
National Toxicology Program, Department of Health and Human Services

Report on Carcinogens, Fifteenth Edition For Table of Contents, see home page:  http://ntp.niehs.nih.gov/go/roc

For definitions of technical terms, see the  Glossary.

Dichloromethane
CAS No. 75-09-2

Reasonably anticipated to be a human carcinogen
First listed in the Fifth Annual Report on Carcinogens (1989)
Also known as methylene chloride
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Carcinogenicity
Dichloromethane is reasonably anticipated to be a human carcino-
gen based on sufficient evidence of carcinogenicity from studies in 
experimental animals. 

Cancer Studies in Experimental Animals 

Exposure to dichloromethane by inhalation caused tumors in two ro-
dent species and at several different tissue sites. In mice of both sexes, 
it caused tumors of the lung (alveolar/bronchiolar tumors) and liver 
(hepatocellular tumors), and in rats of both sexes, it caused benign 
mammary-gland tumors (fibroadenoma) (NTP 1986).

Cancer Studies in Humans 

The data available from epidemiological studies are inadequate to 
evaluate the relationship between human cancer and exposure spe-
cifically to dichloromethane (IARC 1982). In 1999, the International 
Agency for Research on Cancer reviewed additional epidemiological 
studies published after dichloromethane had been listed in the Fifth 
Annual Report on Carcinogens, including seven cohort studies (six 
of which were small) and three case-control studies (of brain cancer, 
breast cancer, and rectal plus lung cancer). Although cancer risk was 
increased for some tissue sites, including the pancreas in two cohort 
studies, the breast in one case-control and one cohort study, and the 
liver, prostate, rectum, and brain in one study each, IARC concluded 
that the evidence for carcinogenicity was too inconsistent to support 
a causal interpretation (IARC 1987, 1999). Studies published since the 
IARC review include updates of previous studies (Hearne and Pifer 
1999, Dumas et al. 2000, Radican et al. 2008) and new case-control 
studies of brain cancer (Cocco et al. 1999), lymphoma (Seidler et al. 
2007), and renal-cell cancer (Dosemeci et al. 1999). As was found in 
the 1999 IARC review, excesses of cancer at specific tissue sites, in-
cluding the pancreas, lymphohematopoietic system, brain and central 
nervous system, and breast, were reported in some but not all studies.

Properties
Dichloromethane is a chlorinated hydrocarbon that exists at room 
temperature as a colorless liquid with a sweet, pleasant odor similar 
to that of chloroform (NTP 1986). It is miscible with alcohol, ether, 
dimethyl formamide, and carbon tetrachloride. Dichloromethane is 
stable at normal temperatures and pressures, but it may form explo-
sive compounds when in a high-oxygen environment (Akron 2009). 
Physical and chemical properties of dichloromethane are listed in 
the table in the next column. 

Use
Dichloromethane is used as a solvent in paint strippers and remov-
ers (30%), in adhesives (20%), as a propellant in aerosols (10%), as a 
solvent in the manufacture of pharmaceuticals and drugs (10%), in 
chemical processing (10%), as a metal cleaning and finishing solvent 
(10%), and in urethane foam blowing (5%) (Holbrook 2003). Other 
uses make up the remaining 5%. Dichloromethane has also been used 
as a solvent in the production of triacetate fibers, in film processing, 

Property Information

Molecular weight 84.9
Specific gravity 1.3255 20°C/4°C
Melting point  –95°C
Boiling point 39.75°C at 760 mm Hg
Log Kow 1.25
Water solubility 13.0 g/L at 25°C
Vapor pressure 435 mm Hg at 25°C
Vapor density relative to air 2.93
Source: HSDB 2009.

