 : Very toxic to aquatic organisms, may cause long-term adverse

effects in the aquatic environment

S53 : Avoid exposure - obtain special instructions before use

S45 : In case of accident or if you feel unwell, seek medical advice
(show the label where possible)

S60 : This material and/or its container must be disposed of as
hazardous waste

S61 : Avoid release to the environment. Refer to special

instructions/safety data sheets.

16. Other information

The information provided on this MSDS is correct to the best of our knowledge, information

and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release
and is not to be considered as a warranty or quality specification. The information relates

only to the specific material designated and may not be valid for such material wused in
combination with any other material or in any process, unless specified in the text.

N.A.

N.D.
*

NOT APPLICABLE
NOT DETERMINED
INTERNAL CLASSIFICATION

Full text of any R-phrases referred to under heading 2:

R45 : May cause cancer

R50/53 : Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

Exposure limits:

TLV : Threshold Limit Value - ACGIH USA 2000

OES : Occupational Exposure Standards - United Kingdom 1999
MEL : Maximum Exposure Limits - United Kingdom 1999

MAK : Maximale Arbeitsplatzkonzentrationen - Germany 2001

TRK : Technische Richtkonzentrationen - Germany 2001

MAC : Maximale aanvaarde concentratie - The Netherlands 2002
VME : Valeurs limites de Moyenne d’Exposition - France 1999
VLE : Valeurs limites d’Exposition a court terme - France 1999
GWBB : Grenswaarde beroepsmatige blootstelling - Belgium 1998
GWK : Grenswaarde kortstondige blootstelling - Belgium 1998

EC : Indicative occupational exposure limit values - directive 2000/39/EC

Chronic toxicity:
K : List of the carcinogenic substances and processes - The Netherlands 2002
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SAFETY DATA SHEET

Based on Directive 2001/58/EC et seq. of the Commission of the European Communities

BENZ[a]JANTHRACENE

Identification of the substance/preparation and of the company/undertaking

1.1 Identification of the substance or preparation:

Synonyms : benzo (a)anthracene

CAS No. : 56-55-3 BCR number : BCR-271
EC index No. : 601-033-00-9 NFPA code : N.D.
EINECS No. : 200-280-6 Molecular weight : 228.30
RTECS No. : CVv9275000 Formula : Cl8H12

1.2 Use of the substance or the preparation:
Certified reference material for laboratory use only

1.3 Company/undertaking identification:
Institute for Reference Materials and Measurements
Retieseweg
B-2440 Geel
Tel. : 432 14 57 12 11
Fax : +32 14 58 42 73

1.4 Telephone number for emergency:
+32 70 245 245
Antigifcentrum
p/a Militair Hospitaal Koningin Astrid, Bruynstraat, B-1120 Brussel

Composition/information on ingredients

Hazardous ingredients CAS No. Conc. Hazard Risks
EINECS No. in % symbol (R-phrases)
Benzolalanthracene 56-55-3 100 T;N 45-50/53 (1)
200-280-6

(1) For R-phrases in full: see heading 16

3. Hazards identification

- May cause cancer

- Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

4. First aid measures

4.1 Eye contact:
- Consult a doctor/medical service if irritation persists
- Rinse immediately with water

4.2 Skin contact:
- Consult a doctor/medical service if irritation persists
- Wash with water and soap
- Remove clothing before washing

4.3 After inhalation:
- Consult a doctor/medical service if breathing problems develop
- Remove the victim into fresh air
- Unconscious: maintain adequate airway and respiration

4.4 After ingestion:
- Consult a doctor/medical service if you feel unwell
- Immediately give lots of water to drink
- Never give water to an unconscious person
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BENZ[a]JANTHRACENE

5.1 Suitable extinguishing media:
- Water spray
- Alcohol foam
- Polymer foam
- ABC powder
- Carbon dioxide

5.2 Unsuitable extinguishing media:
- Solid water jet ineffective as extinguishing medium

5.3 Special exposure hazards:
- Not easily combustible
- Upon combustion CO and CO2 are formed

5.4 Instructions:
- Take account of toxic firefighting water
- Use firefighting water moderately and contain it

5.5 Specialj?rotective equipment for firefighters:
- Heat/fire exposure: compressed air/oxygen apparatus
- Dust cloud production: compressed air/oxygen apparatus

6. Accidental release measures

6.1 Personal protection/precautions: see heading 8.1/8.3/10.3

6.2 Environmental precautions:
- Prevent soil and water pollution
- Substance must not be discharged into the sewer
- Dam up the solid spill

6.3 Methods for cleaning up:
- Stop dust cloud by covering with sand/earth
- Carefully collect the spill/leftovers
- Scoop solid spill into closing containers
- Take collected spill to manufacturer/competent authority
- Clean contaminated surfaces with an excess of water
- Wash clothing and equipment after handling

7. Handling and storage

7.1 Handling:
- Observe strict hygiene
- Avoid prolonged and repeated contact with skin
- Avoid raising dust
- Do not discharge the waste into the drain
- Remove contaminated clothing immediately

7.2 Storage:
- Keep container tightly closed. Store in a cool area. Store in a dry area.
- Store in a dark area.
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

Storage temperature : N.D. °C
Quantity limits : N.D. kg
Storage life : N.D.
Materials for packaging :

- suitable :no data available

- to avoid :no data available

7.3 Specific uses:
See information supplied by the manufacturer
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8.1 Exposure limit values:

TLV-TWA : mg/m’ - ppm
TLV-STEL : mg/m’> - ppm
TLV-Ceiling : mg/m’ ppm
OES-LTEL : mg/m’ ppm
OES-STEL : mg/m’ ppm
MAK : mg/m’ ppm
TRK : mg/m’ pPpm
MAC-TGG 8 h : mg/m’

MAC-TGG 15 min. : mg/m’

MAC-Ceiling : mg/m’

VME-8 h : mg/m’ ppm
VLE-15 min. : mg/m’ ppm
GWBB-8 h : mg/m’ ppm
GWK-15 min. : mg/m’ ppm
Momentary value : mg/m’ Ppm
EC : mg/m’ ppm
EC-STEL : mg/m’ ppm

Sampling methods:

- Benz (a)Anthracene (Polynuclear aromatic hydrocarbons) NIOSH 5506
- Benz (a)Anthracene (Polynuclear aromatic hydrocarbons) NIOSH 5515
- Benz (a)Anthracene OSHA CSI

(o]
N

Exposure controls:

8.2.1 Occupational exposure controls:
- Measure the concentration in the air regularly
- Work under local exhaust/ventilation

oo
N

.2 Environmental exposure controls: see heading 13

oo
w

Personal protection:

8.3.1 respiratory protection:
- Dust production: dust mask with filter type P3
- High dust production: compressed air/oxygen apparatus

[02]
w
N

hand protection:
- Gloves
Suitable materials: No data available

- Breakthrough time: N.D.

[oo]
w
w

eye protection:
- Safety glasses
- In case of dust production: protective goggles

©
w
>

skin protection:

- Protective clothing

- In case of dust production: head/neck protection
Suitable materials: No data available
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BENZ[a]JANTHRACENE

9.1 General information:

Appearance (at 20°C) : Crystalline solid / Scales
Odour : Odourless
Colour : Colourless to fluorescent

yellow-green

9.2 Important health, safety and environmental information:

pH value N.D.
Boiling point/boiling range N.A. °c
Flashpoint N.D. °c
Explosion limits N.D. vol% ( °C)
Vapour pressure (at 20°C) 0.00007 hPa
Vapour pressure (at 50°C) N.D. hPa
Relative density (at 20°C) 1.3
Water solubility 0.00001 g/100 ml
Soluble in Ether, acetone, oils/fats
Relative vapour density N.D.
Viscosity N.D. Pa.s
Partition coéfficient n-octanol/water 5.61/5.79
Evaporation rate

ratio to butyl acetate N.D.

ratio to ether N.D.

9.3 Other information:

Melting point/melting range : 160 °c
Auto-ignition point : N.D. °c
Saturation concentration N.D. g/m?

10. Stability and reactivity

10.1 Conditions to avoid/reactivity:
- Stable under normal conditions

10.2 Materials to avoid: o o )
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

10.3 Hazardous decomposition products:
- Upon combustion CO and CO2 are formed
- Reacts violently with (strong) oxidizers
- Decomposes on exposure to (strong) acids

11. Toxicological information

11.1 Acute toxicity:

LD50 oral rat N.D mg/kg
LD50 dermal rat N.D mg/kg
LD50 dermal rabbit N.D mg/k
LC50 inhalation rat N.D mg/l?4 h
LC50 inhalation rat N.D ppm/4 h
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11.2 Chronic toxicity:

EC carc. cat. 2

EC muta. cat. : not listed
EC repr. cat. : not listed
Carcinogenicity (TLV) : A2
Carcinogenicity (MAC) : K
Carcinogenicity (VME) : not listed
Carcinogenicity (GWBB) : not listed
Carcinogenicity (MAK) 2
Mutagenicity (MAK) : not listed
Teratogenicity (MAK) .

IARC classification : 2A

11.3 Routes of exposure: ingestion, inhalation, eyes and skin

Caution! Substance is absorbed through the skin
11.4 Acute effects/symptoms:

AFTER SKIN CONTACT
- Slight irritation

11.5 Chronic effects:

- Probably human carcinogenic
- Mutagenicity: AMES test positive
- Probably human mutagenic

ON CONTINUOUS/REPEATED EXPOSURE/CONTACT:
- No specific information available

SIMILAR PRODUCTS CAUSE FOLLOWING SYMPTOMS:
- Feeling of weakness
- Photoallergy
- Skin rash/inflammation
- Cracking of the skin
Skin cancer
- Lung tissue affection/degeneration
Enlargement/affection of the liver
- Affection of the renal tissue

12. Ecological information

12.1 Ecotoxicity:

- LC50 (65 h) : 0.0
EC50 (96 h) : 0.0

12.2 Mobility:

018 mg/l (PIMEPHALES PROMELAS)
1

8
mg/l (DAPHNIA PULEX)

- Volatile organic compounds (VOC): 0%

- Photolysis in water

- Ozonatlon in water

- Insoluble in water

For other physicochemical properties see heading 9.

12.3 Persistence and degradability:

- biodegradation BODj; : N.D. % ThOD
- water : - Not readily biodegradable in water
- soil : T *»: > 100 days

12.4 Bioaccumulative potential:
- log P, : 5.61/5.79
- BCF : 72 h 350 (LEUCISCUS IDUS)
- Highly biocaccumulative
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12.5 Other adverse effects:

- WGK : 3 (Classification based on the R-phrases in compliance with
Verwaltungsvorschrift wassergefdhrdender Stoffe (VwVwS)
of 17 May 1999)

- Effect on the ozone layer : Not dangerous for the ozone layer
(Council Regulation (EC) 3093/94)

- Greenhouse effect : no data available

- Effect on waste water purification : no data available

13. Disposal considerations

13.1 Provisions relating to waste:

- Waste material code (91/689/EEC, Council Decision
2001/118/EC, 0.J. L47 of 16/2/2001): 16 05 06
(laboratory chemicals, consisting of or containing
dangerous substances, including mixtures of laboratory
chemicals)

- Waste material code (Flanders): 001, 045, 691

- Waste code (Germany): 59302

- Hazardous waste (91/689/EEC)

13.2 Disposal methods:
- Dissolve or mix with a combustible solvent
- Remove to an authorized incinerator equipped with an
afterburner and a flue gas scrubber
- Do not discharge into surface water (2000/60/EEC, Council Decision
2455/2001/EC)

13.3 Packaging/Container:

- Waste material code packaging (91
2001/118/EC, 0.J. L47 of 16/2/200
(packaging containing residues of
dangerous substances)

689/EEC, Council Decision
)y: 15 01
or contaminated by

/
1

Printing date : 07-2002 7/ 8



BENZ[a]JANTHRACENE

14. Transport information

3077

14.1 Classification of the substance in compliance with UN Recommendations

UN number : 3077

CLASS : 9

SUB RISKS I

PACKING : I1T

PROPER SHIPPING NAME : UN 3077, Environmentally
hazardous substance, solid,
n.o.s.

(benzo[alanthracene)

14.2 ADR (transport by road)

CLASS : 9
PACKING : III
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES : 9
14.3 RID (transport by rail)
CLASS : 9
PACKING : ITI
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES 9
14.4 ADNR (transport by inland waterways)
CLASS : 9
PACKING HE
DANGER LABEL TANKS : 9
DANGER LABEL PACKAGES 9
14.5 IMDG (maritime transport)
CLASS : 9
SUB RISKS .
PACKING : III
MFAG HE
EMS .
MARINE POLLUTANT P
14.6 ICAO (air transport)
CLASS : 9
SUB RISKS .
PACKING o ITI

PACKING INSTRUCTIONS PASSENGER AIRCRAFT
PACKING INSTRUCTIONS CARGO AIRCRAFT

14.7 Special precautions in connection with : none
transport

14.8 Limited quantities (LQ)

When substances and their packaging meet the conditions established by
ADR/RID/ADNR in chapter 3.4, only the following prescriptions shall be
complied with:

each package shall display a diamond-shaped figure with the following
inscription:

- ‘UN 3077"'

or, in the case of different goods with different identification numbers
within a single package:

- the letters 'LQ'
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15. Regulatory information

Enumerated in substance list Annex I of directive 67/548/EEC et sequens

Toxic Dangerous for the
environment
R45 : May cause cancer
R50/53 : Very toxic to aquatic organisms, may cause long-term adverse

effects in the aquatic environment

S53 : Avoid exposure - obtain special instructions before use

S45 : In case of accident or if you feel unwell, seek medical advice
(show the label where possible)

S60 : This material and/or its container must be disposed of as
hazardous waste

S6l : Avoid release to the environment. Refer to special

instructions/safety data sheets.

16. Other information

The information provided on this MSDS is correct to the best of our knowledge, information

and belief at the date of 1its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release
and is not to be considered as a warranty or quality specification. The information relates
onlg to the specific material designated and may not be wvalid for such material used in
combination with any other material or in any process, unless specified in the text.

N.A. = NOT APPLICABLE

N.D. = NOT DETERMINED

* = INTERNAL CLASSIFICATION

Full text of any R-phrases referred to under heading 2:
R45 : May cause cancer

R50/53 : Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

Exposure limits:

TLV : Threshold Limit Value - ACGIH USA 2000

OES : Occupational Exposure Standards - United Kingdom 1999
MEL : Maximum Exposure Limits - United Kingdom 1999

MAK : Maximale Arbeitsplatzkonzentrationen - Germany 2001

TRK : Technische Richtkonzentrationen - Germany 2001

MAC : Maximale aanvaarde concentratie - The Netherlands 2002
VME : Valeurs limites de Moyenne d’Exposition - France 1999
VLE : Valeurs limites d’Exposition a court terme - France 1999
GWBB : Grenswaarde beroepsmatige blootstelling - Belgium 1998
GWK : Grenswaarde kortstondige blootstelling - Belgium 1998

EC : Indicative occupational exposure limit values - directive 2000/39/EC

Chronic toxicity:
K : List of the carcinogenic substances and processes - The Netherlands 2002

Printing date : 07-2002 9/ 8



Page 1 of 6

Material Safety Data Sheet
Benzo[a]pyrene, 98%

ACC# 37175

Section 1 - Chemical Product and Company Identification

MSDS Name: Benzo[a]pyrene, 98%
Catalog Numbers: AC105600000, AC105600010, AC105601000, AC377200000, AC377200010,
AC377201000 AC377201000
Synonyms: 3,4-Benzopyrene; 3,4-Benzpyrene; Benzo[def]chrysene.
Company Identification:
Acros Organics N.V.
One Reagent Lane
Fair Lawn, NJ 07410
For information in North America, call: 800-ACR0OS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS
50-32-8 Benzo[a]pyrene >96 200-028-5

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: yellow to brown powder.

Danger! May cause harm to the unborn child. May impair fertility. May cause eye, skin, and
respiratory tract irritation. Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. Cancer hazard. May cause allergic skin reaction. May cause heritable genetic
damage.

Target Organs: Reproductive system, skin.

Potential Health Effects

Eye: May cause eye irritation.

Skin: May cause skin irritation. May be harmful if absorbed through the skin. May cause an allergic
reaction in certain individuals.

Ingestion: May cause irritation of the digestive tract. The toxicological properties of this substance
have not been fully investigated. May be harmful if swallowed.

Inhalation: May cause respiratory tract irritation. The toxicological properties of this substance
have not been fully investigated. May be harmful if inhaled.

Chronic: May cause cancer in humans. May cause reproductive and fetal effects. Laboratory
experiments have resulted in mutagenic effects.

Section 4 - First Aid Measures
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Page 2 of 6

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower eyelids. Get medical aid.

Skin: Get medical aid. Flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before reuse.

Ingestion: Never give anything by mouth to an unconscious person. Get medical aid. Do NOT
induce vomiting. If conscious and alert, rinse mouth and drink 2-4 cupfuls of milk or water.
Inhalation: Remove from exposure and move to fresh air immediately. If not breathing, give
artificial respiration. If breathing is difficult, give oxygen. Get medical aid.

Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-
demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a fire, irritating
and highly toxic gases may be generated by thermal decomposition or combustion.
Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.
Flash Point: Not available.

Autoignition Temperature: Not available.

Explosion Limits, Lower:Not available.

Upper: Not available.

NFPA Rating: (estimated) Health: 2; Flammability: 0; Instability: O

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Clean up spills immediately, observing precautions in the Protective Equipment
section. Sweep up, then place into a suitable container for disposal. Avoid generating dusty
conditions. Provide ventilation.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Use with adequate ventilation. Minimize dust
generation and accumulation. Avoid contact with eyes, skin, and clothing. Keep container tightly
closed. Avoid ingestion and inhalation.

Storage: Store in a tightly closed container. Store in a cool, dry, well-ventilated area away from
incompatible substances.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Facilities storing or utilizing this material should be equipped with an
eyewash facility and a safety shower. Use adequate ventilation to keep airborne concentrations
low.

Exposure Limits

Chemical Name ACGIH NIOSH OSHA - Final PELs
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0.1 mg/m3 TWA

0.2 mg/m3 TWA (as (cyclohexane-extractable 0.2 mg/m3 TWA (as
Benzo[a]pyrene benzene soluble aerosol) |[fraction) (listed under Coal| benzene soluble fraction)
(listed under Coal tar tar pitches).80 mg/m3 (listed under Coal tar
pitches). IDLH (listed under Coal tar pitches).
pitches).

OSHA Vacated PELs: Benzo[a]pyrene: No OSHA Vacated PELs are listed for this chemical.
Personal Protective Equipment

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's
eye and face protection regulations in 29 CFR 1910.133 or European Standard EN166.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: A respiratory protection program that meets OSHA's 29 CFR 1910.134 and ANSI
Z88.2 requirements or European Standard EN 149 must be followed whenever workplace
conditions warrant respirator use.

Section 9 - Physical and Chemical Properties

Physical State: Powder

Appearance: yellow to brown

Odor: faint aromatic odor

pH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.
Evaporation Rate:Not available.
Viscosity: Not available.

Boiling Point: 495 deg C @ 760 mm Hg
Freezing/Melting Point:175 - 179 deg C
Decomposition Temperature:Not available.
Solubility: 1.60x10-3 mg/l @25°C
Specific Gravity/Density:Not available.
Molecular Formula:C20H12

Molecular Weight:252.31

Section 10 - Stability and Reactivity

Chemical Stability: Stable under normal temperatures and pressures.
Conditions to Avoid: Dust generation.

Incompatibilities with Other Materials: Strong oxidizing agents.
Hazardous Decomposition Products: Carbon monoxide, carbon dioxide.
Hazardous Polymerization: Has not been reported.

Section 11 - Toxicological Information

RTECS#:
CAS# 50-32-8: DJ3675000
LD50/LC50:
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Not available.

Carcinogenicity:
CAS# 50-32-8:

e ACGIH: A2 - Suspected Human Carcinogen

e California: carcinogen, initial date 7/1/87

e NTP: Suspect carcinogen

e IARC: Group 1 carcinogen (listed as Coal tar pitches).

Epidemiology: No information found

Teratogenicity: No information found

Reproductive Effects: Adverse reproductive effects have occurred in experimental animals.
Mutagenicity: Mutagenic effects have occurred in humans.Mutagenic effects have occurred in
experimental animals.

Neurotoxicity: No information found

Other Studies:

Section 12 - Ecological Information

No information available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts
261.3. Additionally, waste generators must consult state and local hazardous waste regulations to
ensure complete and accurate classification.

RCRA P-Series: None listed.

RCRA U-Series:

CAS# 50-32-8: waste number U022.

Section 14 - Transport Information

UsS DOT Canada TDG
Shipping Name: NOT REGULATED FOR DOMESTIC ENVIRONMENTALLY HAZARDOUS
TRANSPORT SUBSTANCE, SOL (Benzo{a} pyrene)
Hazard Class: 9
UN Number: UN3077
Packing Group: 111

Section 15 - Regulatory Information

US FEDERAL

TSCA
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CAS+# 50-32-8 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
CERCLA Hazardous Substances and corresponding RQs
CAS# 50-32-8: 1 Ib final RQ; 0.454 kg final RQ
SARA Section 302 Extremely Hazardous Substances
None of the chemicals in this product have a TPQ.
SARA Codes
CAS # 50-32-8: immediate, delayed.
Section 313
This material contains Benzo[a]pyrene (CAS# 50-32-8, >96%),which is subject to the reporting
requirements of Section 313 of SARA Title III and 40 CFR
Clean Air Act:
This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
None of the chemicals in this product are listed as Hazardous Substances under the CWA.
CAS# 50-32-8 is listed as a Priority Pollutant under the Clean Water Act.
None of the chemicals in this product are listed as Toxic Pollutants under the CWA.
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA.
STATE
CAS# 50-32-8 can be found on the following state right to know lists: California, New Jersey,
Pennsylvania, Minnesota, Massachusetts.

California Prop 65

The following statement(s) is(are) made in order to comply with the California Safe
Drinking Water Act:

WARNING: This product contains Benzo[a]pyrene, a chemical known to the state of California to
cause cancer.

California No Significant Risk Level: CAS# 50-32-8: 0.06 ag/day NSRL

European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:

TN
Risk Phrases:

R 43 May cause sensitization by skin contact.

R 45 May cause cancer.

R 46 May cause heritable genetic damage.

R 60 May impair fertility.

R 61 May cause harm to the unborn child.

R 50/53 Very toxic to aquatic organisms, may cause long-term

adverse effects in the aquatic environment.

Safety Phrases:

S 45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible).
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S 53 Avoid exposure - obtain special instructions before use.

S 60 This material and its container must be disposed of as hazardou
s waste.

S 61 Avoid release to the environment. Refer to special instructions
/safety data sheets.

WGK (Water Danger/Protection)

CAS# 50-32-8: No information available.
Canada - DSL/NDSL

CAS# 50-32-8 is listed on Canada's DSL List.
Canada - WHMIS

This product has a WHMIS classification of D2A.
This product has been classified in accordance with the hazard criteria of the Controlled Products
Regulations and the MSDS contains all of the information required by those regulations.
Canadian Ingredient Disclosure List

CAS# 50-32-8 is listed on the Canadian Ingredient Disclosure List.

Section 16 - Additional Information

MSDS Creation Date: 9/02/1997
Revision #7 Date: 6/30/2006

The information above is believed to be accurate and represents the best information currently available to us. However, we make
no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no
liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their
particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for lost profits or any
special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the
possibility of such damages.
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Catalog of Chemical Suppliers, Buyers, Custom Synthesis Companies And Equipment Manufacturers
[ Benzo[k]fluoranthene, 99+% (tic) 207-08-9 ]

Suppliers:
Not Available
Buyers:

Not Available
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Cancer Treatment Centers Chat w/ oncology info experts at Cancer Treatment Centers of America CancerCenter.com/CareThatNe
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AdChoices [

Section 1 - Chemical Product and Company Identification

MSDS Name: Benzo[k]fluoranthene, 99+% (tlc)
Catalog Numbers: AC279730000, AC279732500
Synonyms: 8,9-Benzofluoranthane.
Company Identification:

Acros Organics N.V.

One Reagent Lane

Fair Lawn, NJ 07410
For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

Page 1 of 5

CAS# Chemical Name Percent EINECS/ELINCS

207-08-9 Benzo[k]fluoranthene, 99+% (TLC) 99%

205-916-6

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: yellow solid.

Danger! Toxic. May be fatal if swallowed. May be fatal if absorbed through the skin. May be fatal if inhaled. Carcinogen. Causes eye and skin irritation.

Cancer hazard. Causes digestive and respiratory tract irritation. May cause lung damage.
Target Organs: Lungs, respiratory system.

Potential Health Effects

Eye: Causes eye irritation.

Skin: Causes skin irritation. May be fatal if absorbed through the skin.

Ingestion: May be fatal if swallowed. Causes gastrointestinal irritation with nausea, vomiting and diarrhea.
Inhalation: May be fatal if inhaled. Causes respiratory tract irritation.

Chronic: May cause cancer according to animal studies.

Section 4 - First Aid Measures

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical aid imme diately.

Skin: Get medical aid. Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes.

Ingestion: Call a poison control center. If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

http://www.chemcas.org/drug/analytical/cas/207-08-9.asp
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unconscious person. Get medical aid.

Inhalation: Get medical aid immediately. Remove from exposure and move to fresh air immediately. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen.

Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
During a fire, irritating and highly toxic gases may be generated by thermal decomposition or combustion.

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or chemical foam.

Flash Point: Not available.

Autoignition Temperature: Not available.

Explosion Limits, Lower:Not available.

Upper: Not available.

NFPA Rating: Not published.

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal container. Clean up spills immediately, observing precautions in the Protective
Equipment section.

Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Use only in a well-ventilated area.
Do not breathe dust, mist, or vapor. Do not get on skin or in eyes. Do not ingest or inhale.
Storage: Store in a cool, dry place. Store in a tightly closed container.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Use process enclosure, local exhaust ventilation, or other engineering controls to control airborne levels below recommended exposure limits.
Exposure Limits
Chemical Name ACGIH NIOSH OSHA - Final PELs

Benzo[k]fluoranthene, 99+% (TLC) none listed none listed none listed

OSHA Vacated PELs: Benzo[k]fluoranthene, 99+% (TLC): No OSHA Vacated PELs are listed for this chemical.

Personal Protective Equipment

Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or European
Standard EN166.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149
approved respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.

Section 9 - Physical and Chemical Properties

Physical State: Solid

Appearance: yellow

Odor: Not available.

pH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.
Evaporation Rate:Not available.
Viscosity: Not available.

Boiling Point: 480 deg C @ 760.00mm Hg
Freezing/Melting Point:216 - 218 deg C
Decomposition Temperature:Not available.
Solubility: Not available.

Specific Gravity/Density:Not available.
Molecular Formula:C20H12

Molecular Weight:252.32

Section 10 - Stability and Reactivity

Chemical Stability: Stable under normal temperatures and pressures.
Conditions to Avoid: Incompatible materials, dust generation.
Incompatibilities with Other Materials: Strong oxidants.

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide.
Hazardous Polymerization: Has not been reported.

Section 11 - Toxicological Information

RTECS#:
CAS# 207-08-9: DF6350000
LD50/LC50:
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Not available.

Carcinogenicity:
CAS# 207-08-9:
e ACGIH: Not listed.
e California: carcinogen, initial date 7/1/87
e NTP: Suspect carcinogen
e IARC: Group 2B carcinogen

Epidemiology: No information available.
Teratogenicity: No information available.
Reproductive Effects: No information available.
Mutagenicity: Samonella typhimurium : 10%4/plate
Neurotoxicity: No information available.

Other Studies:

Section 12 - Ecological Information

Ecotoxicity: No data available. From calc logkow of 6.84, the est bioconc factor for fish is 144. However no accum is likely due to the pres of microsomal mixed funct
oxidases which enables it to be metabolised (Lyman,W.]. Handb of chem.prop est meth. Env behaviour of org chem 1982; Santodonato, J. Health and ecol assessment
of polynucl arom hydrocarb. 1981) Short-necked clam cultured in artif seawater at 21-25(Z for 10 days revealed a decr in benzo[k].. of ca 20% on day 8. When clams
were placed in a basket and kept in harbour water, only a small incr in polycycl arom hydrocarb were found.

Environmental: When soil treated with 7 applications of oil sludge containing polynucleated arom. hydrocarb. over a two yr period, was monitored for an additional
18 months, the benzo[k]fluoranthene residue in the soil decreased by 57%. In a static biodegrad. test employing a domestic wastewater inoculum, 50-70% of benzo
[k]fluoranthene residue in the soil decreased by 57%. In a static biodegrad. test employing a dometic wastewater inoculum, 50-70% of benzo[k]fluoranthene was
degradated in four successive weekkly subcultures (Tabak H.H. 94th An.Mtg.Assoc.Off.Anal.Chem.1981)

Physical: No information available.

Other: Abiotic removal : Demonstrates considerable atmospheric stability. Pollution resulting from emissions can be found far from source. (Bjorseth A. Handbook of
polycyclic aromatic hydrocarbons 1983, MArcel Dekker Inc., New York)

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified as a hazardous waste. US EPA guidelines for the classification determination are
listed in 40 CFR Parts 261.3. Additionally, waste generators must consult state and local hazardous waste regulations to ensure complete and accurate classification.
RCRA P-Series: None listed.

RCRA U-Series: None listed.

Section 14 - Transport Information

US DOT Canada TDG
Shipping Name: Not regulated as a hazardous material No information available.
Hazard Class:
UN Number:

Packing Group:

Section 15 - Regulatory Information

US FEDERAL

TSCA
CAS# 207-08-9 is not listed on the TSCA inventory. It is for research and development use only.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
CERCLA Hazardous Substances and corresponding RQs
CAS# 207-08-9: 5000 Ib final RQ; 2270 kg final RQ
SARA Section 302 Extremely Hazardous Substances
None of the chemicals in this product have a TPQ.
Section 313
This material contains Benzo[k]fluoranthene, 99+% (TL (CAS# 207-08-9, 99%),which is subject to the reporting requirements of Section 313 of SARA Title III and
40
Clean Air Act:
This material does not contain any hazardous air pollutants.
This material does not contain any Class 1 Ozone depletors.
This material does not contain any Class 2 Ozone depletors.
Clean Water Act:
None of the chemicals in this product are listed as Hazardous Substances under the CWA. CAS# 207-08-9 is listed as a Priority Pollutant under the Clean Water
Act.
None of the chemicals in this product are listed as Toxic Pollutants under the CWA.
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA.
STATE
CAS# 207-08-9 can be found on the following state right to know lists: California, New Jersey, Pennsylvania, Minnesota, Massachusetts.

California Prop 65

The following statement(s) is(are) made in order to comply with the California Safe Drinking Water Act:

WARNING: This product contains Benzo[k]fluoranthene, 99+% (TL, a chemical known to the state of California to cause cancer.
California No Significant Risk Level: None of the chemicals in this product are listed.
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European/International Regulations
European Labeling in Accordance with EC Directives
Hazard Symbols:

T
Risk Phrases:

R 45 May cause cancer.

Safety Phrases:
S 45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible).
S 53 Avoid exposure - obtain special instructions before use.

WGK (Water Danger/Protection)
CAS# 207-08-9: No information available.
Canada - DSL/NDSL
None of the chemicals in this product are listed on the DSL or NDSL list.
Canada - WHMIS
WHMIS: Not available.
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the MSDS contains all of the information required by
those regulations.
Canadian Ingredient Disclosure List
CAS# 207-08-9 is not listed on the Canadian Ingredient Disclosure List.

Section 16 - Additional Information

MSDS Creation Date: 9/02/1997
Revision #5 Date: 3/15/2007

The information above is believed to be accurate and represents the best information currently available to us. However, we make no warranty of merchantability or
any other warranty, express or implied, with respect to such information, and we assume no liability resulting from its use. Users should make their own investigations
to determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such
damages.

