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Robert Brink 84948800194
ITC Executive Secretary (TS 792)

U.?. Environmental Protection Agency éﬂnfaing ﬁ@ {;Bi

401 M Street, SW
Washington, D.C. 20460
Deai” Mr. Brink:

Enclosed, please find Material Safety Data Sheets (MSDS) for three
chloro-alkyl phosphates listed in the Twenty-Third Report of the
Interagency Testing Committee. Included are MSDS on the following:

Trade Name CAS No. Chemical Name
Fyrol CEF 115-96-8 Tris(2-chloroethyl)phosphate
Fy—-ol PCF 13674-84-5 Tris(l-chloro-2-propyl)phosphate

Fyrol FR-2 13674-87-8 Tris(1,3-dichloro-2-propyl)phosphate

I hope this information is useful. Please do not hesitate to call if
you have any questicns.

Sincerely,

Koo itls Pan Bt
Louette Paul DeC 23
Toxicelegist ﬁav ’

P/ed

tolo . Bisinger
Buff
Freudenthal

Akzo Chemicals Inc.
200 South Riverside Plaza

Chicags. llinois 60606
Tol (312) 905 7500

Fax (312] 806 7680




FYROL® PCF

Flame Retardant

This Product Safety Information Sheet is FORMULA:

principally directed to managerial, safety,

hygiene and medical * personnel. The  CyH,,C1,0P

description of physical, chemical and 187374

toxicological properties and handling MOLECULAR WEIGHT:

advice is based on experimental results

and past experience. It is intended as a 328 (spprox)

starting point for the development of

health and safety procedures. PHYSICAL STATE/DESCRIPTION:

* .0‘

This Product Safety Information Sheet Clear colorless liquid
meets the material safety data sheet
(MSDS) requirements of the federal SPECIFIC GRAVITY:
OSHA Hazard Communication standard

(29 CFR 1910.1200). 1290 at 77°F/77°F (25%C/25%C)
New Issue 4/86 VAPOR PRESSURE:
Supersedes Issue Dated 4/80
FYR.189S 40 mm Hg at 233°1= (J10°C)  Less
than 2 mm Hg at 77°F (25 C)
SYNONYMS:
Tri(i-chioromethyl ethyl) phosphate;
Tri(2-chloroisopropy!) phosphate IN CASE OF SUSPECTED POISONING,
REFER TO CHE INFORMATION IN
CAS REGISTRY NUMBER: SECTION VII:HUMAN HEALTH AND
THE PROCEDURE AND EMERGENCY
13674-84-5 - - CONTACTS IN SECTION VIIL:FIRST AID.
CAS INDEX NAME: IN CASE OF SPILLAGE, REFER TO

: THE PROCEDURE AND EMERGENCY
2-propancl, l-chloro-, phosphate (3:!) (3ClI CONTACTS IN SECTION X:SPILL

9CI) HANDLING OR CALL CHEMTREC
$00-424-9300. -
L. RHYSICAL/CHEMICAL PROPERTIES
COMPOSITION: *Registered trademark of Stauffer Chemical
Company

‘l‘ri(beta-chloroprppyl) phospha_t_e

*Also referred to as a Product Safety information Sheet

information concerning this product and/or all suggestions for hamiling and use contained herein are offered in good faith Akzo Chemicals inc.
:.n are believed to umiable. Akzo Chemicals Inc.. however. makes N0 warianty as to the accuracy and:or sufficiency of 300 S, Riverside Plaza
such information and/or suggestions. as to the oroduct’s merchantability or fitness for any particular purpose. or that any U 5. Riversie 3.
SUGPERLEd use will not infringe any patent. Nothing contained herein shall De construed as granting Or extending any hicense Chtcagc, tHinois 60806
under any patent. Buyer must determine for himself, by prehminary tests or otherwise, the suitabiiity of this product for his (312) 8057500
purposes. The information contained herein supersedes ali previously issued Dulleting on the subsect matter coverad S




- FLASH POINT:
425°F ( 218°C) Cleveland Open Cup

WATER SOLUBILITY:

Less than 1% at 77°F (25°C)

VISCOSITY:

57 ¢p at 77°F (25°C)

CHEMICAL REACTIVITY

Relatively nonreactive. Hydrolyzes slowly

and nonviolently under wet alkaline or
acidic conditions.

1L

III. STABILITY
Thegmally o:t:ble to temperatures of
302°F (1507°C). Above this tempera-

ture toxic hydrogen chloride, chlorinated
hydrocarbons and ester acids may form.

1V. EIRE HAZARD

Not defined as combustible.  However,
supports combustion under fire conditions
and decomposes to give off irritating
phosphorus oxides and corrosive hydrogen
chloride. The product is self-
extinguishing once the source of ignition
is removed.

Products of combustion are irritating to

the respiratory tract and may causs
breathing difficulty and pulmcnary
edema. Symptoms may be _delayed

several hours or longer depending upon
the extent of exposure.

As in any fire, prevent human exposure
to fire, smoke, fumes or products of
combustion. Evacuate nonessential per-
sonnel from the fire area. Firefighters
shouid WEar fuil-face, seif-contained
breathing apparatus and impervious
protective clothing.

Use standard {irefighting techaiques to
extinguish fires involving this materisl -
use water spray. dry chemicals or carbon
dioxide.

Keep fice-ex,osed comtsiners cool with a
witsr 3pray to prevent rupture due to
excessive heat. High pressure wa’er hose
may spread product from broken con-
tainers incressing contamination or fire
hazard.

Contaminated buildings, sreas and
equipment mast not d¢ used until they
are properly decontaminated.