and as an extraction solvent for spice oleoresins, hops, and caffeine
in coffee (NTP 1986). However, due to health concerns, dichloro-
methane’s use as an extraction solvent in food products and coffee 
has declined greatly over the years (ATSDR 2000). It is also used as 
a low-pressure refrigerant, for air-conditioning installations, and as 
a low-temperature heat-transfer medium (Holbrook 2003). Current 
household products that may contain dichloromethane include lubri-
cants, valve cleaners, and degreasers for automobiles, adhesive and 
varnish removers, paint strippers, and one household herbicide (HPD 
2009). Dichloromethane is present in these products at percentages 
ranging from 1% to 90%. Dichloromethane was once registered for 
use in the United States as an insecticide for commodity fumigation 
of strawberries, citrus fruits, and a variety of grains (ATSDR 2000). 
It is no longer an active ingredient in any registered pesticide prod-
uct in the United States (HSDB 2009).

Production
In 2009, dichloromethane was available from 133 suppliers, includ-
ing 58 U.S. suppliers (ChemSources 2009). Combined U.S. produc-
tion and imports of dichloromethane were between 100 million to 
500 million pounds between 1996 and 2006 and between 250 million 
and 500 million pounds in 2015 (EPA 2004, 2009, 2016). U.S. exports 
of dichloromethane have consistently exceeded imports, as reported 
since 1989 (USITC 2009, 2018).

Category Year Quantity (million lb)

Production + importsa 2015 250 to 500
U.S. importsb 2017 28.7
U.S. exportsb 2017 123.8
Sources: aEPA 2016. bUSITC 2018.

Exposure
The routes of potential human exposure to dichloromethane are inha-
lation, ingestion, and dermal contact (NTP 1986). However, absorp-
tion is slower after dermal contact than after ingestion or inhalation. 
The general population is exposed mainly through inhalation of ambi-
ent air. Inhalation exposure might also occur through the use of con-
sumer products containing dichloromethane, such as paint removers, 
which results in relatively high concentrations in indoor air (IPCS 
1996, ATSDR 2000). Dichloromethane was found in 43.7% of 1,159 
consumer household products tested and in 74.3% of paint-related 
products, at an average concentration of 33.5% (Sack et al. 1992). Ac-
cording to EPA’s Toxics Release Inventory, environmental releases of 
dichloromethane totaled nearly 139 million pounds in 1988. In 2007, 
over 5.9 million pounds was released by 297 facilities, including over 
5 million pounds to air, for a decrease of over 95% since 1988 (TRI 
2009). In rural and remote areas, dichloromethane was measured in 
ambient air at concentrations of 0.07 to 0.29 μg/m3; in suburban areas, 
the average concentration was less than 2 μg/m3, while in urban areas 
it was no more than 15 μg/m3. Near hazardous-waste sites, concen-
trations of up to 43 μg/m3 were recorded (IPCS 1996). 
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Dichloromethane occurs in groundwater, finished drinking water, 
commercially bottled artesian-well water, and surface water in heavily 
industrialized river basins. Higher levels of dichloromethane typically 
are found in groundwater than surface water. Dichloromethane was 
the sixth most frequently detected organic contaminant in ground-
water from hazardous-waste sites in 1987, occurring at 19% of the 
sites (ATSDR 2000). In a study published in 2007, dichloromethane 
was detected in 3% of over 5,000 groundwater samples taken in the 
United States between 1985 and 2002. The concentrations ranged 
from 0.02 to 100 μg/L, with a median well below the Safe Drinking 
Water Act maximum contaminant level of 5 μg/L (Moran et al. 2007). 