«Replay

FREE shipping
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ALL Chemical Analysis PAGES IN THIS GROUP

NAME CAS
2-Bromo-1-Indanol, 99% 5400-80-6
Ruthenium(IV) oxide hydrate 32740-79-7
2-Chlorocyclohexanol, Tech., 90% 1561-86-0
5-Amino-2,2,4-Trimethyl-1-Cyclopentane-Methylamine, 99%, Mixture of Isomers 67907-32-8
2,3,4-Trimethoxybenzoic acid 573-11-5
1,3-Dibromo-5,5-dimethylhydantoin, 98% 77-48-5
Dicumarol 66-76-2
Tetraphenylphosphonium Chloride 99% 2001-45-8
Benzo[klfluoranthene, 99+% (tlc 207-08-9
Dihexylamine, 99+% 143-16-8
Propargyl Alcohol, 99% 107-19-7
Borane-tert-butylamine complex 7337-45-3
Tri-n-butyltin methoxide, 97% 1067-52-3
5-Methoxyindole-3-carboxaldehyde 10601-19-1
2,4-Dichlorophenoxyacetic acid 94-75-7
4-Phenylpyridine, 99% 939-23-1
2-Naphthalenesulfonic acid hydrate, 99% 76530-12-6
Benzanthrone, 99% 82-05-3
Tripentylamine, 99% 621-77-2
BOC-D-Arginine Hydrochloride, Hydrate, 99% 114622-81-0
Phenylphosphonothioic dichloride, 97% 3497-00-5
3,3.5,5-Tetramethylpyrroline-N-Oxide, 98% 10135-38-3
1-(2-Aminoethyl)-2-Methyl|-5-Nitroimidazole Dihydrochloride Monohydrate, 98% 49575-10-2
Bis(2-ethylhexyl) adipate 103-23-1
M-Tolyl Acetate 122-46-3
1,4-Dioxa-8-azaspiro(4.5)decane, 98% 177-11-7
DL-Homocysteinethiolactone Hydrochloride, 99% 6038-19-3
Ethyl benzoate 93-89-0
alpha,alpha'-Dichloro-o-xylene 612-12-4
Dimethyl indole-2,3-dicarboxylate 54781-93-0
Nicotinamide adenine dinucleotide disodium salt, reduced, trihydrate, 98% (hplc) 606-68-8
3,5-bis(trifluoromethyl)nitrobenzene , 98+% 328-75-6
Ethyl phenylcyanoacetate, 97% 4553-07-5
2-Octynoic Acid, 98% 5663-96-7
LITHIUM AZIDE, 99% (TITR.), MOISTENED WITHCA 10% METHANOL 19597-69-4
P-Bromobenzaldehyde, 96% (Titr.) 1122-91-4
4-Chloro-4'-hydroxybutyrophenone, tech. 7150-55-2
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3-Chloro-p-anisidine, tech., 90%

3-Hexanone, 98%

2-Chlorophenyl dichlorophospate

2-Aminobenzothiazole, 97%
1,2,2,5,5-Pentamethyl-4-Ethyl-3-Imidazoline-3-Oxide, 99%

3-Hydroxybenzoic acid, 99%

1,1'-Carbonyldipiperidine

4-Fluorobenzaldehyde

Diphenylcarbamyl Chloride, 98%

Perchloric acid-d, 68 wt% solution in D20, 99+ atom % D
Hexaethylphosphorus triamide

Rubratoxin B

4-Chlorocinnamic Acid, 99%, Predominantly Trans

5345-54-0
589-38-8
15074-54-1
136-95-8
75491-38-2
99-06-9
5395-04-0
459-57-4
83-01-2
7732-18-5
2283-11-6
21794-01-4
1615-02-7
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chemcas.org Copyright Reserved
Trading Lead

Leputech HPLC Laboratory Last modified: 06/08/2011 15:16:51

http://www.chemcas.org/drug/analytical/cas/207-08-9.asp

Page 5 of 5

6/8/2011



ESFy

ELECTRONIC SPACE PRODUCTS INTERNATIONAL

1050 Benson Way, Ashland, OR 97520
Toll Free (800) 638-2581 * Fax (541) 488-8313
E-Mail: sales@espimetals.com

MATERIAL SAFETY DATA SHEET

1 PRODUCT IDENTIFICATION

Trade Name: Beryllium Chemical Family: Metallic Element
Formula: Be CAS #: 7440-41-7

11 HAZARDOUS INGREDIENTS

Hazardous Components % OSHA/PEL ACGIH/TLV

Beryllium 0-100 .002 mg/m’ .002 mg/m’

Toxic Substances Control Act: Beryllium (CAS # 7440-41-7) is listed on the TSCA Chemical Substance Inventory of Existing
Chemical Substances.

NIOSH RTECS#: DS1750000

111 PHYSICAL DATA

Boiling Point: 2970 °C Melting Point (°C): 1289
Density (g/ce): 1.85 Vapor Pressure: N/A
Atomic Weight: 9.01 Evaporation Rate: N/A
% Volatiles: None Solubility in H,O: None

Appearance and Odor: Grey metallic, odorless

10% FIRE AND EXPLOSION HAZARDS DATA

Flash Point (Method used): Non-combustible as a solid. Ignition occurred as a powder layer consisting of 1.0 to 5.0 micron
particles between 540 °C and 700 °C. Coarser beryllium powder able to pass through a 74 micron sieve did not ignite under like
testing.

Explosive limits: Not applicable to solids. As a cloud of 1.0 micron diameter powder ignition occurred at 910 °C. Beryllium powder
greater than or equal to 2 microns in diameter did not ignite under like conditions. Regardless of powder size tested beryllium did not
ignite as a cloud in a spark apparatus.

Extinguishing Media: As a solid, use extinguishing media appropriate to the surrounding fire. Do not use water or carbon dioxide to
extinguish beryllium powder fires. As a powder, extinguish by smothering using a Class D fire extinguisher, dry sand, graphite
powder, or sodium chloride.

Special Fire Fighting Procedures: Ifthis material becomes airborne as a respirable particulate during a fire situation, pressure-
demand self-contained breathing apparatus must be worn by firefighters or any other persons potentially exposed to the metal fumes.

Unusual Fire and Explosion Hazard: Do not use water to extinguish fires around operations involving molten metal due to the
potential for steam explosions. In addition, water may disassociate when in contact with burning beryllium powder or chips releasing
flammable hydrogen gas which could burn and result in an explosion. Ventilation duct work which has accumulated a fine coating of



beryllium dust on its internal surface poses a potentially serious fire hazard. Extinguishing using Class D fire extinguisher media and
shut down or isolate the affected portion of the ventilation system. Because of this potential risk, sources of ignition such as flame,
spark, etc. must not be allowed to enter the ventilation duct work. Also, duct work must be made of non-combustible material.

\4 HEALTH HAZARD INFORMATION

Primary Routes of Exposure: Inhalation: An exposure to airborne beryllium in excess of the occupational standard can occur
during routine handling, material transfer, chemical processing or further processing of powdered material and when machining,
melting, casting, dross handling, picking, welding, grinding, sanding, polishing, milling, crushing, or otherwise abrading the surface
of solid beryllium in a manner which generates finely divided particles. Machining operations conducted under a flood of liquid
coolant usually require local exhaust ventilation. The cycling through a machine of liquid lubricant/coolant containing finely divided
beryllium in suspension can result in the concentration building to a point where the particulate may become airborne during use. A
filter, centrifuge, or settling chamber can be installed in-line if necessary. The potential for exposures also may occur during repair or
maintenance activities on contaminated equipment such as: furnace rebuilding, maintenance or repair of air cleaning equipment,
structural renovation, welding, etc.

Acute Effects:

Inhalation: This product is insoluble and does not cause acute health effects.

Ingestion: This product is insoluble and does not cause acute health effects.

Skin: Skin abrasion may cause irritation.

Eye: Injury to the eyes can result from particulate irritation or mechanical injury to the cornea or conjunctiva by dust or particulate.

Chronic Effects:

Inhalation: Overexposure to airborne beryllium particulate may cause a serious lung disease, in certain sensitive individuals, called
chronic beryllium disease (chronic berylliosis). Chronic beryllium disease is a condition in which the tissues of the lungs become
inflamed, restricting the exchange of oxygen between the lungs and the bloodstream. Symptoms may include cough, chest pain,
shortness of breath, weight loss, weakness, and fatigue. Long term effects may include loss of lung function, fibrosis, or subsequent
secondary effects on the heart with eventual permanent impairment.

Ingestion: There are no known cases of illness resulting from ingestion of beryllium.

Skin: Skin abrasion may cause irritation.

Eye: Injury to the eyes can result from particulate irritation or mechanical injury to the cornea or conjunctiva by dust or particulate.

Carcinogenic references: Hazard communication regulations of the U.S. Occupational Safety & Health Administration require that
caution labels for materials listed as potential carcinogens in either the International Agency for Cancer Research Monograph Series
or the National Toxicology Program Annual Report on carcinogens must contain a cancer warning. Beryllium has also been so listed
based principally on animal tests and therefore this material bears a label identifying it as a potential cancer hazard.

Medical Conditions Aggravated by Exposure: Persons with impaired pulmonary function, airway diseases, or conditions such as
asthma, emphysema, chronic bronchitis, etc. may incur further impairment if excessive concentrations of dust or fume are inhaled. If
prior damage or disease to the neurologic (nervous), circulatory, hematologic (blood), or urinary (kidney) system has occurred, proper
screening or examinations should be conducted on individuals who may be exposed to further risk where handling and use of this
material may cause excessive exposure.

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION: Remove to fresh air. Although no cases in which a person stopped breathing as a result of exposure are known, if
breathing has stopped, perform artificial respiration and obtain medical help.

INGESTION: Swallowing metal powder or dust can be treated by having the affected person drink large quantities of water and
attempting to induce vomiting if conscious. Obtain medical help.

SKIN: Remove contaminated clothing, brush material off skin, wash affected area with soap and water. If irritation persists, seek
medical attention.

EYE: Flush eyes with copious amounts of clean water. If irritation persists obtain medical help. Contact lenses should not be worn
when working with metal dusts and powders because the contact lens must be removed to provide adequate treatment.
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VIl REACTIVITY DATA

Stability: Stable

Conditions to Avoid: Oxidation will form on solid shapes when moist.

Incompatibility (Material to Avoid): Avoid contact with mineral acids and oxidizing agents which may generate hydrogen gas.
Hydrogen gas can be an explosion hazard.

Hazardous Decomposition Products: Melting and dross handling or powdering operations can emit airborne dusts or fumes.

Hazardous Polymerization: Will not Occur

VII SPILL AND LEAK PROCEDURES

Steps to Be Taken in Case Material Is Released or Spilled: In solid form this material poses no health or environmental risk. If
this material is in powder or dust form, establish a restricted entry zone based on the severity of the spill. Persons entering the
restricted zone must wear adequate respiratory protection and protective clothing appropriate for the severity of the spill. Cleanup
should be conducted with a vacuum system utilizing a high efficiency particulate air filtration system followed by wet cleaning
methods. Special care must be taken when changing filters on HEPA vacuum cleaners when used to clean up potentially toxic
materials. Caution should be taken to minimize airborne generation of powder or dust and avoid contamination of air and water.
Depending upon the quantity of material released, fine powder or dust spills to the environment may require reporting the National
Response Center at (800) 424-8802 as well as the State Emergency Response Commission and Local Emergency Planning
Committee.

Waste Disposal Method: Dispose of in accordance with State, Federal and Local regulations.

VIII SPECIAL PROTECTION INFORMATION

Respiratory Protection: When potential exposures are above the occupational limits, approved respirators must be used. Exposure
to unknown concentrations of fumes or dusts requires the wearing of a pressure-demand self-contained breathing apparatus.
Pressure-demand airline respirators are recommended for jobs with high potential exposures such as changing bags in a baghouse air
cleaning device.

Ventilation: Whenever possible the use of local exhaust ventilation or other engineering controls is the preferred method of
controlling exposure to airborne dust and fume to meet established occupational exposure limits. Powders should be stored and
transported in tightly sealed containers and must only be handled under controlled ventilated conditions.

Protective Gloves: Wear gloves to prevent metal cuts and skin abrasions particularly during handling.

Eye Protection: Wear safety glasses, goggles, face shield, or welders helmet.

Other Protective Equipment: No protective equipment or clothing is required when handling solid forms. Protective overgarment
or work clothing should be worn by persons who may become contaminated with dusts, fumes, or powders.

Work Practices: Vacuum or wet cleaning methods are recommended for dust removal. Be certain to de-energize electrical systems
as necessary before beginning wet cleaning. Vacuum cleaners with high efficiency particulate air (HEPA) filters are the
recommended type. The use of compressed air to remove dusts should be avoided as such an activity can result in unnecessary
short-term elevated exposures to dusts. Contaminated work clothing and overgarment should be managed in such a manner so as to
prevent secondary exposure to persons such as laundry operators and to prevent contamination to personal clothing. Never use
compressed air to clean work clothing.

IX SPECIAL PRECAUTIONS

Packaging and Labeling Requirements: The following requirements of the U.S. Dept. of Transportation apply only to beryllium
metal powder or dust, not to solid shapes:

Shipping Name: RQ Flammable Solid, Poisonous, N.O.S. (Beryllium Metal Powder).
NOTE: Must be marked on shipping papers and on the outside of the shipping container.
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Hazard Class: Beryllium metal powder and dust are classified as Flammable Solid and Class B Poison.
NOTE: Hazard class must be included on shipping papers.

Identification Number: UN2926
NOTE: Must be marked on shipping papers and on the outside of the shipping container.

Label(s) Required: Flammable Solid and Poison (For Beryllium Metal Powder or Dust Only).
NOTE: Place on the outside of the shipping container.

Reportable Quantity: 10 1bs. (4.54).
NOTE: The RQ is limited to particles having a diameter less than 100 micrometers.

DOT Specification Container: Suitable for Flammable Solids. Recommended double overpack when shipping powder.

Other: Emergency response information is provided within this MSDS.
NOTE: This information must be included, in some form, with the shipping papers.

SARA Title III: Beryllium is reportable under Section 313

Issued by: S. Dierks
Date: November 1992
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APG Material Safety Data Sheet

Analytical Products Group, Inc. Date prepared on: 9/18/95
2730 Washington Blvd., Belpre, OH 45714 Last revised on: 1/20/08
740-423-4200 800-272-4442 Fax 740-423-5588
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Section I: Product Identification
CATALOG NUMBER: 2600,4230,4232,4233 PRODUCT NAME: BTEX
Section Il - Hazardous Ingredients/Identity Information
Chemical Name CAS Reg. No. OSHA PEL (TWA) % Composition*
Methanol 67-56-1 200ppm >90%
A table of the compounds possible in this purgeable
aromatic analytical standard is attached. Data included in
the table are formulas, CAS numbers, oral Id50 values for
rats and PEL/TWA values if available. Total concentration
of purgeable aromatic compounds in the standard is less
than 2% with individual compound concentrations of less
than 0.1%.

Non-Hazardous Ingredients/Identity Information
Chemical Name CAS Reg. No. OSHA PEL (TWA) % Composition*

* Components are calculated on a weight/weight basis.

Section lll - Physical/Chemical Characteristics of Hazardous Ingredients

BOILING POINT: 65 C (149 F) | SPECIFIC GRAVITY: (water=1) 0.79

VAPOR PRESSURE: 97 mmHg @ 20 C SOLUBILITY IN WATER: Complete APPEARANCE/ODOR: Clear, colorless liquid with
pungent odor (methanol).

Section IV - Fire and Explosion Hazard Data

FLASH POINT (Method used): 12 C (54 F) Closed AUTO IGNITION TEMPERATURE: 463 C (867 F) FLAMMABLE LIMITS LEL 6% UEL 36%
cup

EXTINGUISHING MEDIA: Use extinguisher media appropriate for surrounding fire since sample size is small. Alcohol foam, dry chemical or carbon dioxide (water may
be ineffective in most laboratory situations.)

SPECIAL FIRE FIGHTING PROCEDURES: Firefighters should wear proper protective equipment and self-contained breathing apparatus with full face piece operated in
positive pressure mode. Move containers from fire area if it can be done without risk. Use water to keep fire exposed containers cool.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Vapors may flow along surfaces to distant ignition sources and flash back. Closed containers exposed to heat may
explode. Contact with strong oxidizers may cause fire. Burns with a clear, almost invisible flame.

Section V - Reactivity Data

Unstable [ Stable X Conditions to Avoid: Heat , flame and other sources of ignition.
STABILITY:

INCOMPATIBILITY (Materials to avoid):
String oxidizing agents, strong acids, zinc, aluminum and magnesium.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide and formaldehyde.

HAZARDOUS May Occur [] Will Not Occur [X] Conditions to Avoid: N/A
POLYMERIZATION:
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Section VI - Health Hazard Data

ROUTES OF
ENTRY

Inhalation? YES Skin? YES Ingestion? YES

HEALTH HAZARDS (Acute and Chronic): ACUTE: Yes, see chronic symptoms.  CHRONIC: Yes, methanol ingestion may be fatal or cause blindness, headache,
nausea, vomiting, dizziness, gastrointestinal irritation, central nervous system depression or hearing loss.

COMPONENTS LISTED AS CARCINOGENS OR POTENTIAL CARCINOGENS: No, not listed in IARC monograph.

SIGNS AND SYMPTOMS OF EXPOSURE: Irritation of skin, eyes, nose, throat and headache. Prolonged contact may cause dermatitis. Exposure effects may differ
between individuals

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Eye disorders, skin disorders, liver and kidney disorders

EMERGENCY AND FIRST AID PROCEDURES: Seek medical assistance for treatment, observation and support if necessary. EYE CONTACT: Flush with water,
obtain medical attention.  SKIN CONTACT: Wash with soap and water, use protective creams.  INHALATION: Remove to fresh air, if not breathing give artificial
respiration. If breathing is difficult, give oxygen and obtain medical attention. INGESTION: If conscious, give water and baking soda and induce vomiting. Obtain
medical assistance immediately.

Section VIl - Precautions for Safe Handling and Use

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: (Sample) shut off ignition sources. No flares, smoking or flames in area. Take up with sand
or other non-combustible absorbent material and place into container for later disposal. Flush area with water.

WASTE DISPOSAL METHOD: Dispose in accordance with all applicable federal, state and local environmental regulations. Excess sample should be placed in a
proper waste solvent container.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Keep container tightly closed, store in a cool, dry, well ventilated, flammable liquid storage area.

OTHER PRECAUTIONS* Do not heat or evaporate sample to dryness.

Section VIII - Control Measures

RESPIRATORY PROTECTION (Please specify): Required if airborne concentration exceeds TWA of 200 ppm.

VENTILATION: Local exhaust. (general or local exhausts meet TLV regulations).

PROTECTIVE GLOVES: Rubber gloves recommended. EYE PROTECTION: Safety glasses or goggles.

OTHER PROTECTIVE EQUIPMENT: N/A

EMERGENCY WASH FACILITIES: Maintain eye wash and quick drench showers in work area

The information stated in this Material Safety Data Sheet (MSDS) is believed to be correct on the date of publication and must not
be considered all conclusive. The information has been obtained only by a search of available literature and is only a guide for
handling the chemicals. Persons not specifically and properly trained should not handle this chemical or its container. This
MSDS is provided without any warranty expressed or implied, including merchantability or fitness for any particular purpose.

This product is furnished for laboratory use ONLYe Our standards may not be used as drugs, cosmetics, agricultural or pesticidal
products, food additives or as house hold chemicals.

* Various Government agencies (i.e., Department of Transportation, Occupational Safety and Health Administration,
Environmental Protection Agency, and others) may have specific regulations concerning the transportation, handling, storage or
use of this product which may not be contained herein. The customer or user of this product should be familiar with these
regulations.




Hazardous components of the Volatiles Standard

CHEMICAL

Ethylbenzene
Benzene
Toluene
m-Xylene
p-Xylene
o-Xylene

CAS #
100-41-4
71-43-2
108-88-3
108-38-3
106-42-3
95-47-6

% by WEIGHT

<0.2%
<0.2%
<0.2%
<0.2%
<0.2%
<0.2%

LD50

3500 mg/kg
4894 mg/kg
7000 mg/kg
5 gm/kg
5 gm/kg
1364 mg/kg
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Material Safety Data Sheet
Chlorobenzene MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Chlorobenzene Contact Information:

Catalog Codes: SLC1654 Sciencelab.com, Inc.
14025 Smith Rd.

CAS##: 108-90-7 Houston, Texas 77396

RTECS: CZ0175000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Chlorobenzene
CH#: Not available.

Synonym: Monochlorobenzene 1-800-424-9300
Chemical Name: Not available. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C6H5CI For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Chlorobenzene 108-90-7 100

Toxicological Data on Ingredients: Chlorobenzene: ORAL (LD50): Acute: 1110 mg/kg [Rat]. 2300 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact (corrosive, sensitizer, permeator). Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact (corrosive, sensitizer, permeator). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to kidneys,
lungs, the nervous system, liver, mucous membranes. Repeated or prolonged exposure to the substance can produce target
organs damage. Repeated or prolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such
as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. If irritation persists, seek medical attention. Wash contaminated clothing
before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.
Serious Inhalation: Not available.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 638°C (1180.4°F)

Flash Points: CLOSED CUP: 29.44°C (85°F).

Flammable Limits: LOWER: 1.3% UPPER: 7.1%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Flammable in presence of open flames and sparks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammabile liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:

Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.

p.2



Section 7: Handling and Storage

Precautions:

Keep container dry. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Never add water to this product In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes

Storage:

Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 10 (ppm) TWA: 46 (mg/m3) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
Odor: Almond-like.

Taste: Not available.

Molecular Weight: 112.56 g/mole
Color: Colorless.

pH (1% soln/water): Not available.
Boiling Point: 132°C (269.6°F)

Melting Point: -45.6°C (-50.1°F)
Critical Temperature: Not available.
Specific Gravity: 1.1058 (Water = 1)
Vapor Pressure: 8.8 mm of Hg (@ 20°C)
Vapor Density: 3.88 (Air=1)

Volatility: Not available.

Odor Threshold: 0.2 ppm

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.
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Dispersion Properties: See solubility in water, methanol, diethyl ether.

Solubility:
Soluble in methanol, diethyl ether. Very slightly soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.
Corrosivity: Not available.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 1110 mg/kg [Rat].
Chronic Effects on Humans: The substance is toxic to kidneys, lungs, the nervous system, liver, mucous membranes.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact (corrosive,
sensitizer, permeator).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information
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DOT Classification: Class 3: Flammable liquid.
Identification: : Chlorobenzene : UN1134 PG: lli

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Pennsylvania RTK: Chlorobenzene Massachusetts RTK: Chlorobenzene TSCA 8(b) inventory: Chlorobenzene SARA 313
toxic chemical notification and release reporting: Chlorobenzene CERCLA: Hazardous substances.: Chlorobenzene

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC):
R10- Flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R43- May cause
sensitization by skin contact.

HMIS (U.S.A):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0
Personal Protection: h
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:16 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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Chromium MSDS

Section 1: Chemical Product and Company Identification

Product Name: Chromium Contact Information:

Catalog Codes: SLC4711, SLC3709 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7440-47-3 Houston, Texas 77396

RTECS: GB4200000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Chromium metal; Chrome; Chromium Metal 1-800-424-9300
Chips 2" and finer

TSCA: TSCA 8(b) inventory: Chromium
Cl#: Not applicable.

International CHEMTREC, call: 1-703-527-3887

Chemical Name: Chromium .
For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: Cr

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Chromium 7440-47-3 100

Toxicological Data on Ingredients: Chromium LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of ingestion.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to kidneys, lungs, liver, upper respiratory tract. Repeated or prolonged exposure to the
substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-lgnition Temperature: 580°C (1076°F)

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Moderate fire hazard when it is in the form of a dust (powder) and burns rapidly when heated in flame. Chromium is attacked
vigorously by fused potassium chlorate producing vivid incandescence. Pyrophoric chromium unites with nitric oxide with
incandescence. Incandescent reaction with nitrogen oxide or sulfur dioxide.

Special Remarks on Explosion Hazards:
Powdered Chromium metal +fused ammonium nitrate may react violently or explosively. Powdered Chromium will explode
spontaneously in air.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 0.5 (mg/m3) from ACGIH (TLV) [United States] TWA: 1 (mg/m3) from OSHA (PEL) [United States] TWA: 0.5 (mg/m3)
from NIOSH [United States] TWA: 0.5 (mg/m3) [United Kingdom (UK)] TWA: 0.5 (mg/m3) [Canada]Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)
Odor: Odorless.

Taste: Not available.

Molecular Weight: 52 g/mole

Color: Silver-white to Grey.

pH (1% soln/water): Not applicable.

Boiling Point: 2642°C (4787.6°F)

Melting Point: 1900°C (3452°F) +/- “0 deg. C
Critical Temperature: Not available.
Specific Gravity: 7.14 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.
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Dispersion Properties: Not available.

Solubility:
Insoluble in cold water, hot water. Soluble in acids (except Nitric), and strong alkalies.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.
Corrosivity: Not available.

Special Remarks on Reactivity:

Incompatible with molten Lithium at 180 deg. C, hydrogen peroxide, hydrochloric acid, sulfuric acid, most caustic alkalies and
alkali carbonates, potassium chlorate, sulfur dioxide, nitrogen oxide, bromine pentafluoride. It may react violently or ignite with
bromine pentafluoride. Chromium is rapidly attacked by fused sodium hydroxide + potassium nitrate. Potentially hazardous
incompatibility with strong oxidizers.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause cancer based on animal data. There is no evidence that exposure to trivalent chromium causes cancer in man.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: May cause skin irritation. Eyes: May cause mechanical eye irritation. Inhalation: May cause
irritation of the respiratory tract and mucous membranes of the respiratory tract. Ingestion: May cause gastrointestinal tract
irritation with nausea, vomiting, diarrhea. Chronic Potential Health Effects: Inhalation: The effects of chronic exposure include
irritation , sneezing, reddness of the throat, bronchospasm, asthma, cough, polyps, chronic inflammation, emphysema, chronic
bronchitis, pharyngitis, bronchopneumonia, pneumoconoaisis. Effects on the nose from chronic chromium exposure include
irritation, ulceration, and perforation of the nasal septum. Inflammation and ulceration of the larynx may also occur. Ingestion
or Inhalation: Chronic exposure may cause liver and kidney damage.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut hazardous material survey.: Chromium lllinois toxic substances disclosure to employee act: Chromium lllinois
chemical safety act: Chromium New York release reporting list: Chromium Rhode Island RTK hazardous substances:
Chromium Pennsylvania RTK: Chromium Minnesota: Chromium Michigan critical material: Chromium Massachusetts

RTK: Chromium Massachusetts spill list: Chromium New Jersey: Chromium New Jersey spill list: Chromium Louisiana spill
reporting: Chromium California Director's List of Hazardous Substances: Chromium TSCA 8(b) inventory: Chromium SARA
313 toxic chemical notification and release reporting: Chromium CERCLA: Hazardous substances.: Chromium: 5000 Ibs.
(2268 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
R40- Limited evidence of carcinogenic effect S36/37/39- Wear suitable protective clothing, gloves and eye/face protection.
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).

HMIS (U.S.A):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0

Specific hazard:
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Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:16 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com

has been advised of the possibility of such damages.
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SAFETY DATA SHEET

Based on Directive 2001/58/EC of the Commission of the European Communities

CHRYSENE

Identification of the substance/preparation and of the company/undertaking

1.1 Identification of the substance or preparation:

Synonyms : none

CAS No. : 218-01-9 BCR number : BCR-269
EC index No. 601-048-00-0 NFPA code : N.D.
EINECS No. 205-923-4 Molecular weight : 228.30
RTECS No. GC0700000 Formula : C18H12

1.2 Use of the substance or the preparation:
Certified reference material for laboratory use only

1.3 Company/undertaking identification:
Institute for Reference Materials and Measurements
Retieseweg
B-2440 Geel
Tel. : +32 14 57 12 11
Fax : +32 14 58 42 73

1.4 Teleghone number for emergency:
+32 70 245 245
Antigifcentrum
p/a Militair Hospitaal Koningin Astrid, Bruynstraat, B-1120 Brussel

Composition/information on ingredients

Hazardous ingredients CAS No. Conc. Hazard Risks
EINECS No. in % symbol (R-phrases)
chrysene 218-01-9 100 T;N 45-50/53 (1)
205-923-4

(1) For R-phrases in full: see heading 16

3. Hazards identification

- May cause cancer

- Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

4. First aid measures

4.1 Eye contact:
-~ Consult a doctor/medical service if irritation persists
- Rinse immediately with water

4.2 Skin contact:
- Consult a doctor/medical service if irritation persists
- Wash with water and soap
- Wipe off dry product from skin
- Remove clothing before washing

4.3 After inhalation:
- Consult a doctor/medical service if breathing problems develop
- Remove the victim into fresh air
- Unconscious: maintain adequate airway and respiration

4.4 After ingestion:
- Consult a doctor/medical service if you feel unwell
- Immediately give lots of water to drink
- Never give water to an unconscious person

Printing date : 07-2002 1/ 8
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CHRYSENE

- Do not induce vomiting
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CHRYSENE

5. Fire-fighting measures

5.1 Suitable extinguishing media:
- Water spray
- Alcohol foam
- Polymer foam
- ABC powder
- Carbon dioxide

5.2 Unsuitable extinguishing media:
- Solid water jet ineffective as extinguishing medium

5.3 Special exposure hazards:
- Not easily combustible
- Upon combustion CO and CO2 are formed

5.4 Instructions:
- Take account of toxic firefighting water
- Use firefighting water moderately and contain it

5.5 Special protective equipment for firefighters:

- Heat/fire exposure: compressed air/oxygen apparatus
- Dust cloud production: compressed air/oxygen apparatus

6. Accidental release measures

6.1 Personal protection/precautions: see heading 8.1/8.3/10.3

6.2 Environmental precautions:
- Prevent soil and water pollution
- Substance must not be discharged into the sewer
- Dam up the solid spill

6.3 Methods for cleaning up:
- Stop dust cloud by covering with sand/earth
- Carefully collect the spill/leftovers
- Scoop solid spill into closing containers
- Spill must not return in its original container
- Take collected spill to manufacturer/competent authority
- Clean contaminated surfaces with an excess of water
- Wash clothing and equipment after handling

7. Handling and storage

7.1 Handling:
- Observe strict hygiene
- Avoid prolonged and repeated contact with skin
- Avoid raising dust
- Do not discharge the waste into the drain
- Remove contaminated clothing immediately

7.2 Storage:
- Keep container tightly closed. Store only in a limited quantity. Store in
a dry area. Store in a dark area.
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

Storage temperature : N.D. °c
Quantity limits : N.D. kg
Storage life : N.D.
Materials for packaging :

- suitable :no data available

- to avoid :no data available

7.3 Specific uses:
- See information supplied by the manufacturer
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CHRYSENE

.  Exposure controls/Personal protection

8.1 Exposure limit values:

o o

o o

TLV-TWA : not listed
TLV-STEL : not listed
TLV-Ceiling : not listed
OES-LTEL : not listed
OES-STEL : not listed
MEL-LTEL : not listed
MEL-STEL : not listed
MAK : not listed
TRK : not listed
MAC-TGG 8 h : not listed
MAC-TGG 15 min. : not listed
MAC-Ceiling : not listed
VME-8 h : not listed
VLE-15 min. : not listed
GWBB-8 h : not listed
GWK-15 min. : not listed
Momentary value : not listed
EC : not listed
EC-STEL : not listed

Sampling methods:

- Chrysene (Polynuclear aromatic Hydrocarbons) NIOSH 5515
- Chrysene OSHA 58
- Chrysene (Polynuclear aromatic Hydrocarbons) NIOSH 5506

.2 Exposure controls:

.2.1

.2.2

Occupational exposure controls:

- Measure the concentration
- Work under local exhaust/v

in the air regularly
entilation

Environmental exposure controls: see heading 13

.3 Personal protection:

.3.1

respiratory protection:
- Dust production: dust mask
- High dust production: comp

hand protection:
- Gloves
Suitable materials:
- Breakthrough time: N.D.

eye protection:
- Safety glasses

- In case of dust production:

skin protection:
- Protective clothing

- In case of dust production:

Suitable materials:

with filter type P3
ressed air/oxygen apparatus

No data available

protective goggles

head/neck protection
No data available

Printing date : 07-2002



CHRYSENE

9. Physical and chemical properties

9.1 General information:
Appearance (at 20°C) Crystalline solid / Flakes
Odour : Odourless
Colour : White

9.2 Important health, safety and environmental information:

pH value : N.D.
Boiling point/boiling range : 448 °c
Flashpoint : N.D. °c
Explosion limits N.D. vol% ( °C)
Vapour pressure (at 20°C) N.D. hPa
Vapour pressure (at 50°C) N.D. hPa
Relative density (at 20°C) 1.27
Water solubility < 0.001 g/100 ml
Soluble in N.D.
Relative wvapour density N.D.
Viscosity N.D. Pa.s
Partition coé&fficient n-octanol/water 5.61/5.73
Evaporation rate

ratio to butyl acetate N.D.

ratio to ether N.D.

9.3 Other information:

Melting point/melting range : 256 °c
Auto-ignition point : N.D. °
Saturation concentration N.D. g/m?

