
(inorganic)

Synonyms: White lead; lead flake;

plumbum
C.A.S. Number: 7439-92-1

Chemical Formula: Pb
Date Completed: 7/88

HAZARD SUMMARY

- inorganic lead can cause adverse health effects when inhaled or ingested.

- Ingestion may occur when eating, drinking or smoking with contaminated
hands.

- Contaminated workclothes which are brought home can poison household
members, particularly children.

- Lead can cause mood changes, headache, fatigue, muscle pain, weakness,
abdominal cramping, and anemia.

- Permanent kidney, brain and other nerve damage may result from lead

exposure.
- Exposure to lead can cause decreased fertility in men and women.
- Lead can damage the fetus.

Pure lead is a hea\"y. but soft and workable metal. It ma>- be bluish-white or siher-

grey. It is used in a wide variety of products, including storage batteries, ceramics,

glass, plastics and paints.
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ACUTE (short-term) HEALTH EFFECTS

The early effects of lead toxicity are rather non-specific, with symptoms of irritability,

depression, fatigue, decreased concentration, headache, loss of appetite, sleep

disturbances, weakness, and musculo-skcletal pain.

The hallmark of acute lead toxicity is colic (severe stomach cramps). This may be

accompanied by constipation or diarrhea.

CHRONIC (long-term) HEALTH EFFECTS

Prolonged or repeated exposure, even to low levels of lead, may result in an

accumulation of lead in the body and may cause long-term health effects. Chronic

exposure to lead can result in the acute health effects described above, although lead

colic is generally less pronounced.

Although some effects of lead toxicity are reversible, chronic exposure can result in

permanent damage to the nerves of the hands and feet, brain damage, gout, kidney

failure, and possibly, high blood pressure. A rare manifestation of chronic lead

exposure is a "lead line" which is a pigmented line on the gums.

Cancer Hazard : At present, there is inadequate evidence to state that lead is

carcinogenic in humans. Some compounds of lead (lead acetate, lead subacetatc, and

lead phosphate) have been shown to be carcinogenic in rats and or mice. These

compounds should therefore be treated as carcinogens in humans.

Reproducti\e Hazard : Lead has been associated with a decrease in the fcrtilitx' of

men by causing decreased number and decreased motility of sperm and malformed

sperm. These effects have been reported at blood le\'cls of 40 to 50 meg dl. Lead

can also cause impotence. High lead exposure in women has been associated v.ith

miscarriages, premature births, stillbirths and decreased fcrtilit>'. Lead exposure of the

pregnant mother at low blood le\'cls (at about 10 to 15 meg dl and possibh- lower)

has been shown to interfere with normal brain development in the offspring. These

levels are common in lead exposed workers. It is not known at this time whether

lead causes other birth defects in humans. Lead, although not highh' concentrated in

breast milk, can be transferred to babies by that medium.. Lead exposure in children

can damage their nervous systems at levels lower than those that affect adults.

OCCUP.ATION'AL EXPOSURE LIMITS

OSHA regulates exposure on the basis of both the levels of lead dust and fume in

the air and the amount of lead in a worker's blood. OSH.A requires employers to

remove any worker with excessive blood lead levels from their workplace exposures

without the loss of pay, seniority or benefits. The decision to test blood is based on

the airborne lead level and/or on the results of prcNious blood tests.

The OSHA Permissible Exposure Limit (PEL) is 0.05 milligrams per cubic meter
(mg/m-^) averaged over an 8-hour day (TWA). In addition, the OSH.A Standard has

specific requirements for air monitoring, medical sur\eillance. engineering controls and
respiratory protection. The number of the standard is 29 CFR 1910.1025 and should

be used as a reference for specific details v\'hen lead is used in the workplace.
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MEDICAL MONITORING

Federal law (29 CFR 1910.1025) requires medical evaluation and testing for workers

exposed to lead above the action level (30 mcg/m^) for over 30 days per year. The

medical evaluation must be performed prior to work in areas with lead levels above

the action level and under certain other conditions (sec 29 CFR 1910.1025 for more

details). The medical evaluation must include: 1) a detailed work and medical

history, with particular attention to past lead exposure, personal habits and past

gastrointestinal, hematologic, renal, cardiovascular, reproductive and neurological

problems; 2) a physical examination with particular attention to teeth, gums,

hematologic, gastrointestinal, renal, cardiovascular and neurological systems; if a

respirator is to be used, then fitness to wear a respirator should be assessed; 3) a

blood pressure measurement; 4) blood tests for lead level, hemoglobin and hematocrit

determinations, red cell indices, examination of peripheral smear morphology, zinc

protoporphyrin, blood urea nitrogen (BUN), serum creatinine; 5) routine urinalysis

with microscopic examination; and 6) any other test that the doctor considers

necessary.

Blood testing must be conducted according to the following schedule: 1) at least

every six months; 2) at least every two months if the lead level is between

40mcg/100g and 60mcg/100g of blood; 3) at least monthly while an employee is

removed from work due to a high blood lead level (see below). The repeat blood

tests must include analysis of both lead and zinc protoporph>Tin.

OSHA requires removal from exposure of a worker who has either: a confirmed
blood lead level of 60mcg/100g or higher; an a\erage between 50mcg/100g and
59mcg/100g on three consecuti\'e tests or over six months; or a medical condition for

which a physician considers medical removal necessary. Once removed, a worker
may not return to a job with lead exposure until the blood lead is 40mcg/100g or

less on two consecutive tests, or the employee no longer has the medical condition
that required remoN'al.

EMERGENCY INFORMATION
FIRST AID

E^-e Contact : In case of eye contact, rcmoxc from exposure immediateh'. Rinse
eyes for at least fifteen minutes, occasionally lifting upper and lower lids. See a

physician if irritation persists or if \-ision is impaired.

