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I.  Substance Identification 1. Y DRE
A.  Substance: 1,3-Butadiene (CHz = CH-CH = CHy). A WE 1,374~ (CH2=CH-CH=CH2),
B. Synonyms: 1,3-Butadiene (BD); butadiene; biethylene; bi- | B. [F#&%iE:1,3- 7%~ (BD) ; 7¥vxTr , Ex=F L ; E-E=/ ;L

=) TExT 1,3, T H-1,3-V ;=) AL ; NCI-C50602 ; CAS-106-
99-0,
C. BD X5 UTHKE L LTHET 5,

vinyl; divinyl; butadiene-1,3; buta-1,3-diene; erythrene; NCI-
C50602; CAS-106-99-0.
C. BD can be found as a gas or liquid.




BD is used in production of styrene-butadiene rubber and
polybutadiene rubber for the tire industry. Other uses include
copolymer latexes for carpet backing and paper coating, as well
as resins and polymers for pipes and automobile and appliance
parts. It is also used as an intermediate in the production of
such chemicals as fungicides.

Appearance and odor: BD 1is a colorless, non-corrosive,
flammable gas with a mild aromatic odor at standard ambient
temperature and pressure.

Permissible exposure: Exposure may not exceed 1 part BD per
million parts of air averaged over the 8-hour workday, nor may
short-term exposure exceed 5 parts of BD per million parts of

air averaged over any 15-minute period in the 8-hour workday.

II. Health Hazard Data

A.

BD can affect the body if the gas is inhaled or if the liquid form,
which is very cold (cryogenic), comes in contact with the eyes
or skin.

Effects of overexposure: Breathing very high levels of BD for a
short time can cause central nervous system effects, blurred
vision, nausea, fatigue, headache, decreased blood pressure
and pulse rate, and unconsciousness. There are no recorded
cases of accidental exposures at high levels that have caused
death in humans, but this could occur. Breathing lower levels
of BD may cause irritation of the eyes, nose, and throat. Skin
contact with liquefied BD can cause irritation and frostbite.

Long-term (chronic) exposure: BD has been found to be a
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potent carcinogen in rodents, inducing neoplastic lesions at
multiple target sites in mice and rats. A recent study of BD-
exposed workers showed that exposed workers have an
increased risk of developing leukemia. The risk of leukemia
increases with increased exposure to BD. OSHA has concluded
that there is strong evidence that workplace exposure to BD
poses an increased risk of death from cancers of the
lymphohematopoietic system.

D. Reporting signs and symptoms: You should inform your
supervisor if you develop any of these signs or symptoms and

suspect that they are caused by exposure to BD.
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III.

In the event of an emergency, follow the emergency plan and procedures

Emergency First Aid Procedures

designated for your work area. If you have been trained in first aid procedures,
provide the necessary first aid measures. If necessary, call for additional
assistance from co-workers and emergency medical personnel.

A Eye and Skin Exposures: If there is a potential that liquefied BD can come
in contact with eye or skin, face shields and skin protective equipment must
be provided and used. If liquefied BD comes in contact with the eye,
immediately flush the eyes with large amounts of water, occasionally lifting
the lower and the upper lids. Flush repeatedly. Get medical attention
immediately. Contact lenses should not be worn when working with this
chemical. In the event of skin contact, which can cause frostbite, remove any
contaminated clothing and flush the affected area repeatedly with large
amounts of tepid water.

B Breathing: If a person breathes in large amounts of BD, move the exposed
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person to fresh air at once. If breathing has stopped, begin cardiopulmonary
resuscitation (CPR) if you have been trained in this procedure. Keep the
affected person warm and at rest. Get medical attention immediately.

