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2-NITROPROPA..~E: SYNOPSIS 

Eirst .. produced in 1~40, but not on a large scale until 1955, this 

material is manufactured at a single plant in Louisiana by Commercial 

Solvents Corporation. It is apparently in increasing demand, to some 

extent as a replacement for solvents more prone to contribute to air 

pollution, as a general. solvent in resia.coating and printing ink.appli-. 

cations. 

Inhalation at levels double the recommended TLV on a chronic basis 

would likely onlJ' produce non-pathological symptoms which disappear 

shortly after cessation of exposure. Since the room temperature vapor 

pressure is about 700-lOOOx the TLV, ventilation or respiratory equipment 

is in order. 

Exposure at the production site is minimal_in terms of people in­

volved and per person. mcposure elsewliere is ~ct:a't 'to "i,'ttv(f1.ve·~·~1!18nd'S 

... because of. t:be-natm:e -of. the usage. Fortunately, it causes sufficiently 

aggravating personal discomfort at levels not far above the TLV that 

chronic exposure to higher, toxic levels is unlikely. 



CHEMICAL r:m,!~JlCLATURE 

2-Nitropropane 

CA 9th Coll. Index n22e __ P_r_o_p_a_r_.e_,_2_-_N_'i_·~-~_ro_-__ _ 

Propane, 2-Nitro-CA 8th Coll. Index na,;:e ___________ _ 

79469 
CAS Registry No·---------------~ 

. Toxic Substances List I~o. _T_z_s_z_s_o_o _______ _ 

Wiswesser Line Notation_~W=NY,~· =l~&~l~-------­

Molecular forn:ula __ c~3_H~7_N_o~2~----~-----

Trade Names ___ N_·i_P_a_r_s_-_2_o_s_o_l_v_en_t ____ _ 

NiPar S-30 Solvent 

Synonyws ____ D_i_m_e_t_h_y_·l_n_,i_·_t_r_o_m_e_t_h_a_n_e ___ _ 

Isonitropropane 

Nitroisopropane 

2-Nitropropane 

Substance __ 2_-_N_i_t_r_o~p_r_o~p_a_n_e __ 

Holecular structure, if applicable 

CH - CH - CH3 
3 I 

N02 



Subs tnnce __ 2_-_N_i_t_r_o..:.p_r_o...,p_a_n_e 

a-IF.:·1IC.f:.L Aff!J P:'.YSI'.;f..L P?.O:l':rtTIES Ila tn ____________ ..;. 

Ini-tials -----------------'-
Chemical properties 

1. Flammability ---------------------------------------

Fla:-;h point 39.44°C (Tag open-cup); 27.78°C (Tag c~osed-cup) 

42s0 c 

2. El..--plosive properties Lower exploc;ive limit in air: 2.6% by volume; Hay explode 

on heating above boiU.ng point (see ref. 15) 

).Chemical reactions (,:ith light~02~ etc.) Photochemically inactive according to 

ref. la. 

h. Toxic subs-tances produced during co:::bustion Nitrogen oxides (see ref. 12a) ----=-----------.-...:-=== 
----------------------------

5. Others pH at ?5°C, 0.01 M in water: 6.2 

Physical properties 

6.?-:0lecular ,;e::.gh~ ____ 8_9_.0_9 _______ _ 

-93°C 7 .1-relting point -------------

8.Boiling point ____ 1_2o_~_c ________ _ 

•· Water: 1. 7% by weight at 25° C 

Organic solvents: miscible with many 
---

9. Vapor pressure (roo::i tem:?erature) 13 torr 

lO. Specific eravtty 0.9876 (20/4) ------
ll. S_olubility in water and in othP.r solvents 

l2. Other · Index of refraction: 1.3944 (20/D); Vapor density: 3.06 (air=l) 
---- -•--r - --·--------------------·• ::: 

--·-------------------------------... ·--------~: . .:· 

Sources Befs · 7,9 

·---- ·------------------·- ------·---- ·--------------·--- ·----
----·------ ---- --------- ·--------· .. -·-------·---·------

- ··- ---- ---.. ------ - ------·--- --- ----- --·------------- --··---··· ,,_. ____________ _ 
-- . ---- - - -----------·---- - ...... ·-····- - .. --- ... -·-· ---·· -- --

-- • ------------- ·--- -------·-····oHo _______ _ 



T.:11k z;..Nitropropane 

P:\ODUCT!ON INFORMATION ~No.o~,:f\ D11t'e--------

D::tc o( l•;~ i1::Jui:ci·inl production ___ 1_9_4_0 _
Initinlu ~~--~-----

:.i,.-choC::: o! syntha~is or produce.ion (includa ra11ction, :1.£ 11ny, anc1 dc11cr:l.pt:l.on of procc111) 

9:1s phase n~action of propane with nitrtc aci<J at 3zo-t1so0 c nml a-12 atm;· 
unreacted propane is -recycled; nitric oxide is convtirted bnck to nitric acid and 

.r_c•cvded; other nitronlkanes nre scparatc>d ·by: uilltill.1tio'n 

rrcd~i:do:1 F'i~url.!~ (in 1,000 lb-.): 

1971, 1973 1~72 1971 1970 1969 

,. ~ Not ;1va:ll.nble ....... - ---- ---- --------
l11::11.1t'L----- ---- ------- ----

U. S. Producurs 

Commercinl .solvents 

Corp. 

