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Kepone
CAS No. 143-50-0

Reasonably anticipated to be a human carcinogen
First listed in the Second Annual Report on Carcinogens (1981)
Kepone was formerly a registered trademark of the Allied 
Chemical Corporation; also known as chlordecone
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Carcinogenicity
Kepone (chlordecone) is reasonably anticipated to be a human car-
cinogen based on sufficient evidence of carcinogenicity from studies 
in experimental animals. 

Cancer Studies in Experimental Animals 

Dietary administration of chlordecone caused liver cancer (hepato-
cellular carcinoma) in rats and mice of both sexes. In addition, the 
time to detection of the first hepatocellular carcinoma observed at 
death was shorter in male mice exposed to chordecone than in unex-
posed controls and appeared to be inversely related to exposure level 
in mice and rats of both sexes (NCI 1976, IARC 1979). 

Cancer Studies in Humans 

The data available from epidemiological studies are inadequate to 
evaluate the relationship between human cancer and exposure spe-
cifically to chlordecone.

Properties
Chlordecone is a chlorinated polycyclic ketone that is an odorless, 
colorless-to-tan crystal at room temperature (HSDB 2009). It is prac-
tically insoluble in water, soluble in acetone, alcohols, ketones, and 
acetic acid, and less soluble in benzene and light petroleum. Chlor-
decone is stable to about 350°C but readily hydrates on exposure to 
humidity at room temperature (Akron 2009). Physical and chemical 
properties of chlordecone are listed in the following table.

Property Information

Molecular weight 490.6a

Specific gravity 1.59 to 1.63 at 25°Ca

Melting point 350°C (decomposes)a

Boiling point 434°Cb

Log Kow 5.41a

Water solubility 2.70 mg/L 25°Ca

Vapor pressure 2.25 × 10–7 mm Hg at 25°Ca

Vapor density relative to air 16.94a

Sources: aHSDB 2009, bAkron 2009.

Use
Chlordecone was first introduced as a pesticide in 1958 and was used 
until 1978, when its use in the United States was discontinued (NCI 
1976, IARC 1979, HSDB 2009). Chlordecone was used as an insecti-
cide for leaf-eating insects, ants, and cockroaches, as a larvicide for 
flies, and for control of insects that attack structures. Chlordecone 
was also used on bananas, non-bearing citrus trees, tobacco, orna-
mental shrubs, lawns, turf, and flowers.

Production
Total U.S. production of chlordecone from 1951 to 1975 was esti-
mated at 3.6 million pounds (ATSDR 1995). Annual production at 
one plant in Hopewell, Virginia, reached a peak of over one million 
pounds per year in 1974; production ceased in July 1975 by order 
of the State of Virginia (Huggett and Bender 1980). From the 1950s 
through 1975, from 90% to 99% of total U.S. chlordecone production 
was exported to Europe, Asia, Latin America, and Africa (ATSDR 
1995). In 2009, chlordecone was available from eight U.S. suppliers 
and one European supplier (ChemSources 2009).

Exposure
The primary routes of potential human exposure to chlordecone are 
inhalation, ingestion, and dermal contact. Chlordecone is very stable 
in the environment, and no degradation products have been identi-
fied. It adsorbs to particulate matter in the air, water, and soil and is 
removed from the atmosphere and water column by deposition and 
settling and from the surface soil by erosion (ATSDR 1995). When 
released to air, chlordecone will not directly photodegrade or re-
act with photochemically produced hydroxyl radicals (HSDB 2009). 
When released to water, chlordecone adsorbs to sediment and over 
time is buried by sediment accumulation (Huggett and Bender 1980). 
Its half-life in a model river is 3.8 to 46 years (HSDB 2009). Chlor-
decone bioaccumulates in fish and crustaceans (Carver and Griffith 
1979). When released to soil, chlordecone will adsorb to soil parti-
cles; some leaching to groundwater may occur.

In the United States, detectable levels of chlordecone were found 
in 400 samples of air, drinking water, plant and aquatic organisms, 
and municipal waste where chlordecone was manufactured (ATSDR 
1995). Chlordecone has also been measured in the particulate matter 
and sediment in rivers on the island of Martinique in 2002 at con-
centrations of up to 57 μg/kg (Bocquene and Franco 2005). Bananas 
are the major crop in Martinique, and chlordecone was frequently 
used as an insecticide on banana plantations.