C Rescue: Move the affected person from the hazardous exposure. If the
exposed person has been overcome, call for help and begin emergency rescue
procedures. Use extreme caution so that you do not become a casualty.
Understand the plant's emergency rescue procedures and know the locations

of rescue equipment before the need arises.
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IV.  Respirators and Protective Clothing
A. Respirators: Good industrial hygiene practices recommend
that engineering and work practice controls be used to reduce
environmental concentrations to the permissible exposure
level. However, there are some exceptions where respirators
may be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the process of
being installed, or when these controls fail and need to be
supplemented or during brief, non-routine, intermittent
exposure. Respirators may also be used in situations involving
non-routine work operations which are performed infrequently
and in which exposures are limited in duration, and in
emergency situations. In some instances cartridge respirator

use is allowed, but only with strict time constraints. For

example, at exposure below 5 ppm BD, a cartridge (or canister)

Iv. MRk AR A K ORER

A, R AR . WU E A AIEIT T, BRI OREZTFRIESE L L
F TN 570, TR R OVEEIBITIREHZIT ) Z LRI TE
I
=L, BSOS A E R A LR AR CTE 25 ALH 5, W
R B, TR R ORI TR 22 B BN BN B EAT AR W RB e &L &
DEH7p EHENRESN TWVEHRTOBEE TN S OEENKLK L, Mt
TOMERD LG, S DITITERERH], JEEH I UIWTHR 71X < BEOBEICfE
AT ENRTE S,

RE PR R, FEE RIS T, 2 OV ME S | 1 < BE DR K]
BIROEN TV DL EKROBREBRHC BN SN Z LR DD,

A=tV VR RE RO ANTF AT SN DEE b H Y £925, Bk ks
FAIHIFI DN D D5 B R O E T, Bl21E, BD 2% 5ppm A D1 < #8 Tl
A—=1rU vV FF vy =22 =) FEARER (717 = A 2FN—




respirator, either full or half face, may be used, but the
cartridge must be replaced at least every 4 hours, and it must
be replaced every 3 hours when the exposure is between 5 and
10 ppm. If the use of respirators is necessary, the only
respirators permitted are those that have been approved by the
National Institute for Occupational Safety and Health
(NIOSH). In addition to respirator selection, a complete
respiratory protection program must be instituted which
includes regular training, maintenance, fit testing, inspection,
cleaning, and evaluation of respirators. If you can smell BD
while wearing a respirator, proceed immediately to fresh air,
and change cartridge (or canister) before re-entering an area
where there is BD exposure. If you experience difficulty in
breathing while wearing a respirator, tell your supervisor.
Protective Clothing: Employees should be provided with and
required to use impervious clothing, gloves, face shields (eight-
inch minimum), and other appropriate protective clothing
necessary to prevent the skin from becoming frozen by contact
with liquefied BD (or a vessel containing liquid BD).
Employees should be provided with and required to use splash-

proof safety goggles where liquefied BD may contact the eyes.
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V.  Precautions for Safe Use, Handling, and Storage

A.

Fire and Explosion Hazards: BD is a flammable gas and can
easily form explosive mixtures in air. It has a lower explosive
limit of 2%, and an upper explosive limit of 11.5%. It has an

autoignition temperature of 420 °C (788 °F). Its vapor is
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heavier than air (vapor density, 1.9) and may travel a
considerable distance to a source of ignition and flash back.
Usually it contains inhibitors to prevent self-polymerization
(which is accompanied by evolution of heat) and to prevent
formation of explosive peroxides. At elevated temperatures,
such as in fire conditions, polymerization may take place. If the
polymerization takes place in a container, there is a possibility
of violent rupture of the container.

Hazard: Slightly toxic. Slight respiratory irritant. Direct
contact of liquefied BD on skin may cause freeze burns and
frostbite.

Storage: Protect against physical damage to BD containers.
Outside or detached storage of BD containers is preferred.
Inside storage should be in a cool, dry, well-ventilated,
noncombustible location, away from all possible sources of
ignition. Store cylinders vertically and do not stack. Do not
store with oxidizing material.

Usual Shipping Containers: Liquefied BD is contained in steel
pressure apparatus.

Electrical Equipment: Electrical installations in Class I
hazardous locations, as defined in Article 500 of the National
Electrical Code, should be in accordance with Article 501 of the
Code. If explosion-proof electrical equipment is necessary, it
shall be suitable for use in Group B. Group D equipment may
be used if such equipment is isolated in accordance with

Section 501-5(a) by sealing all conduit %- inch size or larger.
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See Venting of Deflagrations (NFPA No. 68, 1994), National
Electrical Code (NFPA No. 70, 1996), Static Electricity (NFPA
No. 77, 1993), Lightning Protection Systems (NFPA No. 780,
1995), and Fire Hazard Properties of Flammable Liquids,
Gases and Volatile Solids (NFPA No. 325, 1994).