Skin Contact: In case of skin contact, remove from exposure immediately. Remo\^e
contaminated clothing and wash skin with soap and water.

Treatment : Specific treatment is available for lead poisoning and must be
administered by qualified medical personnel. Medicine, called "chelating agents,"
work by binding to and increasing the elimination of lead through the kidneys.
These agents must not be given to workers currently working with lead (with the
hope of preventing lead poisoning). Ca EDTA is the most common medicine used;
HAL, dimercaprol, and penicillamine can also be used.
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FIRE AND EXPLOSION

NFPA Rating : Not Available Flash Point: Not Available

Extinguishing Media: Dry chemical, carbon

dioxide

Flammable Limits: Not Available

Fire and Explosion Hazards : Lead and lead dust present a negligible fire hazard.

Fire Fighting Procedures : Do not use water. Employees who are expected to fight

fires must be trained and equipped according to OSHA 1910.156.

SPILL, LEAK AND DISPOSAL PROCEDURES

Respiratorx- Protection : See "Protective Measures - Respiratory Protection"

Protective Equipment : Under the OSHA Lead Standard, employers are required to

provide protective clothing when the PEL is exceeded, even where respirators arc

used. This clothing may include full-body coveralls, gloves, head covering, shoes or

shoe coverings, faceshields and goggles.

Clean-up Procedures : Clean-up of lead dust should be done using a vacuum
equipped with a high-efficiency particulate air (HEPA) filter; dry sweeping is never

acceptable. Wet methods should always be used, even when \'acuuming. Clean-up

should be performed only by trained personnel v.ho arc properly protected.

Disposal : Lead-contaminated wastes should be disposed of in accordance with the

requirements of federal, state and local agencies. A sample of the waste may ha\e

to be analyzed to determine the proper disposal method. The regional offices of the

Massachusetts Department of Environmental Quality Engineering (DEQE) ma>- provide

additional information.

EMERGENCY INFORM.ATION SOURCES

CHEMTREC: (800) 424-9500

Poison Information Center: (800) 682-9211; 252-2120 (Boston area only)

PROTECTIVE MEASURES

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.
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RESPIRATORY PROTECTION

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

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 respirators can be dangerous.

Airborne Lead Concentration

(Dust or Fume) Required Respirators^

0.5 mg/m^ or less (10 x PEL)

2.5 mg/m-^ or less (50 x PEL)

50 mg/m^ or less (1000 x PEL)

100 mg/m-^ or less

Greater than 100 mg/m^; unknown
concentration; firefighting

Half-mask, air-purifying respirator

(negative pressure or powered) equipped

with high-eff iency filters-^-^

Full facepiece, air-purifying

respirator (negative pressure or

powered) with high-efficiency filters-^

Half-mask supplied-air respirator

operated in positive-pressure mode.-^

Supplied-air respirator with full

facepiece, hood, helmet or suit,

operated in positive-pressure mode.

Full facepiece, self-contained

breathing apparatus, operated in

positive-pressure mode.

1. Respirators specified for higher concentrations can be used at lov^er

concentrations of lead.

2. If eye irritation develops, full facepiece respirators should be used.

3. A high-efficiency particulate filter removes 99.97% of all particles at least

0.3 microns in diameter.

PROTECTIVE EQUIPMENT

Protective clothing should be worn - and disposed of by the employer - whenever
the possibility exists for employee exposure to lead dust or fume. These particles

may be brought home on workers' clothing, if uncovered, and cause health problems
for the workers' families. Work clothing should be HEP.A-\acuumed before
removal. See "Emergency Information - Spill, Leak and Disposal Procedures".
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STORAGE AND REACTIVITY INFORMATION

REACTIVITY

Stable under normal temperature and pressure.

INCOMPATIBILITIES

Avoid contact with oxidizing agents, such as perchlorates, peroxides, permanganates,

chlorates and nitrates; chemically active metals, such as potassium, sodium,

magnesium and zinc.

HAZARDOUS DECOMPOSITION PRODUCTS

Thermal decomposition products are oxides of lead.

STORAGE

Lead should be stored away from high heat.

Lead, including waste materials, should always be stored in properly labelled

containers. Labels should warn of the serious health hazards associated with

exposure. The OSH.A. Lead Standard has specific labelling requirements.

PHYSICAL AND CHEMICAL DATA

Boiling Point: 1740OC (3164°?)

Melting Point: 3280C (622°?)

Vapor Pressure: 1.77 mmHg at 1000°C
Specific Gravity (water=l): 11.3

Molecular Weight: 207

Solubility in V^'ater: Insoluble

E\'2poration Rate: Not .Applicable

\apor Density: Not .Available

ADDITIONAL INFORMATION

Inorganic lead and lead compounds are found in a wide \-ariety of materials and

industrial processes. Metallic lead is a major component of solder, type metal,

battery plates, plumbing fixtures and linings for chemical tanks. It is a common
constituent of bronzes and some steels. Compounds of lead are widely used in the

manufacture of storage batteries, ceramics, glass, plastics and paints. Organic lead is

added to gasoline as an anti-knock agent. Target practice may result in elevated lead

exposures.

Workers with high blood lead levels require consultation with a physician. They
should be immediately removed from exposure to lead. Occasionally, medical

treatment may be required to lower blood lead levels, but this should only be

performed in a hospital under the supervision of an occupational medicine ph\'sician.

For a copy of the OSHA Lead Standard 29 CFR 1910.1025. call the nearest OSHA
office.

Waltham: (617) 647-8681

Springfield: (413) 785-0123
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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.

mc ^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, conduc

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 easily 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 FUght 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 car. 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, a:r

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 additic

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 Hvgiene

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


