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Dallas-based Occidental Chemical Corporation is a leading North American
manufacturer of basic chemicals, vinyls and performance chemicals directly and
through various affiliates (collectively, OxyChem). OxyChem is also North America's
largest producer of sodium chlorite.

As a Responsible Care® company, OxyChem's global commitment to safety and the
environment goes well beyond compliance. OxyChem's Health, Environment and
Safety philosophy is a positive motivational force for our employees, and helps create a
strong culture for protecting human health and the environment. Our risk management
programs and methods have been, and continue to be, recognized as some of the
industry's best.

OxyChem offers an effective combination of industry expertise, experience, on line
business tools, quality products and exceptional customer service. As a member of the
Occidental Petroleum Corporation family, OxyChem represents a rich history of
experience, top-notch business acumen, and sound, ethical business practices.
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Introduction to Chlorinated Organics

Chlorinated Organics

As a result of their physical and chemical properties,
OxyChembés chlorinated
of applications as industrial solvents. Compared to
other organic solvents, chlorinated organics exhibit
unique chemical properties such as high solvency,
non-flammability, low boiling point, and high vapor
density.

Chlorinated organics are remarkably stable,
noncorrosive to most metals, and have low rates of
evaporation and low vapor pressures.

OxyChembés family of
Carbon Tetrachloride (tetrachloromethane)
Chloroform (trichloromethane)

Methylene chloride (dichloromethane)
Perchloroethylene (tetrachloroethylene)

Because of the difference in the properties of these
products, each has some particular application for
which it is best suited.
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Manufacturing

The OxyChem Chloromethanes plant produces
meéthylene hchleride, achlorofodne raadn garbon
tetrachloride from the thermal chlorination of methyl
chloride. Hydrogen chloride produced in the thermal
chlorination reaction is recycled back to the methyl
chloride process.

The OxyChem chlorinated organics technology uses
a versatile process to produce perchloroethylene
(perc) and carbon tetrachloride (carbon tet), with
anhydrous hydrogen chloride (HCI) and crude 1,2-
iehtor®eihan@ (EQG) by-peoducts. Mavidevariety of
feedstocks including C; to Cs; hydrocarbons and
partially chlorinated hydrocarbons are utilized in this
process. Chlorine (Cl,), in excess of stoichiometric
requirements, is reacted at high temperature with the
organic feed to produce perc and carbon tet.

The organic products are separated from the excess
chlorine and the HCI in a series of condensation
steps, and then further purified in a series of
distillation columns.
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Uses and Product Grades

CARBON TETRACHLORIDE (CTC)

Car bon tetrachlorideb6s -
emissive industrial applications. Although carbon
tetrachloride is used for some chemical process
reactions today, prior to the Montreal Protocol large
guantities of carbon tetrachloride were used to

produce the refrigerants R-11
(trichlorofluoromethane) and R-12
(dichlorodifluoromethane). However, these

refrigerants are believed to play a role in ozone
depletion and have been phased out.

Carbon tetrachloride is tightly controlled under the
Montreal Protocol as an ozone-depleting substance
(ODS). As a result of the Protocol and the Clean
Air Act, most uses of this and other ODSs were
banned in the developed economies around the
world in 1995.

Use of carbon tetrachloride in consumer products is
banned by the Consumer Product Safety
Commission (CPSC), under the Federal Hazardous
Substance Act (FHSA) 16 CFR 1500.17.

OxyChem produces one grade of carbon
tetrachloride as Technical Grade manufactured at
both Wichita, KS and Geismar, LA facilities.
OxyChemobs car bon
requirements for General Use according to ACS
Specifications for Reagent Chemicals, 8" Edition,
1993 and the Standard Grade according to ACS
Specifications for Reagent Chemicals (See current
product specification sheet at www.oxychem.com).

CHLOROFORM

The major use of chloroform today is in the
production of the chlorodifluoromethane (R-22), a
major precursor to tetrafluoroethylene, which is the
main precursor to Teflon®. Before the Montreal
Protocol, R-22 was also a popular refrigerant. The
U.S. established hydrochlorofluorocarbons (HCFC)
production limits in 2002.

Fluorocarbon Grade: This grade is the highest
purity chloroform manufactured by OxyChem. It is
used as a precursor for R-22, which is then
transformed into Teflon®. Chloroform Fluorocarbon
Grade is manufactured at both the Wichita, KS and
Geismar, LA plants.