Occupational exposure to dichloromethane occurs during its pro-
duction and shipping, primarily during filling and packaging. Because 
of its use in paint strippers, exposure also occurs during formulation 
of paint removers, original equipment manufacture, and commer-
cial furniture refinishing (IPCS 1996). In the 1980s, dichlorometh-
ane was found in the air at an Israeli workplace at a concentration 
of 5.22 ppm and in urine samples from seven workers at a maxi-
mum concentration of 0.06 mg/L (Hoffer et al. 2005). In the 1990s, 
health-hazard investigations by the National Institute for Occupa-
tional Safety and Health found workplace air concentrations of 0.17 
ppm to 525 ppm, with a median of 5 ppm (Armstrong and Green 
2004). In field monitoring of workers in a waste-repackaging facility, 
dichloromethane was detected in 7 of 16 samples of exhaled breath 
at concentrations of up to 573 ppm (Thrall et al. 2001). In 2003, the 
American Conference of Governmental Industrial Hygienists recom-
mended that a urinary concentration of 200 μg/L at the end of a shift 
be used to monitor the threshold limit value of 50 ppm in workplace 
air (Imbriani and Ghittori 2005). The National Occupational Expo-
sure Survey (conducted from 1981 to 1983) estimated that 1,438,196 
workers, including 352,536 women, potentially were exposed to di-
chloromethane (NIOSH 1990). No more recent large occupational 
exposure surveys were identified.

Regulations
Coast Guard (Dept. of Homeland Security)
Minimum requirements have been established for safe transport of dichloromethane on ships and 

barges.

Consumer Product Safety Commission (CPSC)
Products containing dichloromethane must be labeled to indicate that inhalation of vapor has 

produced cancer in laboratory animals and must also specify precautions.

Department of Transportation (DOT)
Dichloromethane is considered a hazardous material, and special requirements have been set for 

marking, labeling, and transporting this material.

Environmental Protection Agency (EPA)
Clean Air Act
National Emission Standards for Hazardous Air Pollutants: Listed as a hazardous air pollutant.
New Source Performance Standards: Manufacture is subject to certain provisions for the control of 

volatile organic compound emissions.
Urban Air Toxics Strategy: Identified as one of 33 hazardous air pollutants that present the greatest 

threat to public health in urban areas.

Clean Water Act
Effluent Guidelines: Listed as a toxic pollutant.
Water Quality Criteria: Based on fish or shellfish and water consumption = 20 μg/L; based on fish or 

shellfish consumption only = 1,000 μg/L.

Comprehensive Environmental Response, Compensation, and Liability Act
Reportable quantity (RQ) = 1,000 lb.

Emergency Planning and Community Right-To-Know Act
Toxics Release Inventory: Listed substance subject to reporting requirements.

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

dichloromethane = U080, F001, F002, F024, F025, K009, K010, K156, K157, K158.
Listed as a hazardous constituent of waste.

Safe Drinking Water Act
Maximum contaminant level (MCL) = 0.005 mg/L.

Food and Drug Administration (FDA, an HHS agency)
Maximum permissible level in bottled water = 0.005 mg/L.
Dichloromethane may be used as an extraction solvent to prepare modified hop extract, spice 

oleoresins, and coffee, with limitations prescribed in 21 CFR 172 and 173.
Dichloromethane is banned from use in cosmetic products.
Polyestercarbonate resins may be safely used in articles intended for use in producing, packaging, or 

holding foods with residual methylene chloride levels not to exceed 5 ppm.

Occupational Safety and Health Administration (OSHA, Dept. of Labor)
While this section accurately identifies OSHA’s legally enforceable PELs for this substance in 2018, 

specific PELs may not reflect the more current studies and may not adequately protect workers.
Permissible exposure limit (PEL) = 25 ppm.
Short-term exposure limit (STEL) = 125 ppm.
Comprehensive standards for occupational exposure to this substance have been developed.

Guidelines
American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold limit value – time-weighted average (TLV-TWA) = 50 ppm.
Biological exposure index (BEI) (end of shift) = 0.3 μg/L for dichloromethane in urine.

Consumer Products Safety Commission (CPSC)
Requests that manufacturers eliminate the use of hazardous chemicals, including dichloromethane, 

in children’s products.

National Institute for Occupational Safety and Health (NIOSH, CDC, HHS)
Immediately dangerous to life and health (IDLH) limit = 2,300 ppm.
Listed as a potential occupational carcinogen.
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