Fire Fighting: Stop flow of gas. Use water to keep fire-exposed
containers cool. Fire extinguishers and quick drenching
facilities must be readily available, and you should know where
they are and how to operate them.

Spill and Leak: Persons not wearing protective equipment and
clothing should be restricted from areas of spills or leaks until
clean-up has been completed. If BD is spilled or leaked, the
following steps should be taken:

1. Eliminate all ignition sources.
2. Ventilate area of spill or leak.
3. If in liquid form, for small quantities, allow to

evaporate in a safe manner.

4.  Stop or control the leak if this can be done without risk.
If source of leak is a cylinder and the leak cannot be
stopped in place, remove the leaking cylinder to a safe
place and repair the leak or allow the cylinder to empty.

Disposal: This substance, when discarded or disposed of, is a
hazardous waste according to Federal regulations (40 CFR
part 261). It is listed as hazardous waste number D001 due to
its ignitability. The transportation, storage, treatment, and

disposal of this waste material must be conducted in
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compliance with 40 CFR parts 262, 263, 264, 268 and 270.
Disposal can occur only in properly permitted facilities. Check
state and local regulation of any additional requirements as
these may be more restrictive than federal laws and regulation.

I.  You should not keep food, beverages, or smoking materials in
areas where there is BD exposure, nor should you eat or drink
in such areas.

J.  Ask your supervisor where BD is used in your work area and

ask for any additional plant safety and health rules.
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VI Medical Requirements

Your employer is required to offer you the opportunity to participate in a
medical screening and surveillance program if you are exposed to BD at
concentrations exceeding the action level (0.5 ppm BD as an 8-hour TWA) on
30 days or more a year, or at or above the 8 hr TWA (1 ppm) or STEL (5 ppm
for 15 minutes) on 10 days or more a year. Exposure for any part of a day
counts. If you have had exposure to BD in the past, but have been transferred
to another job, you may still be eligible to participate in the medical screening
and surveillance program. The OSHA rule specifies the past exposures that
would qualify you for participation in the program. These past exposure are
work histories that suggest the following: (1) That you have been exposed at
or above the PELs on 30 days a year for 10 or more years; (2) that you have
been exposed at or above the action level on 60 days a year for 10 or more
years; or (3) that you have been exposed above 10 ppm on 30 days in any past

year. Additionally, if you are exposed to BD in an emergency situation, you are
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eligible for a medical examination within 48 hours. The basic medical
screening program includes a health questionnaire, physical examination,
and blood test. These medical evaluations must be offered to you at a

reasonable time and place, and without cost or loss of pay.
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VI Observation of Monitoring

Your employer is required to perform measurements that are representative
of your exposure to BD and you or your designated representative are entitled
to observe the monitoring procedure. You are entitled to observe the steps
taken in the measurement procedure, and to record the results obtained.
When the monitoring procedure is taking place in an area where respirators
or personal protective clothing and equipment are required to be worn, you or
your representative must also be provided with, and must wear, the protective

clothing and equipment.
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VI Access to Information

A. Each year, your employer is required to inform you of the
information contained in this appendix. In addition, your
employer must instruct you in the proper work practices for
using BD, emergency procedures, and the correct use of
protective equipment.

B.  Your employer is required to determine whether you are being
exposed to BD. You or your representative has the right to
observe employee measurements and to record the results
obtained. Your employer is required to inform you of your

exposure. If your employer determines that you are being
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overexposed, he or she is required to inform you of the actions | HAVDHE L KON O DOHE L EMT HI2OD AT ¥ a— )L bl o T8
which are being taken to reduce your exposure to within | 75 Z & BR&ESHSF T HNTWET,

permissible exposure limits and of the schedule to implement
these actions.

C.  Your employer is required to keep records of your exposures | C. FEHEIL, HR7zOWIL LMRFEZWOFLERE RE T HMLERH D £,
and medical examinations. These records must be kept by the | 2415 DFeEklL, D72 < &b 30 FMIFEHE BRE L2 nideh A,
employer for at least thirty (30) years.

D.  Your employer is required to release your exposure and medical | D. &727=OFEHEIL. 2723 H 27 ORBANOERIZIS U T, bR7-01F

records to you or your representative upon your request. <BEMOBERRZW OFERE R T 2 Z ERERHEMFT O TVET,
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