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HAZARD SUMMARY

Arsenic can affect you when breathed in, through ingestion, or by

passing through your skin.

Arsenic causes cancer of the skin and lungs.

Arsenic may damage the developing fetus.

Arsenic can cause skin changes, including irritation, thickening and

discoloration.

Prolonged exposure to arsenic may damage the nervous system,

causing numbness in the arms and legs and weakness. It may
affect the blood forming cells.

GENERAL DESCRIPTION
Arsenic is a metal found abundantly in nature, often as an impurity in other metal

ores. Arsenic and its compounds are used in pesticides, weed killers, anti-fouling

paints, metal alloys, special glasses and enamels, and in the manufacture of

semiconductor devices and integrated circuits.

HEALTH HAZARD INFORMATION
ACUTE (short-term) HEALTH EFFECTS

Inhalation : Breathing arsenic can irritate the nose and respiratory tract. Exposure to
high levels may cause severe damage to the

respiratory system with symptoms of cough, shortness

of breath and chest pain, as well as nausea and
vomiting.

Skin Contact : Arsenic compounds may irritate the

skin, causing burning, itching, and a rash.
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Eve Contact : Exposure to arsenic may irritate the eyes causing conjunctivitis.

Ingestion : Ingestion of arsenic affects the gastrointestinal tract leaving a metallic taste

and causing nausea, vomiting, and diarrhea.

CHRONIC (long-term) HEALTH EFFECTS

Inhalation : Long-term exposure may cause nausea, vomiting, diarrhea, fainting, and

weakness. Discoloration and thickening of the skin and white lines on the fingernails

may occur. Chronic poisoning with arsenic can interfere with the production of blood

cells by the bone marrow and cause anemia. Nerve damage, with complaints of

burning, numbness, "pins and needles," and weakness of arms and legs, may result

from high or repeated exposure to arsenic. Prolonged exposure may cause an ulcer or

hole in the tissue dividing the nose.

Skin Contact : Repeated exposure to arsenic may cause skin allergy, thickened skin,

and areas of darkened or de-pigmented skin. White lines in the fingernails may
appear.

Eve Contact : Repeated or prolonged exposure to arsenic dust may cause

conjunctivitis.

Ingestion : Long-term exposure to arsenic can damage the nervous system, with a

"pins and needles" sensation of the arms and legs, numbness and weakness.

Cancer Hazard : Arsenic compounds have been shown to cause skin and lung cancer

in humans. Data are inadequate to evaluate the risk for other types of cancer. (One

study has indicated that arsenic can cross the placenta in pregnant rodents and cause

cancer in the offspring - this needs to be documented.)

Reproductive Hazard : Birth malformations and low birthweight may occur in the

infants of mothers exposed to arsenic. Arsenic should be considered a potential

reproductive toxin. It may also appear in breast milk.

CONDITIONS THAT MAY BE AGGRAVATED BY EXPOSURE

Not available.

OCCUPATIONAL EXPOSURE LIMITS

Most OSHA exposure limits are based on recommendations made by the ACGIH.
Other recommendations, made by NIOSH, may be more protective of human health.

Many chemicals have not been studied for long-term effects. Because of individual

susceptibility, a small percentage of workers exposed to this substance at or below any
of the recommended limits may experience some ill effects.
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OSHA: The legal airborne exposure limit is 0.01 mg/m^, averaged over an 8-hour

workshift. In addition, the OSHA Standard has specific requirements for air

monitoring, medical surveillance, engineering controls and respiratory protection. The

number of the standard is 29 CFR 1910.1018 and should be used as a reference for

specific details when arsenic is used in the workplace.

NIOSH: The recommended short-term exposure limit, not to be exceeded during any

15-minute period, is 0.002 mg/m^.

ACGIH: The recommended airborne exposure limit is 0.2 mg/m^, averaged over an 8-

hour workshift.

MEDICAL MONITORING

According to the OSHA Standard 1910.1018, employees c-xposed above the "action

level" for at least 30 days per year must be provided with an initial and periodic

medical examination. The exam must include a work history; a medical history

including a smoking history; a chest X-ray; and nasal, skin, and nervous system

examination. A test for urine arsenic (do not obtain within two days of eating fish

or shellfish) should not be greater than 100 micrograms per liter. Arsenic-exposed

individuals should periodically examine their skin. Skin cancer from arsenic can

easily be cured when detected early.

EMERGENCY INFORMATION

FIRST AID

Inhalation : Remove the individual from exposure area to fresh air immediately. If

breathing has ceased, properly trained personnel should begin artificial respiration or

cardiopulmonary resuscitation immediately. Get medical help immediately.