Central O!fica 

New York City, N,Y. 

Doscription of 

Chcmic11l 
l'lnnt Sitoo 

Sterlington, 
(since 1955) 

19GB. 

LA 

Unara No, Employed 

1967 1966 . l!J6S 

---

No, Employed 
:l.n Chcm:1.clll 
Production 

~B-7io 

__.c .. b ... e ... m.._i,._.·a ... J._ ___ .,Plastic & Resin Coatip~---------- ---------
Advtfftising PTinting Inks 

Shoe Leather stainers 

SOURCE 
Ref, 7 

Ref. lb, 7 
& phone cail 

11ef,' 7 
Ref, 7 

Ref, 8 



PRODUCT HffORHATIO~ AND DATA 

A check through Chemical Abstracts 1967-1975 for notable concentra­

tions of patents revealed an apparent declining interest in 2-nitropropane­

metal systems as catalysts for the polymerization of olefins, cyclic 

ethers, etc. There was also some interest in stabilization of chlorinated 

hydrocarbons. Quoting from one abstract (67:3746s (1967): ''2-nitropropane 

used to solve some of the formulating problems arising from compliance with 

limitations on solvent emission of Los Angeles (smog) Rule 66.'' 

In general it was not possible to determine if there were any large 

scale synthetic applications, as the discussions which did mention this 

use of nitroparaffins were all nonspecific, and did not name products 

obviously derived directly from this particular one. However, Commercial 

Solvents is promoting (as a formaldehyde donor) 2-nitro-2-methyl-l-propanol, 

in the developmental stage, which may possibly be made from formaldehyde 

and 2-nitropropane (ref. la). Similar reactions with other carbonyl­

containing compounds were noted in the CA search (see also ref. 7, 

p. 871-872). 

Traditionally, this material has been used as a solvent or coso1vent. 

for cellulose esters, resins (including vinyls), printing inks, dyes, 

stains, etc., for coating applications.and coloring. If it still is used 

in leather dyes, it may be available for hobbyists doing leather crafting. 

,,'Ihe other users are widely distributed down into light· industry. The current 

price of 3lc;:/lb, tankcar basis (ref, 1), would not appear to present any 

deterrence from general use, Further complicating any attempt to estimate 

human involvement is the sale by Commercial Solvents of both pure 2-nitro-, 

and a mixture of 1- and 2-nitro- isomers (ref, la), For other possible 

uses see refs, 1, 3, 7 (p. 879~883), 8, 

The Health and Safety Dept. at Commercial Solvents Louisiana plant 

~Jas con:: 'l.c tc,d ::iy phon:> ,:rnd the fol 1-.:i:.;i;·,,, infon,;;.1tion reccivc·d about the 



opera tfon, ,ej,ght:Jiil.Orlt.e:tS::p.l:w.:-a:su~T"'at"-e"'il'tV(YlTE!d-in' eac h-... shift_in 

the propane nitration and product purification steps; there are four 

~ts; one-person --takes-care-of-1:oading-tankcars and tank trucks; one 

_ _,.,m;:=-4Mffl•person!f" lo"ad'drufu!f; loading, at least of tanks, is a daytime­

only op<!ration; thus,=t!here<~at'"'mo'st--·tio, peopl,e.,.,involve<ks The system 

is entirely enclosed, consisting of three nitration lines feeding into 

one distillation line, and is located within a 100-yard square portion 

of the complex. The on1y persons apt to be exposed to the vapors are 

the samplers and the loaders, and that is minimal. Any of the post­

purification work involving further reaction or blending is also entirely 

enclosed, with no open reaction vessels. These same personnel would be 

exposed to the other nitroparaffins which are produced in the nitration 

step, and which are isolated and marketed on their own merit. When 

operation began in 1955, there were only 3-4 operators per shift. 



