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TRIS NITRE® sann o 50% AQUEoUS TRIS(HYDROKYMETHYLNTROMETHANE
| BACTERIOSTAT FOR FORMULATING END-USE ‘FRODDCTS
FOR INDUSTRIAL US{_

ACTIVE INGREDIENT:
2-Hydroxymathyl-2-nitro-1,3- propanedicl
INERT INGREDIENTS: .

PRECAUTIONARY SIATEMENTS
HAZARDS TO HJUMANS
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CAUFION! "' .‘ i,"‘ ;:i"-:° fuslCitie
AYDID CONTACT WITH EYES, “““;;'L-WM

hARMFUL iF SWALLOWED. WASH THOROUGHLY WITH SOAP
AND WATEIR AFTER KANDLING AND BEFORE EATING
OR SKOKING.

HARMFUL iF INHALED. AYOID BREATHING SPRAY MiST.

REMOVE CONTAMINATED CLOTHING AND WASH BEFORE
REUSE.
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STATEMENT OF PRACTICAL TREATMENT

IF SWALLOWED: Cadi a physicion or Poison Control Centee. Drink | or 7 gatses of
water and indice vomiting by touching back of tiost with fingsy. Do mot induce
vossiting of pive anyihing by mowth to an wacoRtciows person.

IF IN ETES: Flush with ploaty «f weter. Call a plysicisn.

IF ON SKIN- Wash thoroughly with soap snd water.

IF INHALED: Reswrve victum to fresh air. 1 notl breathing. grve artificial respiention
and pot medical attentiox.

ENVIRONMENTAL HAZARDS

Do not coiaminate water by cleaning of squipment or disposal ¢f
wastes. De not discharge inito lakes, streams, ponds, or public water
unl(. in accordance with thx “PDES permit. For guidance. contact
your-xegional Office of the EPA.

ANGUS Chamical Company 2ssunses no responsibility wiea this product is nol used
i sccordence with the instiuctions and imformation comtained on Hus label.
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| STORAGE AND DISFOSAL
, STURAGE: Fraeres at 60°F.

Store & warm pleca.

TRIS NITRO decoiapoiet in the presence of alkaline meterisls. Protect
from vapors ~ ammonia snd tmises dering hasdiing and storage to prevent
deterioraiion and release of formaldekude.

DISPOSAL: Do mot contaminate weter, food. or 1esd by storage or dispoial. Open
dumping is prohibited. Pesticide or rinsite thmt cannel be wsed or chemically
reprocessed shouid ke disposed of in o lend{il approved tor prsticides. Triph
rnse {7 squaveiont) all comtainers. Theu offer for mcyciing of reconditioning. o
puncture and dispois of in & sanitary Landfill or by other spproved stale snd bocal
procedures.

INSTRUCTIONS FOR FORMULATION

it is 5 vislation of Foders! low to usr thiy product in 3 mesner inconsittent with its
Isbeling.

This pasticde may be utod only for formulation of ox industirial bacteriostat,
Formulstors vsing this preduct are respensible for sbtsining EPA registration for
theit formuinted products. Befer to NP Tocheizal Deta Shert for formuleting and
other inforeation,

See Additions Precauiionzry Striemests on Side Panel and in Technical Bulletin.
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ANGUS Chemical Company
2211 Sanders Road
Northbrook, IL 60062 U.S.A.




TRIS NITRQO is an anti-

microbial agent particularly

suited for the control of
.acteria and slimes in

industrial applications.

It is available as a 50%

aqueols solution of tris-

{nydroxymethyil) nitromethane.

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

*Indexed by Chemical Abstracts as

2-hydroxymethyl-2-nitro-1,3-propanedioi,

CAZ Registry No 126-11-4
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TRIS NITRO is highly soluble
in water and is quite stable in
neutral or weakly acidic
solution. However, in siightly
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 he
working life of TRIS NITRO
can be varied from a few
minutes to several months
according to conditions

of use {See Figure 1).
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ANGUS Chemical Campany
2211 Sanders Hoad
Northhrook, IL 60062
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Brand of 50% Aqueous TRIS(HYDROXYMETHYL)NITROMETHANE"

Physical Properties of Pure
Tris (hydroxymethy!)nitro-
methane

Molecular weight (¢ Iculated) . . 151.124
Melting pomint {melis «ith
decomposition} . 175176 C

pH of 0.1M agqueous solulion

al20C .. . ..50
Cntical hurmtdily pont at 40 C 66% R H
Solubility 1n water at 20 C 220 g/100 ml

