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Eye Irritation Study 

In un eye irritBtion study conducted on rabbits using 

the tecpnigue of Draize, 0.1 m~ of 50% Aqueous TR~S NITRO was 

pl~ced in one eye of ecch of six rBbbits. Only two of the rabbits 

showed mild redness of the conjunctivae Bnd only on~ animal 

had a score of t.wo at 24 hours. Thf! eyes of all rabbits were 

normal for the remainder of the observation period. 
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ENVIRON1·1E1,'rAL CONSIDERNrIONS 

I'1hen properly llsed anu disposed of, TRIS NITRO will 

have no measurable effect on the environment. As an 

antimicrobial agent for industriol 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 NI'l'RO 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 increase 

concentration in the system. Used cutting fluids, for example, 

will have much lower TRIS NITRO concentrations than when freshly 

prepared, and the remaining TRIS NITRO will degrade. 

A study has shown that low concentrations Qf TRIS NITRO are 

assimilated by sludge obtained from a municipal '!;<:!v!i'lge 

system • 

lfuen properly handled and disposed of, TRIS NITRO 

will not be released directly to the environment. 

Nevertheless, stUdies have been conducted to access the.····" 

possible effects on wildlife which might result from im:)r0~er 

handling or accidental spells of the compound. 
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The S-day dietary LC50 in mallard ducks was found to 

be in excess of 80,000 ppm of TRIS NITRO (expressed as the 50% 

solution) • The LeO was in excess of '40,000 ppm. The symptoms 

of toxici t!l' 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 TRTS NITRO. 

The 5-day dietary LC SO in bobwhite quail was found to 

be in excess of 5000 ppm of TRIS NITRO (expressed as the SOi 

solution). No symptoms suggestive of toxicity were seen in 

birds fed 1250, 2500, or 5000 ppm TRIS NITRO. 

The LeSO of 'l;RIS NITRO for rainbow trout was cal­

culated at 410 ppm. This implies that TRIS NITRO Technical is 

practically nontoxic to trout • 
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HANDLING AND STORAGE 

TRIS NITRO SOi solution will crystallize if 

cooled below approximately 13°C. (55°F). It is therefore 

recommended that care be taken during transit, and 

provision be made for such storage that TRIS NITRO SOi 

solution is maintained at temperatures slightly higher 

TRIS NITRO solution wh .... ch has become frvzen may 

be thawed and used without any loss of potency. This is 

most conveniently and safely accomplished by pl~cing the 

frozen material in a heated storage area and agitating the 

contents. If this is impractical, frozen TRIS NITRO solution 

can bF 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 temperature of the polyethylene drum 

liner is not allowed to exceed 75°C (167°F). 

TRIS NITRO decomposes in the presence of alkaline 

materials, so it should be protected from vapors of ammonia 

and amines during handling and storage to prevent 

deterioration. 

SHIPPING CONTAINERS 

...... TRIS NITRO 50% aqueous solution is packaged in " . u • 
pclyethylene bottles or in steel drums with polyethylene • 

, . 
• • 

liner with net weights of 10 Ib, 45 Ib, and 500 lb. • 
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PRECAUTIONARY LABELING 

CAUTION I 
Avoid contact with e~es. 
Harmfu~ if swallowea. Wash thoroughly with soap 
and water after handling and before eating or smoking. 
Harmful if inhaled. Avoid Dreathing spray mist. 
Remove contaminated clothing and wash Defore reU5e. 

STATEMENT OF PRACTICAL TREATr1ENT 
IF SWALLOt~: 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 person. 

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. If not 
breathing, give artificial respiration and get 
medical attention. 

ANGTJS Chemical Company 
ass~es no responsibility when the prOduct is 
not used in accordance with the instructions 
and information contained herein. It is a 
violation of federal law to use this product 
in a manner inconsistent with its labeling. 

Printed in U.S.A. 

.' .. • , 
I 

\ 

,. -.. .. ... :.--

u .. , ,. X, 

. , 

" . , , 
. . 
• • , 

j 

.., 

1 

\ 

..... , 

~-----~----' -_." 



f);.1 

STABIUTY OF TRIS NITRO IN PHOSPHATE BUFFER SOLUTIONS 
Concentration -10k Concentration of Buffer· 5°'. 