10. Stability and reactivity

10.1 Conditions to avoid/reactivity:
- Stable under normal conditions

10.2 Materials to avoid:
- Keep away from: heat sources, ignition sources, oxidizing agents, acids

10.3 Hazardous decomposition products:
- Upon combustion CO and CO2 are formed

- Reacts violently with (strong) oxidizers
- Decomposes on exposure to (strong) acids

11. Toxicological information

11.1 Acute toxicity:

LD50 oral rat N.D. mg/kg
LD50 dermal rat N.D. mg/kg
LD50 dermal rabbit N.D. mg/k
LC50 inhalation rat N.D. mg/194 h
LC50 inhalation rat N.D. ppm/4 h

Printing date
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CHRYSENE

11.2 Chronic toxicity:

EC carc. cat. 2
EC muta. cat. . 3
EC repr. cat. : not listed
Carcinogenicity (TLV) : A3
Carcinogenicity (MAC) : K
Carcinogenicity (VME) : not listed
Carcinogenicity (GWBB) : not listed
Carcinogenicity (MAK) 2
Mutagenicity (MAK) : not listed
Teratogenicity (MAK) S
IARC classification : 3
11.3 Routes of exposure: ingestion, inhalation, eyes and skin

Caution! Substance is absorbed through the skin
11.4 Acute effects/symptoms:

AFTER SKIN CONTACT
- Slight irritation

11.5 Chronic effects:

- Probably human carcinogenic
- No certainty about human mutagenic properties

ON CONTINUOUS/REPEATED EXPOSURE/CONTACT:
- No specific information available

SIMILAR PRODUCTS CAUSE FOLLOWING SYMPTOMS:
- Feeling of weakness
- Photoallergy
- Cracking of the skin
- Skin rash/inflammation
- Skin cancer
- Lung tissue affection/degeneration
- Enlargement/affection of the liver
- Affection of the renal tissue

12. Ecological information

12.1 Ecotoxicity:

- LC50 (24 h) : 0.0007 mg/l (DAPHNIA MAGNA)
- LC50 (24 h) : >6.7 mg/l (RANA SP.)

12.2 Mobility:
- Volatile organic compounds (VOC): N.D.%
- Forming sediments in water
- Adsorbs into the soil
- Insoluble in water

For other physicochemical properties see heading 9.

12.3 Persistence and degradability:

- biodegradation BODj; : N.D. % ThOD
- water : - Not readily biodegradable in water
- soil T e > 77 days

12.4 Bioaccumulative potential:
- log P, : 5.61/5.73
- BCF : 4440 (LAMELLIBRANCHIATA)
- Highly biocaccumulative
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CHRYSENE

12.5 Other adverse effects:

- WGK : 3 (Classification based on the R-phrases in compliance with
Verwaltungsvorschrift wassergefdhrdender Stoffe (VwVwS)
of 17 May 1999)

- Effect on the ozone layer : Not dangerous for the ozone layer
(Council Regulation (EC) 3093/94)

- Greenhouse effect : no data available

- Effect on waste water purification : no data available

13. Disposal considerations

13.1 Provisions relating to waste:

- Waste material code (91/689/EEC, Council Decision

- 2001/118/EC, O.J. L47 of 16/2/2001): 16 05 06
(laboratory chemicals, consisting of or containing
dangerous substances, including mixtures of laboratory)

- Waste material code (Flanders): 001, 045, 691

- Waste code (Germany): 59302

- Hazardous waste (91/689/EEC)

13.2 Disposal methods:
- Dissolve or mix with a combustible solvent
- Remove to an authorized incinerator equipped with an
afterburner and a flue gas scrubber
- Do not discharge into surface water (2000/60/EEC, Council

13.3 Packaging/Container:
- Waste material code packaging (91
- 2001/118/EC, O0.J. L47 of 16/2/200
(packaging containing residues of
dangerous substances)

689/EEC, Council Decision
)y: 15 01
or contaminated by

/
1
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CHRYSENE

14. Transport information

©
o

3077

14.1 Classification of the substance in compliance with UN Recommendations

UN number : 3077

CLASS : 9

SUB RISKS I

PACKING : I1T

PROPER SHIPPING NAME : UN 3077, Environmentally
hazardous substance, solid,
n.o.s. (chrysene)

14.2 ADR (transport by road)

CLASS : 9
PACKING : IIT
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES 9
14.3 RID (transport by rail)
CLASS 9
PACKING : III
DANGER LABEL TANKS : 9
DANGER LABEL PACKAGES 9
14.4 ADNR (transport by inland waterways)
CLASS : 9
PACKING : ITI
DANGER LABEL TANKS 9
DANGER LABEL PACKAGES 9
14.5 IMDG (maritime transport)
CLASS : 9
SUB RISKS S
PACKING : ITI
MFAG HE
EMS HE
MARINE POLLUTANT : P
14.6 ICAO (air transport)
CLASS : 9
SUB RISKS S

PACKING : III
PACKING INSTRUCTIONS PASSENGER AIRCRAFT :
PACKING INSTRUCTIONS CARGO AIRCRAFT

14.7 Special precautions in connection with :  none
transport

14.8 Limited quantities (LQ)

When substances and their packaging meet the conditions established by
ADR/RID/ADNR in chapter 3.4, only the following prescriptions shall be
complied with:

each package shall display a diamond-shaped figure with the following
inscription:

- ‘UN 3077'

or, in the case of different goods with different identification numbers
within a single package:

- the letters 'LQ'
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15. Regulatory information

Enumerated in substance list Annex I of directive 67/548/EEC et sequens

Toxic Dangerous for the
environment
R45 : May cause cancer
R50/53 : Very toxic to aquatic organisms, may cause long-term adverse

effects in the aquatic environment

S53 : Avoid exposure - obtain special instructions before use

S45 : In case of accident or if you feel unwell, seek medical advice
(show the label where possible)

S60 : This material and/or its container must be disposed of as
hazardous waste

S6l : Avoid release to the environment. Refer to special

instructions/safety data sheets.

16. Other information

The information provided on this MSDS is correct to the best of our knowledge, information

and belief at the date of 1its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release
and is not to be considered as a warranty or quality specification. The information relates
onlg to the specific material designated and may not be wvalid for such material used in
combination with any other material or in any process, unless specified in the text.

N.A. = NOT APPLICABLE

N.D. = NOT DETERMINED

* = INTERNAL CLASSIFICATION

Full text of any R-phrases referred to under heading 2:
R45 : May cause cancer

R50/53 : Very toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment

Exposure limits:

TLV : Threshold Limit Value - ACGIH USA 2000

OES : Occupational Exposure Standards - United Kingdom 1999
MEL : Maximum Exposure Limits - United Kingdom 1999

MAK : Maximale Arbeitsplatzkonzentrationen - Germany 2001

TRK : Technische Richtkonzentrationen - Germany 2001

MAC : Maximale aanvaarde concentratie - The Netherlands 2002
VME : Valeurs limites de Moyenne d’Exposition - France 1999
VLE : Valeurs limites d’Exposition a court terme - France 1999
GWBB : Grenswaarde beroepsmatige blootstelling - Belgium 1998
GWK : Grenswaarde kortstondige blootstelling - Belgium 1998

EC : Indicative occupational exposure limit values - directive 2000/39/EC

Chronic toxicity:
K : List of the carcinogenic substances and processes - The Netherlands 2002
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&, BOC GASES

MATERIAL SAFETY DATA SHEET

PRODUCT NAME: AIR, COMPRESSED

1. Chemical Product and Company Identification

BOC Gases, BOC Gases

Division of Division of

The BOC Group, Inc. BOC Canada Limited

575 Mountain Avenue 5975 Falbourne Street, Unit 2

Murray Hill, NJ 07974 Mississauga, Ontario LSR 3Wé6

TELEPHONE NUMBER: (908) 464-8100 TELEPHONE NUMBER: (905) 501-1700

24-HOUR EMERGENCY TELEPHONE NUMBER: 24-HOUR EMERGENCY TELEPHONE NUMBER:
CHEMTREC (800) 424-9300 (905) 501-0802

EMERGENCY RESPONSE PLAN NO: 20101

PRODUCT NAME: AIR, COMPRESSED or COMPRESSED OXYGEN AND NITROGEN MIXTURE
CHEMICAL NAME: Oxygen and Nitrogen Mixture

COMMON NAMES/SYNONYMS: Compressed Oxygen and Nitrogen Mixture

TDG (Canada) CLASSIFICATION: 2.2 (5.1)

WHMIS CLASSIFICATION: A, C

PREPARED BY: Loss Control (908)464-8100/(905)501-1700

PREPARATION DATE: 6/1/95
REVIEW DATES: 6/7/96

2. Composition, Information on Ingredients

INGREDIENT % VOLUME PEL-OSHA' TLV-ACGIH? LDso or LCso
Route/Species
Nitrogen 2.0t098.0 Simple Asphyxiant Simple Asphyxiant Not Available
FORMULA: Nz

CAS: 7727-37-9
RTECS #: QWwW9700000

Oxygen 2.0t098.0 Not Available Not Available Not Available
FORMULA: Oy
CAS: 7782-44-7
RTECS #: RS2060000

! As stated in 29 CFR 1910, Subpart Z (revised July 1, 1993)
2 As stated in the ACGIH 1994-95 Threshold Limit Values for Chemical Substances and Physical Agents

3. Hazards Identification

EMERGENCY OVERVIEW
Mixtures with less than 19.5% oxygen act as an asphyxiant. Effects may include headaches,
dizziness and loss of consciousness. High oxygen concentrations may promote combustion of
flammable materials.

ROUTE OF ENTRY:
Skin Contact Skin Absorption Eye Contact Inhalation Ingestion
No No No Yes No
MSDS: G-113
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PRODUCT NAME: AIR, COMPRESSED

HEALTH EFFECTS:
Exposure Limits Irritant Sensitization
No No No
Teratogen Reproductive Hazard Mutagen
No No Yes

Synergistic Effects
None Reported

Carcinogenicity: -- NTP: No IARC: No OSHA: No

EYE EFFECTS:
None known.

SKIN EFFECTS:
None known.

INGESTION EFFECTS:
None known.

INHALATION EFFECTS:
Air is nontoxic and necessary to support life. Mixtures with less than 19.5% oxygen act as an asphyxiant.

Effects may include headaches, dizziness and loss of consciousness.

Not to be used as breathing air!

NFPA HAZARD CODES HMIS HAZARD CODES RATINGS SYSTEM
Health: 0 Health: 0 0 =No Hazard
Flammability: 0 Flammability: 0 1 = Slight Hazard
Reactivity: 0 Reactivity: 0 2 = Moderate Hazard

3 = Serious Hazard
4 = Severe Hazard

4. First Aid Measures

EYES:
None required.

SKIN:
None required.

INGESTION:
None required.

MSDS: G-113
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PRODUCT NAME: AIR, COMPRESSED

INHALATION:
Not to be used as breathing air!

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE. RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Victims should be assisted toa an uncontaminated area and inhale fresh air. Quick removal from the

contaminated is most important. Unconscious persons should be moved to an uncontaminated area. If they are
not breathing, administer artificial resusitation. Further treatment should be symptomatic and supportive.

5. Fire Fighting Measures

Conditions of Flammability: Oxidizer

Flash point: Method: Autoignition
None Not Applicable Temperature: None
LEL(%): None | UEL(%): None

Hazardous combustion products: None

Sensitivity to mechanical shock: None

Sensitivity to static discharge: None

FIRE AND EXPLOSION HAZARDS:
High oxygen concentrations vigorously accelerate combustion.

EXTINGUISHING MEDIA:
Water spray to keep cylinders cool.

FIRE FIGHTING INSTRUCTIONS:
If possible, stop the flow of gas which is supporting the fire.

6. Accidental Release Measures

Evacuate all personnel from affected area. Use appropriate protective equipment. If leak is in user’s equipment,
be certain to purge piping with inert gas prior to attempting repairs. If leak is in container or container valve,
contact the appropriate emergency telephone number listed in Section 1 or call your closest BOC location.

7. Handling and Storage

Electrical classification:
Nonhazardous.

Dry air is noncorrosive and may be used with all materials of construction. Moisture causes metal oxides which
are formed with air to be hydrated so that they include volume and lose their protective role (rust formation).
Concentrations of SO,, Cl,, salt, etc. in the moisture enhances the rusting of metals in air.

Oxygen should not be used as a substitute for compressed air in pneumatic equipment since this type of tool
generally contains flammable lubricants.

Valve protection caps must remain in place unless container is secured with valve outlet piped to use point. Do
not drag, slide or roll cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3000 psig) piping or systems. Do not heat cylinder by

MSDS: G-113
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PRODUCT NAME: AIR, COMPRESSED

any means to increase the discharge rate of product from the cylinder. Use a check valve or trap in the discharge
line to prevent hazardous back flow into the system.

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away from heavily trafficked
areas and emergency exits. Do not allow the temperature where cylinders are stored to exceed 130°F (54°C).
Cylinders should be stored upright and firmly secured to prevent falling or being knocked over. Full and empty
cylinders should be segregated. Use a "first in-first out" inventory system to prevent full cylinders being stored
for excessive periods of time. Post "NO SMOKING OR OPEN FLAMES" signs in the storage area or use area.
There should be no sources of ignition in the storage or use area.

For additional storage recommendations, consult Compressed Gas Association Pamphlets P-1, G-7, and G-7.1.

Never carry a compressed gas cylinder or a container of a gas in cryogenic liquid form in an enclosed space such
as a car trunk, van or station wagon. A leak can result in a fire, explosion, asphyxiation or a toxic exposure.

8. Exposure Controls, Personal Protection

EXPOSURE LIMITS':

INGREDIENT % VOLUME PEL-OSHA? TLV-ACGIH’ LDsp or LCsg
Route/Species

Nitrogen 2.0t098.0 Simple Asphyxiant Simple Asphyxiant Not Available
FORMULA: N3

CAS: 7727-37-9
RTECS #: QW9700000

Oxygen 2.0t098.0 Not Available Not Available Not Available
FORMULA: O, ]
CAS: 7782-44-7

RTECS #: RS2060000

! Refer to individual state of provincial regulations, as applicable, for limits which may be more stringent than
those listed here.

2 As stated in 29 CFR 1910, Subpart Z (revised July 1, 1993)

3 As stated in the ACGIH 1994-1995 Threshold Limit Values for Chemical Substances and Physical Agents.

EYE/FACE PROTECTION:
Safety goggles or glasses.

SKIN PROTECTION:
Protective gloves made of any suitable material.

OTHER/GENERAL PROTECTION:
Safety shoes, safety shower.

MSDS: G-113
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|PRODUCT NAME: AIR, COMPRESSED

9. Physical and Chemical Properties

PARAMETER VALUE UNITS
Physical state (gas, liquid, solid) : Gas
Vapor pressure : Above critical temp. psia
Vapor density at STP (Air = 1) : 1.0
Evaporation point : Not Available
Boiling point 0 -317.8 °F
. -194 °C
Freezing point : Not Available
: Not Available
pH : Not Available
Specific gravity : Not Available
Oil/water partition coefficient : Not Available
Solubility (H20) : Slightly soluble
Odor threshold : Not Applicable
Odor and appearance : Odorless; Colorless Gas

10. Stability and Reactivity

STABILITY:
Stable

INCOMPATIBLE MATERIALS:
All flammable materials.

HAZARDOUS DECOMPOSITION PRODUCTS:
None

HAZARDOUS POLYMERIZATION:
Will not occur.

11. Toxicological Information

REPRODUCTIVE:
Oxygen deficiency during pregnancy has produced developmental abnormalities in humans and experimental
animals.

MUTAGENIC:
Oxygen concentrations between 20 to 95% have produced genetic changes in mammalian cell assay test systems.

OTHER:
High pressure effects (greater than two atmospheres of oxygen) are on the central nervous system. Improper

decompression results in the accumulation of nitrogen in the blood.

NOTE: Compressed air is not intended for breathing use, since its oxygen contents may be below that which
supports life.

12. Ecological Information

MSDS: G-113
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PRODUCT NAME: AIR, COMPRESSED

No data given.

13. Disposal Considerations

Do not attempt to dispose of residual waste or unused quantities. Return in the shipping container PROPERLY
LABELED, WITH ANY VALVE OUTLET PLUGS OR CAPS SECURED AND VALVE PROTECTION CAP
IN PLACE to BOC Gases or authorized distributor for proper disposal.

14. Transport Information *

Parameter United States DOT Canada TDG
PROPER Air, Compressed Air, Compressed
SHIPPING Compressed gases, n.o.s. (Oxygen, Nitrogen)/ Compressed gases, n.o.s. (Oxygen, Nitrogen)/
NAME: Compressed gases, oxidizing, n.o.s. (Oxygen, Nitrogen) [ Compressed gases, oxidizing, n.o.s. (Oxygen, Nitrogen)
HAZARD 2.2 2.2(5.1)
CLASS:
DOTID UN 1002 UN 1002
NUMBER: UN 1956 UN 1956
UN 3156 UN 3156
SHIPPING NONFLAMMABLE GAS NONFLAMMABLE GAS
LABEL: NONFLAMMABLE GAS NONFLAMMABLE GAS
NONFLAMMABLE GAS, OXIDIZER NONFLAMMABLE GAS, OXIDIZER

* Transport information is dependent on oxygen concentration. At concentrations greater than 22.5% oxygen,
this product is classified as Compressed gases, oxidizing, n.o.s. At oxygen concentrations less than or equal to

22.5%, this product is classified as compressed gases, n.0.s.

15. Regulatory Information

SARA TITLE IIT NOTIFICATIONS AND INFORMATION

SARA TITLE III - HAZARD CLASSES:
Sudden Release of Pressure Hazard

16. Other Information

Compressed gas cylinders shall not be refilled without the express written permission of the owner. Shipment of
a compressed gas cylinder which has not been filled by the owner or with his/her (written) consent is a

violation of transportation regulations.

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES:

Although reasonable care has been taken in the preparation of this document, we extend no warranties and make
no representations as to the accuracy or completeness of the information contained herein, and assume no
responsibility regarding the suitability of this information for the user’s intended purposes or for the
consequences of its use. Each individual should make a determination as to the suitability of the information for

their particular purpose(s).

MSDS: G-113
Revised: 6/7/96
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Safety data for dibenz(a,h)anthracene

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it is intended to be an overview of
hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS forms can be downloaded from
the web sites of many chemical suppliers.

General

Synonyms: 1,2:5,6-benzanthracene, 1,2:5,6-dibenzanthracene, dibenzo(a,h)
anthracene, DBA, 1,2,5,6-DBA

Use: a common pollutant in smoke and used oils
Molecular formula: CooH 4

CAS No: 53-70-3

EINECS No: 200-181-8
Annex | Index. No: 601-041-00-2

Physical data

Appearance: white to light yellow crystalline solid
Melting point: 266 - 267 C

Boiling point: 524 C

Vapour density:

Vapour pressure:

Density (g cm'3): 1.28
Flash point:

Explosion limits:
Autoignition temperature:
Water solubility:

Stability

Stable. Combustible. Incompatible with strong oxidizing agents.

http://msds.chem.ox.ac.uk/DI/dibenz(a,h)anthracene.html 8/31/2010
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Toxicology

Harmful if swallowed or inhaled. Experimental carcinogen, tumorigen and
neoplastigen. IARC probable human carcinogen.

Toxicity data
(The meaning of any toxicological abbreviations which appear in this section is
given here.)

IVN-MUS LDLO 10 mg kg
Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R45 R50 R583.

Environmental information

Harmful in the environment - may cause long-term damage.

Transport information

(The meaning of any UN hazard codes which appear in this section is given

here.)

Non-hazardous for air, sea and road freight.

Personal protection
Safety glasses, gloves, good ventilation. Handle as a possible carcinogen.

Safety phrases
(The meaning of any safety phrases which appear in this section is given

here.)
S45 S53 S60 S61.

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]

This information was last updated on October 8, 2006. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this information, and
cannot guarantee that it is up-to-date. Note also that the information on the PTCL Safety web site, where this
page was hosted, has been copied onto many other sites, often without permission. If you have any doubts about
the veracity of the information that you are viewing, or have any queries, please check the URL that your web
browser displays for this page. If the URL begins "http://msds.chem.ox.ac.uk/" the page is maintained by the
Safety Officer in Physical Chemistry at Oxford University. If not, this page is a copy made by some other person
and we have no responsibility for it.

http://msds.chem.ox.ac.uk/DI/dibenz(a,h)anthracene.html 8/31/2010



MSDS SUMMARY SHEET

Manufacturer:

Name: PHILLIPS PETROLEUM COMPANY

Address 1:

Address 2:

Address 3:

CSZ: BARTLESVILLE State: OK Zipcode: 74004
Emergency phone: (800) 424-9300

Business phone: 800-762-0942

Product:

Ferndale MSDS#: 1354 Version#:6
Manufacturer MSDS#: 0041
Current? : 2002
Name:
NO. 2 DIESEL FUEL
Synonyms:
CARB Diesel TF3
CARB Diesel
CARB Diesel 10%
Diesel Fuel Oil
EPA Low Sulfur Diesel Fuel
EPA Low Sulfur Diesel Fuel — Dyed
EPA Off Road High Sulfur Diesel — Dyed
Fuel Oil No. 2 — CAS # 68476-30-2
No. 2 Diesel Fuel Oil
No. 2 Fuel Oil — Non Hiway — Dyed
No. 2 High Sulfur Diesel — Dyed
No. 2 Low Sulfur Diesel - Dyed
No. 2 Low Sulfur Diesel - Undyed
Crude column 3™ IR
Crude column 3™ side cut
Atmospheric tower 3" side cut
Ultra Low Sulfur Diesel No. 2
Finished Diesel
DHT Reactor Feed
Straight Run Diesel
Diesel
Middle Distillate
Product/Catalog Numbers:
MSDS Date: 01/01/2002 (received: 01/14/2002)

NFPA codes:
Health: 0 Flammability: 2 Reactivity: 0
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MATERIAL SAFETY DATA SHEET
No. 2 Diesel Fuel

1. PRODUCT AND COMPANY IDENTIFICATION

Product Name: No. 2 Diesel Fuel
Product Code: Multiple

SAP Code:

Synonyms: 1354

CARB Diesel TF3

CARB Diesel

CARB Diesel 10%

Diesel Fuel Oil

EPA Low Sulfur Diesel Fuel

EPA Low Sulfur Diesel Fuel — Dyed
EPA Off Road High Sulfur Diesel — Dyed
Fuel Oil No. 2 — CAS # 68476-30-2

No. 2 Diesel Fuel Oil

No. 2 Fuel Oil — Non Hiway — Dyed
No. 2 High Sulfur Diesel — Dyed

No. 2 Low Sulfur Diesel - Dyed

No. 2 Low Sulfur Diesel — Undyed

No. 2 Ultra Low Sulfur Diesel — Dyed
No. 2 Ultra Low Sulfur Diesel - Undyed

Intended Use: Fuel
Chemical Family:
Responsible Party: Phillip’s Petroleum Company

Bartlesville, Oklahoma 74004
For Additional MSDSs: 800-762-0942
Technical Information:

The intended use of this product is indicated above. If any additional use is known, please contact us at the
Technical Information number listed.

EMERGENCY OVERVIEW

24 Hour Emergency Telephone Numbers:

Spill, Leak, Fire or Accident California Poison Control System: 800-356-3120
Call CHEMTREC

North America: (800) 424-9300

Others: (703) 527-3887 (collect)

Health Hazards/Precautionary Measures: Causes severe skin irritation. Aspiration hazard if swallowed. Can enter
lungs and cause damage. Use with adequate ventilation. Avoid contact with eyes, skin and clothing. Do not
taste or swallow. Wash thoroughly after handling.

Physical Hazards/Precautionary Measures: Flammable liquid and vapor. Keep away from heat, sparks, flames,
static electricity or other sources of ignition.

Appearance: Straw-colored to dyed red
Physical Form: Liquid
Odor: Characteristic petroleum
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HFPA Hazard Class: HMIS Hazard Class
Health: 0 (Least) Not Evaluated
Flammability: 2 (Moderate)

Reactivity: 0 (Least)

2. COMPOSITION/INFORMATION ON INGREDIENTS

HAZARDOUS COMPONENTS % VOLUME EXPOSURE GUIDELINE
Limits Agency Type

Diesel Fuel No. 2 100 100* mg/m3 ACGIH TWA-SKIN

CAS# 68476-34-6

Naphthalene <1 10ppm ACGIH TWA

CAS#91-20-3 15ppm ACGIH STEL

10ppm OSHA TWA

250ppm NIOSH IDLH

All components are listed on the TSCA inventory
Tosco Low Sulfur No. 2 Diesel meets the specifications of 40 CFR 60.41 for low sulfur diesel fuel.

Note: State, local or other agencies or advisory groups may have established more stringent limits.
Consult an industrial hygienist or similar professional, or your local agencies, for further information.

*Proposed ACGIH (1999)

3. HAZARDS IDENTIFICATION

Potential Health Effects:

Eye: Contact may cause mild eye irritation including stinging, watering, and redness.

Skin: Severe skin irritant. Contact may cause redness, itching, burning, and severe skin damage. Prolonged or
repeated contact can worsen irritation by causing drying and cracking of the skin, leading to dermatitis
(inflammation). Not actually toxic by skin absorption, but prolonged or repeated skin contact may be harmful (see
Section 11).

Inhalation (Breathing): No information available. Studies by other exposure routes suggest a low degree of
toxicity by inhalation.

Ingestion (Swallowing): Low degree of toxicity by ingestion. ASPIRATION HAZARD — This material can enter
lungs during swallowing or vomiting and cause lung inflammation and damage.

Signs and Symptoms: Effects of overexposure may include irritation of the nose and throat, irritation of the
digestive tract, nausea, diarrhea and transient excitation followed by signs of nervous system depression (e.g.,
headache, drowsiness, dizziness, loss of coordination, disorientation and fatigue).

Cancer: Possible skin cancer hazard (see Sections 11 and 14).

Target Organs: There is limited evidence from animal studies that overexposure may cause injury to the kidney
(see Section 11).

Developmental: Inadequate data available for this material.

Pre-Existing Medical Conditions: Conditions aggravated by exposure may include skin disorders and kidney
disorders.
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4. FIRST AID MEASURES

Eye: If irritation or redness develops, move victim away from exposure and into fresh air. Flush eyes with clean
water. If symptoms persist, seek medical attention.

Skin: Immediately remove contaminated shoes, clothing, and constrictive jewelry and flush affected area(s) with
large amounts of water. If skin surface is damaged, apply a clean dressing and seek immediate medical
attention. If skin surface is not damaged, cleanse affected area(s) thoroughly by washing with mild soap
and water. If irritation or redness develops, seek immediate medical attention.

Inhalation (Breathing): If respiratory symptoms develop, move victim away from source of exposure and into
fresh air. If symptoms persist, seek medical attention. If victim is not breathing, clear airway and
immediately begin artificial respiration. If breathing difficulties develop, oxygen should be administered by
qualified personnel. Seek immediate medical attention.

Ingestion (Swallowing): Aspiration hazard; Do not induce vomiting or give anything by mouth because this
material can enter the lungs and cause severe lung damage. If victim is drowsy or unconscious and
vomiting, place on the left side with the head down. If possible, do not leave victim unattended and
observe closely for adequacy of breathing. Seek medical attention.

5. FIRE FIGHTING MEASURES

Flammable Properties: Flash Point: >125°F/>52°
OSHA Flammability Class: Combustible liquid
LEL %: 0.3 / UEL %; 10.0
Autoignition Temperature: 500°F/260°C

Unusual Fire & Explosion Hazards: This material is flammable and can be ignited by heat, sparks, flames, or
other sources of ignition (e.g., static electricity, pilot lights, or mechanical/electrical equipment, and electronic
devices such as cell phones, computers, calculators, and pagers which have not been certified as intrinsically
safe). Vapors may travel considerable distances to a source of ignition where they can ignite, flash back, or
explode. May create vapor/air explosion hazard indoors, in confined spaces, outdoors, or in sewers. Vapors are
heavier than air and can accumulate in low areas. If container is not properly cooled, it can rupture in the heat of
a fire.

Extinguishing Media: Dry chemical, carbon dioxide, or foam is recommended. Water spray is recommended to
cool or protect exposed materials or structures. Carbon dioxide can displace oxygen. Use caution when applying
carbon dioxide in confined spaces. Water may be ineffective for extinguishment, unless used under favorable
conditions by experienced fire fighters.

Fire Fighting Instructions: For fires beyond the incipient stage, emergency responders in the immediate hazard
area should wear bunker gear. When the potential chemical hazard is unknown, in enclosed or confined spaces,
or when explicitly required by DOT, a self contained breathing apparatus should be worn. In addition, wear
other appropriate protective equipment as conditions warrant (see Section 8).

Isolate immediate hazard area, keep unauthorized personnel out. Stop spill/release if it can be done with
minimal risk. Move undamaged containers from immediate hazard area if it can be done with minimal risk.

Water spray may be useful in minimizing or dispersing vapors and to protect personnel. Cool equipment
exposed to fire with water, if it can be done with minimal risk. Avoid spreading burning liquid with water used
for cooling purposes.
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6. ACCIDENTAL RELEASE MEASURES

Flammable. Keep all sources of ignition and hot metal surfaces away from spill/release. The use of explosion-proof
equipment is recommended.

Stay upwind and away from spill/release. Notify persons down wind of the spill/release, isolate immediate hazard
area and keep unauthorized personnel out. Stop spill/release if it can be done with minimal risk. Wear
appropriate protective equipment including respiratory protection as conditions warrant (see Section 8).

Prevent spilled material from entering sewers, storm drains, other unauthorized drainage systems, and natural
waterways. Dike far ahead of spill for later recovery or disposal. Use foam on spills to minimize vapors (see
Section 5). Spilled material may be absorbed into an appropriate material.

Notify fire authorities and appropriate federal, state, and local agencies. Immediate cleanup of any spill is
recommended. If spill of any amount is made into or upon navigable waters, the contiguous zone, or adjoining
shorelines, notify the National Response Center (phone number 800-424-8802).

7. HANDLING AND STORAGE

Handling: Open container slowly to relieve any pressure. Bond and ground all equipment when transferring from
one vessel to another. Can accumulate static charge by flow or agitation. Can be ignited by static discharged. The
use of explosion-proof equipment is recommended and may be required (see appropriate fire codes). Refer to
NFPA-704 and/or API RP 2003 for specific bonding/grounding requirements.

Do not enter confined spaces such as tanks or pits without following proper entry procedures such ASTM
D-4276 and 29CFR 1910.146. The use of appropriate respiratory protection is advised when concentrations exceed
any established exposure limits (see Sections 2 and 8).

Do not wear contaminated clothing or shoes. Keep contaminated clothing away from sources of ignition such as
sparks or open flames. Use good personal hygiene practices.

High pressure injection of hydrocarbon fuels, hydraulic oils or greases under the skin may have serious
consequences even though no symptoms or injury may be apparent. This can happen accidentally when using high
pressure equipment such as high pressure grease guns, fuel injection apparatus or from pinhole leaks in tubing or
high pressure hydraulic oil equipment.

“Empty” containers retain residue and may be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or
expose such containers to heat, flame, sparks, or other sources of ignition. They may explode and cause injury or
death. “Empty” drums should be completely drained, properly bunged, and promptly shipped to the supplier or a
drum reconditioner. All containers should be disposed of in an environmentally safe manner and in accordance with
governmental regulations.

Before working on or in tanks which contain or have contained this material, refer to OSHA regulations, ANSIZ49.1
and other references pertaining to cleaning, repairing, welding, or other contemplated operations.

Storage: Keep container(s) tightly closed. Use and store this material in cool, dry, well-ventilated areas away from
heat, direct sunlight, hot metal surfaces, and all sources of ignition. Post area “No Smoking or Open Flame.” Store
only in approved containers. Keep away from incompatible material (see Section 10). Protect container(s) against
physical damage. Outdoor or detached storage is preferred. Indoor storage should meet OSHA standards and
appropriate fire codes.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering controls: If current ventilation practices are not adequate to maintain airborne concentration below
the established exposure limits (see Section 2), additional ventilation or exhaust systems may be required. Where
explosive mixtures may be present, electrical systems safe for such locations must be used (see appropriate electrical
codes).
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Personal Protective Equipment (PPE):

Skin:

Respiratory: A NIOSH certified air purifying respirator with an organic vapor cartridge maybe used under
conditions where airborne concentrations are expected to exceed exposure limits (see Section 2).

Protection provided by air purifying respirators is limited (see manufacturer’s respirator selection guide).
Use a positive pressure air supplied respirator if there is a potential for an uncontrolled release, exposure
levels are not known, or any other circumstances where air purifying respirators may not provide adequate
protection.

A respiratory protection program that meets OSHA’s 29 CFR 1910.134 and ANSI Z88.2 requirements
must be followed whenever workplace conditions warrants a respirator’s use.

The use of gloves impervious to the specific material handled is advised to prevent skin contact, possible
irritation and skin damage (see glove manufacturer literature for information on permeability). Depending
on conditions of use, apron and/or arm covers may be necessary.

Eyes/Face: Approved eye protection to safeguard against potential eye contact, irritation, or injury is

recommended. Depending on conditions of use, a face shield may be necessary.

Other Protective Equipment: Eye wash and quick-drench shower facilities should be available in the work area.