VL TOXiCOLCGY
INGESTION

The acute oral LDSO is 280C mg/kg in
female rats. The acute oral LD50 is
4200 mg/kg in male rats. A single oral
dose of 794 mg/kg did not produce signs
of toxicity in female rats. Toxie signs
i female rats at higher doses included
convulsions, decreased physical sctivity,
hyperactivity, lacrimation, salivation,
siained fur, tremors, and blosted cecums
and/or stomachs. A single oral dose of
2000 mg/kg produced alopecia and
decreased physical activity in !0 percent
of the male rats. Toxic signs in male

rats st higher doses also included
lacrimation, salivation, stained fur, and
{remors. No observable sbnormalities

were noted at mecropsy.

Daily dietary ingestion of 800, 2500, 7500
or 20000 ppm by rats for three months
produced body weight denression in mai 1
and females at 20000 ppm, increased
absolute and relative liver weights in
male; at all levels and in females at 7500
and 20000 ppm, increased relative kidney
weights in males at 2500, 7500 and 20000
ppm, no cheeges in cholinesterase ac-
tivity, and histopathogical changes in .he
liver (mild peri portal swelling at 20000
ppm), kidney (mild cortical tubular
degererative changes in males at 7500
and 20000 ppm acd females at 20000
ppm), dose-related very mild thyroid
follicular hyperplasia snd/or  thyroid
follicular epithelicai cell vacuolation, and
very mild hypoplasia of the sternal bone
marrow in females at 20000 ppm.



“The scute dermal LD3SO is greater than
~ 5000 mg/kg_ia rabbits. A single dermal
application o 5000 wmg/kg produced mild
diarrhes asd 20 mortality im rabbits.

Mild irritant to rabbit skin following s
24-hour exposure.

BXE CONTACT
Noairritant to rabbit eyes.

The acute inhalation LCS50 is greater than
46 mg/l in both male and female rats.
A single 4-hour inhalation exposure of
46 mg/l (greater than 90 perceat
respiradle) produced mild lethargy and
matted fur during the first 24 hours and
a8 3 to 7 percent decrease in body
weights in male and female rats. No
mortality was observed.
MUTAGENICITY/CARCINOGENICIT {
The product was examined for mutageniu
activity in a series of in vitrg microbial
assays employing Salmonella and Sac-
charomvyces indicstor organisms with and
without metabolic activation. Four
different activation systems were obtained
from livers of Arcelor 1254 npretreated
rats and mice and or phenobardital
pretreated rats and mice. The product
did not demonstrate mutagenic activity in
these assays.

The product was examined im s Mouse
Lymphoma Forward Mutation Assay using
the mouse lymphoma cell line L5178Y
with aad without metabolic activation.
The activation system was obtained from
livers of mice. The product did not
demonstrate mutagenic activity in these
assays.

The product was examined in an Us-
scheduled DNA Synthesis in Human WI-
38 Cells Assay with and without
metabolic activation. The activation
system _ was obtained from livers of
Aroclor 1254 pretreated mice. The
product was found to be weakly active

The product was examined in the Rat
Boas Marrow Cytogenetic Assay. Rags
received oue doss of the produst in
dimethy! sulfoxide by the oral route at
dose levels of 0.011, 0.04, and 0.11 ml/kg.
The product in dimethyl sulfoxide was
sdministered to additional groups of rats
" for five - consecutive days at dose levels
of 001!, 004, and 0.11 mi/kg/day. The
product did not induce chromosomal
chang: in these assays.

Three lots of the product were examined
ia an jp vitro malignant transformation
test utilizing BALB/3T3 cells. One lot
did induce a significant imcidence of
morphologic transfo:mations with doses
ranging from 0.039 ul/ml to 0.312 ul/ml.
The media was the solvent. Another lot
did not induce a significant imcidence of
morphologic transformaticar with dc.es
raaging from 0.00125 ul/ml tn &.42 nl/ml.
Dimethyl sulfoxide was the sclvent
Highes doses resultca in less than 50
percent survival relative to control. A
third lot did mot induce a signiticenc
incidence of morphologic transformation
with doses raaging from 0.0025 ul/ml! to
0.04 ul/ml with dimethyl suifoxide as tne
solvent. Therefore, the product does not
possess transforming potentisl.

NRUROTOYICTYY

The product was examined for acute
delayed aeurotoxic potential in hens
orally administered two doses (10 ml/kg)
21 days apert. Toxic effects included
severe feather loss, cessation of egg
production, reduced food consumption,
loss of body weight, and one mortality in
18 hens. One hen exhibited mild spinal
cord lesions and impaired walking
behsvior. Lesions in this hen were
locsted in the spino-cerebellar trzcts of
the cervical and thoracic cord. Pi=sma
cholinesterase and brain neurc. . zic
esterase activities were not significantly
ishibited in a Ddiochemical nacurotoxicty
study in hens dosed at 10 ml/kg. These
tests indicate that the product did not
produce TOCP-like delayed aneurotoxicity
in hens (Sprague et sl. 198.).

3 -




FyroL® pcF

T-5957, T-6343A, T-6357, T-6361, T-6539,
T-6556, T-10118, -T-10132

*A registered trademark of Monsaeto
Chemical Company

VIL. HUMAN HEALTH

The principai routes of erposurc a2re skin
contact and inhalation. Skin <nntact may
result in irritation.

In some Iaboratory «celi studies the
product was weskly mutagenic, but ia
animals did uaot show this effect. It

would not, therefore, be expected to bde

mutzgenic in man.

There are no data availabie which ad-
dress medical conditions that ave
generslly recognized as being aggravated

by exposure to this product. (Reader
should comsult SECTION VI TOX-
ICOLOGY for effects observed in ex-
perimental animals  under controlled
laboratory conditions using this
preduct.)