Concentrations of chlordecone in the environment near the 
Hopewell manufacturing site were 1% to 40% in dust collected one 
block from the plant, 1% to 2% in soil adjacent to the plant, and 2 to 
6 ppm in soil at a distance of 1,000 meters from the plant (Luellen et 
al. 2006). Very high concentrations of chlordecone were detected in 
effluent from the Hopewell plant (0.1 to 1.0 mg/L) and in water from 
the plant’s holding ponds (2 to 3 mg/L). However, over time, concen-
trations in the James River (adjacent to the plant) have fallen dramati-
cally due to settling of chlordecone and its eventual burial in sediment 
(Huggett and Bender 1980). Concentrations of chlordecone in bed 
sediments of the James River between 1976 and 1978 ranged from 
undetectable (≤ 0.01 μg/g) to 5 μg/g (ATSDR 1995). Chlordecone 
concentrations in finfish in the James River in the 1980s reached a 
steady state below the action level of 0.3 μg/g; however, 94% of the 
fish sampled since 1987 had detectable chlordecone concentrations 
(≥ 0.01 μg/g). Fishing restrictions remained in effect until 1989, when 
restrictions as a result of chlordecone contamination were removed; 
however, a Virginia Department of Health fish consumption advisory 
remained in effect as of 2006 (Luellen et al. 2006). 

Chlordecone is also a degradation product of another insecticide, 
mirex (IARC 1979). Investigators have detected chlordecone in soil 
at a concentration of 0.02 μg/g of soil 12 years after mirex was ap-
plied at the rate of 1 μg/g of soil. Additional exposure information 
may be found in the Agency for Toxic Substances and Disease Regis-
try’s Toxicological Profile for Mirex and Chlordecone (ATSDR 1995).

At the time production ceased (in July 1975), half of the work-
ers at the Hopewell manufacturing facility exhibited neurological 
symptoms. Chlordecone was measured in the blood of these exposed 
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workers at levels of up to 11.8 μg/mL. In 1976, the National Institute 
for Occupational Safety and Health identified 50 facilities that pro-
cessed or formulated pesticides using chlordecone and estimated 
that about 600 U.S. workers potentially were exposed to chlorde-
cone (NIOSH 1976).

Regulations
Environmental Protection Agency (EPA)
Comprehensive Environmental Response, Compensation, and Liability Act
Reportable quantity (RQ) = 1 lb.

Resource Conservation and Recovery Act
Listed Hazardous Waste: Waste code for which the listing is based wholly or partly on the presence of 

chlordecone = U142.
Listed as a hazardous constituent of waste.

Food and Drug Administration (FDA, an HHS agency)
Action levels for chlordecone in fish and crabmeat range from 0.3 to 0.4 ppm.

Guidelines
National Institute for Occupational Safety and Health (NIOSH, CDC, HHS)
Recommended exposure limit (REL) = 0.001 mg/m3.
Listed as a potential occupational carcinogen.

References
Akron. 2009. The Chemical Database. The Department of Chemistry at the University of Akron. http://ull.
chemistry.uakron.edu/erd and search on CAS number. Last accessed: 7/7/09. 
ATSDR. 1995. Toxicological Profile for Mirex and Chlordecone. Agency for Toxic Substances and Disease 
Registry. http://www.atsdr.cdc.gov/toxprofiles/tp66.pdf. 
Bocquene G, Franco A. 2005. Pesticide contamination of the coastline of Martinique. Mar Pollut Bull 
51(5-7): 612-619. 
Carver RA, Griffith FD Jr. 1979. Determination of kepone dechlorination products in finfish, oysters, and 
crustaceans. J Agric Food Chem 27(5): 1035-1037. 
ChemSources. 2009. Chemical Sources International. http://www.chemsources.com/chemonline.html 
and search on chlordecone. Last accessed: 7/7/09. 
HSDB. 2009. Hazardous Substances Data Bank. National Library of Medicine. http://toxnet.nlm.nih.gov/
cgi-bin/sis/htmlgen?HSDB and search on CAS number. Last accessed: 7/7/09. 
Huggett RJ, Bender ME. 1980. Kepone in the James River. Environ Sci Technol 14(8): 918-923. 
IARC. 1979. Chlordecone. In Some Halogenated Hydrocarbons. IARC Monographs on the Evaluation of 
Carcinogenic Risk of Chemicals to Humans, vol. 20. Lyon, France: International Agency for Research on 
Cancer. pp. 67-81. 
Luellen DR, Vadas GG, Unger MA. 2006. Kepone in James River fish: 1976-2002. Sci Total Environ 358(1-3): 
286-297. 
NCI. 1976. Report on the Carcinogenesis Bioassay of Technical Grade Chlordecone (Kepone). National Cancer 
Institute. http://purl.access.gpo.gov/GPO/LPS59010.
NIOSH. 1976. Recommended Standard for Occupational Exposure to Kepone. National Institute for 
Occupational Safety and Health. http://www.cdc.gov/niosh/pdfs/76-kepon.pdf.

https://ntp.niehs.nih.gov/ntp/roc/content/glossary_508.pdf



Accessibility Report



		Filename: 

		Kepone.pdf






		Report created by: 

		Tracey Saunders


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 0


		Passed: 30


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