Data at 25°C 

! 
. 1 

Datoat SooC 

10 2D 30 4 50 6 10 
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Aaqua Chea1ca1 Co. 
2211 Saftder. Road 
Uort~ooIt. IL 601162 

8IWjec:tl ~ie .,1b:o AqueowI 'or Forau1aU..., u.. 
EPA ileqiatratiolt 110. 411301-4 
Your Application Dated Sept_her 22, 1982 

The propo ... d data brocbure and label, IIUba1tted ill connecUoa wi.th 
ng.iatrat1oa wader i'I~, are aeceptab1e prov1<1ed that YOUI 

1. Kalte1:he 1abeliDg c:~a U.ted Delow _rare you n1_ the prodlact 
~oc ~pMnt. 

e. 'l'be Data Broch\U'1l .sat contain the c_.r.ct/g~_t G'& 
a.g1.tra~ .,pDer &8301-4. 

2. SuI:a1t tift (5) ecp1 •• or your final pdDt ... labeliaq her"e Y_ 
nZ- the prOduct rOl' .hipeeat. 

3. If the_ cl>l1d1t1o ... .n ItOt aa-pl1ed with, the r8CJist.ratlon will be 
aub,.at to C&laOallat1oa 1n accorda_ with FI'M aec. 6(e). Your 
rel.a_ for sh.t~t of the product bearinq the Ip r1 ... labeu.o, 
coa.tU:utea aa_pt-_ or t:houe aoodiUoaa • 

S1ac.~el ynur., 
"~ 

~// 
John H. Lee 
Product Manager (31) 
D1ainfectanta Branch 
Reqiatratian Di.Y1a1oa (~S-767C) 

TS-767C:LeeIDCR-55774:WANG-1144C:hk:Raven:479-201l:11/15/82 
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TRIS ~\::~~'=® 8R!\~D CF 5S% AQUEOUS TR!S(HYDROXYMETHYL)NlTRWntiRA~£' :'. 
BACTERIOSTAT FOR FORMULATING END-USE PRODUC1S 

• 
FOR INDUSTRIAL USE .' -, 

. .. 
. . 

ACTIVE INGREDIENT: ••• • ••• 
2·Hydroxymelhyl·2.nitro·1.3.propanediol .. , ;., .......................................... 50% 

INERT INGREDIENTS: ..... ACCEhED ......... : ................................... , ..... :...50~~ 
with CO~!M~;:''TS 1 00% 

PRECAUTIONARY STATEMENTS .. EIip't'J;;;~/ 
HAZARDS TO HUMANS N6v 2'9 19827 

CAUTION! 
Und.r th. F~..,I In.~ .. ~. 
f'ungki.w. ,-nd IWentidd< Art 
.... amcnd&i. tor thf' r~slid~ 

AVOIO CONTACT WITH EYES. regi.tcred ur.Ior EP,\ U..g. :-'0 • 
HARMFUL IF SWALLOWED. WASH T!!OROIIGHIY WIIH SOAP 

AND WAlER AfTER HANDLING AND BEFORE EATING 
OR SMOKING. 

HARMFUL IF II/HALED. AVOID BREATHING SPRAY MIST. 
REMOVE CONTAMINATED CLOTHING arID WASH BEFORE 

REUSL 

STATEMENT OF PRACTICAL TREATMENT 
If SWAllOWED: CJII a phySICI'!!. Of POison Control Center. Dunk 1 or 2 ,lasses of 

woalfl illId Induce YOmll1l'1g by toudllng Ntk of throal With fl!'llef. Do not IndUCt 

l;om11ln, 01 II v, lnyth,n£ by rnouth t(l 1'1 unconSCI01J5 person. 

if !\ (YES. flush wit!'! pltnty of walfr C~I! ~ p"aysl(lan. 

I~ OS SI(IH: WIsh thorovehty With soap and walfr 

IF I'iHAtfO. RflftOVf Victim to fruit air. If not breathlnl. IIVf artificla! respIration 
aJ'ld itl me.:hc.ii iIlttnllon. 

ENVIRONMENTAL HAZARDS 

00 not contaminale water bv cleaning of eQuipment or disposal of 
Wdlte.S, 1)0 nol ~Ischalge into lakes. streams, ponds, or public W1!e.r 

unless In accord~nce w"l1 the NPDfS pe""'t. For guidance. contact 
your Regional Office of the EPA. 

ANGUS C"',rnlul COfIIpany assumes nn rfspon~I!JI"ly w".si.:,.h'S product 1$ not used 
II'! .lc('~'~a~(f IIII'!'" 11'1(, mstru~ho"s i1f'd mrOI"'.tIIQ:1_11fd un !ilS label. 

