TRIS NITRO" 8rano or 50% AQuEus TRIS(HYDROXYMETHYLINITROMETHANE
INDUSTRIAL BACTERIOSTAT

ACTIVE INGREDIENT.

2-Hydroxymethyi-2-nitro-1,3-propanediol .
INERT INGREDIENTS: ﬁ ................ *

----------------------------------

PRECAUT!GNARY STATEHEN
HAZARDS TO HUMANS

KEEP OUT OF RE’/"H OF CHILDHEN

CAUTION!

ADID CONTACT WATH EYES
HARMFUL F SWALLOWED. WASH THOROUGHLY WITH SOAP

HARMFUL F INHALED. AVOIC BREATHENG SPRAY MIST.
REMOVE CONTAMBUIED CLOTHING AND WASH BEFORE
PUSE.

STATEMENT OF PRACTICAL TREATMENT

IF SWALLOWED- Ca¥ a phymician of Poeson Control Center. Drink i or 2
plasses of water and induce vomiting by touching back of throal with
fingsr. Do not inducs vomiting o Qive amything by mouth o an
UNCONSCICUS Parson.

¥ IN EYES. Flush with p.enty of water Call a physician.

If ON SKIN. Wash thorougity wrih soap and watex

IF INHALED" Remove wictim 1o fresh aic H not breathing, or  artificial

( “spiration and get medical altertion.

ANOUS Chomical Company assines 1o resporability when thig product s nat vsed
In acoordancs with the instructions &nd IDlonmation contalnod on this bel.

stgeams, ponds or publlc waters unless in accordance
with a NPDES permit. For guidance, contact your
Regional Office of the Environmental Proteetion Agency.
Do not contaminate waters by cleaning of equipment
or disposal of wastes.

STORAGE AND DISPOSAL

STORASE: Freezes at 60°F.
Store in 2 warm place.
TRIS NTRO decomposes in the presence of akaine matenials.
Protect from vapors of amynonia and amines during handiing and Storage
to prevent dxteriocabion and rreass of formaidednyde.

DISPOSAL: Do not contamenate wate, jood, or led by storage of disposal.
Wastes resulting trom the use of tws product may be disposad of on site
of at an approved ‘aaste disposal facity. Triple rinse (or squivalernt). Then
mummumwmummmdmm
landfll, ummmumwwmwmm
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DIRECTIONS FOR USE

Federal law prohibits use of this product i1 @ manner incorsistent with its labeling.
USE IN METALWORKING FLUiDS

in Diluted Fludds: A concemtration of 1000 to 2000 ppm of active TRIS NiT.0 In the fluld is sufficent to comrol Qross bacteriai growth. Add 1-2 quarys of 50%
aquaous TRIS NITRO per sach 100 gallons of fiuid.

Maintenance Dosage: Add 250 to 500 ppm of achve TRIS NITRO weakly as required to maintain control of the system. The addition of 0.25 quart of 50% aqueous
TRIS NITRO to sach 100 galions of fluid will provide a 250 ppm concemtration.

in Concentrates: TRIS NITRO may be incorporated by the manufacturer in metatworking fuid concentrata. The higher levels required In such concentrates will ba stably
as long as the pH is maimained ir: the rangs of 6 to 8. Above such pH leveis rapid detecioration of TRIS NITRQ may resull in the reiease of noticeabla hevels
of formaldstryde. Long-term stability tests should bs carried out by the manufacturer on his specific formulation to ensure that the concentrate does not contain
ngrediants incompatible with TRIS NITRQ stability. The amount to be incorporated will depend cn the diluticn factor mcommanded to be used when the concen-
trate is diluted for use. For efficient bacleriostatic activity, a concentrstion of 1000 1o 2000 ppm of active TRIS NITRO in the diluted fluid & suqoem.____._.“

USE IN INDUSTRIAL RECIRCULATING WATER SYSTEMS _ ACCEFTED
For control of bacteria in industrial cooling fowers anc avaporat v< condensers, ireat the system with 500-1000 ppm of active

TRIS NITRO.

