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To provide information on the hazards of 2-Ntropropane

(2-NP), protective neasures in its use, and forthcom ng code

changes.

In the | ast few years, research has been conducted whi ch has shown

2-NP to cause liver cancer in rats. The human epi deni ol ogi cal data

is inconclusive in its nature on carcinogen possibilities,

but 2-

NP has shown definite toxic effects. Continuing exposure to

concentration of 20 to 45 ppm of 2-NP caused nausea, vomt

i ng,

di arrhea, anorexia, and severe headaches in workers in one plant.

2-NP may be found in vinyl, epoxy paints, nitrocellul ose,

chl orinated rubber, printing inks, and adhesi ves. Wrkers that may
be affected include industrial construction and mai nt enance

wor kers, printers, shipbuilding nmaintenance using certain

mari ne

coati ngs, highway nai ntenance people nmaking the traffic markings,

in some furniture manufacture, food processing and packag

ng of

pl astic products. OSHA and NI OSH reconmends that worker exposure

be reduced to the |lowest feasible levels. 2-NP is a cl ear

colorless liquid with a pleasant odor, but the worker cannot

detect the odor until concentrations are reached of about
the present PEL is 25 ppm

To protect workers from exposure to 2-NP, there are severa
actions that enployers should take. These recomendati ons
are outlined in the enclosed OCSHA and NI OSH Al ert, dated
Sept enber 26, 1980.
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HEALTH HAZARD ALERT - 2-NITROPROPANE (2-NP)

OSHA and NIOSH conclude that 2-nitropropane (2-NP) is a confirmed carcinogen in laboratory rats (1,2,3). In
1977, NIOSH summarized the carcinogenic potential of 2-NF in Current Intelligence Bulletin #17 (4). Since
then data have been developed which reinforce and expand the origina findings. As a confirmed animal
carcinogen, 2-NP has the potential to cause cancer in humans. This document summarizes the cancer studies of
2-NP in laboratory animals and its toxic effects in humans. It recommends that worker exposure to 2-NP be
reduced to the lowest feasible levels. The document recommends actions, procedures, and medical programs
that should be used to protect workers from exposure to 2-NP.

Eula Bingham, Ph D. Anthony Robbins, M.D.
Assistant Secretary Director
Occupational Safety and Health National Institute for Occupational Safety and Health
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Heal th Hazard Alert- 2-Nitropropane

Pr oducti on and Exposure

Sol vent systens containing 2-NP are used in coatings (e.g., vinyl, epoxy, paints,
nitrocel lul ose, and chlorinated rubber), printing inks, and adhesives. It is also
used as a solvent in food processing for fractionation of a partially saturated
vegetabl e oil. Cccupational exposure to 2-NP may occur in many industries including
i ndustrial construction and mmintenance, printing (rotogravure and flexographic
i nks), highway nmaintenance (traffic markings), shipbuilding and maintenance (narine
coatings), furniture, and plastic products. About 185,000 workers in the US. are
exposed to 2-NP during its production and use. Commercial Solvents Corporation

(CSC) was the only producer of 2-NP until that corporation was purchased about 5
years ago by International Mnerals and Chemical Corporation (IMJ). International
M nerals aud Chemical Corporation is now the sole producer of 2-NP. 2-Ntropropane
was -manufactured In a pilot plant in Peoria, Illinois, from 1940 to 1955. Since
1955, it has been manufactured in a plant in Sterlington, Louisiana. O the
estimated 30 mllion pounds of 2-NP produced annually, 12 mnmllion are sold
donestically. The remainder is either used internally at |IMC or exported. Major
distributors of 2-NP, other than Commercial Solvents Corporation, include Anmsco

Division of Union Gl Conpany of California, Industrial Chenmicals and Solvents
Di vi si on of Ashland Chenical Conpany, and Thonpson Hayward Chemi cal Conpany (4).

