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CAUTION! 
AVO!D CONTAC'f WITH mos. 
I>AlIlIFUllF SWAllowm. WASH THOROUGHLY WITH SOAP 

AND WAIH AFTER HANDLING AND BEFORE EATING 
OR S~OKING. 

HARMFUL iF INHALED. AVOID BREATHIf;G SPRAY MIST. 
REMOVE CONTAMINATED CLOTHING ANO WASH BEFORE 

JlEUSE. 
( 

STATEMENT OF PRACTICAL TREATMENT 
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M4 '" -.1o IItltlti .. , 

ENVIRONMENTAL HAZARDS 

Do ItOt cO'I~'lIIillll .... Ier by citaning of equi~t or disposal of 

100% 
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Brand of 50% Aqueous TRIS(HYDROXYMETHYL)NITnOMETHANP 

nils NITRO is an anti­
microbial agent particularly 
suited for the contred of 
,acteria and slimes in 

industrial applications. 
It is available as a 50% 
aqul:<ous solution of tris­
(hydroxymethyl) nitromethane. 

Purified TRIS NITRO is a 
white crystalline solid which 
is quite stable when dry. At 
its melting point crystalline 
TRI~ NITRO decomposes 
slowly, but there is no 
tendency for this 
decomposition to become 
self-sustaining because the 
reaction is endothermic. 

·Inde)(~d by ChflmlCOJI Abstracts as 
2-hydroxymethyl-2-nitro-l.3-propanodloi, 
CAS Registry No 126·11·4 

TRIS NITRO is highly soluble 
in water and is quite stable in 
neutral or weakly acidic 
solution. However, in slightly 
alkaline solution TRIS NITRO 
slowly decomposes to 
release formaldehyde. 
Formaldehyde is released 
more rapidly as pH is 
increased. 1 hi& release can 
be easily controlled by pH 
adjustment and/or 
temperature so that he 
working life of TRIS NITRO 
can be varied from a few 
minutes to several months 
according to conditions 
of L'se (See Figure 1). 

ANf;US Chpnllcal Cornpilny 
771 1 SAlldl'r!, Hoad 
Notlhhrook. Il fiOO62 

Physical Properties of Pl.re 
Tris (hydroxyme~hyl) nitro­
methane 

Molecular weight (e Iculaled) _ 151.124 
Meltmg POlnl (melts '/11h 

decompOSltlonl .1/5·176 C 
pH of 0.1 M aqueous solullon 

3t 20 C .. 5.0 
Critical humIdity POlOt al 40 C 66~ R H 
SolubIlIty In water al 20 C 220 gl1 00 ml 

Very soluble in alcohols; insoluble 
in hydrOCilrbons such as heptane, 
diisobutylene. kerosene, styrene, 
minerai vii, benzene. toluene. 

Typical Physical Propertie'3 of 
the 50% Aqueous Solution 

Crystallization pOlnl (approx J 55 F 
Spec,',c gravlly al 25/25 C 1 222 

Specifications of the 50% 
Aqueous Solution 

TRIS NITRO. a" by wi 
Free formaldehyde. I\! by wi 
pH,351S 

Color. Gmdner 

Shipping Contain~rs 

50(mln) 
1 (max) 
20·45 

50{max) 

TRIS NITRO 50% ?queou$ 
solution IS pack2gect In 
polyethylene CO'l'!u"'grs With 
net weights 01 1') I,]. 45 lb. ahtI 
500lb 

Phorw ll; 'Pili f,UX) 
Tf'lf·. )fJr, tl',q flN(;IJc.; NflHK 



formaldehyde should not be 
detectable. 

The antimicrobial effectiveness 
of TRIS NITRO against many 
organisms is indicated by the 
following spectrum. Repeated 
transfers have been made with 
many of these organisms without 
any indications of a tendency to 
develop resistance. 

The following information is 
intended only to indicate the 
broad-spectrum activity of the 
product. This information must not 
be interpreted as having relevance 
to the use pattern recommended, 
effective dosages, activity against 
specific microorganisms, or any 
other implications of effectiveness 
of formulated products. 