VIIL [EIRST AID

CALL A POISON CENTER OR A PHYSI-
CIAN IMMEDIATELY

If a known exposure occurs Or is
suspected, immediately start the recom-
mended procedures below. Simultancousiy

contact a Poison Center, a physitian or
the necarest hospital. Inform the person
contacted of the type snd <¢xteat of
exposure, descridbe the victim's symptoms,
and follow the advice given.

FOR ADDITIONAL MEDICAL OR

TOXICOLOGICAL INFORMATION,

CALL COLLECT, DAY OR NIGHT,

STAUFFER CHEMICAL COMPANY,

(203) 226-6502 OR CHEMTREC
800-424-930¢C

INGESTION

If swallowed, immedistely give several
glasses of water and induce vomiting by
gagginrg the victim with a finger placed
on the back of the victim’s tongue. Give
fluids until vomitus is clear. If victim is
unconscious or convulsing, do not induce
vomitiag or give anything by mouth.

SKIN CONTACT

Flush all affected areas with plenty of
water for several minutes Remove and
cleun any contaminated clothing and
shoes. Seek medical attention if skin
irritation occurs.

EYE CONTACT

Flush the eyes with plenty of running
water for several minutes. Seek medical
attention if eye irritatizn occurs.

INHALATION

If inhsled, remove to fresh air. If
breathing becomes difficult, oxygen may

be given, preferably with a physician's
advice. If not bresthing, give artificial
respiration, preferably mouth-to-mouth.

Get medical attention.

IX. INDUSTRIAL HYGIENE

The recommendations described in this
section are provided a3 genmeral guidance
for minimizing exposure when handling
this product. Because use conditions will

vary depeading upom  customer  ap-
plications, specific safe handling
procedures should be developed by a

person knowledgeable of the intended use
conditions and equipment. During the
development of safe handling procsdures,
considerati>a should be given to the nced
for cleaning of equipment and piping
systems to render them nonhazardoas
before maintenance and repair activities
are performed.



W

In those casés whers eaginesring coatrols
are iadicated by the wuwss coaditions, the
following traditonal exposure coatrol
techaiques may be wused to effectively
miaimize employee exposure: local exhaust
veatilation, eaclosed system desiga cr
process isolation and remote control in

combination with appropriate wuse of
personal protective equipment.
INGESTION

All food must be kest in a separate area
away from the storage/use location.

Eating, drinking, smoking and carrying of
tobacco products must be prevented in
areas where there is a potential for
exposure to this material. Before eating,
drinking or smoking, hands =3 fece
must be thoroughly washed.

SKIN CONTACT

Skin contact with liquid or its cerogol
should be minimized through the use of
gloves and suitadle long-siceved clothing
selected with regard for use coadition
exposure potenatisl.

EXE CONTACT

Eye conwmact with iiquid or its aerciol
should be avoided through the use of
chemical safety glasses, goggles or a face
shield selected wich regard “or wuse
condition exposure p.tential.

If use conditions gemerate airbornc mist
or vapor, the material should be handled
in an open (eg. outdoor) or weli ven-
tilated area. Where adequate vea: ‘ation
is =aot avilable, wse NIOSH-2:. ~ved
orgsnic vupor respirators with dus. _iist
anad fume filters to redvse exposure.
Where exposure potential :ader the use
conditions necessitates & h.gher leve! of
protection, use a  positive-prisure,
air-supplied respirator.

ryroL’ rerF
' XXPOSURE LIMITS

-

No exposure limits have been establishad
for this prodsct.

X. SPILL HANDLING

Make sure all personmel involved in the
spill cleanup follow good industrial
hygiene practices (refer to SECTION IX:
INDUSTRIAL HYGIENE).

Any person, entering either a significant
spill area or an unkaown concentration
of a gas, vapor, or mist, should use a
positive-pressure self-contained breathing
apparatus or a8 positive-pressure air-
supplied respirator with escape pack.

Small spills can be handled routinely.
Use adequate ventilation and/or wear a
NIOSH-approved respirator to prevent
inhslation exposure. Wear protective
clothing to prevent skin and eye contact
Use the following procedures:

Soak up pooled liquid with s suitable
absorbent such as clay, sawdust or kitty
litter. Sweep uwp abeorbed material and
place in a chemical waste coatsiner for
disposal (refer to SECTION XIII:
DISPOSAL OF MATERIAL). Generously
cover contaminsted area with a slurry of
common housechold powdered laundry
detergent and water. Using a stiff
brush, work the slurry into cracks and
crevices. Allow to stond for 2-3 minutes
then flush with water. Repeat if neces-

sary.

Large spills :hould be diked and pumped
to salvege according to s predetermined
plan. For sssistaace in developing
plan, contact the Specialty Chemicals
Group, Stauffer Chemical Company, West-
port, CT 06381.

IN CASE OF SPILL EMERGENCY,
DAY OR NIGHT, CALL CHEMTREC
$00-424-9300.




FYroL® rcF

XL CORROSIVITY «Q MATRRIALS OF

Not corrogive to glass or metals
However, the product may soften or
deterivrate certain plastics and elastomers
(particularly - vinyl-Lased resing aad
astural rubbers). Contact the Specialty
Chemicals Group, Stauffer Chemical Com-
paty, Westport, CT, 06881 for specific
recommendations.

XIL. SIORAGE REQUIREMENTS

Coatainers should be stored im a cool,
dry, well ventilated area away from
flammable materials and sources of hest
or flame. Store away from foodstuffs or
animal feed. Exercise due caution to
prevent damage to or leakagc from the
container. The product may undergd
degradation upon storage for extendsd
perbods at temperatures  of 122°F
(50°C} or greater.