Inmal dose: Whan the system is noticeably fouled, add 05-1 gaflon of 50% aqueous TRIS NITRO par 1000 gallons of water in tha system. Reoa'j'lt'r‘m an% é@@\vd
Badly fouled systems must be ¢leaned before inrial treatment. Ur lar the Feders] Ines-n:

Subsequent dose: Add 0.25-1 quart of 50% aquaous TRIS NITRO per 1000 gelons of water in the systam as nesded to .ﬂﬁiﬁ"? ]n »j r;,,:;,',‘, _.‘kld'

USE IN OILFIELD WATER SYSTEMS NN 78 2l
For controlling aerobic slime-forming bacteria (Pewdomonas sp.) and anae:obic sulfate-reducirg ba

in ollfield water systems, such as subsurface injecticn water, acd 500-1000 ppm active TRIS NiTRO depending on the severity of

the contamination. Acditions should be made with a metering pump at the free-water knockouts before or after injection pumps

and injection well headers.

Comtinuous-led method: i the system is noticeably fouied, add 50G-1000 ppm active TRIS NITRO (80-160 yaons of 50% rquecus TRIS NITRC per 2000 bamels of water)

tomtnuousty until the desired degree of cortrol is achieved. Subsequently, traat with 500 ppm activa TRIS NITRO (80 gallons of 50% aqueous TRIS NITRO per 2000
barrels of water) conuinuously as neeced o mantaia control.

Imtermittent o shug nhethod: H the system i noticeably fouted, of to mairtain control of the sys em, add 500-1000 p,:r active TRIS NITRO (30-180 gakons of 50% agueous
TRIS NITRO per 2000 barrels of water} imarmutently for 2-8 hours per day on from 1-{ days per week, duganding on the savsrity of ramamination,

USE AS A PRESERVATIVE FOR PACKAGEL £MULSIONS, SOLLTIONS, OR SUSPENSIONS SUCH AS
DETERGENTS AND POLISHES CONTAINING WATER.

For control of bacterial contamination add 500-i000 ppm of active TR'S * ITRO (1-2 ganicns of 50% aqueous TRIS NlTRO] pec.,

1000 qallons of formulation. ot N .
USE IN DRILLING MUBS vt
For control of sulfate-reducing bacteria in water-based arilling muds, add 05 quart-1 gaton of 0% aqueous TRIS N!TRO lo
1000 garans of drilling A, e ,
USE IN PULP AND PAPERMILL PROCLSS WATER SYSTEMS . i

LIEILN ‘

Do not use this product In any process which inakes pager or paverbourd that wiii cinie in contact witk food or Sedd.* !
For curtrol of bacterial growth in pulp, paper, and paperboard mills, add 50% agusous TRIS NITRQ at the rate 0£,Q 25-1.0 galion pér |
ton of pulp or paper (dry basis). Addition may be continuous or intermittent, depending upon the ‘ype of system 3ad the sévlity .
of contamination. It should be made with a metering pump at a location that will insv+e uniform distribution,of, TRIS NITRO tf
e mass of fiber and water, such as at the beaters, jordan inlet or discharge, broke chests, furnish chests, save-alls ahd whité-water tanks.
Heaviy fouled systerns should be bofled out; then treat with 1 gallon 50% agueous TRIS NITRO per ton of papar (dry basis) as necessary for control.

o itratsly fouled systams should be treated continuously with 0.25-1.0 gation 5056 aqueous TRIS NITRO rer 1on of papar (dry basis) on a continuous of klermitient
basis as needed ‘or comrol.

Slightly fouled systems should bs (reated continuousty with 0 25 gaflon 5(% agusous TRIS NITRO per ton of papar (dry basis) umtil contro! Is achisved.
ANGUS CHEMICAL COMPANY A-67A-2

[BEST AVMILABLE. 03or )



Brand of 50% Aqueous TRIS(HYDROXYMETHYL)NiTROMETHANE*

TRIS NITRQ is an anti-
microbial agent particularly
suited for the concrol of
bacteria and slimes in
industriai applications.

It is available a= 0%
aqueous sol f tris-
(hydroxymett .omethane.

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
decomposition to become
self-sustaining because the
reaction is endothermic.

‘Indexed by Chamical Ahstrarits as
2-bydroxymethyl-2-nitro-1,3-propanediol,
CAS Registry No. 126-11-4.

ANGUS

TRIS NITRO is highly soluble
in water and is quite stabiz2 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 1).
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Physical Properties of Pure
Tris (hydroxymethyl)nitro-
methane

Molecular wewght (calculated) 151.124
Melting oo o elin arh

dec hom . 175-176 C
pH ot L ¥ agueous solution

at20C . . 5.0
Crntical humidity point at 40 C. 66% R H
Solubility in water at 20 C 220 g/100 ml

Very scluble in alcohols; in3oluble
in hydrocarbons such as heptane,
dusobulylene, kerosene, styrene,
mineral oil. benzene. toluene.