Skin Contact : Remove contaminated clothing immediately. Wash affected area with

soap or mild detergent and large amounts of water until no evidence of chemical

remains (about 15 to 20 minutes). Get medical help immediately.

Eve Contact : Wash eyes immediately with large amounts of water, occasionally lifting

upper and lower lids, until no evidence of chemical remains (about 15 to 20

minutes). Get medical help immediately.

Ingestion : Remove by gastric lavage or inducing vomiting, unless individual is

unconscious. Give oxygen if respiration is depressed. Administration of gastric

lavage or oxygen should be done by qualified medical personnel.

Contact the local poison control center for information on antidotes.
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FIRE AND EXPLOSION

NFPA Rating

Flammability: 0

Reactivity: 0

Health: 3

Flash point: NA
Autoignition Temp.: NA
Extinguishing Media: NA
Flammable Limits: NA

Respiratory Protection : Any f ull-faccpiccc, self-contained breathing apparatus operated

in positive-pressure mode.

Protective Equipment : Impervious clothing, including gloves, to prevent skin contact.

SPILL, LEAK, DISPOSAL PROCEDURES

For spills of dry solid material, a clean shovel should be used to place the material in

a clean, dry container with a cover. The hazard area should be isolated. For wet or

solution spills, sand or other absorbent material should be added, and the mixture

transferred into containers. For spills of liquid compounds such as arsenic trichloride,

a holding area should be dug and diked with soil, sandbags, or foamed polyurethane.

Fly ash or cement powder may be added as absorbent. If the spill took place in

water, a neutralizing agent such as calcium hypochlorite, lime, limestone, or sodium
bicarbonate should be added.

Disposal : Elemental arsenic should be placed in long-term storage or returned to the

supplier for reprocessing. Arsenic trichloride should be passed through water to form
arsenic trioxide; scrubbers must be used to trap hydrogen chloride. The trioxide

should be placed in long-term weatherproof storage, or dissolved, precipitated as the

sulfide, and returned to the supplier.

ENGINEERING CONTROLS

Engineering controls are almost always the best way to control employee exposure to

hazardous chemicals. Engineering controls may include local exhaust ventilation,

enclosure of the process, general dilution ventilation and others. However, for some
jobs (such as outside work, confined space entry, non-routine maintenance,
emergencies, and jobs done while workplace controls are being installed), personal

protective equipment may be appropriate.

EMERGENCY INFORMATION SOURCES

CHEMTREC: (800) 424-9300

Poison Information Center: (800) 682-9211; 232-2120 (Boston area only)

PROTECTIVE MEASURES
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RESPIRATORY PROTECTION

Only respirators that have been approved by NIOSH or MSHA for exposures to

inorganic arsenic should be used. Such equipment should only be used if the

employer has a written program that takes into account air concentrations of the

contaminant, and includes respirator fit testing, regular training, maintenance,

inspection, cleaning, and evaluation. Improper use of respirntors can be dangerous.

The following respirators are the minimum legal requirement:

Airborne Arsenic Concentration

less than 0.1 mg/m^

less than 0.5 mg/m^

less than 10 mg/m^

less than 20 mg/m^

Unknown or greater than 20 mg/m^

PROTECTIVE EQUIPMENT

Required Respirator

Half-mask respirator with high-efficiency

filter and acid gas cartridge

Full-facepiece supplied-air respirator or self-

contained breathing apparatus or gas mask
equipped with high-efficiency filters and
acid-gas canister

Half-mask supplied-air respirator operated

in positive-pressure mode

Supplied-air respirator with full facepiece,

hood, or helmet, or suit operated in

positive-pressure mode

Any full-facepiece self-contained breathing
apparatus operated in positive-pressure

mode

Eve Protection: Eye protection must comply with OSHA requirement 29 CFR
1910.1018 (j). For liquid compounds, splash-proof goggles and a faceshield must be
worn. An eye-wash fountain must be available.

Clothing: Clothing must comply with OSHA requirement 29 CFR 1910.1018 (j). For
liquid compounds, impervious clothing and gloves must be worn to prevent skin
contact.

STORAGE AND REACTIVITY INFORMATION

REACTIVITY INFORMATION

Stable under normal temperatures and pressures.
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INCOMPATIBILITIES

Arsenic and its solid compounds react vigorously with acids, oxidizing agents, active

metals, fluorine, and hydrogen fluoride. Liquid compounds such as arsenic trichloride

explode under these conditions, and on impact with antimony compounds.