XII. DISPOSAL OF MATERIAL

Material thai cannot be used as directed
on thke product label must be disposed of
according to any applicable regulations
under the Resource Conservation aand
Recovery Act. NOTE: State sad local
rcguiations may be more stringent than
f:deral.

IV, DISPOSAL ¢ 7 CONTAINER

Dispose of empty coatminers according to
any applicabie regulationz wunder the
Resource Conservation and Recovery Act
NOTE: State and local regulstions may
be more stringent than {ederal.

FOR NONEMERGENCY HANDLING

INFORMATION, CONTACT THE

SPECIALTY CHEMICALS GROUP,

STAUFFER CHEMICAL COMFANY,

WESTPORT, CT 06881 OR PHONE
{203) 222-30060. -

RRFERENCE CITZD

G.L. Sprague, LL Saadvik, MJ.
Brookins-Headricks, AA. Bicktora
"Neurotoxicity of Two Organophosphosus
Ester Flame Retardants i~ Hems” ] Tox.

Eavir. Health 8:307-312.981



Material Safety Data Sh

~Chemical Division

°

FYROL® CEF

(Flame Rotardant)

This Proauct Safaty Infurmation Sheet is principally
direcwd © managerial, safety, hygiene and medical
personnel. The description of physical, chemical and

and hand'ing advice is based
on expwimental results and past experience. it is
intendes % & starting point for the development of
heaich and safety procedures.

i #FHNCAL AND CHEMICAL PROPERTIES

Chemical Camposition:

Tri (B-chiorosthyl) phosphate; CAS #115-96-8
Suie: Clear, coloriess liquid

Specific Gravity: 1.42 at TT°F/7T°F (25°C/25° C)

Deneity: 110 Re./gal.

Flash Point 405° F/252° C (Cleveland Open Cup)

Fire Point $65° F/285° C (Cleveiand Dpen Cup)

Bolling Polat: 0.5 mmHg 8 263°F/145°C

Pour Point B0° F/-51°C

Vapor Preamwe: Less than 10 torr at T F/25°C

Viecoslly: eps at 77°F/25°C

Water Sohbility: Leas than 1% at 77°F/25°C

. CHEMICAL REACTIVITY

This material will hydrolize siowly under wet alkaline or
ECIGIC Conomenss-

. STABRITY

This materiel is thermally stable at temperatures below
302° FASPPC. Above this temperature, acids will form.
Iv. FIRE HAZARD

The materisl has an open cup flash point of 485°F/
252° C. Under tire conditions, it may support combus-
tion and may decomposs (o give ot phosphorus oxides
and hydrogen chioride. It is seit-extinguishing once
the source of ignition is removed.

V. FIRERGNTING TECHNIQUE

Vapors may be irritating to the respiratory tract and may
cause bresthing difficulty and pulmonary edema.

Symptoms may be delayed several hours or longer
depending upon exposura.

As in any fire, prevent human exposure to fire, smoke.
fumes or products of combustion. Evacuate nonessen-
tiat personnel from the fire ares.

Wt.en there is a potential for exposure to smoke, fumes
or products of combustion, firefighters should wear full-
tace, self-containnd bresthing apparatus and impervious
clothing such as yloves, hoods, suits and rubber buots.

Use standard firetighting techniques in extinguishing
fires involving this material- -use water, dry chemicals,
foam, carbon dioxide or other suitabie sutfocation
agents. Use of contaminated buildings, areas and equip-
ment must be prevented until they are properly de-
contaminated.

Vi. TOXICOLOGY

WARNING: Harmiul if swallowed. May cause irritation.
Do nottake internally. Avoid prolonged contact with skin -
and eyes.
ingestion
The acute oral LD50 is 390 mg/kg in female rats. The
acute oral LD50 is 710 mg/kg in maie rats. A single oral
dnaa of 126 ma/ka produced decreased physical activity.
tremors. ancd no mortality in female rats. Other toxic
signs in femate rats included convulsions, lacrimation,
hyperactivity, and stained fur. A single oral dose of
316 mg/kg produced c¢ vuisions. decreased physicat
activity, tremors, and 10 percent mortality in male .-.ts.
Other toxic signs in male rats included stainew fur.
Necropsy findings in both mate and female rats included
apparent hemorrhages in the stomach and intestines.
Skin Contact
The acute dermal LD50 is greater than 5000 mg/k3 in
rabbits. A ~ e dermal spplicztion of S0N0 mg/kg did
noi produce signs of toxicity in rabbits. Local effects
included mild edema and erythemc.

Mild irrilant to rabbit skin following a 24-hour
exposure.

wed

n case of suspected exposure, refer 1o the procedure and emergency contacts in Section

VH—FIRST AID.
In case of spillage. refer 10 the procedures a
HANDLING.

In case of suspécted animal poisoning. Call & veterinarian or Call collect. day o night
{203) 226-05602 {Stauffer Chemical Company) or (A00) 424-9300 (CHEMTREC).

nd emergency contacts in Section IX—-SPiLL

in case of contamination with other materiats, catl (800) 424-9300 (CHEMTREC).

*Also referred to as a Product Safetv information Sheet
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be rek . Anzo C NCalS inc.. . makes A0 warranty 3s to the accuracy and. or sufficrency of
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Odonirritant to rabbi! eyes.

tahalatten

The acute inhaiation LSO is grestar than 5.0 mg/ ir
30th maie and feneis rats- A wingle &-hov v inhsigtion
oxposure of 5.0 mg/1 (grester than B4 x. “#nt respir-
adle) produced derreased physical activity. bloodike
. Necks about the face. matiod fur, and N Morality
in male and femaie rats.
Katagenicity/Carcinoge Mleity

The product was examined for mutagenic activity in 8
series of in vitro microbial assays employing Seimanelia
and Saccharomyces indicator organisms with snd with-
out metabolic activation. Four different activation
systems were obdlained from livers of Arocior 1254
pretreatcd rats and mice and of phenobarbdital pretreated
rats and mice. The oroduct ¢id not demonstrate
mutagenic activity in ihese assays.