Typical Physical Propenrties of
the 50% Aqueous Solution

55 F
1222

Crystalhzathion point {approx )
Specihe grawity at 25/25 C

Specifications of the 50%
Aqueous Solution

TRIS sETRO, 2% Dy wi 50 tmm t
[ ree formaidebyde, % by wi 1 {(max)
pH oawis 2015
Colar Gardner 50(m:-)

Shipping Containers

TRIS NITRO 50% aqueous
solution s packagedn

polye: slene contamtars wiht
nefwes o wof 10t 45 th, andd
500 1h '

LE C0PY |

Phone 312 AYR G704
Teler 2006 0309 ANGLS NHRR




agiouidine.

The antimicrobial effectiveness
of TRIS NITRO against many
organisms is indicated hy 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 informaticn 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 supplied)

Minimum

Inhibitory
Concentration

Qr@anism atpH 7.4
Bacilus sublihs . . ... 250-500 ppm
Staphylococcus aureus. .. . ... 65-125
Streplococcus faecals 250-500
Sarcina lutea 125-750
Eschernichia col S00-1000
Aerobacler aerocgenes . 65-125
Pseudomonas aeruginonsa 500-10100
Salmonglila typhn 55-125
Desulfov-bra qestaurn <33
Cladosporism herbarum >2000
Cephalospotium sneaes 1000-2000
Trichophyton ménthgisphyles 250-500
Asperbllis mger ., . 22000
Aurebbasidium puliulgns >2000
Fyse fp!rfmonihfqrmp‘ © o> 2000
Saoctmrmycas coievisian 500 1000
Candida albicans” "\ > 2000

Many industnal operations involve
the recircufatiop-of fluids (water,
o0&, o1 gmuisions) which are

BEST RVALABLE £0

4) Clogged pumps, 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
antimicrobial agent for the
protection of metaiworking fluids,
i.e., cutting fluids and coolants for
grinding and tooling operations.

li has been shown to be effective
in petroleum-based products,
synthetic cooiants, £..d
semisynthetic fluids, such as those
containing mineral cils, fatty oils,
sulfurized fatty-miner¢ ' oil blends,
sulfurized- lorinated atty-
minera' oil lends, emuisitiable
oils, gl :ols, or glycol-polyol
esters,

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 .'0N compounds tested.

In another study 500 ppin of 50%
aqueou TRIS NiTRO was utilized
to protec:t six different cutting
fluids. Portions of these protected
fluids were inoculated once a
week with an inoculum containing

retroleum coolant # 1 [0
Petraleum coolant #2 0 63
Synthetic coolant #1 0 42+
Synthetic coolant #2 0 a5
Semisynthetic

coolant #1 0 49
Semisynthetic

coolant #2 0] 70

*Failure "wie to molds

Qiltield Flooding

Unchecked growth of sulfate-
reducing bacteria in oiifield
flooding applications can lead to
plugging and sericus orrosion
problems. Laboratory ests
indicate that as little ¢ : 50-100
ppm of RIS NITRO in the water
is sufficient to inhibit these
bacteria.

Deodnrizing Applications

TRIS NITRO is recommended as
a component of deodorizing
formulations such as those used
in chemicai toilets. {ts controllable
formaldehyde-releasing action
eliminates odor prohlems
associated with raw formaldehyde,
and allows the formulator more
latitude in choice of reodorants.
TRiS NITRO is highly compatible
with other deodcrizers and
sequestrants commonly used in
these applications.

Preservative for Packaged
Emulisions, Solutions, or
Suspenslons

TRIS NITRO is an excellent
alternative tor formalin as a
preservative for protection of
emulsions, solutions, or
suspensions from deterioration.
The amount of TRIS NITRO




required for protection will vary
with the type of product and the
level of microbial contamination.
For example, 500 ppm of active
TRIS NITRO provided compilete
protection to a mineral ¢il
emulsion throughout a 6-week
study involving weekly inoculations
with a mixed bacterial inoculum
containing 10’ organisms per
miililiter,

Drilling Muds

Drilling muds contain surfactants,
carboxymethyicellulose, and other
ingredients susceptible to attack
by microorganisms, and therefore
they must be protected.