Alcohol Stabilized Grade: This grade is mainly
used as a solvent in the extraction and purification
of products in the pharmaceutical industry that are
not considered to be food related. Itis also used in
the purification of some antibiotics, alkaloids, and
vitamins. A small percentage is also sold as a
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laboratory reagent solvent for use as a reaction
medium in the preparation of organic nitrogen
coinpounds, e satids,i caromdtic t hydrogarbans,
ketones, ethers, and other fine chemicals.

The Alcohol Stabilized Grade, formerly designated
as NF Grade, meets the test requirements for the
National Formulary XVII (1990) and also the test
requirements for General Use Chloroform
according to ACS Specifications for Reagent
Chemicals (See current product specification sheet
at www.oxychem.com). The Chloroform Alcohol
Stabilized Grade is manufactured only at
OxyChembs Wichita, KS

Technical Grade: This grade is sold in large part
into general distribution where it is used as a
chemical intermediate in the preparation of dyes,
plastics, resins and pesticides. It can also be used
as an industrial solvent in photography. This grade
meets the test requirements of Federal
Specification O-C-291B (cancelled June 22, 2000
with no replacement) and for General Use
Chloroform in ACS Specifications for Reagent
Chemicals (See current product specification sheet
at www.oxychem.com). Chloroform Technical
Grade is manufactured and drummed at the
OxyChem Wichita, KS facility.
oride meet s

METHYLENE CHLORIDE

test

Methylene chloride is a widely used chemical
organic with a diverse number of applications. It
was introduced as a replacement for more
flammable chlorinated organics over 60 years ago.
In the mid 1990s methylene chloride replaced 1,1,1-
trichloroethane in nonflammable  adhesive
formulations for industrial applications.

Aerosol Grade: Aerosol Grade Methylene Chloride
is a higher stabilized product for applications in
aerosol  packages, adhesives and paint
formulations. Methylene chloride is used in aerosols
as a strong solvent, a flammability suppressant,
vapor pressure depressant, and viscosity thinner.
Methylene chloride is an important solvent in
adhesive formulations where its strong dissolving
power, low flammability and rapid drying time are
essential. It provides adhesive formulations with
strong, instant bonding characteristics and efficacy
under extremes of temperature and humidity.
Current aerosol uses of methylene chloride include
specialized spray paints and lubricants.

These same fast-drying, low flammability and high
solubility properties make methylene chloride an
excellent chlorinated organic in paint formulations.

faci
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The additional stabilizer helps protect the
equipment utilized in non-packaged aerosol
applications, as well as additional protection to the
application  substrate. The EPA suggests
methylene chloride as a replacement for 1,1,1-
trichlorethane under its Significant New Alternative
Policy (SNAP). Aerosol Grade Methylene Chloride
is manufactured at the Geismar, LA facility only.

Decaffeination Grade: Decaffeination Grade
Methylene Chloride is a low stabilized, high purity
methylene chloride used as an extractant in the
recovery and purification of a wide variety of
material s. As a resul
powerful solvent action and stability, it is used in the
extraction of naturally occurring heat-sensitive
substances such as fats, butter, caffeine, cocoa,
hops, and extraction of pharmaceutically active
natural products. Methylene chloride is used as an
effective reaction and re-crystallization solvent in
the extraction of several pharmaceutical
compounds and in the production of many
antibiotics and vitamins. The chemical also has
been used as a carrier for pharmaceutical tablet
coating for which the Food and Drug Administration
(FDA) has established residue tolerances. This
grade meets the test requirements of the Food
Chemical Codex, the ACS Specification for Reagent
Chemicals, for General Use, ASTM Specification D
4701-00; and National Formulary 29 (See current
product specification sheet at www.oxychem.com).

Methylene Chloride Decaffeination Grade is
manufactured at the Wichita, KS facility only.