Antimicrobial Spectrum of 
TRIS NITRO 50% Aqueous 
(as su pplied) 

Organism 

Minimum 
Inhibitory 

Concentration 
at pH 7.4 

8acillus subtillS ... . ..... 25(}-500 ppm 
StaphylococclJs aureus . ........... 65·125 
Streptococcus faecafls. . .. 250-5('') 
Sa/cina lutea ... 125·2: ) 
Escherichia coli. . ... 500-1000 
Aerobacter aerogen9s ..... 65·125 
Pseudomonas aeruginosa ....... 500-1 (XX) 

Salmonella typhii ................... 65·125 
Oesu/fovibrio aestauni.. . <33 
Cli'rtr~f/qrium herbarum .. . . .... >2000 
C~pha/o~ooriu"1 '11""",' . 1 000-2000 
Tr!c,h,Ophron manta~l'Vphytes. .. 25(}-500 
A~perfJJuS niger • >2000 
Aureobasldium pulluIWls.. . ....... >2000 
FqsahlJln' mOnIhtO/In~, .'. . >2000 
Sa~tO",yces cl'cqv/siae . . .. 500-1000 
CandfVa albicam"l ,'{ ~ >2000 
., .... 

M<\'1'1 industrial' operations involve 
th'3 r&C'i'culati6n 'of, tluids (water, 
on"of flrnulsions) which are .... 

problems. 

4) Clogged Dumps, valves, and 
filters. 

Water Treatment 

TRIS NITRO is effective against 
those microorganisms such as 
slimes which cause problems in 
industrial water systems. It is 
recommended for use in cooling­
tower systems. However, since the 
conditions of use would vary 
gteatly, use recommendations will 
depend on the nature of the 
specific system. 

Metalworking Fluids 

TRIS NITRO is an effective 
antimicrobial agent for the 
protection of metalworking fluids, 
i.e., cutting fluids and coolants for 
grinding and tooling operations. 
It has been shown to be effective 
in petroleum-based products, 
synthetic coolants, and 
semisynthetic fluids, such as those 
containing mineral oils, fatty oils, 
sulfurized fatty-mineral oil blends, 
sulfurized-chlorinated fatty­
mineral oil blends, emulsifiable 
oils, glycols, or glycol-polyol 
8sters. 

Studies have demonstrated that 
0.1 % TR!S NITRO in a cutting oil 
formulation completely inhibited 
the growth of bacteria in the oil 
for a period of 60 days under 
conditions of optimum bacterial 
growth, and 'Nas more effective 
than over ;:'00 compounds tested. 

In another study 500 p~.", of 50% 
aqueous TRIS NITRO was utilized 
to protect six different cutting 
fl;Jids. Portions of these protected 
fluids were inoculated once a 
week with an inoculum contflilling 

Unpi'04.cted 
Control 

Petroleum coolant;; 1 0 

IRIS Nrmo, 

"""ppm 
49 

Petroleum coolant ;;2 0 
Synthetic coolant;; 1 0 
Synthetic coolant;; 2 0 
Semisynthetic 

coolant;; 1 0 
Semisynthetic 
~nt;;2 0 

"Failure due to molrl~ 

Oilfield Flooding 

63 
42' 
35 

49 

70 

Unchecked growth of sulfate­
reducing bactdria in oilfield 
flooding applications can lead to 
plugging and serious corrosion 
problems. Laboratory tests 
indicate that as little as 50-100 
ppm of TRIS NITRO in the water 
is sufficient to inhihit these 
bacteria. 

Deodorizing Applications 

TRIS NITRO is recommc-nded as 
a component of deodorizing 
formulations such as those used 
in chemical toilets. Its controllable 
formaldehyde-releasing action 
eliminates odor problems 
associated with raw fcrmaldehyde, 
and allows the formulator more 
latitude in choice of reodorants. 
TRIS NITRO is highly compatible 
with other deodorizers and 
sequest~ants commonly used in 
these applications. 

Preservative tor Packaged 
Emulsions, Solutions, or 
Suspenr Ions 

TRIS Nil HO is an excellent 
alternative for formalin as a 
preservative for protection of 
emulsions, solutions, or 
suspensions from deterioration. 
The amount of TRIS NITRO 
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required for protection will vary 
with the type of product and the 
level of microbial contamination. 
I:or example, 500 ppm of active 
TRIS NITRO provided complete 
protection to a mineral oil 
emulsion throughout a 6-week 
3tudy involving weekly inoculations 
with a mixed bacterial inoculum 
containing 107 organisms per 
milliliter. 