TR:S NITRO is eftective 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. Properly formulated
products should be buffered to
insure that this release of
formaldehyde does not oc:sur until
dilution by the end-user of the
product. Manufacturers of such
products are respansible for
obtaining registration ol their
formulated producls with EPA
under provisions of the Federal
Insecticide, Fungicide, and
Rodenticide Act.

TRIS NITRO is effective as an
antimicrobial ayent because it
slowly decomposes to release
formaldehyde. Incorporation into
a metalworking fluid concentrate
may lead lo premature

decomposition and loss of polency.

It therefore should be added to
the cutting oil, cooling system,
etc., nnly when the tluid is actually
in service. It may be used as pat

ot 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 ceoncentrate
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
th : basic side and allow

TRIS NITRO to function as a
formaldehyde donor. Such
systems must be carefully
balanced to insure compatibility
and package stability of the
variol’. compone

Environmental Considerations

When properly used and disposed
of, TRIS NITRO will have no
measurable eftect on the
environment. As an antimicrobial
agent for industrial applications,
TRIS NITRO should never Le
released directly to the
environment if materials
containing it are properly
handled. For example, cutting

cils are harmful to fish and

wildlife if released directiy to
water courses even if they do

not contain TRIS NITRQ. Such
materials must always be

treated physically, chemically,
and/or biclogically in industrial
treatment systems to render them
harmless before disposal.

TRIS NITRO provides prolection
from microbial contamination
urder alkaline conditions by
decomposing ‘o release
formaldenyde. TRIS NITRO iy any
atkaline fluid wili, in time, break
down (see Figure 1), Even when a
fluid has been *reated a number
of times, TRIS NITRO will nat
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
deqgracde. A study has shown that
taw concentrations of TRIS NITRO
are assimilated by sludge obtained
from a municipal sewage system.

Wten property handied aiid
disposed of, TRIS NITRQO will not
be released directly to the
environment. Neveitheless, studies
have been conducted to assess
the possible effects on wildlife
which might resuft from improper
handling or accidental spilis of the
compound.

The 5-day dietary LCs in mallard
ducks was found to be in excess
of 80,000 ppm of TRIS NITRO
(expressed as the 50% solution).
The LG, 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 found to be in excess

of 5000 ppm of TRIS NITRO
{expressed as the 50% solution).
No symptoms suggestive of toxicity
were seen in birds fed 1250, 2500,
or 5000 ppm TRIS NITRO.

The LCs of TRIS NITRO fru
rainbow trout was calculal.:d at
410 ppm. This implies that
TRIS NITRO Technical is
practically nontoxic to trout.



Toxirity

Acute Oral Animal Studies

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

LD, 1000 mg/kg
LDs 1900 # 350 mg/kg
LDy 3000 mg/kg

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

1875 mg/kg.

Intraperitoneal Study in Mice

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

LG, 1000 mg/kg
LDy 3000 mg/kg

Skin lrritation Studies

In ancther study, TRIS NiTRO 50%
aqueous diluted with distilted
water lo 1000 ppm, 3000 ppm,
and 10,000 ppm artive ngre lient
in water was apphied {0 the skin

of six rabbits. No skin irritation
was ohserved for any of the
exposed amimals after 24 hours
expasure,

A senes 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 cuthing-osi

emul .ons. Another group was
exposed o the cutting ot alone
without TRIS NITRO. The tests
were severe n that they were
conducted with concentrgtions
of TRIS NITRO consideratly
higher Jhan any that have

befert folind nbtbssary to protect
the.emrvilsiond fram bacterial
contatmination Both the ¢losed
and opan metheds »Hf apphration
weéra pmploydd The closed
methed insured maximal contact
ot the preparation'with the skin
and minimal loss by evaporation
orssyr g on the sobject's clothing

There was absolv 2y no skin
irritation in either the open or
closed tests on any of the 25
subjects.

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 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 ernplcyed
consisted of (g) a typical cutting-oil
emulsion without TRIS NITRO, (b)
the same emulsion to which 0.5%
TRIS NITRO had been added just
before use in the test, (c) the
same emulsion to which 0.5%
TRIS NITRO had been added
some time previously so that aging
effects would have had ample
oppottunity to develop The results
of this test showed thal addition

of 0.5% TRIS NITRGO {five to ten
times as much as normally used)
caused no increase in irritating
effect whether it was added just
peluie use ul some ime
previously The dermatologist
concluded that normal users of
the emulsions would not be
expected to experience any
primary trritation under tne usual
conditions of use