HAZARDOUS DECOMPOSITION PRODUCTS

Thermal decomposition may release toxic oxides of arsenic and highly toxic arsine

gas.

STORAGE

Arsenic and its compounds should be stored in a cool, dry location, with containers

protected against physical damage.

PHYSICAL AND CHEMICAL DATA

Elemental Arsenic:

Boiling Point: IISS^F (sublimes)

Melting Point: SM^F (36 atm.) (sublimes)

Vapor Pressure: 1 mmHg at 372°F

Specific Gravity (water=l): 5.6

Molecular Weight: 74.92

Solubility in Water: insoluble

Evaporation Rate: NA
Vapor Density: NA

Arsenic Trioxidc:

Boiling Point: 869 F (465^0)

Melting Point: 594 F (3120C)

Vapor Pressure: NA
Specific Gravity (water=l): 3.74

Molecular Weight: 197.84

Solubility in Water: 3.7%

Evaporation Rate: NA
Vapor Density: NA

Arsenic Trichloride:

Boiling Point: 2660F (130^0
Melting Point: 3^F (-16^0)

Vapor Pressure: 10 mmHg at 24^0
Specific Gravity (water=l): 2.2

Molecular Weight: 181.3

Solubility in Water: decomposes

Evaporation Rate: NA
Vapor Density: NA

ADDITIONAL INFORMATION

Arsenic is a metal found abundantly in nature, often mixed with other metal ores.

Arsenic and its compounds are dangerous when heated, on contact with acids or

oxidizing agents, or in the form of dust that can be inhaled.



Page 7

DEFINITIONS

ACGIH is the American Conference of Governmental Industrial Hygienists. It recommends upper limits for exposure to workplace

chemicals.

Action level is the amount of a chemical in the air above which OSHA-specified medical and air monitoring must be done.

A carcinogen is a substance that causes cancer.

The C.A.S. number is assigned by the Chemical Abstracts Service to identify a specific chemical.

The flash point is the temperature at which a liquid or solid gives off enough vapor to form a flammable mixture with air.

mg/m^ means milligrams of a chemical in a cubic meter of air. It is a measure of how much of a chemical is in the air.

MSHA is the Mine Safety and Health Administration, the federal agency that regulates mining. It also evaluates and approves

respirators.

A mutagen is a substance that causes a change in the genetic material in a body cell. Mutations can lead to birth defects,

miscarriages, or cancer.

NFPA is the National Fire Protection Association. It classifies substances according to their fire and explosion hazard.

NIOSH is the National Institute for occupational Safety and Health. It tests equipment, evaluates and approves respirators, conducts

studies of workplace hazards, and proposes standards to OSHA.

OSHA is the Occupational Safety and Health Administration, which adopts and enforces health and safety standards.

ppm means parts of a substance per million parts of air. It is a measure of how much gas or vapor is in the air.

A teratogen is a substance that causes birth defects by damaging the fetus.

The vapor pressure is a measure of how eEisily a liquid or a solid gives off vapors. A higher vapor pressure indicates a higher

concentration of the substance in the air, and therefore increases the amount of it breathed in.

WHERE TO GO FOR ADDITIONAL INFORMATION

The following information is available from the Massachusetts Department of Labor and Industries.

RIGHT TO KNOW INFORMATION
The Right to Know Program can answer questions about particular chemicals, training, labeling, and other Right to Know matters.

Violations of the Right to Know Law should be reported to the nearest office of the Department of Labor and Industries.

PUBLIC PRESENTATIONS
Presentations and educational programs on occupational health or the Right to Know Law can be given for labor unions, trade

associations and other groups.

OCCUPATIONAL HEALTH AND SAFETY SERVICES
Upon recept of a complaint, an inspection may be conducted at your workplace. An inspection may include a walk-through, air

monitoring, and evaluation of existing conditions and controls. Complaints about workplace health and safety conditions may be

reported to any office of the Department of Labor and Industries. Such complaints are maintained strictly confidential. In addition,

employers may obtain free technical assistance in complying with OSHA standards and the Massachusetts Right to Know Law.

MEDICAL EVALUATION
The Division of Occupational Hygiene has the names of various occupational health services and occupational physicians who are

board-certified. This information is available upon request.

MASSACHUSETTS DEPARTMENT OF LABOR AND INDUSTRIES

Division of Occupational Hygiene

West Newton (617) 969-7177

Division of Industrial Safety

Boston (617) 727-3460

Lawrence (617) 681-7798
New Bedford (617) 997-8263

Springfield (413) 734-1421

Worcester (617) 752-6504

Pittsfield (413) 445-4214