Drilling Muds 

Drilling muds contain surfactants, 
carboxymethylcellulose, and other 
ingredients susceptible to attack 
by micrcorganisms, and therefore 
they must be protected. 
TRIS NITRO is effective for the 
control of those microorganisms 
commonly encountered in this 
application. Use levels will vary 
with the degree of contamination, 
but in general, levels effective in 
cutting oils will be effective in 
drilling muds. 

Manufacturing Use in 
Formulated Antimicrobial 
Products 

TRIS NITRO is an excellent active 
ingredient for the formulation of 
spray fumigants and other 
antimicrobial products. The 
TRIS NITRO in such products 
slowly decomposes to release 
formaldehyde. Property formulated 
products should be buffered to 
insure that this release of 
formaldehyde does not occur until 
dilution by the end-user oi the 
product. Manufacturers of such 
products are responsible for 
obtaining registration of their 
formulated products with EPA 
under orovisions of the Federal 
Insecticide, Fungicide, and 
Rodenticide Act. 

TRIS NITRO is effective as an 
antimicrobial age"t because it 
slowly decomposes to release 
formaldehyde. Incorporation into 
a metalworking fluid concentrate 
may lead to premature 
decomposition and loss of potency. 
It therefore should be added to 
the cutting oil, cooling system, 
etc., 0nly when the fluid is actually 
in service. It may be used as part 

of an initial antimicrobial package 
and/or as an additive for the 
maintenancu of protection as the 
fluid ages. 
It is possible to incorporate 
TRIS NITRO into a concentrate 
package as for chemical toilets 
provided care is taken to buffer 
the system to acid pH. Dilution at 
the time such packages are 
placed in use will shift the pH to 
the basic side an,j allow 
TRIS NITRO to function as a 
formaldehyde donor. Such 
systems must be carefully 
balanced to insure compatibility 
and package stability of the 
various components. 

Environmental Considerations 

When properly used and disposed 
of, TRIS NITRO will have no 
measurable effect on the 
environment. As an antimicrobial 
agent for industrial applications, 
TRIS NITRO should never be 
released directly to the 
environment if materials 
containing it are properly 
handled. For example, cutting 
oils are harmful to fish and 
wildlife if released directly to 
water courses even if they do 
not contain TRIS NITRO. Such 
materials must always be 
treated physically, chemically, 
and/or biologically in industrial 
treatment systems to render them 
harmless before disposal. 

TRIS NiTRO provides protection 
from microbial contamination 
under alkaline conditions by 
decompoSing to release 
formaldehyde. TRIS NITRO in any 
alkaline fluid will, in time, break 
down (see Figure 1). Even when a 
fluid has been treated a number 
of times, TRIS NITRO will not 
ircrease in concentration in the 
system. Used cutting fluids, for 
example, will have much lower 
TRIS NITRO concentrat;ons than 
when freshly prepared, and the 
remaining TRIS NITRO will 
degrade. A study ~,as shown that 
low concentrations of TRIS NITRO 
are assimilated by sludge obtained 
from a municipal sewage system. 

When properly handled and 
disposed of, TRIS NITRO will not 
be released directly to the 
environment. Nevertheless, studies 
have been conducted to assess 
the possible effects on wildlife 
which might result from improper 
handling or accidental spills of the 
compound. 

The 5-day dietary LC"" in mallard 
ducks was found to be in excess 
of 80,000 ppm of TRIS NITRO 
(expressed as the 50% solution). 
The LCo was in excess of 
40,000 ppm. The symptoms of 
toxicity seen at doses of 20,000 
ppm or more appeared to be 
reversible when the birds were fed 
an untreated diet for 16 days 
post-treatment. All birds were 
normal when fed 2500, 5000, or 
10,000 ppm TRIS NITRO. 