Characteristics

2-Nitropropane (CAS No. 000 79-46-9; RTECS No. TZ5250000) is a clear colorless
liquid with a pleasant odor. The nolecular forrmula of 2-NP is CH3CH(NO2)CH3, the
nol ecular weight is 89.09 and :he specific gravity is 0.992 (5,6). The nelting
point of 2-NP is -93C, the boiling point is 118-120C, and the solubility in water
is 1.7 m/100 mM at 25C. 2-Nitropropane is soluble in many organic solvents
i ncluding chloroform The vapor pressure of 2-NF is 20 = Hg at 250C and the flash
point is 1030F (319.40C) (6). The lower flammability linmt is 2.6%by volune in air
(7). Its vapors may form an explosive mixture with air.

Synonyns for 2-NP include dinethylnitronethane, isonitropropane and nitroiso
propane. Trade nanes for 2-NP include N L-Par S-20TK (a commercial grade 2-NP) and
Ni Par S-30TH (m xtures of 1-nitropropane and 2-NP) (4).

Carcinogenicity Studies

Data from two carcinogenesis bioassay studies are available. One of these studies
is completed (1,2). The other is ongoing (3). Both show that 2-NP is carcinogenic
inrats. In the conpleted study, male Sprague-Dawl ey rats were exposed to 2-NP for
7 hours/day, 5 days/week for 6 nonths in whole. body chanmbers (1,2). Fifty rats
were exposed at 207 ppm 50 at 27 ppm and 50 were unexposed. Live cancers
(hepat ocel lul ar carcinoma) were observed in all 10 rats killed after 6 nonths of
exposure at 207 ppm of 2-Np. No tunors were observed in any other animals in. this
study, including controls. Rats exposed at 207 ppm devel oped other adverse |iver
changes such as hepatocellular hypertrophy. hyperplasia, and necrosis after 3
months. I n the second unconpl eted study (3), both 3exes of Sprague-Dawl ey rats were
exposed to 2-NP vapors at 200 ppm 100 ppm or 25 ppm . for 7 hours/day, 5
days/week for up to 6 nonths. Nine of 10 rats exposed for 6 nonths at 200 ppm and
hel d unexposed for 6 nore nonths had netastatic liver carcinomas. According to
prelimnary data male rats exposed at 100 ppm al so devel oped liver tunors. (8). At
the end of 22 nonths no malignancies or any significant pathol ogic, changes were
observed in the livers of any of the male or female rats exposed at 25 ppm Focal
areas of hepatic cellular nodules were noted in 3 of 250 control animals and 13 of
249 exposed animals. Oher mcroscopic observations included focal cytoplasnic
vacuol i zati on of hepatocyces and |iver congestion (18).



In addition - to carcinogenic changes, 2-NP causes other toxic changes in
| aboratory animals and in humans (1-3,9-15).

St udi es of humans who wexe accldental ly exposed to 2-NP show that brief
exposure to high concentrations may be harnful. One report about two
workers attributes the death of one and |liver damage in both to high |evel
exposures to 2-NP that occurred while they painted the inside of a tank
(9). They had used a zinc-epoxy paint diluted with 2-NF and et hyl gl yco
(2- et hoxyet hanol ). Another report describes the deaths of four nmen who
were working In confined spaces with paint, surface coating, and pol yester
based resin products containing 2-HP (15). Al four workers had |iver
damage and destruction of hepatocytes. The authors attributed the deaths
to overexposure to 2-NP but adnmitted that ocher solvents might have played
a role since 2-NP was not identified by toxicol ogical analysis (15).

Conti nui ng exposure to concentrations of 20 to 45 ppm of 2-NP caused
nausea, voniting, diarrhea, anorexia, and severe headaches inworkers in

one plant (12). In another instance, toxic hepatitis developed in
construction workers applying epoxy resins to the walls of a nucl ear power
plant (13). Although the hepatitis was attributed to a known hepat oxi m

p, p’ - et hyl enedi aniline (4, 4'-diani nodi phenyl mathane), it could have
resulted fromthe 2-NP that the nen used to wash the epoxy resins from
their skin.