The product was exgmined in 8 Mousy Lymphoma
Forwsrd Mutation Assay using ihe mouse iymphoma
colt kine L3173Y with and withaut metadolic activation.
The aciivation system was obtained from livers of mice.
The procduct Cid not dcmonsirate mutagenic activity
in theee assays.

The product was examingd in the Sister Chromatid
Exchange Assay using mouse lymphoma cell ling
LS178Y with and without metabolic aclivation. The
activeticn system was obtained from livers of rats.
The product 0id induce small increases in the rate oi
sigter chromatid exchange with metadolic activation.
But the prodct did not \nduce increases in the rate of
gigr chromatid axchange without metadolic activation.

The product was examined in an Unscheduiled DNA
Synthesis in Human W1-38 Cells Azsay with and without
metabolic activation. The activation systems were
obtained from livers of mice and Arocior 1254 pre-
treated rats. The product did not consistently demon-
strate activity in thid assay.

The produci was SABNHIEG 10T TRILGENIC BClivily
in the Rat Sone Marrow Cyiogenatic Assay. Rats
receved one dose of Fyroi CEF in dimethyl sulfoxide
by the oral route at dose levels of 2.082. 0.025. and
0.00862 mi.kg. Adcitional groups of rets were Oraily
adgrrunigiered Fyroi CEF in c.methyl sultoxigy for five
consecutive days at dose leveis of 0.082. L.02%, s d
00082 mi/kq/cay. The product did not inciuce ehro-
MOSOMa: Ci.ange in (hase 8s*1ys.

Two iots of the product were axamined it an in witro
malignant transiormation test utilizing BALR/2T3
celis. One lot did induce 2 significant incidence
of morphologic iransiormations with doses ranging
from 0078 wi/mi 10 2.0025 ui/mi. Another 1t did noi
INGUCE 8 sighlai 2nt iInCiiencs of DovPhOIogIc trane-
furmaticns with doses ranaing from 3.038 10 0.82%8 ui/mil.
Further studies sre under way 10 r230ive this Siffarensg
in ‘o8t reguily.

Neurcloxicity

Tha product was eaamined for acute delayed ngurotonic
golantal i Neng orlly 28n:0nis@res 1wo doses
{10 mi/kg) 2V days apart. Toxic gflects inciuded
dzrrhes. severz leather i0ss. c2¢ ation of agg Prov
Suciion., siéucsé ionG consumgiion, lass of cody
weightt, and 22 parcent morisity. The product ¢id not
produce Uty deidved neuroioniony.

2 rggeziared irademark o Monrsaste Chemesl Company

Thresheld Limit Yelve (TLY)
The Amecican Conference of Governmenial Indusirai
Hygienists has ~ot Laadlished & TLV

T-5058. T-6348. T-8360. T-8364. T-6438. T-8540
Vil. FIRST AID

C2LL A PHYSICIAN IMMEDIATZLY

1! & known exposure OCCurs Of is suspected. 'm-
medistely initiste the recommended procedures delow
Simuitaneoustly contact 8 priysician. or the nesres!
hospital, or ‘e nearest Poison Contrii Center. Inform
the person contacted of the type and exten’ of exposure
describe the victim's symptoms. and follow the advice
given. For adaitional information call collect. day or
night. Stauffer Chemica: Company (203) 226-6602 or
Chemtrec (800; 424-8300

ngestion

1f swailowed—Iimmediatiy dilute the swaliowed maiena:
dy giving large quantities of water induce vomeaing by
Qagging the victim with a bDluat object placed on the
back of the victim's tongue. Coniinue fluid sominisira-
a0 until vomitus is clear Never givd anything Dy
mouth to an unconsc.ous person. Cal' a physician
or the nearest Poisur. Control Center immediately

Skin Contact

Immaediately fiush ali atfeciad areas with water for at
least 15 minutes while remcving any contaminaicd
ciothing. Seex meGica! stte ~1ion o niatign occurs
Eye Contact

Flush 'he eyes with cunning water 10r 15 minutes Hold
the aye!ids apart during the ninsing 10 ensure fiushing of
the entire surface of the eye NG lids win water
Ot~ medical attenuon if eye rmitation ogours
nhsiation

Removs irgin CoNaMINeied aIMOosphere. Seek medical
attention . respiratory 1rritation or breaiung aifficully
occurs. It the victim is having difiiculty dreathing.
caygen may be administerad. preferadiy with a phy-
sician’'s advice.

Vi, lNDUSTRlAL HYGI!NE

ingestion

All 1o0d must D@ kept in 2 separate area away f,om the
iorage/use location Eating. drninking smoking ang

Carry ng 2 tCoacco products must be prevented in areds

whera heve is 8 poitntiai Yor @xposure 10 (s mater-al

Befoe sating. dninkint . = 1oking hands and face must

de thoroughly washs.