Thoroughly clean shoes and wash contaminated clothing before reuse. It is recommended that impervious
clothing be worn when skin contact is possible.

9. PHYSICAL AND CHEMICAL PROPERTIES

Note: Unless otherwise stated, values are determined at 20°C (68°F) and 760 mm Hg (1atm).

Appearance: Straw-colored to dyed red
Physical State: Liquid

Odor: Characteristic petroleum

pH: unavailable

Vapor Pressure (mm Hg): 0.40

Vapor Densisty (air=1):>3

Boiling Point/Range: 320-700°F /160-371°C
Freezing/Melting Point: No Data

Solubility in Water: Negligible

Specific Gravity: 0.81-0.88 @ 60°F

Percent Volatile: Negligible

Evaporation Rate (nBuAc=1): <1

Viscosity: 32.6-40.0 SUS @ 100°F

Bulk Density: 7.08 1bs/gal

Flash Point: >125°F / >52°C
Flammable/Expolsive Limits (%): LEL: 0.3 /UEL: 10.0

10. STABILITY AND REACTIVITY

Stability: Stable under normal ambient and anticipated storage and handling conditions of temperature and pressure.
Flammable liquid and vapor. Vapor can cause flash fire.

Conditions To Avoid: Avoid all possible sources of ignition (see Sections 5 and 7).

Materials to Avoid (Incompatible Materials): Avoid contact with strong oxidants such as liquid chlorine,
concentrated oxygen, sodium hypochlorite, calcium hypochlorite, etc.
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Hazardous Decomposition Products: The use of hydrocarbon fuels in an area without adequate ventilation may
result in hazardous levels of combustion products (e.g., oxides of carbon, sulfur and nitrogen, benzene and other
hydrocarbons) and/or dangerously low oxygen levels. ACGIH has included a TLV of 0.05 mg/m3 TWA for
diesel exhaust particulate on its 1999 Notice of Intended Changes. See Section 11 for additional information on
hazards of engine exhaust.

Hazardous Polymerization: Will not occur.

11. TOXICOLOGICAL INFORMATION

Diesel Fuel No. 2 (CAS# 68476-34-6)

Carcinogenicity: Chronic dermal application of certain middle distillate streams contained in diesel fuel No. 2
resulted in an increased incidence of skin tumors in mice. This material has not been identified as carcinogen by
NTP, IARC, or OSHA. Diesel exhaust is a probable cancer hazard based on tests with laboratory animals.

Target Organ(s): Limited evidence of renal impairment has been noted from a few case reports involving
excessive exposure to diesel fuel No. 2.

Naphthalene (CAS# 91-20-3)

Carcinogenicity: Naphthalene has been evaluated in two year inhalation studies in both rats and mice. The National
Toxicology Program (NTP) concluded that there is clear evidence of carcinogenicity in male and female rats based
on increased incidences of respiratory epithelial adenomas and olfactory epithelial neuroblastomas of the nose. NTP
found some evidence of carcinogenicity in female mice (alveolar adenomas) and no evidence of carcinogenicity in
male mice. Naphthalene has not been identified as a carcinogen by IARC or OSHA.

12. ECOLOGICAL INFORMATION

Not evaluated at this time

13. DISPOSAL CONSIDERATIONS

This material, if discarded as produced, would be a RCRA “characteristic” hazardous waste due to the
characteristic(s) of ignitability (D001) and benzene (DO018). If the material is spilled to soil or water, characteristic
testing of the contaminated materials is recommended. Further, this material, once it becomes a waste, is subject to
the land disposal restrictions in 40 CFR 268.40 and may require treatment prior to disposal to meet specific
standards. Consult state and local regulations to determine whether they are more stringent then the federal
requirements.

Container contents should be completely used and containers should be emptied prior to discard. Container ?insate?
could be considered a RCRA hazardous waste and must be disposed of with care and in compliance with federal,
state and local regulations. Large empty containers, such as drums, should be returned to the distributor or to a drum
reconditioner. To assure proper disposal of smaller containers, consult with state and local regulations and disposal
authorities.

14. TRANSPORT INFORMATION

DOT Shipping Description: Diesel Fuel, NA1983
Non-Bulk Package Marking: Diesel Fuel, 3, NA 1993, III
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15. REGULATORY INFORMATION

EPA SARA 311/312 (Title 111 Hazard Categories):

Acute Health: Yes
Chronic Health: Yes
Fire Hazard: Yes
Pressure Hazard: No
Reactive Hazard: No

SARA 313 and 40 CFR 372:
This material contains the following chemicals subject to the reporting requirements of SARA 313 and 40 CFR 372:

Component CAS Number Weight %
-- None known --

California Proposition 65:

Warning: This material contains the following chemicals which are known to the state of California to cause
cancer, birth defects or other reproductive harm, and are subject to the requirements of California Proposition 65
(CA Health & Safety Code Section 25249.5):

Component Effect
Benzene Cancer, Developmental and Reproductive Toxicant
Toluene Developmental Toxicant

Diesel engine exhaust, while not a component of this material, is on the Proposition 65 list of chemicals known to
the State of California to cause cancer.

Carcinogen Identification:
This material has not been identified as a carcinogen by NTP, IARC, or OSHA. See Section 11 for carcinogenicity

information of individual components, if any. Diesel exhaust is a probable cancer hazard based on tests in laboratory
animals. It has been identified as carcinogen by IARC.

EPA (CERCLA Reportable Quantity: None

16. OTHER INFORMATION

Issue Date: 01/01/02

Previous Issue Date: 05/15/01
Product Code: Multiple

Revised Sections: None

Previous Product Code: Multiple
MSDS Number: 0041

Disclaimer of Expressed and Implied Warranties:

The information presented in this Material Data Safety Sheet is based on data believed to be accurate as of the date this Material Data
Sheet was prepared. HOWEVER, NO WARRANTY OF MERCHANTABILITY, FITNESS FOR ANY PARTICULAR PURPOSE, OR
ANY OTHER WARRANTY IS EXPRESSED OR IS TO BE IMPLIED REGARDING THE ACCURACY OR COMPLETENESS OF
THE INFORMATION PROVIDED ABOVE, THE RESULTS TO BE OBTAINED FROM THE USE OF THIS INFORMATION OR
THE PRODUCT, THE SAFETY OF THE PRODUCT, OR THE HAZARDS RELATED TO ITS USE. No responsibility is assumed for
any damage or injury resulting from abnormal use or from any failure to adhere to recommended practices. The information provided
above, and the product, are furnished on the condition that the person receiving them shall make their own determination as to the
suitability of the product for their particular purpose and on the condition that they assume the risk of their use. In addition, no
authorization is given nor implied to practice any patented invention without a license.
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Tosco Refining Company

Ferndale Refinery

UltraLow Sulfur Diesel Product Specification

Ferndale Product Code:34380xx (5) Product Code: ULSD2

(COMETS)
Specification Unit Limit Test Procedure | Typical
Appearance
Water & Sediment Vol % 0.05 Max D 2709
Color Number 3.0 Max D 1500
Haze Rating Rating 2 Max D 4176
Composition
Carbon Residue (Ramsbottom) Wt % 0.35 Max D 524,D 189
Volatility
90% Recovered Deg; F 540 Min D 86
Deg; F 640 Min D 86
Flash Point Deg; F 125 Min (1) D93 130 F
Gravity API 30 Min D 287, D4052
Fluidity
Pour Point Deg; F See Season Table (6) D97
Cloud Point Deg; F See Season Table (6) D 2500 10 F
Viscosity @ 104F cSt 1.9 Min D 445
cSt 4.1 Max D 445
Lubricity, SLBOCLE grams 3100 Min D 6078 3300gm
Lubricity, HFRR mm 45 D 6079
Combustion
Cetane Index or Cetane Number Number 40.0 Min D 976, D613 47.0
3.4
Corrosion
Copper Strip, 3hr @ 50 deg C Number 3 Max (2) D 130
Aromatics (4) Vol % 35 Max D 1319 25%
Contaminants
Total Sulfur PPM 30 Max D 2622, D4294 15-20ppm
Water & Sediment Vol % 0.05 Max D 1796
Ash Wt % 0.01 Max D 482
Additives
Cetane Improver Lb/MBbl 675 Max
Dye Undyed

1.  Minimum release specification is 125 deg. F. The refinery should target 135 deg. F.

2.

kW

Test result reported as a number and letter (e.g. 1a). Any letter is allowable as long as the number meets the spec
shown.

Either specification must be met.

Either cetane index minimum or aromatics maximum must be met.

Winter cloud and pour specifications may be relaxed to the summer specifications by agreement with the customer.
Season Table

Month Product Code Pour Point Cloud Point
Jan, Feb, Nov, Dec Wi 0 max (5) 14 max (5)
Mar - Oct SuU 15 max 24 max



Ethylbenzene

Material Safety Data Sheet
Section 1. Product and Company Identification

Product Name Ethylbenzene Product EX0355
Code
Manufacturer EMD Chemicals Inc. Effective 3/3/2003
P.O. Box 70 Date
480 Democrat Road

Gibbstown, NJ 08027

Prior to January 1, 2003 EMD Chemicals Inc. was
EM Industries, Inc. or EM Science, Division of
EM Industries, Inc.

For More Information Call In Case of Emergency Call
856—423—6300 Technical Service 800—424-9300 CHEMTREC
Monday—Friday: 8:00 AM — 5:00 PM (USA)
613-996-6666 CANUTEC
(Canada)
24 Hours/Day: 7 Days/Week
Synonym PHENYLETHANE
Material Uses Analytical reagent.
Chemical Aromatic.
Family

Section 2. Composition and Information on Ingredients

Component CAS # % by
Weight
ETHYL BENZENE 100—-41-4 100

Section 3. Hazards Identification
Physical State and Liquid. (Colorless.)

Appearance
Emergency WARNING!
Overview FLAMMABLE LIQUID AND VAPOR.

VAPOR MAY CAUSE FLASH FIRE.
CAUSES RESPIRATORY TRACT, EYE AND SKIN IRRITATION.
CAUSES DAMAGE TO THE FOLLOWING ORGANS:
RESPIRATORY TRACT, SKIN, CENTRAL NERVOUS SYSTEM,
EYE, LENS OR CORNEA.
MAY BE HARMFUL IF INHALED OR SWALLOWED.
POSSIBLE CANCER HAZARD.
MAY CAUSE CANCER BASED ON ANIMAL DATA.
Routes of Entry  Absorbed through skin. Eye contact. Inhalation. Ingestion.
Potential Acute Health
Effects
Eyes Hazardous in case of eye contact (irritant). Inflammation of the eye is
characterized by redness, watering, and itching.
Skin Hazardous in case of skin contact (irritant). Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.
Inhalation May be hazardous in case of inhalation.
Ingestion May be hazardous in case of ingestion.
Potential Chronic Health Effects



Ethylbenzene

Carcinogenic Classified 2B (Possible for human.) by IARC.
Effects
Additional information See Toxicological Information (section 11)
Medical Conditions Repeated exposure to a highly toxic material may produce general
Aggravated by deterioration of health by an accumulation in one or many human organs.
Overexposure:

Section 4. First Aid Measures

Eye Contact Check for and remove any contact lenses. In case of contact, immediately
flush eyes with plenty of water for at least 15 minutes. Get medical
attention immediately.

Skin Contact In case of contact, immediately flush skin with plenty of water for at least
15 minutes while removing contaminated clothing and shoes. Cover the
irritated skin with an emollient. Wash clothing before reuse. Thoroughly
clean shoes before reuse. Get medical attention immediately.

Inhalation If inhaled, remove to fresh air. If not breathing, give artificial respiration.
If breathing is difficult, give oxygen. Get medical attention.
Ingestion Do NOT induce vomiting unless directed to do so by medical personnel.

Never give anything by mouth to an unconscious person. If large
quantities of this material are swallowed, call a physician immediately.
Loosen tight clothing such as a collar, tie, belt or waistband.

Section 5. Fire Fighting Measures
Flammability of the Product will burn.

Product

Auto—ignition 431.9 t0 459.9°C (809.4 to 859.8°F)

Temperature

Flash Points Closed cup: 12.9°C (55.2°F).

Flammable Limits Not available.

Products of These products are carbon oxides (CO, CO2).

Combustion

Fire Hazards in Highly flammable in presence of open flames, sparks and static
Presence of Various discharge, of heat.

Substances

Explosion Hazards Risks of explosion of the product in presence of static discharge:
in Presence of Highly flammable in presence of open flames, sparks and static discharge.

Various Substances Highly explosive in presence of open flames, sparks and static discharge.

Risks of explosion of the product in presence of mechanical impact:
No.
Fire Fighting Media Flammable liquid, insoluble in water.
and Instructions SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray or fog. Cool containing vessels with
water jet in order to prevent pressure build—up, autoignition or explosion.
Protective Clothing Be sure to use an approved/certified respirator or equivalent.
(Fire)
Special Remarks  Vapor may travel considerable distance to source of ignition and flash
on Fire Hazards  back.
Special Remarks on Not available.
Explosion Hazards
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Section 6. Accidental Release Measures

Small Spill and Absorb with an inert material and put the spilled material in an appropriate
Leak waste disposal.

Large Spill and Keep away from heat. Keep away from sources of ignition. Stop leak if
Leak without risk. Absorb with DRY earth, sand or other non—combustible

material. Do not get water inside container. Do not touch spilled material.
Prevent entry into sewers, basements or confined areas; dike if needed.
Call for assistance on disposal. Be careful that the product is not present at
a concentration level above TLV. Check TLV on the MSDS and with local

authorities.
Spill Kit The following EMD Chemicals Inc. SpillSolv ® absorbent is
Information recommended for this product: SX1330 Solvent Treatment Kit

Section 7. Handling and Storage

Handling Keep away from heat, sparks and flame. Keep container closed. Use only
with adequate ventilation. Do not ingest. Do not get in eyes, on skin, or on
clothing.

Storage Keep container in a cool, well-ventilated area.

Section 8. Exposure Controls/Personal Protection
Engineering Provide exhaust ventilation or other engineering controls to keep the
Controls airborne concentrations of vapors below their respective threshold limit
value. Ensure that eyewash stations and safety showers are proximal to
the work—station location.
Personal Protection
Eyes Splash goggles.
Body Lab coat.
Respiratory Vapor respirator. Be sure to use an approved/certified respirator or
equivalent. Wear appropriate respirator when ventilation is inadequate.
Hands Gloves.
Feet Not applicable.
Protective Clothing
(Pictograms)
Personal Protection Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A
in Case of a Large self-contained breathing apparatus should be used to avoid inhalation of

Spill the product. Suggested protective clothing might not be sufficient; consult
a specialist BEFORE handling this product.

Product Name Exposure Limits

ETHYL BENZENE AUVA (Austria, 1995). Skin

PEAK: 880 mg/m3 8 times per shift, Period: 5 minute(s).
PEAK: 200 ppm 8 times per shift, Period: 5 minute(s).
MAK: 440 mg/m3

MAK: 100 ppm

Belgium Minister of Labour (Belgium, 1998).

VCD: 551 mg/m3

VCD: 125 ppm

VL: 440 mg/m3

VL: 100 ppm

BAUA (Germany, 1997). Skin
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PEAK: 440 mg/m3

PEAK: 100 ppm

MAK: 440 mg/m3

MAK: 100 ppm

DK-Arbejdstylsinet (Denmark, 1996).
GV: 217 mg/m3

GV: 50 ppm

Tyterveyslaitos (Finland, 1998).

TWA: 220 mg/m3

TWA: 50 ppm

INRS (France, 1996).

VME: 435 mg/m3

VME: 100 ppm

National Authority for Occupational Safety/Health
(Ireland, 1999).

STEL: 545 mg/m3

STEL: 125 ppm

OEL: 435 mg/m3

OEL: 100 ppm

Arbeidsinspectie (Netherlands, 1999). Skin
TGG 8 uur: 215 mg/m3

TGG 8 uur: 50 ppm

N-—Arbeidstylsinet (Norway, 1996).
AN: 220 mg/m3

AN: 50 ppm

AFS (Sweden, 1996).

KTV: 450 mg/m3

KTV: 100 ppm

NGV: 200 mg/m3

NGV: 50 ppm

EH40—OES (United Kingdom (UK), 1997).
STEL: 552 mg/m3

STEL: 125 ppm

MEL: 441 mg/m3

MEL: 100 ppm

ACGIH (United States, 1994).

STEL: 543 mg/m3

STEL: 125 ppm

TWA: 434 mg/m3

TWA: 100 ppm

NIOSH REL (United States, 1994).
STEL: 545 mg/m3

STEL: 125 ppm

TWA: 435 mg/m3 Period: 10 hour(s).
TWA: 100 ppm Period: 10 hour(s).
OSHA Final Rule (United States, 1989).
STEL: 545 mg/m3

STEL: 125 ppm

TWA: 435 mg/m3

TWA: 100 ppm
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Section 9. Physical and Chemical Properties

Odor Aromatic.

Color Clear.

Physical State and Liquid. (Colorless.)
Appearance

Molecular Weight 106.18 g/mole
Molecular Formula C8—H10

pH Not applicable.
Boiling/Condensation 136.1°C (277°F)
Point

Melting/Freezing = —94.95°C (—138.9°F)
Point

Critical 344°C (651.2°F)
Temperature

Specific Gravity  0.867 (Water = 1)
Vapor Pressure Not available.

Vapor Density 3.7(Air=1)

Odor Threshold  Not available.

Evaporation Rate 0.84 compared to (n-BUTYL ACETATE=1)
LogKow Not available.

Solubility Insoluble in water.

Section 10. Stability and Reactivity

Stability and The product is stable.
Reactivity

Conditions of Not available.
Instability

Incompatibility with Highly reactive with oxidizing agents, acids, alkalis.
Various Substances
Rem/Incompatibility Not available.

Hazardous Not available.
Decomposition

Products

Hazardous Will not occur.
Polymerization

Section 11. Toxicological Information
RTECS Number:
Ethylbenzene, For Synthesis DA0700000

Toxicity Acute oral toxicity (LD50): 3500 mg/kg [Rat].

Chronic Effects on CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by

Humans 1IARC.

Acute Effects on ~ Hazardous in case of eye contact (irritant). Inflammation of the eye is

Humans characterized by redness, watering, and itching. Hazardous in case of skin
contact (irritant). Skin inflammation is characterized by itching, scaling,
reddening, or, occasionally, blistering. May be hazardous in case of
inhalation. May be hazardous in case of ingestion.

Synergetic Products Not available.

(Toxicologically)

Irritancy Draize Test (Rabbit):
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Skin: 15mg/24h. Reaction: Mild.

Sensitization Not available.

Carcinogenic Classified 2B (Possible for human.) by IARC.

Effects

Toxicity to Tests on laboratory animals for reproductive effects are cited in Registry
Reproductive of Toxic Effects on Chemical Substances (RTECS).

System

Teratogenic Effects Not available.
Mutagenic Effects Tests on laboratory animals for mutagenic effects are cited in Registry of
Toxic Effects of Chemical Substances (RTECS).

Section 12. Ecological Information

Ecotoxicity Not available.

BODS and COD  Not available.

Toxicity of the The products of degradation are less toxic than the product itself.
Products of

Biodegradation

Section 13. Disposal Considerations

EPA Waste D001
Number
Treatment Incineration, fuels blending or recycle. Contact your local permitted waste

disposal site (TSD) for permissible treatment sites. Always contact a
permitted waste disposal (TSD) to assure compliance with all current
local, state, and Federal Regulations.

Section 14. Transport Information

DOT Classification Proper Shipping Name:
ETHYLBENZENE
Hazard Class: 3
UN number: UN1175
Packing Group: 11
RQ: 1000 Ibs. (453.6 kg)

TDG Classification Not available.

IMO/IMDG Not available.
Classification
ICAO/IATA Not available.
Classification

Section 15. Regulatory Information

U.S. Federal TSCA 8(b) inventory: ETHYL BENZENE

Regulations TSCA 8(d) H and S data reporting: ETHYL BENZENE: 1987
SARA 302/304/311/312 extremely hazardous substances: No products
were found.
SARA 302/304 emergency planning and notification: No products were
found.
SARA 302/304/311/312 hazardous chemicals: ETHYL BENZENE
SARA 311/312 MSDS distribution — chemical inventory — hazard
identification: ETHYL BENZENE: Fire Hazard, Immediate (Acute) Health
Hazard, Delayed (Chronic) Health Hazard
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SARA 313 toxic chemical notification and release reporting: ETHYL
BENZENE
Clean Water Act (CWA) 307: ETHYL BENZENE
Clean Water Act (CWA) 311: ETHYL BENZENE
Clean air act (CAA) 112 accidental release prevention: No products were
found.
Clean air act (CAA) 112 regulated flammable substances: No products
were found.
Clean air act (CAA) 112 regulated toxic substances: No products were
found.
WHMIS (Canada) CLASS B—2: Flammable liquid with a flash point lower than 37.8°C
(100°F).
Class D—2B: Material causing other toxic effects (TOXIC).
CEPA DSL: ETHYL BENZENE
This product has been classiifed in accordance with the hazard criteria of
the Controlled Product Regulations and the MSDS contains all required
information.
International
Regulations
EINECS ETHYL BENZENE 202-849-4
DSCL (EEC) R11- Highly flammable.
R20— Harmful by inhalation.
International Australia (NICNAS): ETHYL BENZENE
Lists
Japan (MITI): ETHYL BENZENE

Korea (TCCL): ETHYL BENZENE

Philippines (RA6969): ETHYL BENZENE
China: No products were found.
State Regulations Pennsylvania RTK: ETHYL BENZENE: (environmental hazard, generic
environmental hazard)
Massachusetts RTK: ETHYL BENZENE
New Jersey: ETHYL BENZENE
California prop. 65: No products were found.

Section 16. Other Information

National Fire 3 Fire

Protection 20 Hazard

Association Health

(U.S.A)) Reactivity
Specific
Hazard

Changed Since Last N

Revision

Notice to Reader

The statements contained herein are based upon technical data that EMD Chemicals Inc.
believes to be reliable, are offered for information purposes only and as a guide to the
appropriate precautionary and emergency handling of the material by a properly trained
person having the necessary technical skills. Users should consider these data only as a
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supplement to other information gathered by them and must make independent
determinations of suitability and completeness of information from all sources to assure
proper use, storage and disposal of these materials and the safety and health of employees
and customers and the protection of the environment. EMD CHEMICALS INC. MAKES
NO REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE, WITH
RESPECT TO THE INFORMATION HEREIN OR THE PRODUCT TO WHICH THE
INFORMATION REFERS.
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Material Safety Data Sheet
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Section 1: Chemical Product and Company ldentification

Product Name: Iron Metal Contact Information:

Catalog Codes: SLI2047, SLI1996 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7439-89-6 Houston, Texas 77396

RTECS: NO4565500 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Iron Metal
Cl#: Not applicable.

Synonym: 1-800-424-9300
Chemical Name: Iron International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Fe For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Iron Metal, powder 7439-89-6 100

Toxicological Data on Ingredients: Not applicable.

Section 3: Hazards Identification

inhalation.

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

Potential Chronic Health Effects:

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to liver, cardiovascular system, upper respiratory
tract, pancreas. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
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Skin Contact: Wash with soap and water. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammabile.

Auto-lgnition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Flammable in presence of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Explosive in presence of open flames and
sparks, of heat.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:

Chlorine Trifluoride reacts with iron with incandescence. Powdered iron reacts with fluorine below redness with
incandescence. Reduced iron decomposes with nitrogen dioxide @ ordinary temperature with incandescence. Reacting mass
formed by mixture of phosphorus and iron can become incandescent when heated. This material is flammable in powder form
only.

Special Remarks on Explosion Hazards: Material in powdered form can explode when exposed to heat or flame

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system.

Section 7: Handling and Storage

Precautions:
Do not ingest. Do not breathe dust. If ingested, seek medical advice immediately and show the container or the label. Keep
away from incompatibles such as oxidizing agents, acids.
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Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Moisture sensitive.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Solid metallic powder.)
Odor: Odorless.

Taste: Tasteless.

Molecular Weight: 55.85 g/mole

Color: Black to Grey.

pH (1% soln/water): Not applicable.
Boiling Point: 3000°C (5432°F)

Melting Point: 1535°C (2795°F)

Critical Temperature: Not available.
Specific Gravity: Density: 7.86 (Water = 1)
Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.

Conditions of Instability: Excess heat, ignition sources, incompatible materials, water/moisture, air, dust generation.
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Incompatibility with various substances:
Reactive with oxidizing agents, acids. Slightly reactive to reactive with moisture.

Corrosivity: Not considered to be corrosive for metals and glass.

Special Remarks on Reactivity:

Hot iron(wire) burns in Chlorine gas. Violent decompositon of hydrogen peroxide (53% by weight or greater) may be caused
by contact with iron. Readily oxidizes in moist air forming rust. Reactive with halogens. Incompatible with acetaldehyde,
ammonium peroxodisulfate, chloroformamidinum, chloric acid, ammonium nitrate, dinitorgen tetroxide, nitryl fluoride,
polystyrene, sodium acetylide, potassium dichromate, peroxyformic acid, sulfuric acid, sodium carbide. Readily attacked by
dilute mineral acids and or attacked or dissolved by organic acids. Not appreciably attacked by cold sulfuric acid, or nitric acid,
but is attacked by hot acids.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 30000 mg/kg [Rat].

Chronic Effects on Humans: May cause damage to the following organs: liver, cardiovascular system, upper respiratory
tract, pancreas.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Iron metal filings or dust: May cause skin irritation by mechanical action. Iron metal wire:
Not likely to cause skin irritation Eyes: Iron metal filings or dust: Can irritate eyes by mechanical action. Iron metal wire: No
hazard. Will not cause eye irritation. Inhalation: Iron dust: Can irritate the respiratory tract by mechanical action. Iron metal
wire or filings: Not an inhalation hazard unless metal is heated. If metal is heated, fumes will be released. Inhalation of these
fumes may cause "fume metal fever", which is characterized by flu-like symptoms. Symptoms may include metallic taste,
fever, nausea, vomiting, chills, cough, weakness, chest pain, generalized muscle pain/aches, and increased white blood

cell count. Ingestion: Iron metal wire: Not an ingestion hazard: Iron metal filings or dust: The amount of ingested iron which
constitutes a toxic dose is not well defined. Proposed toxic doses of elemental iron are 20 mg/kg for gastrointestinal irritation
to greater than 60 mg/kg for systemic toxicity. Gastrointestinal effects are the first signs to appear, with hemorrhagic vomiting
and diarrhea, hematochezia, abdominal pain, lethargy, metabolic acidosis, coagulaopathy, shock, coma and convulsions
developing from 0 to 6 hours after ingestion. Leukocytosis may also occur. An asymptomatic phase may ensue at 6 to 12
hours postingestion, followed by hypoglycemia or hyperglycemia, hepatic and renal failure, severe acidosis, cyanosis, fever,
CNS depression (lethargy, restlessness and/or confusion seizures), hypotension, and cardiovascular collapse/cardiac failure
in 12 to 48 hours. Hepatic cirrhosis, gastrointestinal scarring and/or strictures may arise in 2 to 6 weeks. It may also cause
an anaphylactoid reaction. Non-cardiogenic pulmonary edema also develop in severe cases of iron intoxication. Chronic
Potential Health Effects: Inhalation: Chronic inhalation of iron dust can lead to accumulation in the lungs and a characteristic
stippled appearance on X-rays. This condition, called SIDEROSIS, is considered benign in that it does not interfere with

lung function and does not predispose to other disease. Chronic inhalation of iron dust may also cause fibrosis in the lungs.
Ingestion: Clinical signs of iron overload appear when the total body iron is 5 to 10 times higher than normal. Neurobehavioral
defects including depression, decreased activity, habituation, reflex startle, and conditioned avoidance response performance
may occur. However, similiar effects were also seen in iron defficiency. It is therefore likely that these behavioral effects are
secondary to general toxicity. High serum iron levels may be associated with an increased risk of fatal acute myocardial
infarction (MI). Skin: Prolonged or repeated contact may cause hypersensivity.

Section 12: Ecological Information

Ecotoxicity: Not available.
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BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 4.1: Flammable solid.
Identification: : Metal powder, flammable, n.o.s. (Iron metal powder) UNNA: 3089 PG: I

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
California Director's List of Hazardous Substances: Iron Metal TSCA 8(b) inventory: Iron Metal

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): CLASS B-4: Flammable solid.

DSCL (EEC):
R11- Highly flammable. S16- Keep away from sources of ignition - No smoking. S22- Do not breathe dust.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: 2
Reactivity: 1
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 2
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information
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References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:52 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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For the following RAE Part Numbers: '

600-0001-000, 600-0002-000

600-0002-001, 600-0026-000 A

600-0027-000, 600-0069-000 MATERIAL SAFETY
DATA SHEET

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards
1. PRODUCT IDENTIFICATION

CHEMICAL NAME; CLASS: NONFLAMMABLE GAS MIXTURE

Containing One or More of the Following Components in a Nitrogen Balance Gas:
Oxygen 0-23.5%; Isobutylene, 0.0005-0.9%

AIR LIQUIDE

SYNONYMS: Not Applicable

CHEMICAL FAMILY NAME: Not Applicable

FORMULA: Not Applicable

Document Number: 50054

Note: The Material Safety Data Sheet is for this gas mixture supplied in cylinders with 33 cubic feet (935 liters) or less gas capacity (DOT - 39 cylinders). This

MSDS has been developed for various gas mixtures with the composition of components within the ranges listed in Section 2 (Composition and Information on
Ingredients). Refer to the product label for information on the actual composition of the product.

PRODUCT USE: Calibration of Monitoring and Research Equipment
SUPPLIER/MANUFACTURER'S NAME: CALGAZ
ADDRESS: 821 Che63apeake Drive
Cambridge, MD 21613
EMERGENCY PHONE: CHEMTREC: 1-800-424-9300
BUSINESS PHONE: 1-410-228-6400
General MSDS Information:  1-713/868-0440
Fax on Demand: 1-800/231-1366

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS # mole % EXPOSURE LIMITS IN AIR
ACGIH-TLV OSHA-PEL NIOSH OTHER
TWA STEL TWA STEL IDLH
ppm ppm ppm ppm ppm ppm
Isobutylene 115-11-7 0.0005-0.9% There are no specific exposure limits for Isobutylene.
Oxygen 7782-44-7 0-23.5% There are no specific exposure limits for Oxygen.
Nitrogen 7727-37-9 Balance There are no specific exposure limits for Nitrogen. Nitrogen is a simple asphyxiant
(SA). Oxygen levels should be maintained above 19.5%.

NE = Not Established. See Section 16 for Definitions of Terms Used.
NOTE (1): ALL WHMIS required information is included in appropriate sections based on the ANSI Z400.1-1998 format. This gas mixture has been
classified in accordance with the hazard criteria of the CPR and the MSDS contains all the information required by the CPR.

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This is a colorless, odorless gas mixture. Releases of this gas mixture may produce oxygen-deficient
atmospheres (especially in confined spaces or other poorly-ventilated environments); individuals in such atmospheres may be asphyxiated.
Isobutylene, a component of this gas mixture, may cause drowsiness and other central nervous system effects in high concentrations; however,
due to its low concentration in this gas mixture, this is unlikely to occur.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The most significant
route of over-exposure for this gas mixture is by inhalation.

INHALATION: Due to the small size of an individual cylinder of this gas mixture, no unusual
health effects from over-exposure to the product are anticipated under routine
circumstances of use. The chief health hazard associated with this gas mixture is when this
gas mixture contains less than 19.5% Oxygen and is released in a small, poorly-ventilated HEALTH HAZARD (BLUB) 1
area (i.e. an enclosed or confined space). Under this circumstance, an oxygen-deficient
environment may occur. Individuals breathing such an atmosphere may experience
symptoms which include headaches, ringing in ears, dizziness, drowsiness,
unconsciousness, nausea, vomiting, and depression of all the senses. Under some FLAMMABILITY HAZARD ep) | 0
circumstances of over-exposure, death may occur. The effects associated with various
levels of oxygen are as follows:

CONCENTRATION OF OXYGEN OBSERVED EFFECT

12-16% Oxygen: Breathing and pulse rate increase, muscular coor-

HAZARDOUS MATERIAL IDENTIFICATION SYSTEM

dination slightly disturbed. PHYSICAL HAZARD (YELLOW) | 0
10-14% Oxygen: Emotional upset, abnormal fatigue, disturbed
respiration.
6-10% Oxygen: Nausea, vomiting, collapse, or loss of consciousness.
Below 6%: Convulsive movements, possible respiratory collapse, PROTECTIVE EQUIPMENT
and death.
HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Over- EYES RESPIRATORY HANDS BODY

exposure to this gas mixture may cause the following health effects:

ACUTE: Due to the small size of the individual cylinder of this gas mixture, no unusual
health effects from exposure to the product are anticipated under routine circumstances of
use. The most significant hazard associated with this gas mixture when it contains less than
19.5% oxygen is the potential for exposure to oxygen-deficient atmospheres. Symptoms of
oxygen deficiency include respiratory difficulty, ringing in ears, headaches, shortness of
breath, wheezing, headache, dizziness, indigestion, nausea, unconsciousness, and death. The skin of a victim of over-exposure may have a blue
color. Additionally, Isobutylene, a component of this gas mixture, may cause drowsiness or central nervous system effects in high concentrations;
however, due to its low concentration in this gas mixture, this is unlikely to occur.