Workers may not be able to detect 2-NP by its, odor, even in the presence of
potentially hazardous concentrations. One report starts that humans cannot
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detect 2-NP at 83 ppmby its odor (10). Another states that 2-NP cannot be detected
by is odor until the concentrations about 160 ppm (15).

In 1979, an epideniological study of workers exposed to 2-NP was reported by the
International Mnerals and Chenical Corporation (16). The study included all 1,481
enpl oyees who worked at the Sterlington, Louisiana, plant between 1955 when 2-NP
producti on began and the study cutoff date of July, 1977. The conpany defined the

exposure of each enployee in the study group as direct, indirect, or not exposed
Since formal industrial hygiene nonitoring of work areas was not perforned unti
1977, individual exposure classifications were based on job titles rather than

actual exposure data. Interpretation of the study results is further hanpered by
several factors, including: (1) the lack of sufficient time since onset of exposure
for tunor developnent, (2) the limted nunber of workers in the study with |ong
exposures (15 years), and (3) the small nunber of deaths anong the group studied

The authors conclude that "analysis of these data does not suggest any unusual
cancer or other disease nortality pattern anong this group of workers." They
appropriately note, however, that "both because the cohort is small and because the
period of latency is, for nost, relatively short, one cannot conclude from these
data that 2-NP is non-carcinogenic in humans" (16).

There are, in addition, a nunber of unexplained findings wlth respect to cancer
nortality observed anong enpl oyees whom the conpany has classified as not exposed
to 2-0. Wen the nortality figures for all nales, regardl ess of exposure category,
are conbi ned, there were 4 deaths fromlynphatic cancer where only | was expected

Among the total of 147 female enployees there were 8 deaths from all causes
conpared to 2.9 expected deaths, and 4 deaths from cancer conpared to 0.8 expected.
Finally, the authors report that 7 deaths in the small study cohort were observed
from sarcomat ous cancer, which is a relatively rare formof malignancy. This nunber
seens unusually high. However, it was not possible to generate an expected nunber
of deaths for conparison to deternine statistically if the sarcomatous cancers were
i n excess because they cannot be broken out in the standard net hod of reporting and
cl assifying deaths. The International Cassification of Diseases (ICD), used in the
study, does not have a unique code for those cancers. The authors recommend that
followup of the <cohort be <continued and that. the data be re-analyzed
periodically. The conpany has conmitted itself to a program that includes these
suggestions. OSHA and NI OSH agree that the present study is inconclusive, and that
it is appropriate to continue followup and re-analysis to confirmor to nodify the
observati ons nade thus far

Recommendat i ons

2-Nitropropane should be handled in the workplace as a potential human carci nogen.
OSHA' s current Pernissible Exposure Linit for 2-NP is 25 ppm or 90 ng/nB8 (8-hour
ti me-wei ghted averages). Evidence of carcinogenicity was not considered in setting
the limt. Because 2-NP has now been shown to be carcinogenic in rats, occupational
exposure to it should be reduced to the | owest feasible levels. Methods of sanpling
for 2-HP in air include use of a sorbent tube containing Chronpbsorb 105 to trap
organic vapors (17). Gas chromatographic and other nethods for analyzing
concentrations of 2-NP at |evels of 300 ppb are also available (17).

To protect workers from exposure to 2-HP, there are several actions that enpl oyers,
enpl oyees. and their physicians shoul d take.

Table | contains acceptable respirators that may be used to reduce exposure to 2-NP
by inhal ati on.

l. Enpl oyers Shoul d:



3.

Inform all enployees working with 2-NP, or mixtures containing 2-NP, of
t he possible adverse synptons or health effects that could result from
exposure to it. Provide all enployees with a copy of this hazard report.

When possible, substitute a solvent that does not contain 2-NP. Caution
should be exercised in selecting a substitute for 2-NP, giving full
consideration to the possible toxic effects of the replacenent.