Srin Cortact

Skin contact with wiquid or it3 aerorol shoulG be mir-

mized through the use of glovas and suitadle long-

sizevCd clothing. salectad with ragard for use cond:tion

@aposure potential.

gye Contaci

Eye contact with bquid Or s 381030 Shouiu De avoided

through the uee of chem<ai safety girsses. goQaies or a

foce sheid. seiectad wiih regard 1or Ls® CONLINION €~

POSUre HOentia!

inhelztica

i use condiions generate Surdorne L2rosol. :Quid of

wApeL. hendie thid matenal oniy 10 &r Open (€ 9 Outl-




ventilation ang mummbummmm
Weer suliable protective clothing to prevent skin and eye
contact. Use the 'qlovino procedures:

approved Mll Flush the spill area with detergent and
WA 10 'OMove any residue.

Large spifts should be diked and pumped to saivage
according 10 & predetermined plan. For assisiance in
developing @ plan, contact the Specialty Chemica;: Divi-
sion, Saufter Chemical Company, Westport. CT 00880.

IN CASE OF EMERGENCY, CALL, DAY OR NIGHT
(800) 424-3300 (CHEMTREC)

This materis! is not corrosive to glass or metals. but as
1 1:as plasticizing properhes. it may soften or deteriorate
some plastics and slastomers (parucularly wiry!-based
roNing and natural rubbers)

Xi. STORAGE REQUIREMENTS

Carbon steel 18 the preferred materia! Of construction
for storage equipment. The materis! is commonly
shipped in unlined tank cars, tank trucks or grums Con-
Winers should De S10reG in 8 COOI. dry, weli-ventistcd
orea. Exercise due caution 10 prevem damage 10 or
lsskage from the container.

The materia! will undergo degradation when stored for
extended periods at temperatures adove 122° F-50°C
depending upon the COnCilions and enwvironment

XH. DISPOSAL OF UNUSED MATERIAL

Matwerial that cannot be used or chemically reprocessed
should de disposed of in an approved landtitl or n 3
manner that wil! not adversely affect the environment
Unused material can be incinerated by maans which pro-
vide appropriate environmental poliution controls

Xin. DISPOSAL OF CONTAINER

Rinse and offer empty ~ -nainer 10r recychng. recon-
ditioning or disposz! v,  proved landthit. Empty con-
Winers can be inc by means which provide
APPropriate environmMy...ui poliution controls.

10/80




"=~ Material Safety Data Sheet *
AKZO

FYROL® FR-2

Chemical Flame Retardant

This Product Safety Iuformation Sheet is PHYSICAL STATE/DESCRIPTION:
principally directed :0 managerial, safety,

hygiene and medical perscanel. The Clear liquid

description of physical, chemical and

toxicological  properties and handling SPECIFIC GRAVITY:

advice is based on experimental results

and past experience. It is intended as a 1.52 at 779F (25°C)

starting point for the development of

health and safety procedures. FREEZING POINT: 809F (27°C)

This Product Safety Information Sheet BOILING POINT:

meets the material saf-ty information

sheet (MSDS) requirements of the federal 3929F (2079C} at 4 mm Hg
OSHA Hazard Communication standard

(29 CFR 1910.1200). FLASH POINT:

New Issue 11/86 4859F (252°C) Cleveland Open Cup
Supersedes Issue Dated 11/83 .
FYR.043.S

SHYNONYMS IN CASE OF SUSPECTED POISONING,
_ REFER TO THE INFORMATION IN

Tris (I,3-dichloro-isopropyl) phos, L.ate SECTION VII:HUMAN HEALTH AND
Tri (B,B'-dichloro-isopropy!) phosphate THE PROCEDURE AND EMERGENCY

CONTACTS IN SECTION VIIL:FIRST AID.
CAS REGISTRY NUMBER: 13674-37-8

IN CASE OF SPILLAGE, REF L& TO
CAS INDEX NAME (8CI9CI): THE PROCEDURE AND EMERGENCY

CONTACTS IN SECTION X:SPILL
1.3-Dichloro-2-propanol phosphste (3:1) HANDLING OR CALL CHEMTREC

800-424-9300.

I PHYSICAL/CHEMICAL PROPERTIES
*Registered trademark of Stauffer

FORMULA: CgH;sCigO4P Chemical Company
FORMULA WEIGHT: 431

COMPOSITICN: Tris {1,3-dichlor-
isopropyl) phosphate (95%)

*Aisg referred 1o as a Product Safety information Sheet

Nt a3 NG GEESLIONS TOr RUNEING 4 uSe 1 ONtIred Rerein e et ed 0 gouns? ih Akzo Chemicals Inc

A Aps OOy NC POy el FLIBESY M0 AW gl uY 1 N0 LG Ry UPO GF 3uThC eny of N
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.~ AUTOIGNITION TEMPERATURE:
9S59F (513°C)
SOLUBILITY:

0.01% in water at 8369F (30°C).
in slcohols, ketones and
hydrocarbons. Insoluble in
hydrocarbons. )

VISCOSITY:

22,000 cr at 329F (0°C)
1,800 cp at 779F (25°C)
$40 cp at 1049F (40°C)

1. CHEMICAL REACTIVITY

Relatively nonreactive. ilydrolyzes slowly
when refluxed with an aqueous acid.
Under alkaline conditions, exhibits a slow
cleavage.

L STABRILITY

Stable at ambient temperature snd pres-
sure. Acidity may change at tempera-
tures above 1309F(54°C).

Soluble
chlorinated

The product generally exists as
super-cooled liquid at room temperature.
It can, however, occasionslly solidify
when exposed to low temperatures for
prolonged periods.

wr STBT IRAPADNRN
8V, EARMAACASLCIRME,

Not defined as flammable or combustible.
However, the product may support com-
bustion and decomposs under fire coadi-
tions to give off toxic materials such as
phosphorus oxides and hydrogea chloride.
The product is self-extinguishing once the
source of ignition is removed. '

V. FIREFIGHTING YRCHNIQUE

Products ¢{ combustion are irritating to
the respiratory tract and may cause
breathing  difficulty and pulmonary
edema. Symptoms may be delayed
several hours or longer depending upon
the extent of exposure.

aliphatic -

As ia any fire, prevent human exposure
to fire, smoke, fumes or products of
combustion.» Evacuate nonesseatial per-
sonnel from the fire area. Firefighters
should wear full-face, self-contained
breathing spparstus and impervious

protective clothing.