CHRONIC: Chronic exposure to oxygen-deficient atmospheres (below 18% oxygen in air) may affect the heart and nervous system.

TARGET ORGANS: ACUTE: Respiratory system, eyes. CHRONIC: Heart, cardiovascular system, central nervous system.

See Section 8

For Routine Industrial Use and Handling Applications

NON-FLAMMABLE GAS MIXTURE MSDS - 50054 EFFECTIVE DATE: MAY 5, 2008
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4. FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO THIS GAS MIXTURE WITHOUT
ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained Breathing Apparatus must be worn.

No unusual health effects are anticipated after exposure to this gas mixture, due to the small cylinder size. If any adverse symptom develops after
over-exposure to this gas mixture, remove victim(s) to fresh air as quickly as possible. Only trained personnel should administer supplemental
oxygen and/or cardio-pulmonary resuscitation if necessary. Victim(s) who experience any adverse effect after over-exposure to this gas mixture
must be taken for medical attention. Rescuers should be taken for medical attention if necessary. Take a copy of the label and the MSDS to
physician or other health professional with victim(s).

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Acute or chronic respiratory conditions may be aggravated by over-exposure to this
gas mixture.

RECOMMENDATIONS TO PHYSICIANS: Administer oxygen, if necessary; treat symptoms and eliminate exposure.

5. FIRE-FIGHTING MEASURES

FLASH POINT: Not applicable.
AUTOIGNITION TEMPERATURE: Not applicable. NFPA RATING
FLAMMABLE LIMITS (in air by volume, %):
Lower (LEL): Not applicable.
Upper (UEL): Not applicable.
FIRE EXTINGUISHING MATERIALS: Non-flammable gas mixture. Use extinguishing
media appropriate for surrounding fire.
UNUSUAL FIRE AND EXPLOSION HAZARDS: This gas mixture is not flammable; HEALTH REACTIVITY
however, containers, when involved in fire, may rupture or burst in the heat of the fire.
Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Structural firefighters must wear Self-
Contained Breathing Apparatus and full protective equipment. OTHER

FLAMMABILITY

6. ACCIDENTAL RELEASE MEASURES

LEAK RESPONSE: Due to the small size and content of the cylinder, an accidental release of this gas mixture presents significantly less risk of an
oxygen deficient environment and other safety hazards than a similar release from a larger cylinder. However, as with any chemical release,
extreme caution must be used during emergency response procedures. In the event of a release in which the atmosphere is unknown, and in
which other chemicals are potentially involved, evacuate immediate area. Such releases should be responded to by trained personnel using pre-
planned procedures. Proper protective equipment should be used. In case of a leak, clear the affected area, protect people, and respond with
trained personnel.

Allow the gas mixture to dissipate. If necessary, monitor the surrounding area (and the original area of the release) for oxygen. Oxygen levels must
be above 19.5% before non-emergency personnel are allowed to re-enter area.

If leaking incidentally from the cylinder, contact your supplier.

7. HANDLING and USE

WORK PRACTICES AND HYGIENE PRACTICES: Be aware of any signs of dizziness or fatigue; exposures to fatal concentrations of this gas
mixture could occur without any significant warning symptoms, due to oxygen deficiency. Do not attempt to repair, adjust, or in any other way
modify the cylinders containing this gas mixture. If there is a malfunction or another type of operational problem, contact nearest distributor
immediately.

STORAGE AND HANDLING PRACTICES: Cylinders should be firmly secured to prevent falling or being knocked-over. Cylinders must be
protected from the environment, and preferably kept at room temperature (approximately 21¢C [70¢F]). Cylinders should be stored in dry, well-
ventilated areas, away from sources of heat, ignition, and direct sunlight. Protect cylinders against physical damage. Full and empty cylinders
should be segregated. Use a first-in, first-out inventory system to prevent full containers from being stored for long periods of time. These cylinders
are not refillable. WARNING! Do not refill DOT 39 cylinders. To do so may cause personal injury or property damage.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: WARNING! Compressed gases can present significant safety hazards. During
cylinder use, use equipment designed for these specific cylinders. Ensure all lines and equipment are rated for proper service pressure.
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in Section 6 (Accidental
Release Measures). Make certain that application equipment is locked and tagged-out safely. Always use product in areas where adequate
ventilation is provided.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: No special ventilation systems or engineering controls are needed under normal
circumstances of use. As with all chemicals, use this gas mixture in well-ventilated areas. If this gas mixture is used in a poorly-ventilated area,
install automatic monitoring equipment to detect the levels of Nitrous Oxide and Oxygen.

RESPIRATORY PROTECTION: No special respiratory protection is required under normal circumstances of use. Maintain oxygen levels above
19.5% in the workplace. Use supplied air respiratory protection when oxygen levels are below 19.5%, or during emergency response to a release
of this gas mixture. During an emergency situation, before entering the area, check the concentration of Methane and Oxygen. If respiratory
protection is needed, use only protection authorized in the U.S. Federal OSHA Standard (29 CFR 1910.134), applicable U.S. State regulations, or
the Canadian CSA Standard Z94.4-93 and applicable standards of Canadian Provinces. Oxygen levels below 19.5% are considered IDLH by
OSHA. In such atmospheres, use of a full-facepiece pressure/demand SCBA or a full facepiece, supplied air respirator with auxiliary self-contained
air supply is required under OSHA's Respiratory Protection Standard (1910.134-1998).

EYE PROTECTION: Safety glasses. If necessary, refer to U.S. OSHA 29 CFR 1910.133 or appropriate Canadian Standards.

HAND PROTECTION: Wear leather gloves when handling cylinders. Chemically resistant gloves should be worn when using this gas mixture. If
necessary, refer to U.S. OSHA 29 CFR 1910.138 or appropriate Standards of Canada.

BODY PROTECTION: No special protection is needed under normal circumstances of use. If a hazard of injury to the feet exists due to falling
objects, rolling objects, where objects may pierce the soles of the feet or where employee’s feet may be exposed to electrical hazards, use foot
protection, as described in U.S. OSHA 29 CFR 1910.136.

9. PHYSICAL and CHEMICAL PROPERTIES

The following information is for Nitrogen, a main component of this gas mixture.
GAS DENSITY @ 32°F (08C) and 1 atm: 0.072 Ibs/ ft’ (1.153 kg/m®)

BOILING POINT: -195.8°C (-320.4°F) FREEZING/MELTING POINT @ 10 psig: -210°C (-345.8°F)
SPECIFIC GRAVITY (air = 1) @ 70°F (21.1°C): 0.906 pH: Not applicable.

SOLUBILITY IN WATER vol/vol @ 32°F (08C) and 1 atm: 0.023 MOLECULAR WEIGHT: 28.01

EVAPORATION RATE (nBuAc = 1): Not applicable. EXPANSION RATIO: Not applicable.

ODOR THRESHOLD: Not applicable. SPECIFIC VOLUME (ft*/Ib): 13.8

VAPOR PRESSURE @ 70°F (21.1°C) psig: Not applicable. COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.

The following information is for Oxygen, a main component of this gas mixture.
GAS DENSITY @ 32°F (0°C) and 1 atm: 0.083 Ib/cu ft (1.326 kg/m°)

FREEZING/MELTING POINT @ 10 psig: -218.8°C (-361.8°F) BOILING POINT: -183.0°C (-297.4°F)

SPECIFIC GRAVITY (air = 1) @ 70°F (21.1°C): 1.105 pH: Not applicable.

SOLUBILITY IN WATER vol/vol at 328F (08C) and 1 atm: 0.04.91 MOLECULAR WEIGHT: 32.00

EVAPORATION RATE (nBuAc =1): Not applicable. EXPANSION RATIO: Not applicable.

ODOR THRESHOLD: Not applicable. VOLUME (ft*/lb): 12.1

VAPOR PRESSURE @ 70°F (21.1°C) psig: Not applicable. COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.

The following information is for the gas mixture.
APPEARANCE AND COLOR: This is a colorless, odorless gas mixture.
HOW TO DETECT THIS SUBSTANCE (warning properties): There are no unusual warning properties associated with a release of this gas
mixture. In terms of leak detection, fittings and joints can be painted with a soap solution to detect leaks, which will be indicated by a bubble
formation.
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10. STABILITY and REACTIVITY

STABILITY: Normally stable in gaseous state.

DECOMPOSITION PRODUCTS: The thermal decomposition products of Isobutylene include carbon oxides. The other components of this gas
mixture do not decompose, per se, but can react with other compounds in the heat of a fire.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Titanium will burn in the Nitrogen component of this gas mixture. Lithium reacts
slowly with Nitrogen at ambient temperatures. The Isobutylene component of this gas mixture is also incompatible with strong oxidizers (i.e.
chlorine, bromine pentafluoride, oxygen difluoride, and nitrogen trifluoride).

HAZARDOUS POLYMERIZATION: Wiill not occur.

CONDITIONS TO AVOID: Contact with incompatible materials. Cylinders exposed to high temperatures or direct flame can rupture or burst.

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: The following toxicology data are available for the components of this gas mixture:

ISOBUTYLENE:

LCso (inhalation, rat) = 620,000 mg/kg/4 hours

LCso (inhalation, mouse) = 415,000 mg/kg

NITROGEN:

There are no specific toxicology data for Nitrogen. Nitrogen is a simple asphyxiant, which acts to displace oxygen in the environment.

SUSPECTED CANCER AGENT: The components of this gas mixture are not found on the following lists: FEDERAL OSHA Z LIST, NTP,
CAL/OSHA, and IARC; therefore, they are not considered to be, nor suspected to be, cancer-causing agents by these agencies.
IRRITANCY OF PRODUCT: Contact with rapidly expanding gases can be irritating to exposed skin and eyes.
SENSITIZATION TO THE PRODUCT: The components of this gas mixture are not known to cause human skin or respiratory sensitization.
REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of this gas mixture and its components on the
human reproductive system.

Mutagenicity: No mutagenicity effects have been described for the components in this gas mixture.

Embryotoxcity: No embryotoxic effects have been described for the components in this gas mixture.

Teratogenicity: No teratogenicity effects have been described for the components in this gas mixture.

Reproductive Toxicity: No reproductive toxicity effects have been described for the components in gas mixture.
A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate through generation
lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first eight weeks of pregnancy in humans), but
the damage does not propagate across generational lines. A teratogen is a chemical which causes damage to a developing fetus, but the damage
does not propagate across generational lines. A reproductive toxin is any substance which interferes in any way with the reproductive process.
BIOLOGICAL EXPOSURE INDICES (BEls): Currently, Biological Exposure Indices (BEls) are not applicable for the components of this gas
mixture.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: The components of this gas mixture occur naturally in the atmosphere. The gas will be dissipated rapidly in well-
ventilated areas. The following environmental data are applicable to the components of this gas mixture.

OXYGEN: Water Solubility = 1 volume Oxygen/32 volumes water at 20¢C. Log Koy = -0.65

NITROGEN: Water Solubility = 2.4 volumes Nitrogen/100 volumes water at 0eC. 1.6 volumes Nitrogen/100 volumes water at 20¢C.
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No evidence is currently available on the effects of this gas mixture on plant and animal life.
EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on the effects of this gas mixture on aquatic life.

| 13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate
Federal, State, and local regulations. Cylinders with undesired residual product may be safely vented outdoors with the proper regulator. For
further information, refer to Section 16 (Other Information).

| 14. TRANSPORTATION INFORMATION

THIS GAS MIXTURE IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF TRANSPORTATION.
PROPER SHIPPING NAME: Compressed gases, n.o.s. (*Oxygen, Nitrogen)*or the gas component with the next highest concentration next to

Nitrogen.
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (Non-Flammable Gas)
UN IDENTIFICATION NUMBER: UN 1956
PACKING GROUP: Not applicable.
DOT LABEL(S) REQUIRED: Class 2.2 (Non-Flammable Gas)

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 126

MARINE POLLUTANT: The components of this gas mixture are not classified by the DOT as Marine Pollutants (as defined by 49 CFR 172.101,
Appendix B).

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a well-ventilated vehicle. The transportation of
compressed gas cylinders in automobiles or in closed-body vehicles can present serious safety hazards. If transporting these cylinders in
vehicles, ensure these cylinders are not exposed to extremely high temperatures (as may occur in an enclosed vehicle on a hot day).
Additionally, the vehicle should be well-ventilated during transportation.

Note: DOT 39 Cylinders ship in a strong outer carton (overpack). Pertinent shipping information goes on the outside of the overpack. DOT 39
Cylinders do not have transportation information on the cylinder itself.

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: This gas is considered as Dangerous Goods, per
regulations of Transport Canada.

PROPER SHIPPING NAME: Compressed gases, n.o.s. (*Oxygen, Nitrogen)*or the gas component with the next highest concentration next to

Nitrogen.
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (Non-Flammable Gas)
UN IDENTIFICATION NUMBER: UN 1956
PACKING GROUP: Not Applicable
HAZARD LABEL: Class 2.2 (Non-Flammable Gas)
SPECIAL PROVISIONS: None
EXPLOSIVE LIMIT AND LIMITED QUANTITY INDEX: 0.12
ERAP INDEX: None
PASSENGER CARRYING SHIP INDEX: None

PASSENGER CARRYING ROAD VEHICLE OR PASSENGER CARRYING RAILWAY VEHICLE INDEX: 75

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 126

NOTE: Shipment of compressed gas cylinders via Public Passenger Road Vehicle is a violation of Canadian law (Transport Canada
Transportation of Dangerous Goods Act, 1992).

15. REGULATORY INFORMATION

ADDITIONAL U.S. REGULATIONS:
U.S. SARA REPORTING REQUIREMENTS: The components of this gas mixture are not subject to the reporting requirements of Sections 302,
304, and 313 of Title Il of the Superfund Amendments and Reauthorization Act.
U.S. SARA THRESHOLD PLANNING QUANTITY: There are no specific Threshold Planning Quantities for this gas mixture. The default Federal
MSDS submission and inventory requirement filing threshold of 10,000 Ib (4,540 kg) may apply, per 40 CFR 370.20.
U.S. TSCA INVENTORY STATUS: The components of this gas mixture are listed on the TSCA Inventory.
U.S. CERCLA REPORTABLE QUANTITY (RQ): Not applicable.
OTHER U.S. FEDERAL REGULATIONS:
» No component of this gas mixture is subject to the requirements of CFR 29 1910.1000 (under the 1989 PELs).
« Isobutylene is subject to the reporting requirements of Section 112(r) of the Clean Air Act. The Threshold Quantity for this gas is 10,000
pounds.
« The regulations of the Process Safety Management of Highly Hazardous Chemicals are not applicable (29 CFR 1910.119).
« This gas mixture does not contain any Class | or Class |l ozone depleting chemicals (40 CFR Part 82).
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15. REGULATORY INFORMATION (continued)

« Nitrogen and Oxygen are not listed as Regulated Substances, per 40 CFR, Part 68, of the Risk Management for Chemical Releases.
Isobutylene is listed under this regulation in Table 3 as Regulated Substances (Flammable Substances), in quantities of 10,000 Ibs (4,554
kg) or greater.

U.S. STATE REGULATORY INFORMATION: The components of this gas mixture are covered under the following specific State regulations:

Alaska - Designated Toxic and Hazardous Substances: No.

California - Permissible Exposure Limits for Chemical Contaminants: Nitrogen.
Florida - Substance List: Oxygen, Isobutylene.

Illinois - Toxic Substance List: No.

Kansas - Section 302/313 List: No.

Massachusetts - Substance List: Oxygen, Isobutylene.

Michigan - Critical Materials Register: No.

Minnesota - List of Hazardous Substances: No.

Missouri - Employer Information/Toxic Substance List: No.

New Jersey - Right to Know Hazardous Substance List: Oxygen, Nitrogen, Isobutylene.
North Dakota - List of Hazardous Chemicals, Reportable Quantities: No.
Pennsylvania - Hazardous Substance List: Oxygen, Nitrogen, Isobutylene.
Rhode Island - Hazardous Substance List: Oxygen, Nitrogen.

Texas - Hazardous Substance List: No.

West Virginia - Hazardous Substance List: No.

Wisconsin - Toxic and Hazardous Substances: : No.

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): No component of this gas mixture is on the
California Proposition 65 lists.

ADDITIONAL CANADIAN REGULATIONS:

CANADIAN DSL/NDSL INVENTORY STATUS: The components of this gas mixture are listed on the DSL Inventory.

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA) PRIORITIES SUBSTANCES LISTS: The components of this gas mixture are not on
the CEPA Priorities Substances Lists.

CANADIAN WHMIS REGULATIONS: This gas mixture is categorized as a Controlled Product, Hazard Class A, as per the Controlled Product
Regulations.

16. OTHER INFORMATION

INFORMATION ABOUT DOT-39 NRC (Non-Refillable Cylinder) PRODUCTS

DOT 39 cylinders ship as hazardous materials when full. Once the cylinders are relieved of pressure (empty) they are not considered
hazardous material or waste. Residual gas in this type of cylinder is not an issue because toxic gas mixtures are prohibited. Calibration gas
mixtures typically packaged in these cylinders are Nonflammable n.o.s., UN 1956. A small percentage of calibration gases packaged in DOT
39 cylinders are flammable or oxidizing gas mixtures.

For disposal of used DOT-39 cylinders, it is acceptable to place them in a landfill if local laws permit. Their disposal is no different than that
employed with other DOT containers such as spray paint cans, household aerosols, or disposable cylinders of propane (for camping, torch
etc.). When feasible, we recommended recycling for scrap metal content. CALGAZ will do this for any customer that wishes to return
cylinders to us prepaid. All that is required is a phone call to make arrangements so we may anticipate arrival. Scrapping cylinders involves
some preparation before the metal dealer may accept them. We perform this operation as a service to valued customers who want to
participate.

MIXTURES: When two or more gases or liquefied gases are mixed, their hazardous properties may combine to create additional, unexpected
hazards. Obtain and evaluate the safety information for each component before you produce the mixture. Consult an Industrial Hygienist or
other trained person when you make your safety evaluation of the end product. Remember, gases and liquids have properties which can
cause serious injury or death.

Further information about the handling of compressed gases can be found in the following pamphlets published by: Compressed Gas
Association Inc. (CGA), 1725 Jefferson Davis Highway, Suite 1004, Arlington, VA 22202-4102. Telephone: (703) 412-0900.

P-1 “Safe Handling of Compressed Gases in Containers”
AV-1 “Safe Handling and Storage of Compressed Gases”
“Handbook of Compressed Gases”
PREPARED BY: CHEMICAL SAFETY ASSOCIATES, Inc.

PO Box 3519, La Mesa, CA 91944-3519
619/670-0609

Fax on Demand: 1-800/231-1366

EAIR LlO.UIDa

This Material Safety Data Sheet is offered pursuant to OSHA’s Hazard Communication Standard, 29 CFR, 1910.1200. Other government regulations must be
reviewed for applicability to this gas mixture. To the best of CALGAZ knowledge, the information contained herein is reliable and accurate as of this date;
however, accuracy, suitability or completeness are not guaranteed and no warranties of any type, either express or implied, are provided. The information
contained herein relates only to this specific product. If this gas mixture is combined with other materials, all component properties must be considered. Data
may be changed from time to time. Be sure to consult the latest edition.
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Section 1: Chemical Product and Company ldentification

Product Name: Lead Contact Information:
Catalog Codes: SLL1291, SLL1669, SLL1081, SLL1459, Sciencelap.com, Inc.
SLL1834 14025 Smith Rd.

Houston, Texas 77396

CAS#: 7439-92-1 US Sales: 1-800-901-7247

RTECS: OF7525000 International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Lead Order Online: SciencelLab.com
Cl#: Not available. CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

Synonym: Lead Metal, granular; Lead Metal, foil; Lead .
Metal, sheet; Lead Metal, shot International CHEMTREC, call: 1-703-527-3887

Chemical Name: Lead For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: Pb

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Lead 7439-92-1 100

Toxicological Data on Ingredients: Lead LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (permeator). CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by
ACGIH, 2B (Possible for human.) by IARC. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, kidneys, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Non-flammable in presence of open flames and sparks, of shocks, of
heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: When heated to decomposition it emits highly toxic fumes of lead.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Wear suitable
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protective clothing. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.05 (mg/m3) from ACGIH (TLV) [United States] TWA: 0.05 (mg/m3) from OSHA (PEL) [United States] TWA: 0.03 (mg/
m3) from NIOSH [United States] TWA: 0.05 (mg/m3) [Canada]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 207.21 g/mole
Color: Bluish-white. Silvery. Gray

pH (1% soln/water): Not applicable.
Boiling Point: 1740°C (3164°F)
Melting Point: 327.43°C (621.4°F)
Critical Temperature: Not available.
Specific Gravity: 11.3 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, excess heat
Incompatibility with various substances: Reactive with oxidizing agents.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Can react vigorously with oxidizing materials. Incompatible with sodium carbide, chlorine trifluoride, trioxane + hydrogen
peroxide, ammonium nitrate, sodium azide, disodium acetylide, sodium acetylide, hot concentrated nitric acid, hot
concentrated hydrochloric acid, hot concentrated sulfuric acid, zirconium.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. May cause
damage to the following organs: blood, kidneys, central nervous system (CNS).

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential: Skin: Lead metal granules or dust: May cause skin irritation by mechanical action. Lead metal foil, shot or
sheets: Not likely to cause skin irritation Eyes: Lead metal granules or dust: Can irritate eyes by mechanical action. Lead
metal foil, shot or sheets: No hazard. Will not cause eye irritation. Inhalation: In an industrial setting, exposure to lead mainly
occurs from inhalation of dust or fumes. Lead dust or fumes: Can irritate the upper respiratory tract (nose, throat) as well as
the bronchi and lungsby mechanical action. Lead dust can be absorbed through the respiratory system. However, inhaled
lead does not accumulate in the lungs. All of an inhaled dose is eventually abssorbed or transferred to the gastrointestinal
tract. Inhalation effects of exposure to fumes or dust of inorganic lead may not develop quickly. Symptoms may include
metallic taste, chest pain, decreased physical fitness, fatigue, sleep disturbance, headache, irritability, reduces memory,
mood and personality changes, aching bones and muscles, constipation, abdominal pains, decreasing appetite. Inhalation
of large amounts may lead to ataxia, deliriuim, convulsions/seizures, coma, and death. Lead metal foil, shot, or sheets:

Not an inhalation hazard unless metal is heated. If metal is heated, fumes will be released. Inhalation of these fumes may
cause "fume metal fever", which is characterized by flu-like symptoms. Symptoms may include metallic taste, fever, nausea,
vomiting, chills, cough, weakness, chest pain, generalized muscle pain/aches, and increased white blood cell count. Ingestion:
Lead metal granules or dust: The symptoms of lead poisoning include abdominal pain or cramps (lead cholic), spasms,
nausea, vomiting, headache, muscle weakness, hallucinations, distorted perceptions, "lead line" on the gums, metallic taste,
loss of appetite, insomnia, dizziness and other symptoms similar to that of inhalation. Acute poisoning may result in high
lead levels in the blood and urine, shock, coma and death in extreme cases. Lead metal foil, shot or sheets: Not an ingestion
hazard for usual industrial handling.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Lead California prop. 65: This
product contains the following ingredients for which the State of California has found to cause reproductive harm (female)
which would require a warning under the statute: Lead California prop. 65: This product contains the following ingredients for
which the State of California has found to cause reproductive harm (male) which would require a warning under the statute:
Lead California prop. 65 (no significant risk level): Lead: 0.0005 mg/day (value) California prop. 65: This product contains the
following ingredients for which the State of California has found to cause birth defects which would require a warning under
the statute: Lead California prop. 65: This product contains the following ingredients for which the State of California has found
to cause cancer which would require a warning under the statute: Lead Connecticut hazardous material survey.: Lead lllinois
toxic substances disclosure to employee act: Lead lllinois chemical safety act: Lead New York release reporting list: Lead
Rhode Island RTK hazardous substances: Lead Pennsylvania RTK: Lead

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):

R20/22- Harmful by inhalation and if swallowed. R33- Danger of cumulative effects. R61- May cause harm to the unborn child.
R62- Possible risk of impaired fertility. S36/37- Wear suitable protective clothing and gloves. S44- If you feel unwell, seek
medical advice (show the label when possible). S53- Avoid exposure - obtain special instructions before use.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: O
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):

Health: 1
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Flammability: O
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:21 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com

has been advised of the possibility of such damages.
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Material Safety Data Sheet
Manganese MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Manganese Contact Information:

Catalog Codes: SLM2245 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7439-96-5 Houston, Texas 77396

RTECS: 009275000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Manganese
Cl#: Not available.

Synonym: 1-800-424-9300
Chemical Name: Manganese International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Mn For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Manganese 7439-96-5 100

Toxicological Data on Ingredients: Manganese: ORAL (LD50): Acute: 9000 mg/kg [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, lungs, brain, central nervous system
(CNS). Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Moderate fire potential, in the form of dust or powder, when exposed to flame. When manganese if heated in the vapor
of phosphorus at a very dull red heat, union occurs with incandescence. Concentrated nitric acid reacts with powdered
manganese with incandescence and explosion. Powdered manganese ignites in chlorine.

Special Remarks on Explosion Hazards: Moderate explosion potential, in the form of dust or powder, when exposed to
flame.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents, reducing agents.
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Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 0.1 (mg/m3) from ACGIH (TLV) [United States] TWA: 5 (mg/m3) [Canada] TWA: 1 STEL: 3 (mg/m3) from NIOSH
[United States] TWA: 5 (mg/m3) from OSHA (PEL) [United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.
Odor: Odorless.

Taste: Not available.

Molecular Weight: 54.94 g/mole
Color: Grayish white.

pH (1% soln/water): Not applicable.
Boiling Point: 2095°C (3803°F)
Melting Point: 1244°C (2271.2°F)
Critical Temperature: Not available.
Specific Gravity: 7.44 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
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Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, reducing agents.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Superficially oxidized on exposure to air. Reacts with aqueous solutions of sodium or potassium bicarbonate. Reacts with
dilute mineral acids with evolution of hydrogen and formation of divalent manganous salts. Reacts with fluorine and chlorine to
produce di or tri fluoride, and di and tri chloride, respectively. In the form of powder, it reduces most metallic oxides on heating.
On heating, it reacts directly with carbon, phosphorus, antimony, or arsenic. Also incompatible with hydroxides, cyanides,
carbonates.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 9000 mg/kg [Rat].
Chronic Effects on Humans: May cause damage to the following organs: blood, lungs, brain, central nervous system (CNS).

Other Toxic Effects on Humans:
Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant), of ingestion.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
Manganese can cross the placenta. May cause cancer (tumorigenic) based on animal data.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritaiton Eyes: Dust may cause mechanical irritation. Inhalation: Dust
may cause respiratory tract irritation. May cause "Metal Fume Fever" which may include flu-like symptoms (fever, chills,
upset stomach, vomiting, weakness, headache, body aches, muscle pains, dry mouth and throat, coughing, tightness of

the chest). May affect behavior/Central Nervous system (change in motor activity, torpor, nervousness, tremor, yawning,
mood swings, irritability, restlessness, fatigue, headache, apathy, languor, insomnia than somnolence, hallucinations,
delusions, uncontrollable laughter followed by crying, compulsions, aggressivness, weakness in legs, memory loss, decreased
libido, impotence, salivation, hearing loss, slow gait, ), and respiration (dyspnea, shallow respiration, cyanosis, alveolar
inflammation). Ingestion: Repeated or prolonged exposure from ingestion may affect brain (degenerative changes), blood
and metabolism. Ingestion: May cause digestive tract irritation. There is a low gastrointesitnal absorption of manganese.
Chronic Potential Health Effects: Inhalation: Repeated or prolonged exposure from inhalation may affect brain (degeneratiave
changes), behavior/Central Nervous system with symptoms to acute exposure. May also affect liver (chronic liver disease,
jaundice) Ingestion: Repeated or prolonged exposure from ingestion may affect brain, blood and metabolism

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.
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Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

lllinois toxic substances disclosure to employee act: Manganese Rhode Island RTK hazardous substances: Manganese
Pennsylvania RTK: Manganese Minnesota: Manganese Massachusetts RTK: Manganese New Jersey: Manganese New
Jersey spill list: Manganese Louisiana spill reporting: Manganese California Director's List of Hazardous Substances:
Manganese TSCA 8(b) inventory: Manganese SARA 313 toxic chemical notification and release reporting: Manganese

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): Not controlled under WHMIS (Canada).
DSCL (EEC): Not applicable.
HMIS (U.S.A)):
Health Hazard: 1
Fire Hazard: 0
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 0
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 06:03 PM

Last Updated: 11/01/2010 12:00 PM
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The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Section 1: Chemical Product and Company ldentification

Product Name: Magnesium Contact Information:

Catalog Codes: SLM4408, SLM2263, SLM3637 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7439-95-4 Houston, Texas 77396

RTECS: OM2100000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Magnesium
CI#: Not applicable.

Synonym: Magnesium ribbons, turnings or sticks 1-800-424-9300
Chemical Name: Magnesium International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Mg For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Magnesium 7439-95-4 100

Toxicological Data on Ingredients: Magnesium LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

minutes. Get medical attention if irritation occurs.

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
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Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.
Auto-lgnition Temperature: Not available.
Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Flammable in presence of acids, of moisture. Non-
flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of acids, of moisture.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards:

Magnesium turnings, chips or granules, ribbons, are flammable. They can be easily ignited. They may reignite after fire
is extinguished. Produces flammable gases on contact with water and acid. May ignite on contact with water or moist air.
Magnesium fires do not flare up violently unless moisture is present.

Special Remarks on Explosion Hazards: Reacts with acids and water to form hydrogen gas with is highly flammable and
eplosive

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Flammable solid. Stop leak if without risk. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent

entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal.

Section 7: Handling and Storage

Precautions:
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Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not breathe dust.
Keep away from incompatibles such as oxidizing agents, acids, moisture.

Storage:
Keep container in a cool, well-ventilated area. Keep container tightly closed and sealed until ready for use. Avoid all possible
sources of ignition (spark or flame). Moisture sensitive. Dangerous when wet.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid)
Odor: Odorless.

Taste: Not available.

Molecular Weight: 24.31 g/mole
Color: Silver-white

pH (1% soln/water): Not applicable.
Boiling Point: 1100°C (2012°F)
Melting Point: 651°C (1203.8°F)
Critical Temperature: Not available.
Specific Gravity: 1.74 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility:
Very slightly soluble in hot water. Insoluble in cold water. Insoluble in chromium trioxides, and mineral acids, alkalies. Slightly
soluble with decomposition in hot water. Soluble in concentrated hydrogen fluoride, and ammonium salts.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, incompatible materials, water or moisture, moist air.
Incompatibility with various substances: Reactive with oxidizing agents, acids, moisture.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Violent chemical reaction with oxidizing agents. Reacts with water to create hydrogen gas and heat. Must be kept dry.
Reacts with acids to form hydrogen gas which is highly flammable and explosive. Magnesium forms hazardous or explosive
mixtures with aluminum and potassium perchlorate; ammonium nitrate; barium nitrate, barium dioxide and zinc; beryllium
oxide; boron phosphodiiodide; bromobenzyl trifluoride; cadmium cyanide; cadmium oxide; calcium carbide; carbonates;
carbon tetrachloride; chlorine; chlorine trifluoride; chloroform; cobalt cyanide; copper cyanide; copper sulfate(anhydrous),
ammonium nitrate, potassium chlorate and water; cupric oxide; cupric sulfate; fluorine; gold cyanide; hydrogen and calcium
carbonate; hydrogen iodide; hydrogen peroxide; iodine; lead cyanide; mercuric oxide; mercury cyanide; methyl chloride;
molybdenum trioxide; nickel cyanide; nitric acid; nitrogen dioxide; oxygen (liquid); performic acid; phosphates; potassium
chlorate; potassium perchlorate; silver nitrate; silver oxide; sodium perchlorate; sodium peroxide; sodium peroxide and carbon
dioxide; stannic oxide; sulfates; trichloroethylene; zinc cyanide; zinc oxide.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation by mechanical action. May get mechanical injury or embedding
of chips/particles in skin. The particles that are embedded in the wounds may retard healing. Eyes: May cause eye irritation

by mechanical action. Mechanical injury may occur. Particles or chips may embed in eye and retard healing. Inhalation: Low
hazard for ususal industrial handling. It may cause respiratory tract irritation. However, it is unlikely due to physical form. When
Magnesium metal is heated during welding or smelting process, Metal Fume Fever may result from inhalation of magnesium
fumes. Metal Fume Fever is a flu-like condition consisting of fever, chills, sweating, aches, pains, cough, weakness, headache,
nausea, vomiting, and breathing difficulty. Other symptoms may include metallic taste, increased white blood cell count.

