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Nitromethane
CAS No. 75-52-5

Reasonably anticipated to be a human carcinogen
First listed in the Eleventh Report on Carcinogens (2004)

O2N — CH3

Carcinogenicity
Nitromethane is reasonably anticipated to be a human carcinogen 
based on sufficient evidence of carcinogenicity from studies in ex-
perimental animals. 

Cancer Studies in Experimental Animals

Exposure to nitromethane by inhalation caused tumors in two ro-
dent species and at several different tissue sites. Nitromethane caused 
benign and malignant mammary-gland tumors (fibroadenoma and 
carcinoma) in female rats. In mice, it increased the combined inci-
dences of benign and malignant tumors of the Harderian gland (ad-
enoma and carcinoma) and lung (alveolar/bronchiolar adenoma and 
carcinoma) in both sexes and liver tumors (hepatocellular adenoma 
and carcinoma) in females (NTP 1997). 

Cancer Studies in Humans

No epidemiological studies were identified that evaluated the rela-
tionship between human cancer and exposure specifically to nitro-
methane.

Studies on Mechanisms of Carcinogenesis

The mechanism by which nitromethane causes cancer is not known. 
Nitromethane did not cause mutations in bacteria and does not ap-
pear to cause genetic damage in mammalian test systems. In cul-
tured mammalian cells, nitromethane did not cause chromosomal 
aberrations, sister chromatid exchange, or micronucleus formation. 
Inhalation exposure of mice to nitromethane did not cause micro-
nucleus formation in the erythrocytes, in either bone marrow or pe-
ripheral blood (IARC 2000). In cultured Syrian hamster embryo cells, 
nitromethane induced cell transformation (a step in tumor forma-
tion) (Kerckaert et al. 1996, NTP 2002). Nitromethane appears to 
be absorbed by inhalation; the available data suggest that dermal ab-
sorption is negligible. Metabolism of nitromethane by experimental 
animals in vivo has not been characterized. Metabolism of nitro-
methane by rat liver microsomes resulted in formation of only trace 
amounts of formaldehyde (IARC 2000).

Properties
Nitromethane is a nitroalkane compound that is a colorless oily liquid 
with a fruity odor at room temperature. It is soluble in water, alcohol, 
ether, acetone, and dimethylformamide. Nitromethane is sensitive to 
shock and is unstable when heated. It also forms an explosive sodium 
salt that bursts into flame on contact with water (Akron, 2009). Phys-
ical and chemical properties of nitromethane are listed in the table 
in the next column (HSDB 2009).

Use
Most of the nitromethane produced in the United States (85% to 90%) 
is used in the synthesis of nitromethane derivatives used as pharma-
ceuticals, agricultural soil fumigants, and industrial antimicrobials 
(Markofsky 1991, Angus 2001). Nitromethane also is used as a fuel 
or fuel additive with methanol in racing cars, boats, and model en-
gines. It formerly was used in the explosives industry as a compo-
nent in a binary explosive formulation with ammonium nitrate and

Property Information

Molecular weight 61.0
Specific gravity 1.1322 at 25°C/4°C
Melting point  –29°C
Boiling point 101.2°C
Log Kow 0.17
Water solubility 111 g/L
Vapor pressure 27.8 mm Hg at 20°C
Vapor density relative to air 2.11
Dissociation constant (pKa) 10.2 at 25°C
Source: HSDB 2009.

in shaped charges, and it was used as a chemical stabilizer to pre-
vent decomposition of various halogenated hydrocarbons (NTP 1997, 
IARC 2000, Angus 2001). 

Production
Nitromethane is produced commercially by high-temperature vapor-
phase nitration of propane, a reaction that also yields nitroethane, 
1‑nitropropane, and 2‑nitropropane. In 2001, annual U.S. produc-
tion was reported to be about 16 million pounds from one producer 
(Angus 2001). In 2009, nitromethane was available from 16 U.S. sup-
pliers (ChemSources 2009).