These hindings are ample evidence
that TRIS NITRQ is not a primary
wi tant and that the sensitizing
potential is mimimal. A small but
significant proporhion ¢l workers
exposed te cutting oiig in the
metalworking industry expernence
dermatitis from diverse causes
Some cuthing ouls contanung

TRIS NITRO may be invalverd in

a fraction of these cases due to
some chemical reaction which s
not understood, bul which may
oceur ovel A long penod of tnne

Eye lrritation Study

In an eye irritation study
conducted on rabbits using the
technique of Draize, ' 1 m| of 50%
aqueous TRIS NITRO was placed
in one eye of each of six rabbits,
Only two of the rabbits showed
miid redness of the conjunctivae
and only one animal had a score
of two at 24 hours. The eyes of
all rabbits were normal for the
remainder of the observation
period.

Precautionary Labeling

Caution!
% Avoid contact with eyes.

= Harmful if swallowed. Wash
thoroughly with soap and water
after handiing and before
eating or smoking.

= Harmiul if inhaled.
Avoid breathing spray .nist.

= Hemove contaminated clothing
and wash before reuse.

Statement of Practical Treatment

If swallowed: Call a physician or
Poison Contral Center, Drink 1 or
< glasses of water and induce
vomiting by touching back of
throat with finger. Do not induce
vom:tirig or give anything by mauth
tu an unconscious person.

If in eyes: Flush with plenty of
water. Call a physican,

If on skin: Wash thoroughly with
soap and water

If inhaled: Remove victin to fresh
an If not breathing, give artificial
respiration and get medical
Altention

.




Handling and Storage

TRIS NITRO 50% solution will
crystallize if cooted below
approximatety 13°C {55°F). It is
therefore recommended that care
be taken during transit, and
pravision be made for storage
such that TRIS NITRO 50%
solution is maintained at
temperatures slightly higher than
13°C (55°F).

TRIS NITRO solution which has
become frozen may be thawed
and used without any loss of
potency. This is most convenienily
and safely accomplished by
placing the frozen material in a
heated storage atea and agitating
the contents. If this is imp-uctical,
frozen TRIS NITRO sclul.on can
be thawed through the use of a
hot water-bath and frequent
agitation of the drum to mix the
conients. Care should be taken
that the temperature of the
polyethylene dri.m liner is not
allowed to exceed 75°C (167 F).

TRIS NITRO decomposes in the
presence of alkaline matenals,
so it should be protected from
vapors of ammonia and amines
d nng handling and storage

tc prevent deternoration
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TRIS NITRG is a Aaglistared
Trademnark of ANGUS
Chemica! Company

ANGUS Chemical Company is the
commercial manutacturer
and worldwide marketer of

nitroparatfins and thesr derivatives. C

The specialty chemics! company
is a jointly ownad subgsidiary of
Alberta Natural Gas Company Lt
and Pacific Gas Transmission
Company. ANGUS Chemical
serves a broad range of industries,
including pharmaceutical
intermediates, avlomotive,
matalworking, water treatment,
petroleum production, coatings
and inks.

CORPCRATE HEADQUARTERS

ANGUS Chemical Company

2211 Sanders Road

{eatlnbrook, IL 60062

{312) 438-670Q

Telex. 206-059 ANGUS NBRK

Place Your QOrder Toll Frze

800-323-6210 (
linous Call Collect

{312y-498-6700

SALES OFFICES

Atlanta Area

S000 Snapfinger Woods Dnive

Building C

Crecatur, GA 300435

{i04) 987-4557 (

Lus Angeles Area

Urion Bank Plaza

15233 Venlwa Boulavard
Suite F8

Sherman Daks, CA 91403
(318) 986-8388

EUROPEAN HEADQUARTERS

ANGUS Chemie GmbH

Katlenbug 2 (
5000 Cologne 1, West Geimany

Pihone 2271-131086

[elex B88-12 14 ANGK D)

Information Qffices

ANGUS Chemie Gmbtl- France

t e Bonapane <entre D'AHanes
F-G3153 Fans Nord {L e Blang Mesnil)
231015, France

hone B6G-44-55

lelex 213-396

ANGUS Chem.e GimbH -United Kingdor:
o fo Mmeaes L0

Shepcole Lane-Tinsley

Shetlield 59 1US f ngiand

*hone 742-448-307

Telex 54388 MINER G
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Figure 1

Stability of TRIS NITRO in
Phosphate Buffer Solutions

Concentration = 1% Concentration of Buffer = 5%
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Note: No decomposition at pH 4.0
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