The 5-day dietary LC." in bobwhite 
quail was f')IJIld to be in excess 
of 5000 ppm of TRIS NiTnO 
(expressed as the 50% solution). 
No symptoms suggestive of toxicity 
were seen III birds fed 1250, 2500, 
or 5000 ppm TRIS NITRO. 

The LC." of TRIS NITRO ,or 
rainbow trout was calculated at 
410 ppm. This implies that 
TRIS NITRO Technical is 
practically nontoxic to trout. 

•••••• 
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Toxicity 

Acute Oral Animal Studies 

A seven-day study un TRIS NITRO 
crystals given by gavage was 
conducted in mice with the 
following results: 

LCo 1000 mg/kg 
LD.o 1900 ± 350 mg/kg 
LD ,oo 3000 mg/kg 

In a similar 14-day study of 50% 
aqueous TRIS NITRO in rats, the 
LD50 was determined to be 
1875 mg/kg. 

Intraperitoneal Study in Mice 

In a seven-day study in mice 
TRIS NITRO crystals gave the 
foilowing results by the 
intraperitoneal route: 

LOn 1 000 mg/kg 
LD.o 1 850 ± 340 mg/kg 
LD ,oo 3000 mg/kg 

Skin Irritation Studies 

In <lnother study, TRIS NITRO 50% 
aqueous diluted with distilled 
water to 1000 ppm, 3000 ppm, 
and 10,000 ppm active ingredient 
in water was applied to the skin 
of six rabbits. No skin irritation 
was observed for any of the 
exposed animals after 24 hours 
exposure. 

A series (If 48-hour patch tests 
was conducted by an independent 
dermatologist on 25 human 
volunteers using TRIS NITRO at 
concentrat:ons of 0.3% and 0.6% 
in some typical cutting-oil 
emulsions. Another group was 
exposed to the cutting oil alone 
without TRIS NITRO. The tests 
wme severe in that they were 
conducted with concentratians 
of TRIS NITRO considerably 
hi"~!lr~!Jan a\IY,th,at have 
been found necessary to prate ;t 
thc-emu!sions fro'm bacterial 
co'n(nmination. Both the closed 
and o~, mei!1ads vf application 
were employed. the closed 
InethGd in5uw~ .~~\(imal contact 
If <ne-~'eparaIi9n with the skin 
an'd niinimallo~s.IW evaporation 
f)r:"'~~;ny on tbf ;;yllject's clothing. 

There was absolutely no skin 
irritation in either the open or 
closed tests on any of the 25 
subjects. 

In onJer to check on the sensitizing 
potentia! of aged cutting-Oil 
emulsions containing TRIS NITRO, 
a series of human patch tests was 
conducted by another independent 
organization. The subjects were 
housewives, 30-65 years of age. 
The tests consisted of three 
successive patch exposures of 
24 hours duration with 24 hours 
or more between exposures. The 
three compositions employed 
consisted of (a) a typical cutting-oil 
emulsion without TRIS NITRO, (b) 
the same emulsion to which 0.5% 
, RIS NITRO had been added just 
before use in the test, (e) the 
same emulsion to which 0.5% 
TRIS NITRO had been added 
some time previously so that aging 
effects would have had ample 
opportunity to develop. The results 
of this test ShOWE . that addition 
of 0.5% TRIS NIThO (five to ten 
times as much as normally used) 
caused no increase in irritating 
ei1ect whether It was added just 
before use or some time 
previously. The dermatologist 
concluded that normal users of 
the emulsions would not be 
expected to experience any 
primary irritation under th& usual 
conditions of use. 

These findings are ample evidence 
that TRIS NITRO IS not a primary 
irritant and that the senSitizing 
po:entialls minimal. A small but 
significant proportion of workers 
exposed to cutting oils in the 
metalworking industry experience 
dermatitis from diverse causes. 
Some cutting oilS containing 
TRIS NITRO may be involved in 
a fraction of these cases due to 
some chemical reaction which is 
not understood, but which may 
occur over a long period of time. 

Eye IrritaUon Study 

I n an eye irritation study 
conducted on rabbits using the 
technique of Draize, 0.1 ml of 50% 
aqueous TRIS NITRO was placed 
in one eye of each of six rabbits. 
Only two of the rabbits showed 
Illild redness of the conjunctivae 
and only one animal had a score 
of two at 24 hours. The eyes a' 
all rabbits were norma! for the 
remainder of the obs9, 'ation 
period. 