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

Cryslallizatwon point (approx ) 55 F
Specific gravity at 25/25 C 1222

Specifications of the 50%
Aqueous Solution

TRIS NITRO. 9 by wl 50 (mn )
Free lormaldehyde. % by wi i (max)
nH, 3518 20-45
Color. Gardner 50 {max)

Shipping Containers

TRIS NITRO 50% aqueous
solution 1s packeged in
nolyelhylene contaitars witn
net weights oof 19 1%, 45 |b, ahd
500 [b '

Phaone 172 A998 HTX)
Teloox 200 009 ANGUS NHBIRIK



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,
eftective dosages, activity against
specific microorganisms, or any
other implications of effectiveness
of formulated products.

Antimicrobial Spectrum of
TRIS NITRO 50% Aqueous
{as supplied)

Minimum

Inhibitory
Concentration

Organism atpH 7.4
Bacillus subtits .............. 250-500 ppm
Staphylococcus aureus. ........... 65-1256
Streptococcus faecalis ... ... ... 250-501
Sarcinalutea . ..... ... ........ 125-2!1 )
Escherichiacoli.. ... ... ..... ... 500-1000
Aerobacter aerogenas ... . ..., 65-125
Psagudomonas aeruginosa . ...... 500-1000
Salmonella typhii ................... 65-125
Desullovibrio aeslauri. ... ... . <33
Cladpsnpgrivm herbarum ... . ... .. >2000
Ce(-phalo.s.poriumi species 1000-2000

Tr!c‘hophpon mentagraphytes. . ... 250-500
Aspergilius niger

Auredbasidium pullulans. . ........ .. >2000
Fydariyh momikifartp, ... . >2000

Saccratdmyces cpiqvisiae ... ... 500-1000
Candita albicars .

Many industrial' operations invoive
tha recirculation'of, fluids (water,
oil, of emulsiohs) which are
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problems.
4) Clogged numps, 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
greatly, use recommendations will
depend on the nature of the
specific system.

Metalworking Fluids

TRIS NITRO is an effective
antimicrobiat agent for the
protection of metalworking fluids,
i.e., cutting fluids and ccolants 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 ¢il blends,
sulfurized-chtorinated fatty-
mineral oil blends, emulsifiable
oils, glycols, or glycol-polyol
asters,

Studies have demonstrated that
0.1% TRI!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 ‘~vas more effective
than over 200 compounds tested.

In another study 500 py..1 of 50%
agqueous TRIS NITRO was utilized
to protect six different cutting
fluids. Portions of these protected
fluids were inoculated once a
week with an inoculum containing

Unpeoletied

TRIS NITRO,
Conlrot 500 ppm

Petroleum coolant #1 o] 49
Patroleum coolant #2 0 63
Synthetic coolant #1 0 42+
Synthetic coolant #2 0] 35
Semisynthetic

coolant #1 0 49
Semisynthetic

coolant #2 0 70

*Failure due to molds

Qilfield Flooding

Unchecked growth of sulfate-
reducing bactaria 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 fcrmaldehyde,
and allows the formulator more
latitude in choice of recdorants.
TRIS NITRO is highly compatible
with other deodorizers and
sequestrants commonly used in
these applications.

Preservative for Packaged
Emulsions, Solutions, or
Suspenrions

TRIS NITRO is an excellent
alternative for formalin as a
preservative for protection of
emulsions, solutions, or
suspensions from deterioration,
The amount of TRIS NITRQ
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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
emuision throughout a 6-week
study 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

TR!S NITRO in such products
slowly decomposes to release
formaidehyde. Fropenry formulated
praducts should be buffered to
insure that this reiease 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 products with EPA
under nrovisions of the Federal
Insecticide, Fungicide, and
Rodenticide Act.

TRIS NITRO is effective a5 an
antimicrobial ageat 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

R

of an initial antimicrobial package
and/or as an additive for the
maintenance 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 and allow

TRIS NITRO to function as a
formaldehyde donor. Such
systems must be carefully
balanced to insure compalibility
and package stability of the
various components.