'. ., 
,. - .. 

STORAGE AND DISPOSAL 
SIORAGE: Freel"" GO'f. 

Stofe In a warm place. 
TRIS Nino dt,o",~oStS In thf pre~,.u of alk.aliM ""ttfiils. Plottct 

from vapors 01 arn'!lI1nta .in<! amlnts dUrlnl "'andh,. and slOg,t to prevent 
d'tttllOratlon .ind reluse 01 lormaldfhyde. 

I DISPOSAl: 00 not contant'flate WJlff. food. 01 fttd by storac. (W disposal. Optn 
dUl"'lprne 'S prohibIted. Pesticide Of flnllte ttt,1 cannot be used or chemicil/y 
rl!'processed 5i'1ould be disposed of In ... landfill approved 10r Ptshcldu. Triple 
rlnSf (or equivalent) 'If cont.JIlntrs. TI'Itn olfer for Ifcye!!n, or recondllionlr,2. or 
puncture ;tnd dispose of In a sanl~ry landhll Of by othtt IIpprowed stat. Iftd loul 
pfocedures.. 

INSTRUCTIONS FOR FORMULATION 
It IS II vil)latlon of ftd.lfl law to use thIS product in a INnntr irtCoMlStenl With its 

j I~behne· 

ThiS pestiCide ",.:y be used only for fOfmulitlon of an Industrial hicteriostil. 

Formutalors us,", thIS pr'Xluct Ife ',"sponslble for obtalntnr EPA rellslritton for 
th~1I formlJlaled products. Refer to NP Technlul Data Slteel fOf fOlmulatln& and 
ol!ltr ,"'ormation. 

Set AddlhoNl Prtuuhonary Statements on Side PoI",1 1M In Ttchnlul Bulltl ... , 

[ P.~. RoC. No. 

, 

J 

48301-4M 

, 

A-68 

Prinltd in U.S.A. 

ANGUS Chemical Company 
221' Sanders Road 
Northbrook, I L 60062 
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Proposed 
Data Sheet;' 

ACCEPTEl> 
Mlh CO,\I~lJ:;:-,"l'S 

In EPA I.e"", Daud: 

TRIS NITRO® BRAND OF 50% AQUEOUS NOV 2 
Tris(hydroxymethyl)nitromethane* 91982 

Untf,-"I' rh' Ff"rir-r.n.1 rnc t"1 r 1'(' ,('/.,. 

EPA Reg. No. 271-26 ;:":1"" i'\ :,"</ U",knt",de ,I"; 
... IUJ\I) •• t-d. (fir Ih!' pt3ti1"'!E.> 

'CI<"t"""II }lnp.,r ;p(\ /k, " 
"l (J 0/ ~{'''., 

TRIS NITRO is an antimicrobial agent particularly 

suited for the control of bacteria and slimes ,in industrial 

applications. It is available as a 50% aqueous solution of 

tris(hydroxymethyl)nitromethane. 

Purified TRIS NITRO is a white crystalline solid 

which is quite stable when dry. At its meIth".' point 

crystalline TRIS NITRO decomposes slowly, but there is no 

tendency for this decomposition to become self-sustaining 

because the reaction is endothermic. 

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. This release can be easily 

controlled by pH adjustment and/or temperature so that 

the working life of TRIS NITRO can be varied from a few 

minutes to several months according to conditions of use 

(See Figure l). 

* Indexed by Chemi~aZ Abst~a~ts as 2-hydroxymethyl-
2-nitro-l,3-propanediol, CAS Registry No. 126-11-4. 

TRIS NITRO is a trademark of International ~linera1s & 
Chemical Corporation. 
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Physical Pro~erties of Pure 
Tris(hydroxymethyl)nitromethane 

Molecular weight (calculated) 

Melting point (melts with decomposition) 

pH of O.lM aqueous solution at 20·C 

Critical humidit~ point at 40·C 

Solubility in water at 20·C 

151.124 

17S-176°C 

5.0 

66% R.H. 

220 g'/lOO !TIl 

Very soluble in alcohols: insoluble in hydrocarbons 

such as heptane, diisobutylene, kerosene, styrene, 

mineral oil, benzene, toluene. 

Typical Physical Properties of the 50% Aqueous Solution 

Crystallization point (approx.) 