Usq - standard firefighting techniques to
extinguish fires involving this material --
use water spray, dry chemicals or carbon
dioxide.

Keep fire-exposed containers cool with a
water spray to prevent rupture due to
excessive heat. High pressure water hose
may spread product from broken con-
tainers increasing contamination.

Con.taminned buildings, areas and
equipment must not be used until they
are properly decontaminated.

V1. TOXICOLOGY
INGESTION

The acute oral LD30 is 2830 to 3160
mg/kg in male rats. A single oral dose
of 2000 mg/kg or above produced
decreased physical activity, ataxia,
increased irritability, and tetany in male
rats.

The acute oral LDSO is 7500 mg/kg (4.99
ml/kg) in mice.

The acute oral LDSO is 68300 mg/kg in
rabbits A single oral dose of 5000
mg/kg produced ataxia, head nodding,
prostration, labored respiration and 20
percent mortality in rabbits. Other signs
oL toxicity observed at higher doses
included decressed physical activity, teeth
grinding, salivation and diarrhes.

Daily oral administration of 25 or 250
mg/kg to rats for 90 days produced mor-
tality and incressed organ weights and
organ to body weight ratios for liver and
kidney (Ulsamer,et sl., 1980
Histopathological evaluations were not
different in any tissue.



Daily oral a.:viniv ration .
mg/kg to ms'e rahbdits fo:
not affect muis r,obit fer
Quantity or qual.'v

2, 20 ar 0
12 weeks 4id
ity 07 sgorm
At 27 mg/kg thee

was an increase i> livvr and kidney
weight but no hi.lctagicsl ~hangfes were
observed.

Daily oral adninistration of 43, 100 or
400 mg/kg to pregnan. ret. ducing days 6
through 1[5 of gestation .i«ited in npo
indications of tarazog nicity. Thae
high-dose level picduced maternal toxicity
which included reduz-d food consamption

and body weight ga:a, mortality (j %),
an increased incidence of resorptians
lowered fetal wviabilit:, decreased feotal

size and delayed feial ossification. The
mid-dose produced maternal tozicity
which included :iecuced food conzumption
and body weight gain. Embryotoxicity
and fetotoxicity were not observed at the
mid-dose. No advers. effects were ob-
served in the animals which received the
low dose.

Daily ingestion of 20 mg/kg or 80 mg/kg
for two years was oncogenic to rats. No
significant effects werz cbserved at §
mg/kg/day. Microscopic  examination
revealed statistically significant increases
in the incidences of: liver aecoplastic
nodules in high dose males and females,
renal cortical tumors in mid and high
dose males and female., interstitial cell
tumors of the testis in mid and high
dose males and adrensl cortical adenomas
in high dose females. Other effects
included: decreased body weights for
high dose males and females, 25 to 30
percent depression of plasma
cholinesterase in the high dose females,
and increased mean absolute and mean
relative liver, kidney and thyroid weights
for the high dose groups.

SKIN CONTACT

The acute derma! LD5SO is greatér than
23900 mg/kg (15.8 mi/kg) in rabbits. A
singie dermal spplication of 12000 mg/kg

resulted in irritability while s similar
¢xpoture to 23900 mg/kg resulted in
increased muscie tonus, irritability,

-3.
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o-gisrrhes. pupillarv constrict.on, and 49
pcereent lepression of RDC eholinesterase,

M.:d ircitaat to rabbit skia fcMowing
24-30ur 2xposure.
Dermal  a lezsjen

of 1450 s /izg
rsDbits .or

“N Suvs p.odvecd tn ipersaes
in kidicy wiight *y; <o histologicai
changes we-:  gbir.vid  a hy  tissue
(Ulszmer,ct ai., $80;.

EYE CONTACT
Nonirrit:nt to rebbit eyes.
MUTAGENICITY/C2 RCINOCGENICITY

The orod.ct wzs cam .ed for mutagenic
activity in a series of ;n_vitrg microbial

assays eamploying Saironella and Sag-
charomvesy indicste. org.nisms wih and
without metabolic sctivi ion. The ac-
tivation  systeans  w.ce obtained from
Aroclor* 1254  _retre.o:d  rats  apd
pkenobarbital pr.c.eated rats apd mice.
The product di° demc-yorae mutagenic
zetivity 8t suxic desss in 1n 382y

conducted with metzbo's activation using
the tester strain TA-109.

The product wa: examined :n an in. vitre
malignant-transfsrmaticn test with
BALB/3T3 c:lls. The oproduvet did not
induce a significant inc-easc in mor-
phological transformatione ttus  dig
not exkibit tumorigenic portential under
tae conditions of this assay.

and

The product was examined
Linked Recessive Lethal

: . The
did pot induce mutagenic sctivity
assay.

in a Sex-
Test in
product
in this

In a Mouse Lymphoma Multiple Endpoint
Test for point mutations, sister chromatid
exchanges and chromosome aberrations
using the L3178Y Mouse Lymphoma cell
line with and without metabolic ac-
tivation, the product did not induce point
mutations or increase the iacidence of
sister chromatid exchanges. A rignifican:
aumber of chromosome aberrations were




otierved ui'iy ‘wo actixatior.’ systems
ottaized from livers of Arcclor 1254 and
of phenobar.iiai pretrested mice, ia-
dienting wesk :lzatog:aic activity.