Degreasing Grade: It is often necessary to
remove grease, oil, or similar substances used as
lubricants or temporary protective coatings during
metal fabrication. This grade of methylene chloride
contains a specifically formulated three-part
stabilizer package for use in vapor degreasing
applications. Due to methylene chloride's relatively
low boiling point (104.2°F), this chlorinated organic
is utilized in the degreasing of temperature sensitive
parts, or where immediate handling is required.
Methylene chloride is used extensively for this
purpose, both for cold (room temperature) cleaning
and vapor degreasing of metal parts. This product
meets the test requirements of ASTM Specification
D 4079-00. Degreasing Grade Methylene Chloride
is manufactured at the Geismar, LA facility and
dr ums are availabl e
Harvey, LA. Degreasing Grade Methylene Chloride
can also be sourced from the Lemont, IL terminal
facility.

Special _Grade: OxyChemobs
Methylene Chloride has become widely used to
replace fluorocarbons as an auxiliary-blowing agent

from

in the production of slabstock flexible polyurethane
foams for the furniture and bedding industries.
Evaporation of the chlorinated organic during
production of the urethane polymer expands the
cells of the foam, reducing its density without
making it stiff or rigid. The auxiliary blowing agent
also helps to control the reaction temperature,
which otherwise could get sufficiently high to burn or
scorch the foam interior. In foam blowing
applications, use of methylene chloride can
eliminate the possibility of hard seams and can
allow for ready compliance with flammability
requirements for upholstered furniture. Special
GradenMethilgné €htodde is mdngfacturedead the
Geismar, LA plant and drums available at the
terminal in Harvey, LA. Special Grade Methylene
Chloride can also be sourced from the Lemont, IL
terminal facility.

Technical Grade: OxyChemobs
Methylene Chloride is inhibited with one of two
stabilizers: amylene or cyclohexane. Methylene
chlorideds aggressive s
paint remover and paint mask cleaner. Methylene
chloride is the active ingredient in many
formulations of paint removers including industrial
paint and commercial furniture strippers, home
paint removers, and products used for aircraft
maintenance. The chemical has a unique ability to
penetrate, blister, and lift a wide variety of paint
coatings. Formulations of the chemical are used
extensively in both flow-over and immersion (dip)
tanks in furniture refinishing operations. For the
maintenance of military and commercial aircraft, a
methylene chloride based product has commonly
been used to inspect the surface for damage. It
has no flash point under normal use conditions and
can be used to reduce the flammability of other
substances, decreasing the chance of in-plant fire
or explosion. Methylene chloride is widely used in
the electronics industry for the production of printed
circuit boards. Methylene chloride is employed in
the manufacture of polycarbonate resin used for the
production of thermoplastics. It is used as a
chlorinated organic in the production of cellulose
triacetate, which serves as a base for photographic
film. Other applications include it 6 s use
solvent welding of plastic parts and as a releasing
agent to prevent the manufactured part from
permanently bonding to the mold. This grade

O RgeE ithe 1@ kequitereentmof the FoodiChemical

Codex, the ACS Specification for Reagent
Chemicals, General Use, ASTM Specification
D4701-00; and National Formulary 29 (See current
product specification sheet at www.oxychem.com).

Spec iThd TeoBnicald @ade Methylene Chloride is

produced at both the Geismar, LA and Wichita, KS

Techni
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locations. Technical Grade Methylene Chloride can
also be sourced at the Lemont, IL terminal facility.

PERCHLOROETHYLENE

Perchloroethylene (Perc) is primarily used as a
chemical intermediate in the production of several
fluorinated compounds. Its other major uses are as
a solvent in commercial and industrial cleaning and
degreasing of fabricated metals, and as a solvent in
automotive aerosols. OxyChem does not sell
perchloroethylene into the dry cleaning application.

Isomerization Grade: Isomerization (Isom) Grade
Perc is used as a chloriding agent that provides a
source of the chloride ion (CI') that acts as a
catalyst promoter and reformer. The general
requirements  for  chlorinated organics in
isomerization and regeneration applications are for
a high purity product with a minimum amount of
oxygen and nitrogen co
Isomerization Grade Perc with a minimum assay of
99.995% (wt.) and less than 15 ppm organically
combined oxygen and nitrogen meets these
requirements. This grade meets the requirements
of UOP, LLC, a developer of catalyst used in the
refining industry. Isom Grade Perc is manufactured
at the Geismar, LA facility with drums available from
the Harvey, LA terminal.