Exposure
Nitromethane has been detected in air, surface water, and drinking 
water (NTP 1997, IARC 2000). The general population may be ex-
posed by inhalation of nitromethane in motor vehicle exhaust and 
cigarette smoke. In a simulated city driving study, estimated con-
centrations of nitromethane in motor vehicle exhaust ranged from 
less than 0.8 to 5.0 ppm, depending on the conditions (Angus 2001). 
Nitromethane may also be released into air and wastewater during 
manufacture of royal demolition explosive (RDX) and high melting 
explosive (HMX), which are widely used in the military. Maximum 
ground-level concentrations of nitromethane in air at three loca-
tions on the boundary of an ammunition plant were 0.21, 2.0, and 
2.0 μg/m3 (HSDB 2009, IARC 2000). Nitromethane was identified, but 
not quantified, as a pollutant in drinking water in two of five cities 
(Philadelphia, Pennsylvania, and Cincinnati, Ohio) tested in a 1975 
U.S. Environmental Protection Agency survey (HSDB 2009). People 
may also be exposed to nitromethane through skin contact with or 
accidental ingestion of methanol-nitromethane fuel mixtures. How-
ever, products containing nitromethane are not widely used by con-
sumers (IARC 2000).

Occupational exposure to nitromethane may occur through inha-
lation of vapors or skin contact during its production, use, or disposal. 
The National Occupational Exposure Survey (conducted from 1981 
to 1983) estimated that 134,803 workers, including 46,338 women, 
potentially were exposed to nitromethane (NIOSH 1990). In addi-
tion, workers may have been exposed to nitromethane in the past 
through exposure to other chemicals (such as 1,1,1-trichloroethane) 
containing nitromethane as an additive or contaminant (Henschler 
et al. 1980). 

Regulations
Department of Transportation (DOT)
Nitromethane 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
New Source Performance Standards: Manufacture of nitromethane is subject to certain provisions for 

the control of volatile organic compound emissions.
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Emergency Planning and Community Right-To-Know Act
Toxics Release Inventory: Listed substance subject to reporting requirements.

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) = 100 ppm (250 mg/m3).
Considered a highly hazardous chemical: Threshold quantity (TQ) = 2,500 lb.

Guidelines
American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold limit value – time-weighted average (TLV-TWA) = 20 ppm.

National Institute for Occupational Safety and Health (NIOSH, CDC, HHS)
Immediately dangerous to life and health (IDLH) limit = 750 ppm.

References
Angus. 2001. Henning MA, Angus Chemical Company, Buffalo Grove, IL, letter to Jameson CW, National 
Toxicology Program, National Institute of Environmental Health Sciences, Research Triangle Park, NC, 
September 20, 2001. http://ntp.niehs.nih.gov/ntp/roc/pbcarchive/11th/nitrom/henning-09-20-01.pdf.
ChemSources. 2009. Chem Sources - Chemical Search. Chemical Sources International. http://www.
chemsources.com/chemonline.html and search on nitromethane. Last accessed: 10/22/09.
Henschler D, Reichert D, Metzler M. 1980. Identification of potential carcinogens in technical grade 
1,1,1-trichloroethane. Int Arch Occup Environ Health 47(3): 263-268.
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: 10/22/09.
IARC. 2000. Nitromethane. In Some Industrial Chemicals. IARC Monographs on the Evaluation of 
Carcinogenic Risk of Chemicals to Humans, vol. 77. Lyon, France: International Agency for Research on 
Cancer. pp. 487-501.
Kerckaert GA, Brauninger R, Leboeuf RA, Isfort RJ. 1996. Use of the Syrian hamster embryo cell 
transformation assay for carcinogenicity prediction of chemicals currently being tested by the National 
Toxicology Program in rodent bioassays. Environ Health Perspect 104(Suppl 5): 1075-1084.
Markofsky SB. 1991. Nitro Compounds, Aliphatic. In Ullmann’s Encyclopedia of Chemical Technology, 5th 
rev. ed., vol. A17. Elvers B, Hawkins S, Schulz G, eds. New York: VCH Publishers. pp. 401-409.
NIOSH. 1990. National Occupational Exposure Survey (1981-83). National Institute for Occupational Safety 
and Health. Last updated 7/1/90. http://www.cdc.gov/noes/noes1/50910sic.html
NTP. 1997. Toxicology and Carcinogenesis Studies of Nitromethane in F344/N Rats and B6C3F1 Mice (Inhalation 
Studies). Technical Report Series no. 461. Research Triangle Park, NC: National Toxicology Program. 284 pp.
NTP. 2002. Report on Carcinogens Background Document for Nitrobenzene. National Toxicology Program. 
http://ntp.niehs.nih.gov/ntp/newhomeroc/roc11/NMPub.pdf.

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



Accessibility Report



		Filename: 

		Nitromethane.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: 0


		Passed manually: 2


		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		Passed manually		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		Passed manually		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
