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Lead (Pb) and Lead Compounds

Lead can damage the brain, nervous and reproductive systems, and kid-
neys. Children’s exposure to low levels of lead can cause learning difficul-
ties, irritability, and other behavioral changes. Lead is still widely used in
products, including lead acid batteries and plastics, the wire and cable in-
dustries, wire and cable sheathing, sporting equipment, jewelry and sol-
der to make electronic equipment. More than 11 million pounds of lead
and lead compounds were used by Massachusetts manufacturing facili-
ties in 2000.

Health Effects

People can be exposed to lead through drinking water contaminated with lead from older piping, in-
gesting lead-contaminated food, breathing leaded dust particles in the air from chipping and peeling
leaded paint in older homes, ingesting leaded soil from gasoline emissions and
leaded paint chips, or through occupational or hobby exposures. Children can be
exposed to leaded dust from lead-stabilized plastics (e.g., mini-blinds) which can
disintegrate over time in the presence of sunlight or heat.

The neurotoxicity of lead and its health impacts have been well-established for
decades. Children exposed to lead can suffer kidney damage, colic, anemia, learn-
ing difficulties, mental and physical developmental delays (walking, sitting up), and
may exhibit behavioral changes, such as increased irritability or aggression. Children exposed to very
high levels of lead can suffer convulsions, coma, brain damage and death. Fetuses can be exposed to
lead if the mother has high lead levels in her body and exposure can cause premature birth and low
birth weight. Recent evidence indicates that exposure to low levels of lead, below those currently con-
sidered safe, may lead to neurological damage. Other health effects associated with high-level or long
term low-level lead exposure include reproductive effects (miscarriage and infertility), effects on the
gastrointestinal tract (abdominal cramps and vomiting) and effects on the immune system. Some evi-
dence indicates that lead can increase blood pressure or cause cancer (e.g., kidney tumors in animal
studies).

Although lead has been banned from gasoline since 1996 and residential house paint since 1978, the
Centers for Disease Control estimates that nearly 1 million children between the ages of 1 and 5 have
blood lead levels above 10 ug/dL (the level of medical and legal concern) due to leaded gasoline resi-
dues and from leaded paint chips and dust. The annual cost for treatment of childhood lead poisoning

Common Uses

Lead is commonly used in cathode ray tubes (CRTSs) in television sets and computer monitors and in
lead acid batteries, which are largely recycled. Lead also is widely used in many consumer products,
including blinds, pipes, and rain coats; ammunition; fishing sinkers; chimney flashing; and boat keels.
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Lead is used in several manufacturing processes, including as a stabilizer in PVC coating used on
cable and as a surface coating on printed wiring boards (both used in electronics, such as com-
puters). Of the more than 11 million pounds of lead and lead compounds used by Massachusetts
manufacturers in 2000, 3.7 million pounds were used by the plastics and rubber industries and
more than 4.8 million pounds were used by wire and cable industries (mostly as a stabilizer in PVC-
coated cable). Approximately 1.1 million pounds of lead and lead compounds were used in metals,
including costume jewelry, and 114,000 pounds were used in electronics. It is estimated that the
average personal computer contains 3 pounds of lead, including lead in plastic and solder used for
assembly and lead-containing PVC coating on cable.

Alternatives

Many industrial applications substitute other metals or organic compounds for lead. Safer, more
cost-effective alternatives for lead-based surface finishing are available, including immersion silver
and immersion tin processes. Tin-copper-silver is being evaluated as an alternative to tin-lead sol-
der, while calcium zinc soaps and other compounds are available as substitutes for lead stabilizers
in PVC used in the wire and cable industry. Alternative plastic stabilizers, including other metals,
also have been developed. Alternatives for lead in cathode ray tubes exist, including flat screen
technologies.

A recent directive will prohibit most uses of lead in electronics and electrical equipment in the Euro-
pean Union by 2006.
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Additional Resources
Agency for Toxic Substances and Disease Registry (ATSDR): http://www.atsdr.cdc.gov/tfacts13.pdf
IPC: Association Connecting Electronics Industry: http://www.leadfree.org

Massachusetts Toxics Use Reduction Institute (TURI): http://www.turi.org