Provide all enployees with potential exposure to 2-NF with a nedical
nonitoring program that includes work history and nedical exam nations
with specific enphasis on liver function tests. Physicians in this
program shoul d be provided with a copy of this Health Hazard Alert.

Provide wash or shower areas as appropriate for enployees to
decontam nate thenselves after leaving the work area where exposure to
2-NP occurs.

Establish where possible restricted area for the manufacture, filling
operations, wuse, handling or storage of 2-NP to reduce exposure of
enpl oyees not directly involved with these operations. Access to these
restricted areas should be limted to enployees who have been properly
informed of the potential hazards of 2-HP exposure and instructed in the
proper control neasures.

Establish appropriate engineering controls. The npbst effective way to
control any contaminant is the use of a closed system Engineering
controls may include the use of wal k-in hoods or specific |ocal exhaust
ventilation. Due to the explosive potential of 2-NP vapor, ignition-
proof ventilation system should be selected. Suitable collectors should
be used to prevent pollution of adjacent work areas.

Provi de MBHA/ NI OSH- appr oved personal respiratory protective devices to be
used as an interim ineasure. to control the inhalation of 2-NP while
engi neering controls are being installed. Respiratory protective d-
evices, may be used in areas where exposure to 2-NP oscurs infrequently
or during energencies. Table | contains respirators that nay be used to
reduce exposure to 2-NP by inhal ation

Provide full-body clothing for protection against splashes of 2-NP. Care
shoul d be used to select appropriate protective clothes since 2-NP may
di ssolve or penetrate many naterials (19). The protective clothing should
be left at the point of exit when an enpl oyee | eaves the restricted area.
At the end of the vork day, enployees should place the protective
clothing in a suitably marked and closed container for disposal or
| aundering. Laundry personnel should be nade aware of the potential
hazards from handl i ng cont ani nated cl ot hi ng.

Enpl oyees Shoul d:

Use the correct safety equi pnent and protective devices provided by the
enpl oyer. Contaminated clothing should be left at the worksite and
| aundered by the enployee as noted in | (8).

Wash all exposed areas of the body upon leaving the restricted area.
Report signs or synptons of health problens to your physician. If a

private physician is used, he/she should be given a copy of this Health
Hazard Alert.



As part of the nedical surveillance program presented under recomendation

3, physicians shoul d:

1.
2.

Cbtain a careful occupational and exposure history.

I nqui re about constitutional conplaints including nausea, vomting,
di arrhea, dizziness, anorexia, and headache.

Perform a physical exami nation with enphasis on the cardi ovascul ar,
renal, and hepatic systens.

Order | aboratory studies of blood, particularly for liver and ki dney
function, and a urinalysis with nicroscopic exani nation

Advi se the enpl oyee of the results of the nedical exanination and
| aborat ory anal yses.



TABLE 1. RESPIRATOR SELECTION FOR 2-NITROPROPANE*

Maxi mum Exposure Concentration
Recomended Respirator* Recomended Respirator*
(or Conditions of Use)

Not in excess of 1,000 ppm Hal f - mask positive-pressure
supplied air respirator
full facepiece is required if eye
irritation is experienced

Bet ween 1, 000 and 2, 000 ppm Positive-pressure supplied air
respirator with full facepiece
hel met or hood.

Over 2,000 ppm or unknown 1. Full facepiece positive
concentration unknown concentration pressure self-
cont ai ned

br eat hi ng appar at us.
2. Full facepiece positive

with an auxiliary positive-pressure
sel f-contai ned air supply.

Firefighting Situations Ful | facepi ece positive-pressure
sel f-cont ai ned breat hi ng appar at us.

Escape Situations Any full facepiece, self-contained
br eat hi ng appar at us.

Note: Respirators using canisters that contain oxidation pronoting catalysis
shoul d never be used with 2-NP (19)

2-Ni tropropane



Ref er ences

1.

10.

11.