There is no permanent ill-effect. Ingestion: Low hazard for usual industrial handling. There are no known reports of serious
industrial poisonings with Magnesium. Ingeston of large amounts of chips, turnings or ribbons may cause gastrointestinal

tract irritation with nausea, vomiting, and diarrhea. Acute ingestion may also result in Hypermagnesia. Hypermagnesia may
cause hypotension, bradycardia, CNS depression, respiratory depression, and impairment of neuromuscular transmission
(hyporeflexia, paralysis).

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
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Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 4.1: Flammable solid.
Identification: : Magnesium UNNA: 1869 PG: llI

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut hazardous material survey.: Magnesium Rhode Island RTK hazardous substances: Magnesium Pennsylvania
RTK: Magnesium Massachusetts RTK: Magnesium Massachusetts spill list: Magnesium New Jersey: Magnesium TSCA 8(b)
inventory: Magnesium

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-4: Flammabile solid. CLASS B-6: Reactive and very flammable material.

DSCL (EEC):
R11- Highly flammable. R15- Contact with water liberates extremely flammable gases. S7/8- Keep container tightly closed and
dry. S43- In case of fire, use dry chemical. Never use water.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: 3
Reactivity: 2
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 0
Flammability: 1
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.
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Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 06:00 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Section 1: Chemical Product and Company ldentification

Product Name: Methyl ethyl ketone Contact Information:

Catalog Codes: SLM2626, SLM3232 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 78-93-3 Houston, Texas 77396

RTECS: EL6475000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Methyl ethyl ketone
Cl#: Not applicable.

Synonym: 2-Butanone 1-800-424-9300
Chemical Name: Methyl Ethyl Ketone International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C4H80 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Methyl ethyl ketone 78-93-3 100

Toxicological Data on Ingredients: Methyl ethyl ketone: ORAL (LD50): Acute: 2737 mg/kg [Rat]. 4050 mg/kg [Mouse].
DERMAL (LD50): Acute: 6480 mg/kg [Rabbit]. VAPOR (LC50): Acute: 23500 mg/m 8 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion, of inhalation (lung irritant).

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC
EFFECTS: Classified POSSIBLE for human. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to
gastrointestinal tract, upper respiratory tract, skin, eyes, central nervous system (CNS). Repeated or prolonged exposure to
the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.

Skin Contact:

In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 404°C (759.2°F)

Flash Points: CLOSED CUP: -9°C (15.8°F). OPEN CUP: -5.5556°C (22°F) (Tag).

Flammable Limits: LOWER: 1.8% UPPER: 10%

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances: Highly flammable in presence of open flames and sparks, of heat.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.

Special Remarks on Fire Hazards:
Ignition on contact with potassium t-butoxide. Vapor may cause a flash fire

Special Remarks on Explosion Hazards:
Reaction with Hydrogen Peroxide + nitric acid forms heat and shock-sensitive explosive product. Mixture with 2-propanol will
produce explosive peroxides during storage.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
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areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Wear suitable protective clothing. In case of insufficient ventilation, wear
suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 200 STEL: 300 (ppm) from ACGIH (TLV) [United States] [1999] TWA: 150 STEL: 300 (ppm) [Australia] TWA: 590 STEL:
885 (mg/m3) from NIOSH TWA: 200 STEL: 300 (ppm) from NIOSH TWA: 590 STEL: 885 (mg/m3) [Canada] TWA: 200 STEL:
300 (ppm) from OSHA (PEL) [United States] TWA: 590 STEL: 885 (mg/m3) from OSHA (PEL) [United States] Consult local
authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor:
Acetone-like Pleasant. Pungent. Sweetish. (Strong.)

Taste: Not available.

Molecular Weight: 72.12g/mole

Color: Clear Colorless.

pH (1% soln/water): Not available.
Boiling Point: 79.6 (175.3°F)

Melting Point: -86°C (-122.8°F)

Critical Temperature: 262.5°C (504.5°F)
Specific Gravity: 0.805(Water = 1)
Vapor Pressure: 10.3 kPa (@ 20°C)
Vapor Density: 2.41 (Air=1)
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Volatility: Not available.

Odor Threshold: 0.25 ppm

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 0.3
lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility: Soluble in cold water, diethyl ether, acetone.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, mechanical shock, incompatible materials.
Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Incompatible with chloroform, copper, hydrogen peroxide, nitric acid, potassium t-butoxide, 2-propanol, chlorosulfonic acid,
strong oxidizers, amines, ammonia, inorganic acids, isocyanates, caustics, pyrindines. Vigorous reaction with chloroform
+alkali.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2737 mg/kg [Rat]. Acute dermal toxicity (LD50): 6480 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 32000
mg/m3 4 hours [Mouse].

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS: Classified POSSIBLE for human.
May cause damage to the following organs: gastrointestinal tract, upper respiratory tract, skin, eyes, central nervous system
(CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation (lung
irritant).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May cause birth defects based on animal dats. Embryotoxic and/or
foetotoxic in animal.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through the skin. Eyes: Causes eye irritation.
Inhalation: Inhalation of high concentrations may cause central nervous effects characterized by headache, dizziness,
unconsciousness, and coma. Causes respiratory tract irritation and affects the sense organs. May affect the liver and urinary
system. Ingestion: Causes gastrointestinal tract irritation with nausea, vomiting and diarrhea. May affect the liver. Chronic
Potential Health Effects: Chronic inhalation may cause effects similar to those of acute inhalation. Prolonged or repeated skin
contact may cause defatting and dermatitis.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 3220 mg/l 96 hours [Fathead Minnow]. 1690 mg/l 96 hours [Bluegill].
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: CLASS 3: Flammable liquid.
Identification: : Ethyl methyl ketone UNNA: 1193 PG: Il

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

New York release reporting list: Methyl ethyl ketone Rhode Island RTK hazardous substances: Methyl ethyl ketone
Pennsylvania RTK: Methyl ethyl ketone Minnesota: Methyl ethyl ketone Massachusetts RTK: Methyl ethyl ketone New Jersey:
Methyl ethyl ketone California Director's list of Hazardous Substances: Methyl ethyl ketone TSCA 8(b) inventory: Methyl ethyl
ketone TSCA 8(d) H and S data reporting: Methyl ethyl ketone: Effective: 10/4/82; Sunset: 10/4/92 SARA 313 toxic chemical
notification and release reporting: Methyl ethyl ketone CERCLA: Hazardous substances.: Methyl ethyl ketone: 5000 Ibs. (2268

kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).

DSCL (EEC):

R11- Highly flammable. R36/37- Irritating to eyes and respiratory system. S9- Keep container in a well-ventilated place. S16-
Keep away from sources of ignition - No smoking. S25- Avoid contact with eyes. S33- Take precautionary measures against
static discharges.

HMIS (U.S.A)):
Health Hazard: 2
Fire Hazard: 3
Reactivity: 0

Personal Protection: h
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National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 3
Reactivity: 0
Specific hazard:

Protective Equipment:

Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:39 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com

has been advised of the possibility of such damages.
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Material Safety Data Sheet <

| SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

Havoline® Motor Oil (Deposit Shield)

Product Use: Engine Oil

Product Number(s): CPS223391, CPS223392, CPS223393, CPS223394, CPS223395, CPS223396,
CPS223397

Synonyms: Havoline® Motor Oil SAE 10W-30, Havoline® Motor Oil SAE 10W-40, Havoline® Motor
Oil SAE 20W-50, Havoline® Motor Oil SAE 30, Havoline® Motor Oil SAE 40, Havoline® Motor Oil SAE
5W-20, Havoline® Motor Oil SAE 5W-30

Company ldentification

Chevron Products Company

Global Lubricants

6001 Bollinger Canyon Road

San Ramon, CA 94583

United States of America

Transportation Emergency Response

CHEMTREC: (800) 424-9300 or (703) 527-3887

Health Emergency

Chevron Emergency Information Center: Located in the USA. International collect calls accepted. (800)
231-0623 or (510) 231-0623

Product Information

email : lubemsds@chevrontexaco.com

Product Information: 800-LUBE-TEK

MSDS Requests: 800-414-6737

| SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS

COMPONENTS CAS NUMBER AMOUNT

Highly refined mineral oil (C15 - C50) Mixture 70 - 95 %weight

| SECTION 3 HAZARDS IDENTIFICATION

IMMEDIATE HEALTH EFFECTS

Eye: Not expected to cause prolonged or significant eye irritation.

Skin: Contact with the skin is not expected to cause prolonged or significant irritation. Contact with the
skin is not expected to cause an allergic skin response. Not expected to be harmful to internal organs if
absorbed through the skin.

Ingestion: Not expected to be harmful if swallowed.

Inhalation: Not expected to be harmful if inhaled. Contains a petroleum-based mineral oil. May cause
respiratory irritation or other pulmonary effects following prolonged or repeated inhalation of oil mist at
airborne levels above the recommended mineral oil mist exposure limit. Symptoms of respiratory irritation
may include coughing and difficulty breathing.
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| SECTION 4 FIRST AID MEASURES

Eye: No specific first aid measures are required. As a precaution, remove contact lenses, if worn, and
flush eyes with water.

Skin: No specific first aid measures are required. As a precaution, remove clothing and shoes if
contaminated. To remove the material from skin, use soap and water. Discard contaminated clothing
and shoes or thoroughly clean before reuse.

Ingestion: No specific first aid measures are required. Do not induce vomiting. As a precaution, get
medical advice.

Inhalation: No specific first aid measures are required. If exposed to excessive levels of material in the
air, move the exposed person to fresh air. Get medical attention if coughing or respiratory discomfort
occurs.

| SECTION 5 FIRE FIGHTING MEASURES

FIRE CLASSIFICATION:
OSHA Classification (29 CFR 1910.1200): Not classified by OSHA as flammable or combustible.

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity: 0

FLAMMABLE PROPERTIES:

Flashpoint: (Cleveland Open Cup) 200 °C (392 °F) (Min)

Autoignition: No Data Available

Flammability (Explosive) Limits (% by volume in air): Lower: Not Applicable Upper: Not
Applicable

EXTINGUISHING MEDIA: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish
flames.

PROTECTION OF FIRE FIGHTERS:

Fire Fighting Instructions: This material will burn although it is not easily ignited. For fires involving this
material, do not enter any enclosed or confined fire space without proper protective equipment, including
self-contained breathing apparatus.

Combustion Products: Highly dependent on combustion conditions. A complex mixture of airborne
solids, liquids, and gases including carbon monoxide, carbon dioxide, and unidentified organic
compounds will be evolved when this material undergoes combustion.

| SECTION 6 ACCIDENTAL RELEASE MEASURES

Protective Measures: Eliminate all sources of ignition in vicinity of spilled material.

Spill Management: Stop the source of the release if you can do it without risk. Contain release to
prevent further contamination of soil, surface water or groundwater. Clean up spill as soon as possible,
observing precautions in Exposure Controls/Personal Protection. Use appropriate techniques such as
applying non-combustible absorbent materials or pumping. Where feasible and appropriate, remove
contaminated soil. Place contaminated materials in disposable containers and dispose of in a manner
consistent with applicable regulations.

Reporting: Report spills to local authorities and/or the U.S. Coast Guard's National Response Center at
(800) 424-8802 as appropriate or required.

| SECTION 7 HANDLING AND STORAGE
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Precautionary Measures: Keep out of the reach of children.

General Handling Information: Avoid contaminating soil or releasing this material into sewage and
drainage systems and bodies of water.

Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by
themselves, be sufficient. Review all operations which have the potential of generating and accumulating
an electrostatic charge and/or a flammable atmosphere (including tank and container filling, splash filling,
tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations)
and use appropriate mitigating procedures. For more information, refer to OSHA Standard 29 CFR
1910.106, 'Flammable and Combustible Liquids', National Fire Protection Association (NFPA 77,
'Recommended Practice on Static Electricity', and/or the American Petroleum Institute (API)
Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning, and Stray
Currents'.

Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty
container or it may rupture with explosive force. Empty containers retain product residue (solid, liquid,
and/or vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose
such containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode
and cause injury or death. Empty containers should be completely drained, properly closed, and promptly
returned to a drum reconditioner or disposed of properly.

| SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:

Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities,
and other substances in the work place when designing engineering controls and selecting personal
protective equipment. If engineering controls or work practices are not adequate to prevent exposure to
harmful levels of this material, the personal protective equipment listed below is recommended. The user
should read and understand all instructions and limitations supplied with the equipment since protection is
usually provided for a limited time or under certain circumstances.

ENGINEERING CONTROLS:
Use in a well-ventilated area.

PERSONAL PROTECTIVE EQUIPMENT

Eye/Face Protection: No special eye protection is normally required. Where splashing is possible, wear
safety glasses with side shields as a good safety practice.

Skin Protection: No special protective clothing is normally required. Where splashing is possible, select
protective clothing depending on operations conducted, physical requirements and other substances in
the workplace. Suggested materials for protective gloves include: 4H (PE/EVAL), Nitrile Rubber, Silver
Shield, Viton.

Respiratory Protection: No respiratory protection is normally required.

If user operations generate an oil mist, determine if airborne concentrations are below the occupational
exposure limit for mineral oil mist. If not, wear an approved respirator that provides adequate protection
from the measured concentrations of this material. For air-purifying respirators use a particulate
cartridge.

Use a positive pressure air-supplying respirator in circumstances where air-purifying respirators may not
provide adequate protection.

Occupational Exposure Limits:

Component Agency TWA STEL Ceiling Notation
Highly refined mineral oil (C15 - ACGIH 5 mg/m3 10 mg/m3 -- --
C50)
Highly refined mineral oil (C15 - OSHA z-1 5 mg/m3 -- -- --
C50)
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| SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Attention: the data below are typical values and do not constitute a specification.

Color: Amber

Physical State: Liquid

Odor: Petroleum odor

pH: Not Applicable

Vapor Pressure: <0.01 mmHg @ 100 °C (212 °F)
Vapor Density (Air=1): >1

Boiling Point: >315°C (599°F)

Solubility: Soluble in hydrocarbons; insoluble in water
Freezing Point: Not Applicable

Specific Gravity: 0.87 @ 15.6°C (60.1°F) / 15.6°C (60.1°F) (Typical)
Density: 0.866 kg/l @ 15°C (59°F) (Typical)
Viscosity: 7.6 mm2/s @ 100°C (212°F) (Min)

| SECTION 10 STABILITY AND REACTIVITY

Chemical Stability: This material is considered stable under normal ambient and anticipated storage
and handling conditions of temperature and pressure.

Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as
chlorates, nitrates, peroxides, etc.

Hazardous Decomposition Products: None known (None expected)

Hazardous Polymerization: Hazardous polymerization will not occur.

| SECTION 11 TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS

Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product
components.

Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product
components.

Skin Sensitization: The skin sensitization hazard is based on evaluation of data for similar materials or
product components.

Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar
materials or product components.

Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or
product components.

Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar
materials or product components.

ADDITIONAL TOXICOLOGY INFORMATION:

This product contains petroleum base oils which may be refined by various processes including severe
solvent extraction, severe hydrocracking, or severe hydrotreating. None of the oils requires a cancer
warning under the OSHA Hazard Communication Standard (29 CFR 1910.1200). These oils have not
been listed in the National Toxicology Program (NTP) Annual Report nor have they been classified by the
International Agency for Research on Cancer (IARC) as; carcinogenic to humans (Group 1), probably
carcinogenic to humans (Group 2A), or possibly carcinogenic to humans (Group 2B). These oils have not
been classified by the American Conference of Governmental Industrial Hygienists (ACGIH) as:
confirmed human carcinogen (A1), suspected human carcinogen (A2), or confirmed animal carcinogen
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with unknown relevance to humans (A3).

During use in engines, contamination of oil with low levels of cancer-causing combustion products occurs.
Used motor oils have been shown to cause skin cancer in mice following repeated application and
continuous exposure. Brief or intermittent skin contact with used motor oil is not expected to have serious
effects in humans if the oil is thoroughly removed by washing with soap and water.

| SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY
This material is not expected to be harmful to aquatic organisms.

ENVIRONMENTAL FATE
This material is not expected to be readily biodegradable.

| SECTION 13 DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible. QOil collection services are available for used
oil recycling or disposal. Place contaminated materials in containers and dispose of in a manner
consistent with applicable regulations. Contact your sales representative or local environmental or health
authorities for approved disposal or recycling methods.

[ SECTION 14 TRANSPORT INFORMATION |

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate
Dangerous Goods Regulations, for additional description requirements (e.g., technical name) and mode-
specific or quantity-specific shipping requirements.

DOT Shipping Description: PETROLEUM LUBRICATING OIL, NOT REGULATED AS A HAZARDOUS
MATERIAL FOR TRANSPORTATION UNDER 49 CFR

Additional Information:NOT HAZARDOUS BY U.S. DOT. ADR/RID HAZARD CLASS NOT
APPLICABLE.

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS
DANGEROUS GOODS FOR TRANSPORT UNDER THE IMDG CODE

ICAO/IATA Shipping Description: PETROLEUM LUBRICATING OIL; NOT REGULATED AS
DANGEROUS GOODS FOR TRANSPORT UNDER ICAO

| SECTION 15 REGULATORY INFORMATION

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: NO
2. Delayed (Chronic) Health Effects: NO
3. Fire Hazard: NO
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO
REGULATORY LISTS SEARCHED:
01-1=IARC Group 1 03=EPCRA 313
01-2A=IARC Group 2A 04=CA Proposition 65
01-2B=IARC Group 2B 05=MA RTK
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06=NJ RTK
07=PA RTK

02=NTP Carcinogen

No components of this material were found on the regulatory lists above.

CHEMICAL INVENTORIES:

All components comply with the following chemical inventory requirements: EINECS (European Union),
IECSC (China), KECI (Korea), PICCS (Philippines), TSCA (United States).

One or more components has been notified but may not be listed in the following chemical inventories:
DSL (Canada). Secondary notification by the importer may be required.

One or more components does not comply with the following chemical inventory requirements: AICS

(Australia), ENCS (Japan).

NEW JERSEY RTK CLASSIFICATION:

Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A. 34:5A-1 et. seq., the product is to
be identified as follows: PETROLEUM OIL (Motor oil)

WHMIS CLASSIFICATION:

This product is not considered a controlled product according to the criteria of the Canadian Controlled

Products Regulations.

| SECTION 16 OTHER INFORMATION

NFPA RATINGS: Health: 0

HMIS RATINGS: Health: 1
and Coating Association (for HMIS ratings).

LABEL RECOMMENDATION:
Label Category : ENGINE OIL 1 - ENG1

Flammability: 1

Flammability: 1

Reactivity: 0

Reactivity: 0

(O-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint

REVISION STATEMENT: This is a new Material Safety Data Sheet.

Revision Date: October 02, 2006

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value TWA - Time Weighted Average
STEL - Short-term Exposure Limit PEL - Permissible Exposure Limit
CAS - Chemical Abstract Service Number
ACGIH - American Conference of Government| IMO/IMDG - International Maritime Dangerous Goods
Industrial Hygienists Code
API - American Petroleum Institute MSDS - Material Safety Data Sheet
CVX - Chevron NFPA - National Fire Protection Association (USA)
DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA)
IARC - International Agency for Research on| OSHA - Occupational Safety and Health Administration
Cancer
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Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI
MSDS Standard (Z400.1) by the Chevron Energy Technology Company, 100 Chevron Way,
Richmond, California 94802.

The above information is based on the data of which we are aware and is believed to be correct
as of the date hereof. Since this information may be applied under conditions beyond our control
and with which we may be unfamiliar and since data made available subsequent to the date
hereof may suggest modifications of the information, we do not assume any responsibility for the
results of its use. This information is furnished upon condition that the person receiving it shall
make his own determination of the suitability of the material for his particular purpose.
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Material Safety Data Sheet
Naphthalene MSDS

Section 1: Chemical Product and Company Identification

Product Name: Naphthalene Contact Information:

Catalog Codes: SLN1789, SLN2401 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 91-20-3 Houston, Texas 77396

RTECS: QJ0525000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Naphthalene
Cl#: Not available.

Synonym: 1-800-424-9300
Chemical Name: Not available. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C10H8 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name \ CAS # % by Weight

Naphthalene \ 91-20-3 100

Toxicological Data on Ingredients: Naphthalene: ORAL (LD50): Acute: 490 mg/kg [Rat]. 533 mg/kg [Mouse]. 1200 mg/kg
[Guinea pig]. DERMAL (LD50): Acute: 20001 mg/kg [Rabbit]. VAPOR (LC50): Acute: 170 ppm 4 hour(s) [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of ingestion. Hazardous in case of eye contact (irritant), of inhalation. Slightly hazardous in case of
skin contact (irritant, permeator). Severe over-exposure can result in death.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The
substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver, mucous membranes, gastrointestinal
tract, upper respiratory tract, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage. Repeated exposure to an highly toxic material may produce general deterioration of health by an
accumulation in one or many human organs.

Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.

Serious Skin Contact: Not available.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-Ignition Temperature: 567°C (1052.6°F)

Flash Points: CLOSED CUP: 88°C (190.4°F). OPEN CUP: 79°C (174.2°F).
Flammable Limits: LOWER: 0.9% UPPER: 5.9%

Products of Combustion: These products are carbon oxides (CO, CO2).
Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:

Flammable solid. Stop leak if without risk. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent
entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal.
Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS and with local
authorities.

p.2




Section 7: Handling and Storage

Precautions:

Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not
ingest. Do not breathe dust. Avoid contact with eyes Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Keep away
from incompatibles such as oxidizing agents.

Storage:

Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. Keep container dry. Keep in a cool place.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
Israel: TWA: 10 (ppm) TWA: 10 STEL: 15 (ppm) from ACGIH (TLV) [1995] TWA: 52 STEL: 79 (mg/m3) from ACGIH [1995]
Australia: STEL: 15 (ppm) Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)
Odor: Aromatic.

Taste: Not available.

Molecular Weight: 128.19 g/mole
Color: White.

pH (1% soln/water): Not available.
Boiling Point: 218°C (424.4°F)
Melting Point: 80.2°C (176.4°F)
Critical Temperature: Not available.
Specific Gravity: 1.162 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: 4.4 (Air=1)
Volatility: Not available.

Odor Threshold: 0.038 ppm
Water/Oil Dist. Coeff.: Not available.
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lonicity (in Water): Not available.

Dispersion Properties:
Partially dispersed in hot water, methanol, n-octanol. Very slightly dispersed in cold water. See solubility in methanol, n-
octanol.

Solubility:
Partially soluble in methanol, n-octanol. Very slightly soluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Highly reactive with oxidizing agents.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: May attack some forms of rubber and plastic

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 490 mg/kg [Rat]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 170
ppm 4 hour(s) [Rat].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH. DEVELOPMENTAL TOXICITY: Classified
Development toxin [POSSIBLE]. The substance is toxic to blood, kidneys, the nervous system, the reproductive system, liver,
mucous membranes, gastrointestinal tract, upper respiratory tract, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 305.2 ppm 96 hour(s) [Trout].
BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.
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Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 4.1: Flammable solid.
Identification: : Naphthalene, refined : UN1334 PG: IlI

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:

Rhode Island RTK hazardous substances: Naphthalene Pennsylvania RTK: Naphthalene Florida: Naphthalene Minnesota:
Naphthalene Massachusetts RTK: Naphthalene TSCA 8(b) inventory: Naphthalene TSCA 8(a) PAIR: Naphthalene TSCA 8(d)
H and S data reporting: Naphthalene: 06/01/87 SARA 313 toxic chemical notification and release reporting: Naphthalene: 1%
CERCLA: Hazardous substances.: Naphthalene: 100 Ibs. (45.36 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS B-4: Flammable solid. CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B:
Material causing other toxic effects (TOXIC).

DSCL (EEC):

R36- Irritating to eyes. R40- Possible risks of irreversible effects. R48/22- Harmful: danger of serious damage to health
by prolonged exposure if swallowed. R48/23- Toxic: danger of serious damage to health by prolonged exposure through
inhalation. R63- Possible risk of harm to the unborn child.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 2
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 2
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.

p.5



Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/11/2005 01:30 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Nickel metal MSDS

Section 1: Chemical Product and Company Identification

Product Name: Nickel metal Contact Information:

Catalog Codes: SLN2296, SLN1342, SLN1954 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: 7440-02-0 Houston, Texas 77396

RTECS: QR5950000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Nickel metal
Cl#: Not applicable.

Synonym: Nickel Metal shot; Nickel metal foil. 1-800-424-9300
Chemical Name: Nickel International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Ni For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name \ CAS # % by Weight
Nickel metal \ 7440-02-0 100

Toxicological Data on Ingredients: Nickel metal LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:

Potential Chronic Health Effects:

TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to skin. The

Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer), of eye contact (irritant), of
ingestion.

Slightly hazardous in case of skin contact (sensitizer), of ingestion, of inhalation (lung sensitizer). CARCINOGENIC EFFECTS:
Classified 2B (Possible for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Not available.

substance may be toxic to kidneys, lungs, liver, upper respiratory tract. Repeated or prolonged exposure to the substance can
produce target organs damage.

Section 4: First Aid Measures

Eye Contact:

p. 1



Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get
medical attention.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards: Material in powder form, capable of creating a dust explosion. This material is flammable
in powder form only.

Special Remarks on Explosion Hazards:

Material in powder form, capable of creating a dust explosion. Mixtures containing Potassium Perchlorate with Nickel &
Titanium powders & infusorial earth can explode. Adding 2 or 3 drops of approximately 90% peroxyformic acid to powdered
nickel will result in explosion. Powdered nickel reacts explosively upon contact with fused ammonium nitrate at temperatures
below 200 deg. C.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage

Precautions:

Keep locked up.. Do not breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable
respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Keep away from
incompatibles such as oxidizing agents, combustible materials, metals, acids.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 1 (mg/m3) from ACGIH (TLV) [United States] Inhalation Respirable. TWA: 0.5 (mg/m3) [United Kingdom (UK)] TWA: 1
(mg/m3) from OSHA (PEL) [United States] InhalationConsult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Metal solid. Lustrous solid.)
Odor: Odorless.

Taste: Not available.

Molecular Weight: 58.71 g/mole

Color: Silvery.

pH (1% soln/water): Not applicable.

Boiling Point: 2730°C (4946°F)

Melting Point: 1455°C (2651°F)

Critical Temperature: Not available.
Specific Gravity: Density: 8.908 (Water = 1)
Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.
Solubility:
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Insoluble in cold water, hot water. Insoluble in Ammonia. Soluble in dilute Nitric Acid. Slightly soluble in Hydrochloric Acid,
Sulfuric Acid.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, combustible materials, metals, acids.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Incompatible with strong acids, selenium, sulfur, wood and other combustibles, nickel nitrate, aluminum, aluminum trichloride,
ethylene, p-dioxan, hydrogen, methanol, non-metals, oxidants, sulfur compounds, aniline, hydrogen sulfide, flammable
solvents, hydrazine, and metal powders (especially zinc, aluminum, and magnesium), ammonium nitrate, nitryl fluoride,
bromine pentafluoride, potassium perchlorate + titanium powder + indusorial earth.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2B (Possible for human.) by IARC. Classified 2 (Some evidence.) by NTP. Causes
damage to the following organs: skin. May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.

Other Toxic Effects on Humans:
Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant, sensitizer), of ingestion.

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Dose/Conc: LDL [Rat] - Route: Oral; Dose: 5000 mg/kg LDL [Guinea Pig] - Route: Oral; Dose: 5000
mg/kg

Special Remarks on Chronic Effects on Humans: May cause cancer based on animal test data

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Nickel dust and fume can irritate skin. Eyes: Nickel dust and fume can irritate eyes.
Inhalation: Inhalation of dust or fume may cause respiratory tract irritation with non-productive cough, hoarseness, sore throat,
headache, vertigo, weakness, chest pain, followed by delayed effects, including tachypnea, dyspnea, and ARDS. Death due
to ARDS has been reported following inhalation of high concentrations of respirable metallic nickel dust. Later effects may
include pulmonary edema and fibrosis. Ingestion: Metallic nickel is generally considered not to be acutely toxic if ingested.
Ingestion may cause nausea, vomiting, abdominal , and diarrhea. Nickel may damage the kidneys(proteinuria), and may
affect liver function. It may also affect behavior (somnolence), and cardiovascular system (increased cornary artery resistance,
decreased myocardial contractility, myocardial damage, regional or general arteriolar or venus dilation). Chronic Potential
Health Effects: Skin: May cause skin allergy. Nickel and nickel compounds are among the most common sensitizers inducing
allergic contact dermatitis. Inhalation: Chronic inhalation nickel dust or fume can cause chronic hypertrophic rhinitis, sinusitis,
nasal polyps, perforation of the nasal septum, chronic pulmonary irritation, fibrosis, pulmonary edema, pulmonary eosinophilia,
Pneumoconiosis, allergies (asthma-like allergy), and cancer of the nasal sinus cavities, lungs, and possibly other organs.
Future exposures can cause asthma attacks with shortness of breath, wheezing, cough, and/or chest tightness. Chronic
inhalation of nickel dust or fume may also affect the liver (impaired liver function tests), and blood (changes in red blood

cell count). Ingestion: Prolonged or repeated ingestion of nickel can be a source chronic urticaria and other signs of allergy.
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Chronic ingestion of Nickel may also affect respiration and cause pneumoconiosis or fibrosis. Note: In the general population,
sensitization occurs from exposure to nickel-containing coins, jewelry, watches,

Section 12: Ecological Information

Ecotoxicity: Not available.
BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:

California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Nickel metal California prop. 65:
This product contains the following ingredients for which the State of California has found to cause cancer which would require
a warning under the statute: Nickel metal Connecticut hazardous material survey.: Nickel metal lllinois toxic substances
disclosure to employee act: Nickel metal lllinois chemical safety act: Nickel metal New York release reporting list: Nickel metal
Rhode Island RTK hazardous substances: Nickel metal Pennsylvania RTK: Nickel metal Michigan critical material: Nickel
metal Massachusetts RTK: Nickel metal Massachusetts spill list: Nickel metal New Jersey: Nickel metal New Jersey spill list:
Nickel metal Louisiana spill reporting: Nickel metal California Director's List of Hazardous Substances: Nickel metal TSCA 8(b)
inventory: Nickel metal

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):
R40- Possible risks of irreversible effects. R43- May cause sensitization by skin contact. S22- Do not breathe dust. S36- Wear
suitable protective clothing.

HMIS (U.S.A)):
Health Hazard: 2

Fire Hazard: 0
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Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: O
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:42 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com

has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET

MSDS Number: T028000 Revision Date: February 2010

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: Coated Roll Roofing and SBS, APP & SA Modified Products
See Attachment 1 for product names.

LABEL: TAMKO

USE & DESCRIPTION: Rolled Roofing

CHEMICAL FAMILY: Mixture

MANUFACTURED FOR:
TAMKO Building Products, Inc.
P.O. Box 1404

Joplin, MO 64802-1404

EMERGENCY TELEPHONE NUMBERS;
General Information: 1-417-624-6644 (8 a.m. - 5 p.m. CST)
Chemtrec: 1-800-424-9300

2. COMPOSITION/INFORMATION ON INGREDIENTS

Exposure Limits*
Components Cas No. % by OSHA ACGIH
Wt.
TWA STEL TWA STEL Unit
Petroleum asphalt 8052-42-4 <40 | 5fume NE 0.5 fume NE mg/m°
Limestone** 1317-65-3 <40 |10 NE 10 NE mg/m3
Polypropylene 9003-07-0 <20 | NE NE NE NE
Styrene - Butadiene 903-55-8 <15 | NE NE NE NE
Block Co-Polymer
Mineral Granules NE <40 | NE NE NE NE
MAT <8
Fiber Glass 65997-17-3 NE NE 1 fiber NE Cc
Urea Formaldehyde 9011-05-6 <2.4
Binder

Formaldehyde 50-00-0 <0.1 | 0.75 ppm 2 ppm 0.3ppm ppm
Polyester NE NE NE NE NE
Felt NE NE NE NE NE
BACKING <10
Sand ** 14808-60-7 NE NE mg/m®
Talc 4807-96-6 NE NE mg/m®
**contains:
crystalline silica >5%
quartz 14808-60-7 >0.1 See 1910.1000 | NE 0.025 resp dust | NE mg/m?>
crystobalite 14464-46-1 Table Z.3 NE 0.025 resp dust | NE mg/m®

NE = Not established

* Note: Due to the form of the product, hazardous exposures are not expected to occur. Exposure limits are provided
for information purposes only.
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MSDS Number: T028000 Revision Date: February 2010

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:

UNDER NORMAL CONDITIONS OF USE, THE PRODUCT IS NOT EXPECTED TO CREATE
ANY EMERGENCY HAZARDS.

