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PERCHLOROETHYLENE

(TETRACHLOROETHYLENE)
INTRODUCTION
Perchloroethylene, also called tetrachloroethylene or Perc, is a clear, colorless liquid with a distinctive ether-like odor. It is nonflammable, non-explosive, and extremely stable.  Perchloroethylene is decomposed by light and metals when in the presence of moisture, open flame, electric arc, ultraviolet radiation or hot metallic surfaces.  Decomposition products include hydrochloric acid, carbon monoxide, and phosgene gas (a suffocating and highly poisonous, colorless gas or volatile liquid with an odor of new mowed hay or green corn). 

Perchloroethylene is a strong oxidizer and very corrosive to metals such as lithium, beryllium, and barium. Perchloroethylene is also chemically reactive with alkaline (basic) solutions such as caustic soda, sodium hydroxide, and potash.

Perchloroethylene is miscible with ethanol, alcohol, ethyl ether, chloroform, and benzene. Additionally like many other organic solvents, perchloroethylene is volatile and slightly soluble in water (0.02%).

Commercially, perchloroethylene is used as a dry cleaning agent, vapor-degreasing solvent, print type cleaner, heat transfer medium, chemical synthesis agent, and rug and upholstery cleaner.  Perchloroethylene is also used as a drying agent for rubber, waxes, tar, paraffin, gums, fat, and acetyl cellulose. 

PROPERTIES
Molecular Formula
C2Cl4
Molecular Weight
165.85

Density
1.6230

Boiling Point 
250oF

Evaporation Rate 
6.6

Specific Gravity 
1.623 

Vapor Volume
31 Ft3
Freezing Point
22oC

Refractive Index 
1.5029 

Vapor Pressure 
19 mmHg

Vapor Density 
5.83

Odor Threshold
Approximately 50 ppm

.

PERMISSIBLE EXPOSURE LIMIT (PEL)
25 parts per million (25 ppm)---(8-hour, Time-Weighted Average)
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TOXIC EFFECTS
Inhalation of perchloroethylene can cause dizziness, unconsciousness, headaches, vertigo, light narcosis, giddiness, inebriation, nausea, vomiting, and central nervous system disturbances.  Prolonged exposure may result in liver damage. 

Massive vapor exposure will cause anesthetic effects, unconsciousness and possibly death by respiratory arrest.  Exposure to high concentrations may result in unconsciousness after a few breaths.

Brief immersion of the hand in liquid perchloroethylene usually causes mild skin irritation, but percutaneous absorption has been demonstrated in man.  Skin burns, blisters, and erythema may be caused by prolonged direct contact with the skin.  Chronic exposure can result in dry, scaly forearms and hands.

Perchloroethylene vapors can be readily inhaled into the lungs and reach the alveolar region of the lung. When inhaled, perchloroethylene is readily absorbed and transported to other organs where it produces its symptoms. 

About 95% of inhaled perchloroethylene is excreted unchanged in the exhaled air while only 2% has been recovered in the urine as trichloroacetic acid. The formation of trichloroacetic acid shows signs of saturation when the exposure level exceeds 50-100 ppm. 

Repeated exposure leads to a marked accumulation of perchloroethylene in fatty tissue.  Additionally, oxygenated intermediaries may be produced in the lung which can result in pulmonary edema (excess fluid in the lungs).

ANIMAL EXPERIMENTATION
A long-term National Cancer Institute (NCI) study of mice that were given large doses of perchloroethylene by oral gavage chronically revealed a significant increase in liver cancer. The small number of rats surviving another similar experiment did not allow NCI to draw any conclusions.  A high incidence of kidney damage was also noted in both studies.


A third similar study found many tumors in Sprague-Dawley rats that were exposed by inhalation to 300 to 600 parts per million (ppm) perchloroethylene. It was determined, however, that for most tumors there was no statistically significant difference in tumor incidence between exposed and control rats. Some tumors were found in higher incidence in control animals. Increased mortality occurred in male rats exposed to 600 ppm perchloroethylene.

EPIDEMIOLOGICAL STUDIES
NCI recent studies on the development of various types of cancers among dry cleaning employees revealed an increase in mortality due to esophageal cancer.  These studies determined no significant increase of liver cancer or leukemia incidence in dry cleaning employees.

There was some indication that the development of cancer among employees was caused by prolonged employment in the dry cleaning industry. The combination of cigarette smoking and alcohol consumption may have increased the possibility of cancer development in some employees.  The finding of bladder cancer was determined to be due to the exposure of the employees to other chemicals besides perchloroethylene that are within the industry.

MEDICAL PROGRAM
Pre-placement and periodic medical examinations should be provided for exposed workers. These examinations should focus on neurological, cardiovascular, liver function, and skin condition.  Assessment of exposure to perchloroethylene can be made by analyzing the compound in the exhaled air or in the blood.  Analyzing urinary trichloroacetic acid has also been proposed for monitoring purposes, however, at low levels of perchloroethylene exposure, its concentration is very low. 

FIRST AID
All personnel who show dizziness, giddiness or drowsiness should be immediately removed from exposure. Remove any clothing that is saturated with perchloroethylene.  Keep the patient quiet and comfortably warm.  If breathing has ceased, start artificial respiration at once.  Call a physician immediately.  If perchloroethylene has been swallowed, DO NOT INDUCE VOMITING.

EXPOSURE CONTROL
Unnecessary exposure should be avoided and air concentrations should be maintained below 25 ppm by local or general exhaust ventilation.  When used in a degreaser, proper operating practices are very important and local exhaust ventilation systems should not be disturbed by strong cross-drafts of general air ventilation or make-up air.  

Perchloroethylene vapor should not be permitted near open flames, sources of strong ultraviolet radiation, or hot metallic surfaces.  Precautions should be taken in handling, recovery, and distillation processes to prevent the escape of perchloroethylene.  

All storage tanks and drums should be kept properly covered or sealed.  Containers should be properly labeled for identification and warning against inhalation of vapor and skin contact.  Perchloroethylene should be stored and handled so that no spillage or leakage occurs. 

It is important that contaminated air, even at very low concentrations (5-20 ppm), be kept out of the air intake of all combustion equipment to minimize the possibility of thermodecomposition of the solvent.  Breakdown products such as hydrochloric acid, chlorine, and phosgene corrode metal surfaces including flues and water heater components.  Decomposition products can also seriously damage clothes through acid burns and weakening of fibers. Contamination of the area with decomposition products may also create other hazardous conditions.

PERSONAL PROTECTION
Protective clothing such as gloves, aprons and long sleeves impregnated with, or made of, neoprene, polyvinyl plastics or other impermeable material should be worn when personal contact may occur.  Cleanliness, particularly of the exposed skin, is important.  See R325.60013:  Personal Protective Equipment.

Approved respiratory protective equipment must be used when exposure cannot be adequately controlled by feasible engineering methods.  See Part 451, Respiratory Protection, R325.60051 et seq.

MONITORING
Initial monitoring of worker exposure to perchloroethylene is recommended.   Personal sampling pumps and charcoal absorption media can be used to determine the time-weighted average exposure.  Direct-reading instruments and colorimetric indicating tubes are also available for monitoring work area.  Further monitoring is needed if the process is modified or an emergency spill or release occurs.

NOTE: This guide is intended for the benefit of the public and may not contain all of the information pertinent to perchloroethylene.  For further information, contact:
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