Environmental Considerations

When properly used and disposed
of, TRIS NITRO wiil 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
handied. 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 micrebial contamination
under alkaline conditions by
decomposing to release
formaldehyde. TRIE 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
increase in 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 Fas 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 L.Cy, in mallard
ducks was found to be in excess
of 80,000 ppm of TRIS NITRO
(expressed as the 50% solution).
The LC, was in excess of
40,600 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 LCs, in bobwhite
quail was found to be in excess

of 5000 ppm of TRIS NITRQ
(expressed as the 50% solution).
No symptoms suggestive of toxicity
were seen in 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 on TRIS NITRO
crystals given by gavage was
conducted in mice with the
foilowing results:

LC, 1000 mg/kg
LD 1900 + 350 mg/kg
LDioo 3000 mg/kg

In a similar 14-day study of 50%
aqueous TRIS NITRO ip rats, the
LD., was determined to be

1875 mg/kg.

Intraperitonea! Study in Mice

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

LDq 1000 mg/kg
LDso 1850 * 340 mg/kg
LDy 3000 mg/kg

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 hours
exposure.

A series of 48-hour patch tests
was conducted by an independent
dermatologist on 25 human
volunteers using TRIS NITRO at
concentrat.ons of 0.3% and (.6%
in some typical cutting-oil
emulsions. Another group was
exposed to the cutting cil alone
without TRIS NITRO. The tests
were severe in that they were
conducted with concentrations
of TRIS NITRO considerably
hlgher?han arny that have

been found nccessery to prote :t
thc-emsmns from bacterial
conamination. Both the closed
and open methods of application
wenro employed The closed
methed insure m;mmal coniact
c-fghe:preparahqn with the skin
and minimal logs hy evaporation
orwixng on thg subject’s clothing.

e

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

In order 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%
1RIS NITRO had been added just
before use in the test, (¢) 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
effect whether it was added just
before use or some time
previously. The dermatologist
concluded that normal users of
the emulsions wauld not be
expected to experience any
primary irritation under the usual
conditions of use,

These findings are ample evidence
that TRIS NITRQ 1s not a primary
irritant and that the sensitizing
po.ential 1s 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 Irritation Study

In 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
mild redness of the conjunctivae
and only one animal had a score
of two at 24 hours. The eyes of
all rabbits were norma! for the
remainder of the obs=: -ation
period.

Precautionary Labeling

Caution!
= Avoid contact with eyes.

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

s Harmful if inhaled.
Avoid breathing spray mist.

= Remove contaminated clc ing
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. If not breathing, give artificial
respiration and get medical
attention.



Handling and Storage

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

TRIS NITRO solution svhich 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 impractical,
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 temperature of the
polyethytene drum liner is not
allcowed to exceed 75°C (167°F).

TRIS NITRO decomposes in the
presence of alkaiine materials,
50 it should be protected from
vapors of ammonia and amines
during handling and storage

to prevent deterioration.
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“TRiS NITRO s a Reglstered

Trademark of ANGUS
Chemical Company.

ANGUS Chemical Company Is the
commercial manufacturer

and worldwide marketer of
nitroparaffins and their derivatives.
The specialty chemical company
i3 a jointly owned subsidiary of
Alberta Naturat 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

ANGUS Chemical Compeny
2211 Sanders Road
Northbrook, IL 60062

(312) 498-6700

Telex: 206-059 ANGUS NBRK
Place Your Order Toll Free
BDO-323-82:0

Ilinois Call Collect
(312)-498-6700

SALES OFFICES

Atlants Arss

5000 Snapfinger Woods Drive
Building C

Decatur, GA 30035

(404) 987-4557

Loz Angeles Arer

Union Bank Piaza

18233 Ventura Boulevard
Suite P8

Sherman Oaks, CA 91403
(818) 886-8388

EUROPEAN HEADQUARTERS

ANGUS Chemis GmbH
Kattanbug 2

5000 Cologne 1, West Germany
Phone: 221-131086

Telex: BB8-12-14 AHGK D

Informetion Offices

ANGUS Chemie GmbH—France

{.e Bonaparte-Centre D'Affa es
F-33153 Paris Nord (Le Rlanc Mesnil)
Paris, France

Phone: 865 44-55

Telex: 213-396

ANGUS Chamie GmbH-Uniled Kingdom
/o Min.erais Lio.

Shepcote Lane-Tinslay

Sheffield 59 1US, England

Phone: 742-448-907

Teinx: 543-88 MINER G
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Figure 1

Stability of TRIS NITRO in
Phosphate Buffer Solutions

Concentration = 1% Concentration of Butfer = 5%
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