INHALATION OF PRODUCT DUST MAY CAUSE TEMPORARY UPPER RESPIRATORY
IRRITATION

REMOVE AFFECTED INDIVIDUALS TO FRESH AIR.

SKIN IRRITATION MAY BE TREATED BY WASHING AREA WITH SOAP AND WATER.

EYE IRRITATION MAY BE TREATED BY FLUSHING EYES WITH LARGE AMOUNTS OF
WATER.

HMIS Rating: NFPA Rating:
Health - 1 Health - 1
Flammability - 1 Flammability - 1
Reactivity - 0 Reactivity - 0

Potential Health Effects

EYE CONTACT: If particles enter eye, may cause irritation resulting in tearing, stinging, redness or
swelling.

SKIN CONTACT: Primary route of exposure is skin contact. Repeated contact may cause skin
irritation due to roughness of product. Redness, drying and cracking of the skin (dermatitis) may
occur following prolonged and repeated contact. Prolonged or repeated skin contact could result in
absorption of hazardous components.

INGESTION: However, this product may cause irritation of the digestive tract followed by vomiting.
Avoid aspiration of vomit into the lungs which can cause inflammation or pneumonitis.

INHALATION: When product is heated, exposure to fumes, vapors or mists may cause irritation of
the nose and throat, and possible signs of central nervous system depression (symptoms may
include headache, dizziness, loss of coordination, and drowsiness). Loss of consciousness can
occur in poorly ventilated or confined spaces. Additional signs and symptoms of exposure may
include reduced appetite and abnormal fatigue. Use of this product in well-ventilated working
conditions is not expected to cause adverse effects.

Hydrogen sulfide (H2S), an extremely toxic gas, may be emitted from heated asphalt and may
accumulate in storage tanks and other confined spaces. At low concentrations (< 1 ppm), H2S can
be irritating to the eyes, nose and throat, and at high concentrations (>500 ppm) can cause rapid
unconsciousness and death. The odor of H,S cannot be used as an indicator of exposure, because
the gas causes rapid olfactory fatigue which deadens the sense of smell. Use this product only
under well-ventilated working conditions.
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CHRONIC EFFECT/CARCINOGENICITY/SPECIAL TOXIC EFFECTS: This product contains
petroleum asphalt. Petroleum asphalt is not listed as a carcinogen by OSHA or NTP. The
International Agency for Research on Cancer (IARC) has determined there is inadequate evidence
that asphalt alone is carcinogenic to humans, and that there is inadequate evidence for the
carcinogenicity of undiluted air-refined asphalts in experimental animals. The National Institute of
Occupational Safety and Health (NIOSH), has concluded that at higher temperatures roofing
asphalt fumes are a potential occupational carcinogen. If this product is heated or comes in contact
with heated material, avoid breathing fumes.

This product may contain small amounts of Polycyclic Aromatic Hydrocarbons (PAH’s) which are
recognized carcinogens in humans and experimental animals.

This product contains small amounts of respirable crystalline silica (quartz and crystobalite). The
International Agency for Research on Cancer (IARC) and the National Toxicology Program (NTP)
have determined that there is sufficient evidence for the carcinogenicity of respirable crystalline
silica in experimental animals and limited evidence for its carcinogenicity in humans. Prolonged
and repeated exposure to respirable silica-containing dust may have serious lung effects including
silicosis, bronchitis and lung cancer.

The physical nature of this product may help limit any inhalation hazard from crystalline silica during
application and in its hardened state. However, physical forces such as grinding, drilling and other
demolition work on the hardened product may liberate crystalline silica dust.

4. FIRST AID MEASURES

EYE CONTACT: Immediately flush eyes with plenty of cool water for at least 20 minutes,
occasionally lifting the eye lids to ensure thorough rinsing. Remove contacts if in use. Get medical
attention if irritation persists.

SKIN CONTACT: Clean any exposed skin with warm soapy water. Use a waterless hand cleaner
without pumice. Do not use solvents or thinners to remove material from skin. Get medical
attention if irritation persists or develops.

INGESTION: If swallowed, do not induce vomiting because of danger of aspirating material into
lungs resulting in damage and chemical pneumonia. Never give anything by mouth to an
unconscious person. If vomiting occurs, keep head lower than hips to prevent aspiration. Get
immediate medical attention.

INHALATION: If inhalation occurs, remove person to fresh air. Drink water to clear throat or blow
nose to clear. If not breathing, give artificial respiration or give oxygen by trained personnel. Get
immediate medical attention.

NOTES TO PHYSICIAN: This product is a mechanical irritant and is not expected to produce any

chronic health effects from exposure. Treatment should be based on removing the source of
irritation with treatment of symptoms as necessary.
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5. FIRE FIGHTING MEASURES

FLASH POINT (METHOD): Not applicable

FLAMMABLE LIMITS (% VOLUME IN AIR - SOLVENT COMPONENT):
Lower= N/A
Upper = N/A

AUTOIGNITION TEMPERATURE: 460°C / 860°F

EXTINGUISHING MEDIA: Dry chemical and carbon dioxide, or foam preferred. Avoid use of
straight-stream water.

SPECIAL FIRE FIGHTING PROCEDURES: Combustible. Avoid breathing fumes. Firefighters
should not enter confined spaces without wearing NIOSH approved positive pressure breathing
apparatus (SCBA) with full face mask and full protective equipment.

UNUSUAL FIRE OR EXPLOSION HAZARDS: When heated, fumes may burn if ignition source is
provided. Petroleum asphalt fumes can explode if emitted in an enclosed environment and supplied
with an ignition source. Burning product will cause thick black smoke.

6. ACCIDENTAL RELEASE MEASURES

PRECAUTIONS IF MATERIAL IS SPILLED OR RELEASED: Pick up large pieces. Do not dry
sweep dusts or blow with air in confined area. Do not burn.

WASTE DISPOSAL METHODS: Dispose in accordance with applicable Federal, State, and Local
regulations.

7. HANDLING AND STORAGE

STORAGE TEMPERATURE: Store away from heat and all ignition sources and open flames in
accordance with applicable laws and regulations.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Follow protective controls
outlined in this MSDS (see Section 8).

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

RESPIRATORY PROTECTION: Normally not needed in well-ventilated areas. If applicable
standards are exceeded or are likely to be exceeded, use a NIOSH/MSHA approved, contaminant-
specific, air-purifying respirator. If concentrations are sufficiently high that this respirator is
inadequate, or high enough to cause oxygen deficiency, use a positive pressure self-contained
breathing apparatus (SCBA). Follow all applicable respirator use, fitting, and training standards and
regulations.
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EYE PROTECTION: Chemical safety goggles or face shield needed if eye contact is possible.
SKIN: Leather or cotton gloves if necessary.

VENTILATION: Use only with adequate ventilation to maintain exposures below appropriate
exposure limits.

EXPOSURE GUIDELINES: See section 2 for component materials.
9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND ODOR: Dark mat. Some products may have granular surface.
BOILING POINT: >700 °F

Ph: Not applicable

MELTING POINT: > 200 °F

SPECIFIC GRAVITY: Variable

VAPOR PRESSURE: Not applicable

VAPOR DENSITY (AIR = 1): Not applicable

% VOLATILE, BY VOLUME: Not applicable

SOLUBILITY IN WATER: Negligible

EVAPORATION RATE (BUTYL ACETAT =1): <0.1

OTHER PHYSICAL AND CHEMICAL DATA: None
10. STABILITY AND REACTIVITY

STABILITY: Stable

CONDITIONS TO AVOID: Except when application requires heat welding or torch application
methods for installation to roof, keep from heat, sparks, open flame, and other sources of ignition.
Safety is of major importance when heat welding this product. It is the sole responsibility of the
roofing applicator to enforce fire safety precautions and to ensure safety at all times. Torches
should be extinguished when not in use and should not be left unattended. There should be a
sufficient number of fire extinguishers on the roof to handle any contingency that might develop
(min. 1 per torch). The roofing applicators should be trained in the proper use of fire extinguishers.
Avoid contact with strong oxidizing agents.
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HAZARDOUS POLYMERIZATION: Will not occur.

INCOMPATIBILTY (MATERIALS TO AVOID): Strong acids or bases, oxidizing agents and
selected amines.

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, ozone,
hydrogen sulfide, oxides of sulfur, and various hydrocarbons.

11. TOXICOLOGICAL INFORMATION: According to a December 2000 NIOSH report (No.
2001-110) titled “Hazard Review - Health Effects of Occupational Exposure to Asphalt,” research
has identified low levels of Polycyclic Aromatic Hydrocarbons (PAH’s) in laboratory generated
asphalt fumes. Benzo(a)pyrene, a PAH and known carcinogen, has been identified in field-
generated asphalt fumes. Asphalt roofing fume condensates and fractions have been shown to
contain chemicals known as PAH’s, which have a chemical structure similar to known carcinogens
and genotoxins. Laboratory-generated asphalt fumes have been shown to be genotoxic.
Laboratory-derived roofing asphalt fume condensates have been shown to be mutagenic,
clastogenic, and inhibit intracellular communication in mammalian cells.

Laboratory studies have shown chemical extracts of asphalt fumes to be carcinogenic to the skin of
experimental animals following lifetime exposures, and to show positive mutagenicity in screening
bioassays. The relevance of these studies to human exposures is not known at this time.

Inhalation studies have not been conclusive regarding asphalt’s carcinogenic potential; however,
adverse lung effects were seen in several species of laboratory animals.

Skin application of undiluted air-refined (oxidized) asphalt to experimental animals has not resulted
in skin tumors. The results were weakly positive when the samples were applied in a solvent
vehicle.

ACUTE AND CHRONIC TOXICITY

GENERAL PRODUCT INFORMATION

Fibers may cause mechanical irritation to eyes and skin. Ingestion may cause irritation of throat,
stomach and gastrointestinal tract. Inhalation may cause coughing, nose and throat irritation, and
sneezing. Higher exposures may cause difficulty breathing, congestion and chest tightness.

COMPONENT ANALYSIS - LD50/LC50
Urea, polymer with Formaldehyde (9011-05-6)
Inhalation LC50 Rat : > 167 mg/m3/4H
Oral LD50 Rat: 8394 mg/kg
Oral LD50 Mouse: 6361 mg/kg

Formaldehyde (50-00-0)
Inhalation LC50 Rat: 203 mg/m3
Inhalation LC50 Mouse: 454 mg/m3/4H
Oral LD50 Rat: 100 mg/kg
Oral LD50 Mouse: 42 mg/kg
Dermal LD50 Rabbit: 270 ulL/kg
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CARCINOGENICITY

A: GENERAL PRODUCT INFORMATION
FIBER GLASS CONTINUOUS FILAMENT - The International Agency for Research on Cancer
(IARC) in June 1987 categorized fiber glass continuous filament as not classifiable with respect to
human carcinogenicity (Group 3). The evidence from human, as well as animal studies, was
evaluated by IARC as insufficient to classify fiber glass continuous filament as a possible, probable
or confirmed cancer causing material. The American Conference of Governmental Industrial
Hygienists (ACGIH) A4 classification, not classifiable as a human carcinogen, for respirable
continuous filament glass fibers is based on inadequate data in terms of its carcinogenicity in
humans and/or animals. For respirable continuous filament glass fibers, a TLV-TWA of 1 fiber/cc
was adopted to protect workers against mechanical irritation. The TLV- TWA of 5 mg/m3 was
adopted for nonrespirable glass filament fiber, measured as inhalable dust, to prevent mechanical
irritation of the upper respiratory tract.

FORMALDEHYDE: In March 1987 the International Agency for Research on Cancer (IARC)
upgraded their overall evaluation of formaldehyde gas, based on evidence of carcinogenicity in
humans, from a possible human carcinogen (Group 2B based on inadequate evidence in humans)
to a probable human carcinogen (Group 2A based on limited evidence in humans). A number of
new epidemiological studies on persons in a variety of occupations with potential exposure to
formaldehyde were used in the evaluation. Cancers that occurred in excess in more than one
study are: Hodgkin’s disease, leukemia and cancers of the buccal cavity and pharynx (particularly
nasopharynx), lung, nose, prostrate, bladder, brain, colon, skin and kidney.

Exposure to formaldehyde at concentrations in excess of 1 ppm may cause significant irritation of
the eyes and upper respiratory tract. The irritation threshold appears to be about 0.3 ppm.
Pulmonary sensitization, although rare, does occur in humans. Formaldehyde solutions can cause
severe eye and moderate skin irritation. Repeated skin exposure to solutions of 2% or more
formaldehyde has caused allergic skin reactions. Formaldehyde was found to be weakly active in a
number of in vitro genotoxicity tests, but inactive in vivo. Formaldehyde did not cause birth defects
in offspring of female mice who were exposed to concentrations up to 10 ppm. Lifetime inhalation
of formaldehyde at concentrations above 5 ppm for 6 hours per day, caused nasal tumors in
laboratory animals. Many epidemiological studies have failed to link cancer to humans with
occupational exposure to formaldehyde.

The American Conference of Governmental Industrial Hygienists (ACGIH) A2 designation,
suspected human carcinogen, is based on cancer in experimental animals and conflicting or
insufficient epidemiologic studies of workers. The recommended ceiling TLV or 0.3 ppm for
workplace air formaldehyde is based on evidence of irritation of occupation exposure to
formaldehyde, as well as human formaldehyde exposures in other settings.

B. Component Carcinogenicity
ACGIH, IARC,0SHA, and NTP carcinogen lists have been checked for those components with
CAS registry numbers.

Fiber Glass Continuous (non-respirable) (65997-17-3)

ACGIH: A4- Not Classifiable as a Human Carcinogen (related to Continuous filament
glass fibers)
IARC: Monograph 43, 1988 (related to Glass filaments) (Group 3 (not classifiable)
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Formaldehyde (50-00-0)

ACGIH: A2 - suspected human carcinogen

OSHA: 0.75 ppm TWA PEL; 2 ppm STEL,; 0.5 ppm TWA action level; Irritant and
Potential cancer hazard (29 CFR 1910.1048)

NTP: Suspect Carcinogen (Possible Select Carcinogen)

IARC: Monograph 62, 1995 (Group 2A (probably carcinogenic to humans)

12. ECOLOGICAL INFORMATION: No specific data on this product.

13. DISPOSAL CONSIDERATIONS: This product has not been regulated as a hazardous
waste by the USEPA. Dispose in accordance with Federal, State and Local regulations. Do not
burn.

14. TRANSPORT INFORMATION: This product is not regulated as a hazardous material
for DOT transport under 49 CFR. It is also not regulated for vessel transport under the IMDG
Code.

15. REGULATORY INFORMATION

TOXIC SUBSTANCES CONTROL ACT (TSCA): Some components in this product are listed on
the TSCA Inventory.

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT
(CERCLA) - None

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA), TITLE Ill:
SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES: NONE

SECTION 311/312 HAZARD CATEGORIES:
Immediate health

Delayed Health

Fire Hazard

SECTION 313 REPORTABLE INGREDIENTS: Lead, PAH, Copper
CALIFORNIA PROPOSITION 65:

WARNING: This product contains a chemical known to the State of California to cause cancer and
birth defects or other reproductive harm.
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16. OTHER INFORMATION

e Preparation Date: May 2000
e Revised:

o

O O O O O OO OO OO O0o0OOo

o

July 2002

October 2002 (Formatting issues)

May 2004 for Prop 65 language;

August 2004 (Toxicological Information and DOT Transport Information)
November 2004 (Changes to Product List)

January 2005 (Listed Formaldehyde on Section 2)

May 2005 (Changes in emergency contact information)

August 2005 (Changes in Product List)

June 2006 (Company name change)

May 2007 (Formatting Issues)

October 2007 (Changes in Product List and Composition/Information on Ingredients)
September 2008 (Changes in Product List)

February 2010 (Changes to Composition/Information on Ingredients)

e Replaces: None

Disclaimer of Liability

The information and recommendations contained herein are to the best of TAMKO Building Products, Inc.’s
knowledge and belief, accurate and reliable as of the date issued. TAMKO Building Products, Inc. does not warrant
or guarantee their accuracy or reliability, and TAMKO Building Products, Inc. shall not be liable for any loss or
damage arising out of the use thereof.

The information and recommendations are offered for the user’s consideration and examination, and it is the user’s
responsibility to satisfy itself that they are suitable and complete for its particular use.
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Coated Roll Roofing and SBS, APP & SA Modified Roofing and Waterproofing products:

Awaplan Heat Welding
Awaplan Versa-Flex

Awaplan Versa-Smooth
Awaflex

Awaplan Premium

Awaplan 170

Base Sheet

Base-N-Ply

Bridgeguard

Master Smooth

Moisture Guard Plus

Nail Fast

Saturated Felt No. 30
TAMKO SA Self-Adhered Base
TAMKO SA Self-Adhered Cap
Slate Surfaced Roll Roofing
19” Selvedge Edge

4” Selvedge Edge Slate Surfaced
TAM-CAP

TAM-GLASS Premium
TAMKO Vapor-Chan

TAMKO Glass-Base
TAM-PLY IV

TAMKO APP G

TAMKO APP S

Type 43 Coated Base Coat
Versa-Base
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PCB

DISPOSAL MATERIAL SAFETY DATA SHEET

(POLYCHLORINATED BIPHENYLS)

COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients Name: polychlorinated biphenyls (PCBs)

HAZARD IDENTIFICATION

Reports of Carcinogenicity: YES

HEALTH HAZARDS ACUTE AND CHRONIC

o Eyes: Moderately irritating to eye tissues.

. Skin: Can be absorbed through intact skin, may cause de-fatting, potential for chloracne.

o Inhalation: Possible liver injury.

o Ingestion: Slightly toxic; reasonably anticipated to be carcinogenic.

EFFECTS OF OVER-EXPOSURE

Can cause dermatological symptoms; however, these are reversible upon removal of exposure
source.

FIRST AID MEASURES

o Evyes: Irrigate immediately with copious quantities of running water for at least 15 minutes
if liquid or solid PCBs get into them.

e Skin: Contaminated clothing should be removed and the skin washed thoroughly with soap
and water. Hot PCBs may cause thermal burns.

e Inhalation: Remove to fresh air; if skin rash or respiratory irritation persists, consult a
physician (if electrical equipment arcs over, PCBs may decompose to produce hydrochloric
acid).

e Ingestion: Consult a physician. Do not induce vomiting or give any oily laxatives. (If large
amounts are ingested, gastric lavage is suggested).

FIRE FIGHTING MEASURES: Flash Point: >141 °C (285.8 °F)

EXTINGUISHING MEDIA: PCBs are fire-resistant compounds.




FIRE-FIGHTING PROCEDURES

Standard fire-fighting wearing apparel and self-contained breathing apparatus should be worn when
fighting fires that involve possible exposure to chemical combustion products. Fire fighting
equipment should be thoroughly cleaned and decontaminated after use.

UNUSUAL FIRE/EXPLOSION HAZARD

If a PCB transformer is involved in a fire-related incident, the owner of the transformer is required
to report the incident. Consult and follow appropriate federal, provincial and local regulations.

Note: When askarel liquid becomes involved in a fire, toxic by-products of combustion are
typically produced including polychlorinated dibenzofurans and polychlorinated dibenzodioxins,
both known carcinogens. The structures of these chemical species are as follows:
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2,3,7,8-tetrachlorodibenzofuran
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TCDD
2,3,7,8-tetrachloro-dibenzo-p-dioxin

n=4-8

Note: 2,3,7,8-tetrachloro-dibenzo-p-dioxin is one of the most potent teratogenic, mutagenic and
carcinogenic agents known to man.

SPILL RELEASE PROCEDURES

Cleanup & disposal of liquid PCBs are strictly regulated by the federal government. Ventilate area.
Contain spill/leak. Remove spill by means of absorptive material. Spill clean-up personnel should
use proper protective clothing. All wastes and residues containing PCBs should be collected,
containerized, marked and disposed of in the manner prescribed by applicable federal, provincial
and local laws.

HANDLING AND STORAGE PRECAUTIONS

Care should be taken to prevent entry into the environment through spills, leakage, use,
vaporization, or disposal of liquid. Avoid prolonged breathing of vapours or mists. Avoid contact
with eyes or prolonged contact with skin. Comply with all federal, provincial and local regulations.



OTHER PRECAUTIONS

Federal regulations require PCBs, PCB items, storage areas, transformer vaults, and transport
vehicles to be appropriately labelled.

RESPIRATORY PROTECTION

Use OHSA approved equipment when airborne exposure limits are exceeded. Full facepiece
equipment is recommended and, if used, replaces need for face shield and/or chemical splash
goggles. The respirator use limitations specified by the manufacturer must be observed.

VENTILATION

Provide natural or mechanical ventilation to control exposure levels below airborne exposure levels.

PROTECTIVE GLOVES: Wear appropriate chemical resistant gloves to prevent skin contact.

EYE PROTECTION: Wear chemical splash goggles and have eye baths available.

OTHER PROTECTIVE EQUIPMENT

Wear appropriate protective clothing. Provide a safety shower at any location where skin contact
can occur.

WORK HYGIENIC PRACTICES

Wash thoroughly after handling. Supplemental safety and health : none

PHYSICAL/CHEMICAL PROPERTIES

. Vapour pressure: (mm Hg @100 °F) 0.005 - 0.00006

e  Viscosity: (CENTISTOKES) 3.6 - 540

° Stability indicator/materials to avoid: Yes

. Stability Condition to Aveid: PCBs are very stable, fire-resistant compounds.

HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide, carbon dioxide, hydrogen chloride, phenolics, aldehydes, furans, dioxins

WASTE DISPOSAL METHODS

Consult the applicable PCB regulations prior to any disposal of PCBs or PCB-contaminated items.



Health

Science Lab.com

Chemicals & Laboratory Equipment

Fire

Reactivity

Personal
Protection

Material Safety Data Sheet
Silver MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Silver Contact Information:
Catalog Codes: SLS4222, SLS2005, SLS3427, SLS1210, Sciencelab.com, Inc.
SLS2632, SLS4054, SLS1837 14025 Smith Rd.

Houston, Texas 77396
CAS#: 7440-22-4 US Sales: 1-800-901-7247
RTECS: VW3500000 International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Silver Order Online: Sciencel.ab.com
CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

CI#: Not applicable.
Synonym:

Chemical Formula: A
9 For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name ‘ CAS # % by Weight

Silver \ 7440-22-4 100

Toxicological Data on Ingredients: Silver: ORAL (LD50): Acute: 100 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion, of inhalation. Severe over-exposure can result in death.
Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not

available. DEVELOPMENTAL TOXICITY: Not available. Repeated exposure to an highly toxic material may produce general

deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.

Skin Contact: No known effect on skin contact, rinse with water for a few minutes.




Serious Skin Contact: Not available.
Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.

Ingestion:

Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: Some metallic oxides.

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Avoid contact with
eyes In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and
show the container or the label.

Storage:

Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Highly toxic or infectious materials should be stored in a separate locked safety storage cabinet or
room.
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Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Splash goggles. Lab coat.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a specialist BEFORE
handling this product.

Exposure Limits:
TWA: 0.01 (mg/m3) from OSHA (PEL) TWA: 0.01 (mg/m3) from OSHA NIOSH Australia;: TWA: 0.1 (mg/m3)Consult local
authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Solid metallic powder. Metal solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 107.87 g/mole

Color: Not available.

pH (1% soln/water): Not applicable.

Boiling Point: 2212°C (4013.6°F)

Melting Point: 961°C (1761.8°F)

Critical Temperature: Not available.

Specific Gravity: 10.4 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: Is not dispersed in cold water, hot water.

Solubility: Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.

Corrosivity: Non-corrosive in presence of glass.
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Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 100 mg/kg [Mouse].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Very hazardous in case of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the original product.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification:
Identification:

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Rhode Island RTK hazardous substances: Silver Pennsylvania RTK: Silver Minnesota: Silver Massachusetts RTK: Silver New
Jersey: Silver TSCA 8(b) inventory: Silver TSCA 8(a) PAIR: Silver TSCA 8(d) H and S data reporting: Silver SARA 313 toxic
chemical notification and release reporting: Silver: 1% CERCLA: Hazardous substances.: Silver: 1000 Ibs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.
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Other Classifications:

WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).

DSCL (EEC): R41- Risk of serious damage to eyes.
HMIS (U.S.A):
Health Hazard: 2
Fire Hazard: 1
Reactivity: 0
Personal Protection: j
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:
Not applicable. Lab coat. Wear appropriate respirator when ventilation is inadequate. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 08:26 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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GRrouUP LLC

UNLEADED GASOLINE (ALL GRADES)
MATERIAL SAFETY DATA SHEET

Petrocom Energy Group, LLC
1330 Post Oak Blvd., Suite 2350
Houston, Texas 77056

Phone: 713-418-3000

Fax: 713-418-3001

Revision Date: 03/05/2008

| Section 1: Product Identification

Name: Unleaded Gasoline

Synonyms: Regular/Midgrade/Premium Gasoline, Motor Fuel, Reformulated Gasoline, RFG,
Conventional Gasoline.

CAS No.: 86290-81-5

MSDS No.: PEG-UNL

Use: Motor fuel

| Section 2: Product Composition

Component CAS Number Amount (%)
Gasoline 86290-81-5 0-100
Benzene 71-43-2 0-5
Toluene 108-88-3 0-30
Xylene (all isomers) 1330-20-7 0-25
Hexane (other isomers) Mixture 5-25
n-Hexane 110-54-3 0-3
Cyclohexane 110-82-7 0-3
Octanes (all isomers) Mixture 0-20
Heptane (all isomers) 142-82-5 0-15
Ethanol 64-17-5 0-10
Pentanes (all isomers) Mixture 0-20
Trimethylbenzenes (all isomers) 95-63-6 0-5
Ethylbenzene 100-41-4 0-5
Cumene 98-82-8 0-5
Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0-16
Tertiary Amyl Methyl Ether (TAME) 994-05-8 0-6
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| Section 3: Hazards Identification

Emergency Overview Hazard Rankings

DANGER! NFPA
Extremely Flammable liquid and vapor
Harmful if swallowed
Skin Irritant 3
May cause eye and respiratory irritation
Cancer Hazard — Contains material which can
cause cancer

Physical form:
Appearance:
Odor:

Liquid
Clear to amber
Strong, Gasoline

Potential Health Effects

Eyes:

Skin:

Inhalation:

Ingestion:

Signs / Symptoms:

Contact with eyes may cause irritation, redness, tearing, stinging,
watering and blurred vision.

Contact with skin may cause irritation, itching, redness and skin damage.
Prolonged or repeated contact may cause drying and cracking of the skin,
and may also cause dermatitis and inflammation. (See also section 11).
Breathing high concentration can be harmful. Throat and lung irritation
may occur. Central nervous system effects including nausea, euphoria,
dizziness, headache, fatigue, drowsiness or unconsciousness may occur
due to long term or high concentration exposure to vapors.

Toxic if swallowed. This product may cause nausea, vomiting, dizziness,
drowsiness, diarrhea if swallowed. Central nervous system effects may
be caused. Swallowing this product can result in severe lung damage
and/or death.

When overexposed to this product effects such as nausea, vomiting,
blurred vision, respiratory failure, central nervous system depression,
unconsciousness, tremor, death may occur.

See toxicological Information (section 11)

MSDS No: PEG-UNL
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MSDS — Unleaded Gasoline (All Grades)

| Section 4: First Aid Measures

Eye contact:

Skin contact:

Inhalation (Breathing):

Ingestion (Swallowing):

Notes to Physician:

Flush eyes immediately with fresh, cool water for at least 15
minutes. If irritation or redness or any symptoms persist, seek
medical attention.

Remove contaminated clothes and shoes. Flush affected area
with large amounts of water. If skin surface is damaged, apply a
clean dressing and seek medical attention. If skin surface is not
damaged, wash affected area thoroughly with soap and water. If
irritation or redness develops, seek medical attention.

If inhaled, immediately move person to fresh air. If there is
difficulty breathing, give oxygen. If not breathing, immediately give
artificial respiration. Seek medical attention.

This product may be harmful or fatal if swallowed. This product
may cause nausea, vomiting, diarrhea and restlessness. Do not
induce vomiting. Do not give anything by mouth because this
material can enter the lungs and cause severe lung damage. If
victim is unconscious or drowsy, place on the left side with the
head down. Seek immediate medical attention.

This material sensitizes the heart to the effects of
sympathomimetic amines. Epinephrine and other
sympathomimetic drugs may initiate cardiac arrhythmias in
individuals exposed to this material.

Inhalation overexposure can produce toxic effects. Monitor
respiratory distress. If difficulty in breathing evaluate upper
respiratory tract inflammation, bronchitis and pneumonitis.
Administer supplemental oxygen as required.

If ingested, this material presents a significant aspiration and
chemical pneumonitis hazard. Cinsuder activated charcoal and/or
gastric lavage. If patient is obtunded, protect the airway by cuffed
endotracheal intubtion or by placement of the body in a
Trendelenburg and left lateral decubitus position.

MSDS No: PEG-UNL
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Petrocom Energy Group, LLC MSDS — Unleaded Gasoline (All Grades)

| Section 5: Fire Fighting Measures

NFPA Hazard Class: Health = 1 ; Flammability = 3 ; Instability = 0
(0 — Minimal ; 1 — Slight ; 2 — Moderate ; 3 — Serious ; 4 — Severe)

3

Auto - ignition temperature : >260 'C (500 °F)
Flash point : Closed cup: -43 °C (-45 °F)

Flammable limits : Lower: approximately 1.4%
Upper: approximately 7.6%

Products of combustion : Carbon monoxide, carbon dioxide, nitrogen and sulfur oxides,
smoke, fumes, unburned hydrocarbons and other products of
incomplete combustion.

Special properties : Flammabile liquid" This material can be ignited by heat, sparks,
flames or other sources of ignition. Vapors may travel long
distances to a source where they can ignite and flash back, or
explode. A mixture of vapor and air can create an explosion
hazard in confined spaces. If container is not properly cooled, it
can rupture n the heat of a fire.

Extinguishing media : Use of dry chemical, carbon dioxide, or foam is recommended to
extinguish fire. Water spray is recommended to cool or protect
exposed materials or structures. Carbon dioxide can displace
oxygen. Use caution when applying carbon dioxide in confined
spaces. Water may not extinguish the fire, unless it is used by
experienced fire fighters and under favorable conditions.

Protective Equipment for : Fire fighters should wear appropriate protective equipment and
Fire Fighters self contained breathing apparatus (SCBA) with a full face piece
operated in positive pressure mode.
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| Section 6: Accidental Release Measures

Personal precautions: This material is extremely flammable. Eliminate all ignition
sources. Keep all hot metal surfaces away from
spill/release. All equipment used when handling this
material must be grounded.

Spill precautions: Stay upwind and away from spill. Notify persons down
wind of the spill, isolate spill area and keep unauthorized
personnel out. If it can be done with minimal risk, try to
stop spill. Always wear protective equipment, including
respiratory protection. Contact emergency personnel.

Environmental precautions: Prevent spilled material from entering sewers, drains, saill,
and natural waterways. Use foam or spills to minimize
vapors (section 5). Spilled material may be absorbed into
an appropriate absorbent material.

Methods for cleaning up: Notify fire authorities and appropriate federal, state and
local agencies. Immediate cleanup is recommended.

| Section 7: Handling and Storage

Handling: Flammable liquid and vapor. To be used only as a motor fuel. Avoid inhalation
of vapors and contact with skin. Wash hands thoroughly after handling this
material. Use in a well ventilated area away from all ignition sources. Use
product with caution around heat, sparks, static electricity and open flames.
Static electricity may ignite vapors and cause fire.

Empty containers retain residue and may be dangerous. Do not pressurize, cut,
weld, braze, solder, drill, grind, or expose such containers to heat, flame,
sparks or other ignition sources. The may explode and cause injury and/or
death. Empty drums should be completely drained, properly bunged, and
returned promptly to a drum reconditioner. All containers should be disposed of
in an environmentally safe manner and in accordance with governmental
regulations.

Storage: Store in approved containers only. Keep in tightly closed containers in cool,
dry, well ventilated areas. Keep isolated away from heat, sources of ignition
and hot metal surfaces.
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| Section 8: Exposure Controls / Personal Protection

Engineering controls:

Personal Protection

Eye Protection:

Skin Protection:

Respiratory Protection:

General Protection:

Provide ventilation or other engineering controls to keep the
airborne concentrations of vapor or mists below their occupational
exposure limits. Eyewash stations and safety showers should be
located near the work-station.

Keep away from eyes. Safety glasses complying with approved
standards should be worn. Chemical type goggles should be
worn.

Keep away from skin. Skin protection should be worn. Chemical
resistant, impervious gloves should be worn. Always follow good
personal hygiene practices after handling the material.

