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Massachusetts Chemical Fact Sheet

This is one in a series of Massachusetts Chemical Fact Sheets prepared for each of the chemicals in significant use

on the Toxics Use Reduction Science Advisory Board�s �more hazardous chemicals� list.  For more information on the

Chemical Categorization Project, consult TURI Technical Report #47.

Perchloroethylene (PCE)

Perchloroethylene (PCE) is both a potential carcinogen

and teratogen.  Dow Chemical, PPG Industries, and Vulcan

Materials Company are the only U.S.-based manufacturers

of PCE. Massachusetts companies use PCE to degrease

metals, dry clean garments, and manufacture specialty

products.  PCE use in Massachusetts declined dramatically

between 1990 and 1996 as businesses adopted safer

substitutes.

Hazards

Acute (Short-Term) Health Effects

� Central nervous system effects � psychophysiological

functions such as mood and behavioral changes �

have been observed at exposures below 20 parts per

million (ppm).

� At exposures of 100 ppm PCE can irritate the eyes,

nose, mouth, and throat.

� High level exposure can cause a headache, dizziness,

light-headedness, vomiting, nausea, unconsciousness,

and kidney dysfunction

� PCE is immediately dangerous to life and health at 150

ppm.

Chronic (Long-Term) Health Effects

� Chronic inhalation of PCE causes neurological effects

including headaches and impairment of memory,

concentration, and intellectual function.

� Animal studies indicate that PCE may be a carcinogen.

Carcinogenic effects have been observed from inhaling

concentrations of 200 ppm.  Both the International

Agency for Research on Cancer (IARC) and the U.S.

Environmental Protection Agency (EPA) consider PCE

a probable human carcinogen.

� PCE may be a reproductive hazard.  Higher rates of

menstrual disorders and spontaneous abortions have

been documented in workers exposed to PCE.

However, laboratory and animal testing has not

demonstrated significant reproductive toxicity.

� Chronic exposure may damage the liver and kidneys,

and effect the central nervous system.  Kidney effects

have been documented on rodents from airborne

concentrations of 200 ppm.

(For section references, see endnote #1.)

FACTS

Common Names: PERC, PCE,

Tetrachloroethylene

Chemical formula: C
2
Cl

4

CAS Number: 127-18-4

Vapor Pressure: 14 mm Hg at 20°C

Water Solubility: Insoluble

Odor: Sweet smell
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Exposure

Worker Health

Facilities using PCE must minimize worker exposure.

� Use PCE in closed systems.  If a closed production

system is infeasible, facilities need to enclose operations

and use local exhaust ventilation.  Where the potential

for exposures exceed 25 ppm use a Mine Safety and

Health Administration/National Institute for

Occupational Safety and Health-approved supplied-

air respirator with a full facepiece.

� Take precautions to avoid PCE contact with skin and

eyes.  Workers need to wear solvent-resistant gloves

and clothing.  If PCE contacts skin, immediately wash

the exposed area.

Public Health

Reflecting its ubiquitous use, PCE is often found in ambient

air, drinking water, and household products.

� Despite its short residence time in the atmosphere,

roughly 130 days, PCE is ubiquitous at low levels in

ambient air: 0.16 parts per billion (ppb) in rural and

remote areas; 0.79 ppb in urban and suburban areas;

and 1.3 ppb in areas near emission sources.  Residents

living near or in apartments above dry cleaning

establishments are particularly susceptible to PCE

exposure due to inevitable releases.

� PCE has been found at low levels in drinking water;

for example, a 1991 U.S. survey reported an average

concentration of 0.75 ppb with a maximum of 69 ppb.2

Between 1993 and 1995, EPA required water

suppliers to determine if PCE was present above the

maximum contaminant level (MCL) of 0.5 ppb and to

remediate any problems.

� An effective degreaser and cleaning agent, PCE is

found in a number of consumer products including auto

brake cleaners, suede protectors, water repellents,

silicone lubricants, and recently dry cleaned clothes.

(For section references, see endnote #1.)

Use Nationally and in

Massachusetts

Only three corporations manufacture PCE in the U.S.: Dow

Chemical, PPG Industries, and Vulcan Materials Company.

Louisiana is home to all operating PCE manufacturing

facilities.  National PCE use falls into four main use

categories: 1) dry cleaning and textile processing (37%),

2) intermediate chemical use (37%) in the manufacture of

hydrogen-based fluorocarbons (HFCs and HCFCs), 3)

metal cleaning (15%), and 4) other uses, including auto

brake cleaners, suede protectors, water repellents, and

silicone lubricants (12%).3    In 1996, these end uses

consumed 300 million pounds of PCE in the U.S.