Specific gravity at 25/25°C 1.222 

Specifications of the 50% Aqueouf. Solution 

TRIS NITRO, % by wt 50 (min.) 

Free formaldehyde, % by wt 1 (max.) 

pH, as is 2.0-4.5 

Color, Gardner 5.0 (max.) 
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ANTIHICROBIAL ACTIVITY 

Although some antimicrobial activity is provided by 

TRIS NITRO at a pH as low as 6, it is most effective at pH 7.5 

or higher where there is a gradual release of formaldehyde to 

provide continuous activity for a prolonged period. Under 

ordinary use conditions the odor of formaldehyde should not 

be detectable. 

The antimicrobial effectiveness of TRIS NITRO against 

many ~·ganisms 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 interpreten as having relevance to the use pattern 

recommended, effective dosages, activity against specific micro-

organisms, or any other implications of effectiveness of form-

ulated products . 
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ANTIMICROBIAL SPECTRUM OF TRIS NITRO 

Organism 

Baai~~us subti~is 

Staphy~oaoaaus aureus 

Streptoaoaaus faeaa~is 

Saraina ~utea 

Esaheriahia aoZi 

Aerobaater aerogenes 

Pseudomonas aeruginosa 

Sa~mone~~a typhii 

Desu~fovibrio aestaurii 

C~adosporium herbarum 

Cephalosporium species 

Triahcphyton mentagrophytes 

AspergiZZus niger 

Aureobasidium pullulans 

Fusarium moniZiforme 

Saaaharomyaes aere~isiae 

Candida a~biaans 

[ 

Minimum Inhibitory Concentration 
at pH 7.4 

of 50% Aqueous TRIS NITRO as 
supplied 

250-500 ppm 

65-125 

250-500 

125-250 

500-1000 

65-125 

500-1000 

65-125 

<33 

>2000 

1000-2000 

250-500 

>2000 

>2000 

>2000 

500-1000 

>2000 

~ . . 
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Many industrial operations involve the recirculation 

of fluids (water, oil, or emulsions) which are subject to 

contamination by microbes. These fluids provide an 

environment fpvorable to the growth and multiplication of 

microorganisms. Such growth, if unchecked, can lead to: 

1) Foul odor. 

2) Emulsion breakdown. 

3) Acidification of the fluid, which in 
turn can cause corrosion problems. 

4) Clogged pumps, valves. and filters. 
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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 greatly, use 

recommendations will depend on the nature of the specific system. 

Metalworking Fluids 

TRIS NITRO is an effective antimicrobial agent for 

the prot~ction 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 

coola~~s, and semisynthetic fluids, 
miner.al oils, fatty oils, sulfurized 
sulfurized-chlorinated fatty-mineral 
glycols. or glycol-polyol esters. 

such as those containing 
fatty-mineral oil blends, 
oil blends, ernulsif~able oils. 

Studies have demonstrated that 0.1% TRIS 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 was 

more effective than over 200 compounds tested • 

In another study 500 ppm of 50% aqueous TRIS NITRO 

was utilized to protect six different cutting fluids. . . ' 

Portions of these protected fluids were inoculated once .' .. 
a week with an inoculum containing bacteria and molds. 

The organisms in the inoculum. obtained from spoiled 

industrial cutting fluids, included pseudomonads, , . 
Pa7'acC'Zcbac'!:7'um. P7'cteus. and Klebsiella species, together', 

with molds such as Fusarium. CephaZos?crium. Candida. and 

Nonili.a. The results were as follows: I 
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Days of Inhibition 

Unprotected 
Control 

TRIS NITRO, 
500 ppm 

Petrolewn coolant U 0 49 

Petrolewn coolant #2 0 63 

Synthetic coolant n a 42* 

Synthetic coolant ~2 0 35 

Semisynthetic coolant ill 0 49 

Semisynthetic coolant j2 0 70 

* Failure due to molds 

Oilfield Flooding 

Unchecked growth of sulfate-reducing bacteria 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 inhibit these bacteria • 

Deodorizing Applications 

TRIS NITRO is recommended as a component of 

deodorizing formulations such as those used in chemical toilets. 