Fluorocarbon Grade: Fluorocarbon Grade Perc is
used as a basic raw material in the manufacture of
chlorofluorocarbons
trichlorotrifluoroethane (CFC-113), which is used in
the electronics industry. This grade of perc is also
used in the synthesis of hydrofluorocarbon 134a
(HFC-134a), and can be used for the synthesis of
hydrochlorofluorocarbon (HCFC) HCFC-123,
HCFC-142b, and HCFC-141b. Fluorocarbon Grade
Perc is produced at the Geismar, LA facility with
drums available from the Harvey, LA terminal.

Technical Grade: Technical Grade Perc serves as
a carrier solvent for fabric finishes, rubber, silicones
and adhesives. It is used in paint remover
formulations and printing inks and as an extraction
medium. In addition, perc is a component of
chemical masking formulations used to protect
surfaces from chemical etchings in the aerospace
and other industries. Perc is also used in wool
scouring and as a solvent carrier in dyes and water
repellents. The textile industry uses perc as a
spotting agent for the removal of spinning oils and
lubricants. Perchloroethylene is used as an
insulating fluid in some electrical transformers as a
substitute for polychlorinated biphenyls (PCBSs).
Relatively small quantities of perc are used in
aerosol specialty products and paper coatings.

(CFCod)ages.

Perchloroethylene is used in aerosol formulations
for the automotive aftermarket, particularly for brake
cleaning. These formulations provide auto repair
shops with highly effective, nonflammable products.
Perc Technical Grade is manufactured at the
Geismar, LA facility with drums available from the
Harvey, LA terminal. Technical Grade Perc can
also be sourced from the Lemont, IL terminal
facility.

Industrial Grade: Industrial Grade Perc is a
slightly higher stabilized version of Tech Grade
Perc. Applications for this grade of perc are similar
to those of Tech Grade, where a higher inhibitor
content is required such as cold-cleaning
operations.
and low vapor pressure make it an effective cold
(room temperature) metal cleaner, when used in
compliance with applicable regulatory requirements.
Its low vapor pressure contributes to reduced

mp o uémigsions from @Id gleaming ppgrations where it is

employed. The use of Industrial Grade versus
Technical Grade is wusua
Industrial Grade Perc is produced at the Geismar,
LA facility with drums available from the Harvey, LA
terminal.  Industrial Grade Perc can also be
sourced from the Lemont, IL terminal facility.

Vapor Degreasing Grade (VDG): Many industries,
including aerospace, appliance, and automotive
manufacturers, use perchloroethylene for vapor
degreasing metal parts during various production
prPeaecepal hygh
volume of condensate, and resultant longer
cleaning cycle are advantageous in removing
Adi fficulto soils.
melting point pitches and waxes, and removal of
large quantities of water for jewelry manufacturers.
Perc is particularly effective in cleaning of spot-
welded seams and fine orifices and straight vapor
cleaning of light metal parts. This grade meets test
requirements of FED OT-236C, Grade B (replaced
by ASTM D4376-02); and ASTM D4376-02 (See
current product specification sheet at
www.oxychem.com). VDG Perc is manufactured at
the Geismar, LA facility with drums available from
the Harvey, LA terminal.
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Safety and First Aid

Hazards

All of OxyChem chlorinated organic products are
hazardous chemicals and should be handled with
extreme care. Personnel should be properly trained
in the handling of chlorinated organics and should
always wear the proper protective equipment when
working around chlorinated organics. All users
should read the proper Material Safety Data Sheet
(MSDS) before handling chlorinated organics. The
MSDS for any OxyChem chlorinated organic can be
found at the OxyChem website: www.oxychem.com

The primary health hazard associated with the use
of chlorinated organics is overexposure due to the
inhalation of vapors above the OSHA PEL
(Occupational Safety and Health Association
established Permissible Exposure Limits) . Limits
are updated in the current MSDS for each product.

The PEL is the allowable average concentration to
which workers may be exposed, 8 hours per day,
five days a week, without adverse effects. OSHA
has also established a Short Term Exposure Limit
(STEL) for methylene chloride, which is a 15 minute
average exposure that should not exceed 125 ppm.
Likewise, the American Conference of
Governmental Industrial Hygienists (ACGIH) has
established Threshold Limit Values (TLV) and these
values can also be found in the current MSDS for
each product.

Work areas employing chlorinated organics should
be isolated and contained. A local exhaust should
provide adequate ventilation to limit solvent vapors
to below exposure limits.