In 1996, Massachusetts� facilities used 506,000 pounds

of PCE (see Table 1).

� The manufacture of PCE-containing products, including

the recycling of PCE, was the primary end-use for PCE

in Massachusetts, accounting for 41% of PCE use in

1996 (see Table 2).

� Chemical distributors, first required to report under

TURA in 1991, accounted for another 33% of

Massachusetts� PCE use.

� Metal degreasers and dry cleaners accounted for the

remaining 27% of PCE used in Massachusetts. A
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aqueous systems.  Positive environmental aspects of the

aqueous and semi-aqueous alternatives are that workers

are not exposed to solvents, less hazardous solid waste is

produced and emission control is not necessary.  In addition

to aqueous and semi-aqueous systems, there are non-

chlorinated solvent systems, mechanical cleaning processes

(e.g., abrasive blasting) and other emerging cleaning

technologies (e.g., laser cleaning).

The Toxics Use Reduction Institute�s Surface Cleaning

Laboratory assists companies in finding cost effective

alternatives to solvent cleaning systems while maintaining

product quality.  One example of replacement of a PCE

vapor degreaser is a Massachusetts metal screw machine

products manufacturer that is implementing an aqueous

ultrasonic cleaning system for removing various cutting fluids

and metal fines.

Typically called �dry cleaning� the process of using PCE to

clean garments is not actually dry, rather it involves soaking

the clothes in the solvent and then evaporating the solvent

from the clothes.  PCE has been and is now the most

common garment cleaning solvent.  However, due to the

hazards associated with PCE, safer alternatives for cleaning

garments have been developed.

Consumers can reduce the demand for perc-cleaned clothes

by purchasing garments that can be laundered at home or

by using a �dry� cleaning establishment that offers soap

and water laundering.  In the care of a professional, water

can be used on many fabrics that are labeled �dry clean

only.�

The water alternatives to �dry� cleaning with PCE are multi-

process wet cleaning and machine wet cleaning.

Multiprocess wet cleaning uses a variety of techniques

including steaming, immersion and gentle hand washing in

soapy water, hand scrubbing, tumble drying and air drying

depending on the type of fabric and stain to be cleaned.

Machine wet cleaning is similar to household washing and

drying without the intense agitation and tumbling that may

harm delicate fabrics.  Aqueous processes are competitive

with PCE garment cleaning in terms of both costs and

quality.

Petroleum solvents can also be used as alternatives to PCE

for garment cleaning.  These solvents are not drop-in

replacements however, requiring equipment and safety

modifications due to their flammability.

(For section references, see endnote #4.)

Regulatory Context

The U.S. EPA and Occupational Safety and Health

Administration (OSHA) both regulate PCE.6   Regulations

set by EPA include national air standards for dry cleaning

and degreasing operations, and drinking water standards.

� On September 23, 1993, the EPA promulgated a

National Emission Standard for Hazardous Air

Pollutants (NESHAP) to control PCE emissions from

dry cleaning facilities.  The NESHAP varies with facility

size and includes provisions on pollution control

equipment, emissions monitoring, and record-keeping

and reporting requirements.

� Under the NESHAP for halogenated solvent cleaners

� effective December 1994 � PCE vapor

degreasers must meet emission standards based on

the maximum achievable control technology (MACT);

this includes installing control equipment, complying with

an idling emissions limit, installing automated parts

handling, and complying with a total emissions limit.

� Under the Safe Drinking Water Act, the MCL for PCE

is 5 ppb.  The MCL is the maximum permissible level

of drinking water contaminant in a public water system.



The Toxics Use Reduction Institue is a multi-disciplinary research, education, and policy center established by the Massachusetts
ToxicUse Reduction Act of 1989.  University of Massachusetts Lowell �One University Avenue � Lowell Massachusetts 01854-2866

PH: (978) 943-3275  � FAX: (978) 934-3050

Page 6

THE MASSACHUSETTS TOXICS USE REDUCTION INSTITUTE

The OSHA permissible exposure limit (PEL) is 100 ppm

(averaged over eight hours) and the maximum exposure

level is 200 ppm.

PCE use is also tightly regulated in Europe, especially in

Sweden where the goal is a phase-out of all PCE uses by

the beginning of the 21st century.

(For section references, see endnote #5.)
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