Approved respiratory equipment must be used if a risk
assessment indicates it is necessary. If workplace exposure limits
for product or components are exceeded, NIOSH approved
equipment should be worn.

Use this material in well ventilated areas. Ventilation equipment
should be explosion proof also.

MSDS No: PEG-UNL
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Petrocom Energy Group, LLC MSDS — Unleaded Gasoline (All Grades)

Component Applicable Workplace Exposure Limits

Gasoline ACGIH — TWA: 300 ppm (8 hours)
STEL: 500 ppm (15 minutes)

Benzene ACGIH — TWA: 0.5 ppm (8 hours)
STEL: 2.5 ppm (15 minutes)

OSHA — TWA: 1 ppm (8 hours)
STEL: 5 ppm (15 minutes)

Toluene ACGIH — TWA: 20 ppm (8 hours)

OSHA — TWA: 200 ppm (8 hours)
CEIL: 300 ppm
PEAK: 500 ppm (10 minutes)

Xylene (all isomers) ACGIH - TWA: 100 ppm (8 hours)

STEL: 150 ppm (15 minutes)

OSHA — TWA: 100 ppm (8 hours)

Hexane (other isomers) ACGIH — TWA: 500 ppm (8 hours)

STEL: 1000 ppm (15 minutes)

n-Hexane ACGIH - TWA: 50 ppm (8 hours)

OSHA — TWA: 500 ppm (8 hours)

Cyclohexane ACGIH — TWA: 100 ppm (8 hours)

OSHA — TWA: 300 ppm (8 hours)

Octanes (all isomers) ACGIH — TWA: 300 ppm (8 hours)

OSHA — TWA: 500 ppm (8 hours)

Heptane (all isomers) ACGIH — TWA: 400 ppm (8 hours)

STEL: 5000 ppm (15 minutes)

OSHA — TWA: 500 ppm (8 hours)

Ethanol ACGIH — TWA: 1000 ppm (8 hours)

OSHA — TWA: 1000 ppm (8 hours)

Pentanes (all isomers) ACGIH — TWA: 600 ppm (8 hours)

OSHA — TWA: 1000 ppm (8 hours)

Trimethylbenzenes (all isomers) ACGIH — TWA: 25 ppm (8 hours)

Ethylbenzene ACGIH - TWA: 100 ppm (8 hours)
STEL: 125 ppm (15 minutes)
OSHA — TWA: 100 ppm (8 hours)
Cumene ACGIH - TWA: 50 ppm (8 hours)

OSHA — TWA: 50 ppm (8 hours)

Methyl Tertiary Butyl Ether (MTBE)

ACGIH — TWA: 50 ppm (8 hours)

Tertiary Amyl Methyl Ether (TAME)

ACGIH — TWA: 20 ppm (8 hours)
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| Section 9: Physical and Chemical Properties

Physical State: Liquid.

Color: Transparent, clear to amber liquid.
Odor: Strong. Characteristic gasoline odor.
pH: Not applicable

Boiling Point: >26 °C (>78 °F)

Melting Point: Not applicable.

Specific gravity: 0.66 to 0.75 (Water = 1)

Vapor density: 3to4 (Air=1)

Vapor pressure: 220-450 mm Hg at 20°C (68°F) / 6-15 Reid-psia at 37.8°C (100°F)
Volatility: 720 — 770 g/l VOC (w/v)

Viscosity (at 40 °C): <1

Flash Point: <-45°F/<43°C

Bulk Density: 6.0 — 6.4 Ibs/gal

Solubility in water: Negligible

| Section 10: Stability and Reactivity

Stability: Stable. Extremely flammable liquid and vapor. Vapor can cause
fire.

Conditions to avoid: Keep away from heat, flame and all other possible sources of
ignition.

Materials to avoid: Keep away from strong oxidizing agents such as acids, chlorine,

hydrogen peroxide and oxygen.

Hazardous decomposition Please refer to the combustion products identified in Section 5 of
products: this MSDS.

Hazardous Polymerization: Not expected to occur.
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MSDS — Unleaded Gasoline (All Grades)

| Section 11: Toxicological Information

Toxicology Information

Oral toxicity:
Dermal toxicity:
Inhalation toxicity:
Eye irritation:
Skin irritation:

Other data:

Subchronic toxicity:

Neurotoxicity:

Reproductive toxicity:

Chronic toxicity:

Almost non-toxic. LD 50: > 2000 mg/kg (species: rats)

Almost non-toxic. LD 50: > 2000 mg/kg (species: rabbits)

Almost non-toxic. LD 50: > 5 mg/l (species: rats)

Almost non-irritating. Draize score: > 6 and < 15 (species: rabbits)
Irritant. Primary irritation index: > 3 and < 5 (species: rabbits)

Inhalation of high concentrations of vapors or mists may cause
respiratory system irritation and damage. It may also result in the
damage and depression of the central nervous system and may
cause death. Prolonged contact with the material may cause
severe skin irritation.

Dermal studies resulted in significant irritation but not systematic
toxicity (species: rabbits). Inhalation exposures (90 day,
approximately 1500 ppm vapor) produced light hydrocarbon
nephropathy but no significant systemic toxicity (species: rats).

Repeated and prolonged exposures to high concentrations of
vapor has been reported to result in central nervous system
damage and eventually, death. In a study in which ten human
volunteers were exposed for 30 minutes to approximately 200,
500 or 1000 ppm concentrations of gasoline vapor, irritation of the
eyes was the only significant effect observed, based on both
subjective and objective assessments.

However, no persistent neurotoxic effects were observed in
subchronic inhalation studies of gasoline.

An inhalation study with rats exposed to 0, 400 and 1600 ppm of
wholly vaporized unleaded gasoline, 6 hours per day on day 6
through 16 of gestation, showed no teratogenic effects nor
indication of toxicity to either the mother or the fetus. Another
inhalation study in rats exposed to 3000, 6000, or 9000 ppm of
gasoline vapor, 6 hours per day on day 6 through 20 of gestation,
also showed no teratogenic effects nor indications of toxicity to
either the mother or the fetus.

A lifetime mouse skin painting study of unleaded gasoline applied
at 50 microliters, three time weekly, resulted in some severe skin
irritation and changes, but no statistically significant increase in
skin cancer or cancer to any other organ. Lifetime inhalation of
wholly vaporized unleaded gasoline over 2000 ppm has caused
increased liver tumors in female mice and increased kidney
tumors in male rats. The EPA has concluded that mechanism by
which wholly vaporzied unleaded gasoline causes kidney damage
is unque to the male rat. The effects in that species (kidney
damage and cancer) should not be used in human risk
assessment.

MSDS No: PEG-UNL
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Other toxic effects Extremely hazardous in case of ingestion.

on humans Very hazardous in case of eye contact.
Hazardous in case of skin contact.
Slightly hazardous in case of inhalation.

Carcinogenic effects: Contains material that may cause cancer depending on the level
and duration of exposure.

Target organs: Contains material that may cause damage to humans organs such
as (but not limited to) blood, kidneys, lungs, liver, eye, skin,
nervous system and upper respiratory tract.

| Section 12: Ecological Information

Ecotoxicity: This material may be toxic to aquatic organisms such as algae
and daphnia. It has also shown to be toxic to fish.

Environmental fate: The material is expected to be readily biodegradable. When
released into the environment, some of the constituents of
gasoline will volatilize and be photo degraded in the atmosphere.
Following spillage, the more volatile components of gasoline will
be rapidly lost, with concurrent dissolution of these and other
constituents into the water. Factors such as local environmental
conditions, photo-oxidation, biodegradation and adsorption onto
suspended sediments, can contribute to the weathering of spilled
gasoline.

| Section 13: Disposal Considerations

Waste disposal: Avoid disposal of spilled material and runoff and contact with sail,
waterways, drains and sewers. Disposal of this product and any of
its by products should always comply with the requirements of
environmental protection and waste disposal legislation and any
local authority requirements.

This material would likely be identified as a federally regulated
RCRA hazardous waste. See sections 7 and 8 for further
information on handling, storage and personal protection. See
section 9 for the material's physical and chemical properties.
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| Section 14: Transportation Information

This material is U.S Department of Transportation (DOT) regulated material.

Shipping name:

Hazard class:
Packing Group:

UN / NA Number:

Emergency Response Code:

Label:

Gasoline, 3, UN 1203, PG I

Gasohol, 3, NA 1203, PG Il (for gasoline blended with less
than 20% ethanol).

3 DOT Class: Flammabile liquid

Il

UN1203 / NA1203

128

| Section 15: Regulatory Information

TSCA Inventory:

SARA 302/ 304:
Emergency planning and
notification

SARA 311/ 312:
Hazard identification

This product and/or its components are listed on the Toxic
Substances Control Act (TSCA)

The Superfund Amendments and Reauthorization Act of 1986
(SARA) Title Il requires facilities subject to Subparts 302 and
304 to submit emergency planning and notification information
based on Threshold Planning Quantities (TPQs) and
Reportable Quantities (RQs) for “Extremely Hazardous
Substances” listed in 40 CFR 302.4 and CFR 355. No
components were identified.

SARA Title Il requires facilities subject to this subpart to
submit aggregate information on chemicals by “Hazard
Category” as defined in 40 CFR 370.2. This material would be
classified under: Fire, Acute (immediate) Health Hazard,
Chronic (Delayed) Health Hazard.

MSDS No: PEG-UNL
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MSDS — Unleaded Gasoline (All Grades)

CERCLA / SARA 313:
Toxic and chemical
notification and release
reporting

This material contains the following chemicals subject to the
reporting requirements of Section 313 of SARA Title Ill and
40 CFR 372

Component CAS Number Amount (%)
Benzene 71-43-2 0-5
Toluene 108-88-3 0-30
Xylene (o, m, p isomers) 1330-20-7 0-25
n-Hexane 110-54-3 0-3
Cyclohexane 110-82-7 0-3

1, 2, 4 Trimethylbenzenes 95-63-6 0-5
Ethylbenzene 100-41-4 0-5
Cumene 98-82-8 0-5

Methyl Tertiary Butyl Ether (MTBE) 1634-04-4 0-16

California Proposition 65:

Canadian Regulations:

This material may contain detectable quantities of the following
chemicals known to the State of California to cause cancer, birth
defects or other reproductive harm, and which may be subject to
the requirements of California Proposition 65 (CA Health & Safety
Code Section 25249.5):

Benzene (CAS NO. 71-43-3)

Toluene (CAS No. 108-88-3)

Ethylbenzene (CAS No. 100-41-4)

Naphthalene (CAS No. 91-20-3)

WHMIS Hazard Class: B2 — Flammable Liquids
D2A — Very Toxic Material

MSDS No: PEG-UNL
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| Section 16: Other Information

Issue date: March 5, 2008
Previous issue date: No previous date
Version: 1

MSDS Code: PEG-UNL
Legend:

ACGIH = American Conference of Governmental Industrial Hygienists
CAS = Chemical Abstracts Service Registry

CEIL = Ceiling Limit

CERCLA = The Comprehensive Environmental Response, Compensation and Liability Act
EPA = Environmental Protection Agency

NFPA = National Fire Protection Association

OSHA = Occupational Safety and Health Administration

SARA = Superfund Amendments and Reauthorization Act

STEL = Short Term Exposure Limit (15 minutes)

TWA = Time Weighted Average (8 hours)

WHMIS = Worker Hazardous Materials Information System (Canada)

Disclaimer:

The information presented in this Material Safety Data Sheet (MSDS) d on data believed to be
accurate as of the issuance date of this MSDS. No warranty is expressed or implied for the
accuracy or completeness of the above provided information. Petrocom Energy Group, LLC
does not assume any liability for any damage or injury arising out of product use by others. The
end user of the product has the responsibility for evaluating the accuracy of the data, and
determining the safety, toxicity and suitability of the product under any conditions.
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MATERIAL SAFETY DATA SHEET

1. PRODUCT IDENTIFICATION

Material Name
Chemical Family
Formula

Uses

XYLENE

Aromatic Hydrocarbon

C6H4(CH3)2

Raw material for use in the chemical industry. Solvent.

2. COMPOSITION/INFORMATION ON INGREDIENTS

CAS No.
Material Formal Name
Synonyms

1330-20-7
Benzene, dimethyl
Dimethyl Benzenes
Xylene S

Mixed xylenes

3. HAZARDS IDENTIFICATION

Health Hazards

Safety Hazards

Environmental Hazards

Harmful by inhalation and in contact with skin. Vapours may
cause drowsiness and dizziness. Slightly irritating to repiratory
system. Irritating to skin. Moderately irritating to eyes. Harmful:
may cause lung damage if swallowed. Possibility of organ or
organ system damage from prolonged exposure; see Chapter
11 for details. Target organ(s): Central nervous system (CNS).
Auditory system.

Highly flammable. In use, may form flammable/explosive
vapour-air mixture. Electrostatic charges may be generated
during pumping. Electrostatic discharge may cause fire.

Toxic to aquatic organisms.

4. FIRST AID MEASURES
General Information

Inhalation

Skin Contact

Eye Contact

Ingestion

Keep victim calm. Obtain medical treatment immediately.

DO NOT DELAY. Remove to fresh air. If rapid recovery does
not occur, transport to nearest medical facility for additional
treatment.

Remove contaminated clothing. Immediately flush skin with
large amount of water for at least 15 minutes, and follow by
washing with soap and water if available. If redness, swelling,
pain and/or blisters occur, transport to the nearest medical
facility for additional treatment.

Immediately flush eyes with large amounts of water for at least
15 minutes while holding eyelids open. Transport to the nearest
medical facility for additional treatment.

If swallowed, do not induce vomiting: transport to nearest
medical facility for additional treatment. If vomiting occurs
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Advice to Physician

spontaneously, keep head below hips to prevent aspiration.
Potential for chemical pneumonitis. Consider: gastric lavage
with protected airway, administration of activated charcoal.
Potential for cardiac sensitization, particularly in abuse
situations. Hypoxia or negative inotropes may enhance these
effects. Consider: oxygen therapy. Call a doctor or poison
control centre for guidance.

5. FIRE FIGHTING MEASURES

Clear fire area of all non-emergency personnel.

Specific Hazards

Extinguishing Media

Unsuitable Extinguishing
Media

Protective Equipment for
Firefighters

Additional Advice

The vapour is heavier than air, spreads along the ground and
distant ignition is possible. Will float and can be reignited on
surface water. Carbon monoxide may be evolved if incomplete
combustion occurs.

Foam, water spray or fog. Dry chemical powder, carbon
dioxide, sand or earth may be used for small fires only.

Do not use water in a jet.

Wear full protective clothing and self-contained breathing
apparatus.
Keep adjacent containers cool by spraying with water.

6. ACCIDENTAL RELEASE MEASURES

Observe all relevant local and international regulations. Avoid contact with spilled or released
material. For guidance on selection of personnel protective equipment see Chapter 8 of this
MSDS. See Chapter 13 for information on disposal.

Protective measures

Clean Up Methods

Isolate hazard area and deny entry to unnecessary or
unprotected personnel. Stay upwind and keep out of low areas.
Shut off leaks, if possible without personal risks. Remove all
possible sources of ignition in the surrounding area. Use
appropriate containment (of product and fire fighting water) to
avoid environmental contamination. Prevent from spreading or
entering drains, ditches or rivers by using sand, earth, or other
appropriate barriers. Attempt to disperse the vapour or to direct
its flow to a safe location for example by using fog sprays. Take
precautionary measures against static discharge. Ensure
electrical continuity by bonding and grounding (earthing) all
equipment. Ventilate contaminated area thoroughly.

For large liquid spills (> 1 drum), transfer by mechanical means
such as vacuum truck to a salvage tank for recovery or safe
disposal. Do not flush away residues with water. Retain as
contaminated waste. Allow residues to evaporate or soak up
with an appropriate absorbent material and dispose of safely.
Remove contaminated soil and dispose of safely.

For small liquid spills (< 1 drum), transfer by mechanical means
to a labelled, sealable container for product recovery or safe
disposal. Allow residues to evaporate or soak up with an
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Additional Advice

InterTrade(Singapore)Chemicals Pte Ltd

appropriate absorbent material and dispose of safely. Remove
contaminated soil and dispose of safely.

Notify authorities if any exposure to the general public or the
environment occurs or is likely to occur. Local authorities should
be advised if significant spillages cannot be contained. The
vapour is heavier than air, spreads along the ground and distant
ignition is possible. Vapour may form an explosive mixture with
air. See Chapter 13 for information on disposal.

7. HANDLING AND STORAGE

General Precautions

Handling

Storage

Product Transfer
Recommended Materials

Unsuitable Materials
Container Advice

Additional Information

Avoid breathing of or contact with material. Only use in well
ventilated areas. Wash thoroughly after handling. For guidance
on selection of personal protective equipment see Chapter 8 of
this Material Safety Data Sheet. Use the information in this data
sheet as input to a risk assessment of local circumstances to
help determine appropriate controls for safe handling, storage
and disposal of this material.

Avoid contact with skin, eyes, and clothing. Extinguish any
naked flames. Do not smoke. Remove ignition sources. Avoid
sparks. Electrostatic charges may be generated during
pumping. Electrostatic discharge may cause fire. Ensure
electrical continuity by bonding and grounding (earthing) all
equipment. Restrict line velocity during pumping in order to
avoid generation of electrostatic discharge (<=1 m/sec until fill
pipe submerged to twice its diameter, then <= 7 m/sec). Avoid
splash filling. Do NOT use compressed air for filling,
discharging, or handling operations. Handle and open container
with care in a well ventilated area.

Vapours from tanks should not be released to atmosphere.
Breathing losses during storage should be controlled by a
suitable vapour treatment system. Bulk storage tanks should be
diked (bunded). Must be stored in a diked (bunded)
well-ventilated area, away from sunlight, ignition sources and
other sources of heat. Keep away rom aerosols, flammables,
oxidizing agents, corrosives and from other flammable products
which are not harmful or toxic to man or to the environment.
The vapour is heavier than air. Beware of accumulation in pits
and confined spaces. Storage Temperature: Ambient.

Keep containers closed when not in use. Do not use
compressed air for filling, discharging or handling.

For containers, or container linings use mild steel, stainless
steel.

Natural, butyl, neoprene or nitrile rubbers.

Containers, even those that have been emptied, can contain
explosive vapours. Do not cut, drill, grind, weld or perform
similar operations on or near containers.

Ensure that all local regulations regarding handling and storage
facilities are followed.
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Occupational Exposure Limits

Material Source Type ppm mg/m3 Notation
Ethylbenze | ACGIH TWA 100 ppm
ne
ACGIH STEL 125 ppm
SG OEL TWA 100 ppm 434 mg/m3
SG OEL STEL 125 ppm 543 mg/m3
Xylene, ACGIH TWA 100 ppm
Mixed
Isomers
ACGIH STEL 150 ppm
SG OEL TWA 100 ppm 434 mg/m3
SG OEL STEL 150 ppm 651 mg/m3

Additional Information

Exposure Controls

Personal Protective
Equipment
Respiratory Protection

Hand Protection

Skin notation means that significant exposure can also occur by
absorption of liquid through the skin and of vapour through the
eyes or mucous membranes.

The level of protection and types of controls necessary will vary
depending upon potential exposure conditions. Select controls
based on a risk assessment of local circumstances.
Appropriate measures include: Adequate ventilation to control
airborne concentrations below the exposure guidelines/limits.
Local exhaust ventilation is recommended. Firewater monitors
and deluge systems are recommended. Eye washes and
showers for emergency use.

Personal protective equipment (PPE) should meet
recommended national standards. Check with PPE suppliers.
If engineering controls do not maintain airborne concentrations
to a level which is adequate to protect worker health, select
respiratory protection equipment suitable for the specific
conditions of use and meeting relevant legislation. Check with
respiratory protective equipment suppliers. Where air-filtering
respirators are suitable, select an appropriate combination of
mask and filter. Select a filter suitable for organic gases and
vapours [boiling point >65 °C (149 °F)] meeting EN141. Where
air-filtering respirators are unsuitable (e.g., airborne
concentrations are high, risk of oxygen deficiency, confined
space) use appropriate positive pressure breathing apparatus.
When handling this product, it is recommended to wear
chemical resistant gloves. The choice of suitable protective
gloves depends on work conditions and what chemicals are
handled, but we have positive experience with gloves made of
PVA. Note that PVA degrades when in contact with water.
Gloves should be replaced immediately if sign of degradation is
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Eye Protection

Protective Clothing

Environmental Exposure
Controls

InterTrade(Singapore)Chemicals Pte Ltd

observed. After using gloves, hands should be washed and
dried thoroughly. Application of a non-perfumed moisturizer is
recommended.

Chemical splash goggles (chemical monogoggles).
Monogoggles (EN166)

Chemical resistant gloves/gauntlets. Where risk of splashing or
in spillage clean up, use chemical resistant one-piece overall
with integral hood.

Local guidelines on emission limits for volatile substances must
be observed for the discharge of exhaust air containing vapour.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Odour

Boiling point

Flash point

Explosive limits (in air)
Auto-ignition temperature
Vapour pressure (50° C)
Vapour pressure (20° C)
Vapour pressure (0° C)
Specific gravity (15°C/
15°C)

Water solubility

Solubility in other solvents
Kinematic viscosity
Vapour density (air=1)
Molecular Weight
Evaporation Rate (n-Bu
Acetate=1)

Colourless Liquid.

: Aromatic hydrocarbon odour

135-155°C

. 21-27 °C (Abel)

1—7.1 %(Vol)

: 432-530°C (ASTM E659)

. 4.5kPa

. 0.8-1.2kPa

. 0.2 kPa

: 0.870 kg/dm3 (ASTM D1298)

: 0.175 kg/m3

Miscible
<0.9mm2/s at 20° C
3.7

106 g/mol

. 0.76 (ASTM D3539)

10.

STABILITY AND REACTIVITY
Stability

Conditions to Avoid
Materials to Avoid

Hazardous
Decomposition Products

Stable under normal conditions of use. Reacts violently with
strong oxidising agents.

- Avoid heat, sparks, open flames and other ignition sources.

Prevent vapour accumulation.
Strong oxidising agents.

: Thermal decomposition is highly dependent on conditions. A

complex mixture of airborne solids, liquids and gases, including
carbon monoxide, carbon dioxide and other organic compounds
will be evolved when this material undergoes combustion or
thermal or oxidative degradation.
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11. TOXICOLOGICAL INFORMATION

Basis for Assessment
Acute Oral Toxicity

Acute Dermal Toxicity
Acute Inhalation Toxicity

Skin Irritation
Eye Irritation
Respiratory Irritation

Sensitisation
Mutagenicity
Reproductive Toxicity
Carcinogenicity

Repeated Dose Toxicity

Additional Information

Information given is based on product data.

Low toxicity: LD50 >2000 mg/kg , Rat

Aspiration into lungs when swallowed or vomited may cause
chemical pneumonitis which can be fatal.

Low toxicity: LD50 >2000 mg/kg , Rabbit

Low toxicity: LC50 >20 mg/I / 4 hours, Rat

High concentrations may cause central nervous system
depression resulting in headaches, dizziness and nausea;
continued inhalation may result in unconsciousness and/or
death.

Irritating to skin.

Moderately irritating to eyes (but insufficient to classify).
Inhalation of vapours or mists may cause irritation to the
respiratory system.

Not a skin sensitiser.

Not mutagenic.

Does not impair fertility

Mixed xylenes contain ethylbenzene, which has shown limited
evidence of a carcinogenic effect.

Central nervous system: repeated exposure affects the nervous
system. Effects were seen at high doses only.

Respiratory system: repeated exposure affects the respiratory
system. Effects were seen at high doses only.

Visual system: may cause decreased colour perception. These
subtle changes have not been found to lead to functional colour
vision deficits.

Auditory system: prolonged and repeated exposures to high
concentrations have resulted in hearing loss in rats. Solvent
abuse and noise interaction in the work environment may cause
hearing loss.

Exposure to very high concentrations of similar materials has
been associated with irregular heart rhythms and cardiac arrest.
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12. ECOLOGICAL INFORMATION

Acute Toxicity

Fish : Toxic: 1 < LC/EC/IC50 <= 10 mg/I

Aquatic Invertebrates : Toxic: 1 <LC/EC/IC50 <= 10 mg/l

Algae : Toxic: 1 < LC/EC/IC50 <= 10 mg/I
Mobility . Floats on water.

If product enters soil, it will be highly mobile and may
contaminate groundwater.

Persistence/degradability : Readily biodegradable.

Oxidises rapidly by photo-chemical reactions in air.
Bioaccumulation . Does not bioaccumulate significantly.
Other Adverse Effects . In view of the high rate of loss from solution, the product is

unlikely to pose a significant hazard to aquatic life.

13. DISPOSAL CONSIDERATIONS

Material Disposal . Recover or recycle if possible. It is the responsibility of the
waste generator to determine the toxicity and physical
properties of the material generated to determine the proper
waste classification and disposal methods in compliance with
applicable regulations. Do not dispose into the environment, in
drains or in water courses. Waste product should not be
allowed to contaminate soil or water.

Container Disposal . Drain container thoroughly. After draining, vent in a safe place
away from sparks and fire. Residues may cause an explosion
hazard. Do not puncture, cut or weld uncleaned drums. Send to
drum recoverer or metal reclaimer.

Local Legislation . Disposal should be in accordance with applicable regional,
national, and local laws and regulations.
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14. TRANSPORT INFORMATION

IMDG

Identification number
Proper shipping name
Class / Division
Packing group

Marine pollutant

InterTrade(Singapore)Chemicals Pte Ltd

UN 1307
XYLENES
3

1]

No

IATA (Country variations may apply)

UN No.

Proper shipping name
Class / Division
Packing group

UN 1307
XYLENES
3

1]

15. REGULATORY INFORMATION

The regulatory information is not intended to be comprehensive. Other regulations may apply to this

material.

EC Label Name
EC Classification
EC Symbols

EC Risk Phrases

EC Safety Phrases

XYLENE

Flammable. Harmful.

Xn Harmful.

R10 Flammabile.

R20/21 Harmful by inhalation and in contact with skin.
R38 Irritating to skin

S25 Avoid contact with eyes.

16. OTHER INFORMATION

Uses and Restrictions

MSDS Distribution

Disclaimer

Raw material for use in the chemical industry.

Use as solvent only in industrial manufacturing processes.

The information in this document should be made available to
all who may handle the product

This information is based on our current knowledge and is
intended to describe the product for the purposes of health,
safety and environmental requirements only. It should not
therefore be construed as guaranteeing any specific property of
the product.
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Health

science Lab

Chemicals & Laboratory Equipment

Fire

Reactivity 1

Personal E
Protection

Material Safety Data Sheet
Zinc Metal MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Zinc Metal Contact Information:
Catalog Codes: SLZ1054, SLZ1159, SLZ1267, SLZ1099, Sciencelab.com, Inc.
SLZ1204 14025 Smith Rd.

Houston, Texas 77396
CAS#: 7440-66-6 US Sales: 1-800-901-7247
RTECS: ZG8600000 International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Zinc Metal Order Online: SciencelLab.com
CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

CI#: Not applicable.

Synonym: Zinc Metal Sheets; Zinc Metal Shot; Zinc Metal
Strips

Chemical Name: Zinc Metal For non-emergency assistance, call: 1-281-441-4400

Chemical Formula: Zn

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Zinc Metal 7440-66-6 100

Toxicological Data on Ingredients: Zinc Metal LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of

DEVELOPMENTAL TOXICITY: Not available. Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

minutes. Get medical attention if irritation occurs.

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.
Auto-Ignition Temperature: 480°C (896°F)
Flash Points: Not available.

Flammable Limits: Not available.
Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat, of oxidizing materials, of acids, of alkalis, of
moisture. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions:
Flammable solid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray or fog. Cool containing vessels
with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards:

Zinc + NaOH causes ignition. Oxidation of zinc by potassium proceeds with incandescence. Residues from zinc dust /acetic
acid reduction operations may ignite after long delay if discarded into waste bins with paper. Incandescent reaction when Zinc
and Arsenic or Tellurium, or Selenium are combined. When hydrazine mononitrate is heated in contact with zinc, a flamming
decomposition occurs at temperatures a little above its melting point. Contact with acids and alkali hydroxides (sodium
hydroxide, postasium hydroxide, calcium hydroxide, etc.) results in evolution of hydrogen with sufficient heat of reaction to
ignite the hydrogen gas. Zinc foil ignites if traces of moisture are present. It is water reactive and produces flammable gases
on contact with water. It may ignite on contact with water or moist air.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Flammable solid that, in contact with water, emits flammable gases. Stop leak if without risk. Do not get water inside container.
Do not touch spilled material. Cover with dry earth, sand or other non-combustible material. Prevent entry into sewers,
basements or confined areas; dike if needed. Eliminate all ignition sources. Call for assistance on disposal. Finish cleaning by
spreading water on the contaminated surface and allow to evacuate through the sanitary system.
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Section 7: Handling and Storage

Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not breathe dust.
Keep away from incompatibles such as oxidizing agents, acids, alkalis, moisture.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Keep from any possible contact with water. Do
not allow water to get into container because of violent reaction.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.

Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Lustrous solid. Metal solid.)
Odor: Not available.

Taste: Not available.

Molecular Weight: 65.39 g/mole
Color: Bluish-grey

pH (1% soln/water): Not applicable.
Boiling Point: 907°C (1664.6°F)
Melting Point: 419°C (786.2°F)
Critical Temperature: Not available.
Specific Gravity: Not available.
Vapor Pressure: Not applicable.
Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Oil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water, hot water, methanol, diethyl ether, n-octanol, acetone.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Excess heat, incompatible materials, moisture

Incompatibility with various substances:
Reactive with oxidizing agents, acids, alkalis. Slightly reactive to reactive with moisture. The product may react violently with
water to emit flammable but non toxic gases.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Incompatible with acids, halogenated hydrocarbons, NH4NO3, barium oxide, Ba(NO3)2, Cadmium, CS2, chlorates, CI2,
CrO3, F2, Hydroxylamine, Pb(N3)2, MnCI2, HNO3, performic acid, KCIO3, KNO3, N202, Selenium, NaCIO3, Na202, Sulfur,
Te, water, (NH4)2S, As203, CS2, CaCl2, chlorinated rubber, catalytic metals, halocarbons, o-nitroanisole, nitrobenzene,
nonmetals, oxidants, paint primer base, pentacarbonoyliron, transition metal halides, seleninyl bromide, HCI, H2SO4, (Mg
+Ba(NO3)2 +Ba02), (ethyl acetoacetate +tribromoneopentyl alcohol. Contact with Alkali Hydroxides(Sodium Hydroxide,
Potassium Hydroxide, Calcium Hydroxide, etc) results in evolution of hydrogen. Ammonium nitrate + zinc + water causes a
violent reaction with evolution of steam and zinc oxide. May react with water.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: May cause skin irritation. Dermal exposure to zinc may produce leg pains, fatigue,
anorexia and weight loss. Eyes: May cause eye irritation. Ingestion: May be harmul if swallowed. May cause digestive tract
irritation with tightness in throat, nausea, vomiting, diarrhea, loss of appetite, malaise, abdominal pain. fever, and chills.

May affect behavior/central nervous system and autonomic nervous system with ataxia, lethargy, staggering gait, mild
derrangement in cerebellar function, lightheadness, dizzness, irritability, muscular stiffness, and pain. May also affect blood.
Inhalation: Inhalation of zinc dust or fumes may cause respiratory tract and mucous membrane irritation with cough and chest
pain. It can also cause "metal fume fever", a flu-like condition characterized appearance of chills, headached fever, maliase,
fatigue, sweating, extreme thirst, aches in the legs and chest, and difficulty in breathing. A sweet taste may also be be present
in metal fume fever, as well as a dry throat, aches, nausea, and vomiting, and pale grey cyanosis. The toxicological properties
of this substance have not been fully investisgated.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
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Toxicity of the Products of Biodegradation: Not available.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
New York release reporting list: Zinc Metal Rhode Island RTK hazardous substances: Zinc Metal Pennsylvania RTK: Zinc
Metal Florida: Zinc Metal Michigan critical material: Zinc Metal Massachusetts RTK: Zinc Metal New Jersey: Zinc Metal

California Director's List of Hazardous Substances: Zinc Metal TSCA 8(b) inventory: Zinc Metal TSCA 12(b) one time export:

Zinc Metal SARA 313 toxic chemical notification and release reporting: Zinc Metal CERCLA: Hazardous substances.: Zinc
Metal: 1000 Ibs. (453.6 kg)

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): Not Available

DSCL (EEC):
R15- Contact with water liberates extremely flammable gases. R17- Spontaneously flammable in air. S7/8- Keep container
tightly closed and dry.

HMIS (U.S.A):
Health Hazard: 1
Fire Hazard: 1
Reactivity: 1
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 0
Flammability: 1
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Safety glasses.

Section 16: Other Information
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References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 12:18 AM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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