';!::.8GlC/,L, rrJ~C'i",cOG!Ci,c A::n 10::ICOLOG!C/IL 11:FOHW1T!OI/ fl:19 DA':A 

Sebntaaco 
2-Nitropropane 

U..:.cc --------

Ir.1t1c\o -----­

SOU~CC 

---···-------
.J)_;:ijJ_y_s..,w_Q)'i\lrc of hum:1JlE..J;.Q. 20-45 ppm at work ___futl :..-l=-~----
. .J~.0r.t::_ti11,g__c1u.1 .. Q.fil!ILOf h_!.1mans to 10-30 ppm flt work ·-----·----------. Rt~i, 9 --·----
.. Lm:L•c:t: ldlw.l doscs~uth or in·iection; lowest lt!LlHll. concentration in __ I_l~_d_·._t_i _______ _ 

oir; var.ious animals ----··---· ·---------------------------------- ----·-----·--··-
--~-.--. ---·----·--· .. -·-~-··-··· ·--p· ---·- .. ·--·--------··----------
··------·----------------··---------------------------- ---·------·----

i:: 't,J•,' \ .':~'I ~' !a'.'f1 

I I I 
" /\ :l ! , ... 11; ~ pt..·i..: 1" u ~;c.,,x/N11, Aov (,.,elk& ul' b,•dy ... ~, l!outa ~ito Vchiclo Duration 

I 
~iou rcC'. 

I Rat -~-~- 725 iU"riir'"' / Ref'. 7-:_ ---------·------· 
·--· ·-... ,-----· 

- --------

E-

/)(JIJ 

LD50 (Com­
m,~i-r-id Sol-F 

-vL,11 i:-:-s- Corp,) 
------~ 
---·----~ 
----~----

.1~·1-:.,r u.:~t::iio,dc:nl !Jtt:clLQ!! (i.:1r.lw!c :ill t.Ll.!.!ici: not includ~d nbov,:,; c,r,,,1 inhal..1tion acudtco. cnrcinosanic, mutaccnic, tcroto;!t'nic 
~·->:•· i·,.·!.:vcnt !.:t'J~l..::~ 0·~ ,",~L.1cJi.,t1 ·JJ,;c:1i:~d()11 :.iht:cti1), SOU:{C[ 

_S:1.£:.L~10p,enicity test o~ chronic inhalation, various laboratory mammals 

_.l5.!,c'£...QJ;J:nched sheet) 

~---~~--~--~--_t!ll..£il_2_cnicity: possible study on b.1cteri __ .'.l ___ _ 

Biologic~l, Epidcmo1ogica.1 und Toxicological Information and Dat1.1 

Ref. 11 

Ref. Ya 



BIOLOGICAL, EPIDC:NIOLOGICAL Al.\'D TOXICOLOGICAL INFO~IATION AND DATA 

A manual search of Chel:lical Abstracts for 1967-:1975 revealed only 

one paper on this topic, but it was not especially novel (ref. 4a). Of 

tbe older work covered in standard reference sources, the most relevant 

of the laboratory animal tests is one covered in refs. Y and 11. Cats, 

guinea pigs, monkeys, rabbits, and rats breathed 83 ppm in their air, 

7 hours/day, 130 tim~s (probably 5 days a week); in addition, guinea 

pigs, rabbits, and rats breathed a higher dose, 317 ppm, under the same 

conditions. No tumors were found after 191 or 199 days, respectively. 

The lower dosage produced no "signs or symptoms" in any of the animals. 

Multiple exposures to 328 ppm resulted in no internal injury except to 

the cats (which have a much higher capacity for producing nitrite ion 

from nitre compounds), some of which died. Methemoglobin and Heinz 

body formation was noted in the cats, and to a ·1esser extent, in the 

rabbits. At still higher, acute dosages there was seen lethargy, prostra­

tion, weakness, dyspnea, cyanosis, convulsions, coma, and death, to 

varying degrees, and at various times post-exposure, dependent on the 

species. Internal da.~age was edema and hemorrhage of the lungs, dis­

integration of brain cells, hepatoceilular, and vascular endothelial 

tissue injury. 

Studies of humans exposed at work shO',ad 20-45 ppm for 8 hours/day 

responsible for daily anorexia, nausea with vomiting, headache, and 

diarrhea~recuperation overnight (refs, 2, 3, 9). Exposure to 10-30 ppm 

for only 4 hours/day, 3 days/week was asymptomatic over a one-year period 

(refs, 2, 9), Heavy exposure for a single day resulted in liver.injury 

an'd death for one of two workers (ref, 2) • 

Toxi<: symptom<> can result from inhalation or ingestion, but apparently 

.Ilat. from .. sk.in contact. Once in the blood strea;,1 sol:!a leaves unchanged 



via the lungs, while the metabolites nitrite and nitrate are excreted 

in the u.:ine (ref. 9}. 

The accepted TLV is 25 ppm (90 mg/n3) (ref, 2). 

Only two pertinent abstracts turned up from online searching of these 

data bases: TOXLINE, CA (for 1976), BA, NTIS, AGRICOLA (NAL), CIN, 

SCISEARCH, ENVIROLINE, POLLUTION_ ABS,, APTIC 1 COMMONWEALTH AGR. BUR. 

One of these was an expanded version of ref, 4a, and the other was a 

possible mutagenicity study on bacteria (ref, 9a); it was not clear 

in the latter if the chemical had been tested before the organism was 

subjected to ultraviolet radiation, 
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