Urich, C., Dorato, M, Ledbetter, A, Harold, B. and Ward, C (1977).
Chronic Inhalation Exposure of Rats and Rabbits to N tronethane and 2-
Ni t ropropane. Huntingdon Research Center, New City. N.Y., HEWN OSH Project
No. 210-75-0039.

Lewis, T., Urich, C and Busey, W (1979). Subchronic Inhalation Toxicity of
Ni t ronet hane and 2-Nitropropane. J. Environ. Pathol. and Toxicol., 2: .233-249.

Coul ston, F. and Benitz, X (1978). Chronic Inhalation of 200 ppm of 2-Ni t r opr opane
in Rats. Six Month Report. Institute of Conparative and Human Toxi col ogy, Al bany
Medi cal Col | ege, Al bany, N.Y..

Fi hkl ea, J.(1977).Current Intelligence Bulletin 17. 2-Nitropropane.
National Institute for Cccupational Safety and Health.

The Merck Index 9th Ed. (1968). P. Stecher (Ed.), Merck and Co.. Inc.,
Rahway, N.J., 741.

Browni ng, E. (1965). Toxicity and Metabolism of Industrial, Solvents,
El sevi er Publishing Co., New York, 285-288.

Monto, N. (1977). 2-Nitropropaue Early Warning Report (Draft). Environnental
Prot ecti on Agency.

Benitzi X (1979). Mcroscopic Changes in Liver. Lungs, Lung Rilus, Msenteric
Lynph Nodes, Spleen, Thyroid d ands and Kidneys from Male Rats Exposed to 100
ppm of 2-Ntropropane/nB Air for 9 nonths. Interim Report. Institute of
Conparative and Human Toxi col ogy, Al bany Medical Coll ege, A bany, N.Y.

Gaultier, M, Fournier, P., Gervais, P. and Sicot, C. (1964) Intoxication par
Il e Nitropropane. Arch. Hal. Prof. Med., 25:425-428.

Machl e, W, Scott, E. and Treon, J. (1940). The Physiol ogical Response of
Animals to Sone Sinple Muaouitroparaffins and to Certain Derivatives of These
Conmpounds. J. Ind. Eyg. and Toxicol., 22:315-332.

Treon, J. and Dutra, F. (1952). Physiol ogi cal Response of Experinental Aninals
to the Vapor of 2-Ntropropane. Arch. Ind. Hyg. Cccup. Med., 5. 52-61.

-7-



12. Ski nnex, J. (1947). The Toxicity of 2-Nitropropane. Ind. Md., 16: 441-443.

13. Wllians, S., Bryan, J.. Burk, J. and WIf, F. (1974). Toxic Hepatitis and
Met hyl enedi aniline. N. Engl. J. Med., 291: 1256.

14. Sutton, W (1963). Aliphatic 'Ntro Conpound, N trates, Ntrites. In:
Industrial Hygi ene and Toxicology 2nd Ed., F. Patty (Ed.) Vol. 2, John Wley &
Son&, Inc., New York, N.Y., 2069-20709.

15. H ne, C., Pasi, A and Stephens, B. (1978). Fatalities Follow ng
Exposure to 2-Nitropropane. J. Cccup. Med., 10., 333-337.

16. Mller, M and Tenple, G (1979). 2-NP Mortality Epidemni ol ogy Study
of the Sterlington, La. Enployees. International Mnerals and
Chem cal Corporation, Mundelein, IIlI.

17. d aser, R (1978). 2-Nitropropane In:. NLOSH Manual of Analyti cal
Met hods, 2nd Ed. . D. Taylor (Coordinator), Vol. 4, 272-1 - 272-9.

18. Griffin, T., Coulston, P.. and Stein, A (1980). Chronic Inhalation - Exposure
of Rats to Vapors of 2-Ntropropane at 25 ppm Ecotoxicol. Environ. Saf., 4 (In
press).

19. The Storage and Handling of Nitropropane Solvents (1976). NP Series
TDS No. 20. |I.MC. Chemcal Goup Inc., Technical Data Sheet, Des
Plains,IIl., 1-7.