Precautionary labeling 

Caution! 

• Avoid contact with eyes. 

• Harmful if swallowed. Wash 
thoroughly with soap and water 
after handling and before 
eating or smoking. 

• Harmful if inhaled. 
Avoid breathing spray mist. 

• Remove contaminated clc 1ing 
and wash before reuse. 

Statement of Practical Treatment 

If swallowed: Call a physician or 
Poison Control Center. Drink 1 or 
2 glasses of water and induce 
vomiting by touching back of 
throat with finger. Do not induce 
vomiting or give anything by mouth 
to an unconscious persor,. 

If In eyes: Flush with plenty of 
water. Call a physician. 

If on skin: Wash thoroughly with 
soap and water. 

If Inhaled: Remove victim to fresh 
air. 11 not breathing, give artificial 
respiration and get medical 
attention. 



Handling and Storage 

TRIS NITRO 50% sqlution will 
crystallize if cooled below 
approximately 13°C (55°F). It is 
therefore recommended that care 
be taken during transit, and 
provision be made ~or storage 
such that TRIS NITRO 50% 
solution is maintained al 
temperatures slightly higher than 
13°C (55°F). 

TRIS NITRO solution ... hich has 
become frozen may be thawed 
and used without any loss of 
potency. This is most conveniently 
and safely accomplished by 
placing the frozen material in a 
heated storage area and agitating 
the contents. If this is irr,practical, 
frozen TRIS NITRO solution can 
be thawed through the use of a 
hot water-bath and frequent 
agitation of the drum to mix the 
contents Care should be taken 
that the lilmperature of the 
polyethYlene drum liner is not 
allowed to exceed 75°C (167"F). 

TRIS NITRO decomposes in the 
presence of alkaline materials, 
so il should be protected from 
vapors of ammonia and amines 
during handling and storage 
to prevent deterioration. 
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ANGUS Chemical Company Is the 
commercial manufacturer 
and worldwide marketer of 
nitroparaffins and their derivatives. 
The specialty chemical company 
is a jointly Owned subsidiary of 
Alberta Natural Gas Company Ltd 
and Pacific Gas Transmission 
Company. ANGUS Chemical 
serves a broad range of industries, 
including pharmaceutical 
intermediates, automotive, 
metalworking, water treatment, 
petroleum production, coatings 
and inks. 

CORPORATE HEADQUARTERS 

AHGUS Chem .... COmpeny 
2211 Sanders R~d 
Northbrook, Il 60062 
(312) 498-6700 
Telex: 20&059 ANGUS NBRK 
Place Your Order Toll Free 
800-32:Hl2:0 
Illinois Call Collect 
(312r498-6700 

SALES OFFICES 

Atlanta ArM 
5000 Snaplinger Woods Drive 
BuildillQ C 
Decalur, GA 30035 
(404) 987·4557 
I..,. A"9"Ieo _. 

Union Bank Plaza 
15233 Ventura Boulevard 
Suile PB 
Sherman Oaks, CA 91403 
(BI8) 98&6388 

EUROPEAN HEADQUARTERS 

ANGUS Chern;" GmbH 
Kattenbog 2 
5000 Cologne 1, WMt Germany 
Phone: 221·131086 
Telex: 68&12-14 ANGK 0 

Informlftlon ~ 
ANGUS Chernie GmbH--France 
Le Bonapo.rt..-{;enlre D'Affa ~s 

F-a3153 Paris Nord (Le Blanc MesniQ 
Paris, France 
Phone: 665-44-55 
Telex: 213-396 

ANGUS ChJrnie GmbH-Uniled Kingdom 
C/o Mlr,erais L10. 
Shepcote Lane-Tinsley 
St>effield 59 1 US, England 
Phone: 7042·44&907 
Te .. x: 543-88 MINER G 
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Figure 1 

Stability of TRIS NITRO in 
Phosphate Buffer Solutions 

Concentfation = 1 % Concentration of Buffer =: 5% 
7r-.-~r-~r---4----+----+----+---, 

6 Note: No decomposition at pH 4.0 
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