It is recommended that employees be provided with
and required to use chemical impervious clothing,
gloves, boots, splash proof goggles and other
appropriate protective clothing necessary to prevent
any possibility of skin contact with chlorinated
organics. Material types which may be considered
for this service include: Teflon®, Viton®,
PE/EVAL, CPF3, Responder®, and Tychem®,
PVC, Nitrile, PVA. Face shields can augment
protection provided by splash-proof goggles and
safety glasses, but are not intended to replace
these safety appliances. (Figure 3)

References:

EPA Guidance Document for the Halogenated
Solvent Cleaner NESHAP, EPA-453/R-94-081
Halogenated Solvents Industry Association, White
Papers, March 2008.

http://www.hsia.org/white _papers/paper.shtml
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Face Shield ————p A&
Splash Proof Goggles

Escape Respirator
Protective Clothing

Rubber Gloves
Sleeves Over
Gloves

Trousers
Over Boots
Rubber Boots

Figure 3: Personal Protective Equipment

HSDB, Hazardous Substances Databank, Last
Revision Date: 20050624.
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Respiratory Protection

OSHA requires that employees using respirators
should be properly fitted and trained in their use.

Basically there are 3 types of respirators:

1. Escape: In areas where the unexpected
release of chlorinated organic vapors may lead to
potentially dangerous exposure, appropriate escape
respirators should be carried by or be readily
accessible to each employee. The most common
respirator used for this purpose is the mouthpiece
respirator. This respirator contains a single
cartridge with a mouthpiece and nose clip.
Employees should only use this respirator when
escape times are short and airborne concentrations
of chlorinated organic vapors are low. (Figure 4)

g } W ? i §
Figure 4: Mouthpiece Respirator
(Escape Only)

2. Air Purifying Respirators: Air  purifying
respirators contain cartridges or canisters of
absorbent or reactive material to remove harmful
gases from breathing air. These respirators are
available as either half face or full-face units. For
chlorinated organic service, use a cartridge or
canister designed for chlorinated organic service.
(Figure 5)

Where vapor concentration exceeds or is likely to
exceed OSHA or NIOSH recommended exposure
levels, a cartridge or canister respirator should be
used. When working in environments where
airborne concentrations are irritating to the eyes,
full-face piece respirators should be used.
Cartridge or canister respirators are strictly air-
purifying devices and must never be used in an
oxygen deficient atmosphere (less than 19.5%
oxygen by volume), in environments immediately
dangerous to life or health (IDLH), or areas
containing unknown concentrations of chlorinated
organics.

Figure 5: Full Face Air Purifying Respirator

It is important to remember that cartridges and
canisters have a limited service life. Conditions
such as humidity, chemical concentrations in the
workplace, other chemicals in the workplace, and
frequency of use will affect cartridge and canister
service life. Therefore, an evaluation of workplace
conditions should be made to determine the
appropriate cartridge/canister replacement
schedule.

3. Self-Contained Breathing Apparatus: Self-
contained breathing apparatus (SCBA) can provide
respiratory protection in an oxygen-deficient
environment and in situations where unknown
concentrations of chlorinated organic vapors are
present. The SCBA can also provide protection in
emergency situations. (Figure 6)

The SCBA is an atmosphere-supplying respirator
for which the breathing air source is designed to be
carried by the user (OSHA definition). A full-face
mask is always used with this type of apparatus.
OSHA requires that when wearing the SCBA in an
Immediately Dangerous to Life and Health (IDLH)
atmosphere, the SCBA must be operated in the
pressure demand mode and be certified by NIOSH
for a minimum service life of thirty minutes. Escape
SCBA devices are commonly used with full face
pieces or hoods, and depending on the supply of
air, are usually rated as 3 to 60 minute units.

OSHA requires that all respirators must be NIOSH
approved and shall use breathing gas containers
marked in accordance with the NIOSH respirator
certification standard, 42 CFR part 84. For further
information on regulations pertaining to respirator
equipment, see 29 CFR 1910.134 and 30 CFR §
57.5005 For additional information see DHHS
(NIOSH) Publication No. 2005-100, NIOSH
Respirator Selection Logic 2004 or Publication No.
87-116, NIOSH Guide to Industrial Respiratory
Protection.