Its controllable formaldehyde-releasing action eliminates odor 

problems associated with raw formaldehyde, and allows the 
" 0 ". . 
• .. . . .. 

formulator more latitude in choice of reodorants. TRIS NITRO 

is highly compatible with other deodorizers and sequestra~ti 

commonly used in these applications. 
I 
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Preservative for Packaged Emulsions, 
Solutions, or Suspensions 

8 

TRIS NITRO is an excellent alternative to fr)rmalin 

as a preservative for protecticn of emulsions, solutions, or 

suspensions from deterioration. The amount of TRIS NITRO required 

for protection ~Iill vary with the type of product and the level of 

microbial contamination. For example, 500 ppm of active TRIS NITRO 

provided complete protection to a mineral oil emulsion throughout 

a 6-week study involving 11eekly innoculations with a mixed 

bacterial inoculum containing 107 organisms per milliliter. 

DRILLING MUDS 

Drilling muds contain surfactants, carboxymethyl­

cellulose, and other ingredients susceptible to attack by 

microorganisms, and therefore they must be protected. 

TRIS NITRO is effective for the control of those microor.uganisms 

co~~nly 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 . 
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Manufacturing Use in Formulated 
Antimicrobial Products 

TRIS NITRO is an excellent active ingredient for 

the formulation of spray fumigants and other antimicrobial 

9 

products. The TRIS NITRO in such products slowly decomposes 

to release formaldehyde. Properly formulated products should 

b~ buffered to insure that this release of formaldehyde does 

not occur until dilution by the end-user of the product. 

, 
/ 

Manufacturers of such products are responsible for obtaining 

registration of their formulated produc.ts with EPA under provisions of 

the Federal Insecticide, Fungicide, and Rodenticide Act. 

TRIS NITRO is effective as an antimicrobial agent 

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. only 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 maintenance of protection as the fluid 

ages. 
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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 and alloYI TRIS NITRO .to function as a formaldehyde donor. 

Su·ch systems must be carefully balanced to insure compatability 

and package stability of the various components. 
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TOXICITY 

Acute Oral Animal studies 

A seven-day study on TRIS NITRO crystals given by 

gavage was conducted in mice with the following results: 

1000 mg/kg 

1900 ± 350 mg/kg 

3000 mg/kg 

11 

In a similar 14-day study of 50% aqueous TRIS NITRO 

in rats, the LDSO was determined to be 1875 mg/kq. 

Intraperitoneal Study in Mice 

In a seven-day study in mice TRIS NITRO crystals 

gave the following results by the intraperitoneal route: 

I.} 

1000 mg/kg 

1850 ± 340 mg/kg 

3000 mg/kg 
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Skin Irritation Studies 

In another 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 i10urs exposure. 

A series of 48-hour patch tests was conducted by an 

independent dermatologist on 25 human volunteers using 

TRIS NITRO at concentrations of 0.3% and 0.6% in some typical 

12 

cutting-oil emulsions. Another group was exposed to the cutting 

oil alone without TRIS NITRO. The tests were severe in that 

they were conducted with concentrations of TRIS NITRO considerably 

higher than any that have been found necessary to protect the 

emulsions from bacterial contamination. Both the closed and 

open methods of application were employed. The closed method 

insures maximal contact of the preparation with the skin and 

minimal loss by evaporation or wiping on the subject's clothing. 

There was absolutely no skin irritation in either the open or 

closed tests on any of the 25 subjects. 
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In order to check on the sensitizing potential of 

aged cutting-oil emulsions containing TRIS NITRO, a series of 

human patch tests was conducted by another independent 

organization. The subjects wer~ hou~ewives, 30-65 years of 

age. The tests consisted of tllree successive patch exposures 

of 24 hours duration with 24 hours or more bet\~een exposures. 

The three compositions employed consisted of (a) a typical 

cutting-oil emulsion without TRIS NI'l'RO, (b) the same emulsion 

to which 0.5~ TRIS NITRO had been.added just before use in the 

test, (a) the same emulsion to which 0.5% TRIS NITRO had been 

added some time previously so that aging effects would have 

had ample ,opportuni ty to develop. The results of this test 

showed that addition of 0.5% TRIS NITRO (five to ten times as 

much as normally used) caused no increase in irritating effect 

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 the usual conditions of use. 

These findings are ample evidence that TRIS NITRO is 

not a primary irritant and that the sensitizing potential is 

minimal. A small but significant proportion of workers exposed 
, 

to cutting oils in the metalworking industry experience uern;atiU fi 
" . 

from diverse causes. Some cutting oils containing TRIS NIT'RO may 

be involved in a fraction of these cases due to some chemical 

reaction which is not understood, but which may occur over";i' 

long period of time. 
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