The >utsgenic cetivity of urine from
mice t.aated orally with the product was
evaiu:ted in an jn_vitro microdbial assay
emplev vy Salmonella indicator organisms.
Thes preduct did mot produce urineborne
mutsgens.

The product was evaluated for its
mutagenic potential in the mouse bone
marrow cytogeaetic analysis. The product
was administered orally, either as s
single dose or as ¢ive consecutive daily
doses, to mic: at dose levels of 0.5, 0.17,
snd 005 mi/kg. Mice were sacrificed at
various ‘intervals after <he last dose (6-48
hours), and cells frox the bone marrow
of the tibia e ¢ examiued for
chromosomal gberrations. The product
did not produce a significant .acrease in
the frequency of chrom: somal zberrations
when the results were compared to com-
current megative controls and to historical
ceatrols.

The product was evaluated in the
Hepatocyte Primary Cuiture/DNA Repair
Asssa’’ The product did not induce
DNA damage under the condition of this
assay.

*Registered trademar:. »f Monsanto Com-
naay for a series of polychlorinated
poiynhenols.

NEUROTOXICITY

In an iridal study, daily oral ad-
ministias: of €00, 1200, 2400 or 4800
myg/ky t¢ Sooas for Tive days resulted in
€3 wud viey weakness at 1200 mg/kg
ane  sdove wid 10G perceat murtality at
4800 mg‘te.

More resently, the daily oral ad-
minictretion of 4, 20 or 100 mg/kg to
heny ‘ar ™ days produced no _evidence
of d:iayed Jurotoxicity b, clinical
observaticay or microscopic
Fifty percent mortality was observed in

o‘.

evaluation. -

FYROL® FR-2

heas receiving 200 mg/kg/day for 21
days.

‘l'hc. product when sdministered orally in
3 single dose (10 g/kg) to hens, did not
significantly inhibit hea brain neurotoxic

_ estense_nd produced no mortality.

T-4055, T-4100, T-4287, T-5960, T-6234,
T-6255, T-6300, T-6301, T-6303, T-6324,
T-6326, T-6331, T-6354, T-6355, T-6385,
T-6406, T-6507, T-6773, T-10554, T-10727,
T-10863, T-10867

VIL HUMAN HEALTH

The principal routes of exposure are skin
contact and inhalation. Repeated or
prolonged skin contact may produce ir-
ritation, Although some tests for
mutagenicity in  cell gystems were
pcsitive, tests in living animals showed
Ao evidence of mutagenicity. Therefore,
the product it mot considered a potential
fnaman  mutagen. The product is not
classified as a carcinogen (reference:
IARC, 1982, NTP, 1985; or OSHA (29
CFR 1910.1000)). In a lifetime feeding
study in rats, however, the product, at
high doses, produced tumors of the liver
and kidacys. FYROL FR-2 chemical
flame retardant must, therefore, be
considered an animal carcinogen.

Théré a&re no daia avaiiabie which ad-

dress medical  conditions that are
generally recognized as being aggravated
by exposare to this product. (Reader
shou!d consult SECTION VI TOX-
ICOLOGY for effects observed .a ex-
perimental animsls under controlled
laboratory conditions using this
product.)

VIIl. EIRST AID

CALL A POISON CENTER OR A PHYSI-
CIAN IMMEDIATELY

If a known exposure occurs or s
suspected, immediately start the recom-

meanded procedures bdelow. Simnlt‘:nc:usly
contact 8 Poison Center, 8 physician or
the nearest hospital. informa the prerson
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contacted of —ihe¢ gpe and extent of
exposure, descridbe the victim's symptoms,
and follow the advice given.

FOR ADDITIONAL MEDICAL OR
TOXICOLOGICAL INFORMATION,
CALL COLLECT, DAY OR NIGHT,
STAUFFER EMERGENCY MEDICAL
ASSISTANCE (203) 226-6602

OR CHEMTREC 800-424-9300

INGESTION

If swallowed, immedistely give several
glasses of water and induce vomiting by
gagging the victim with a finger placed
on the back of the victim’s tongue. Give
fluids until vomitus is clear. If victim is
unconscious or convulsing, do not induce
vomiting or give anything by mouth.

SKIN CONTACT

Flush all affected areas with pleaty of
water for several minutes. Remove and
clean any contaminated clothing and
shoes. Seek medical attention if skin
irritation occurs.

EYE CONTACT

Flush the eyes with pleaty of running
water for several minutes. Seek medicai
attention if eye irritation occurs.

INHALATION

If inhaled, remove to fresh gir.  Seek
medical attention if respiratory .ritation
occurs or if bresthing becomes difficult.

IX. INDUSTRIAL HYGIENE

The recommendations described in (his
section are provided as geseral guidance
far minimizing exposure when handling
this product. Because use conditions will

vary dependiog upom - 2ustcaer  &p-
plications, specific saie handling
procedures saould be developed by 1

person knowledgeable of the intended use

-5

conditions and equipment. During the
development of safe handiing procedures,
consideration shouid be given to the need
for clesning of equipment and piping
systems to reader them nonhazardous
before maintenance snd repair activities
sre performed. Waste resulting from
these procedures should be handled in
sccordance with SECTION XIn:
DISPOSAL OF MATERIAL.

ENGINEERING CONTROLS

In those cases where cngineering controls
are indicated by the use conditions, the
following traditional exposure control
techniques may be wused to effectively
minimize employee exposure: local exhaust
ventilation, enclosed system Jesign, or
process isolation and remote control, in
combination with appropriate use of
personal protective equipment.

INGESTION

All food must be kept in a separate ares
away from the storage/use location.
Eating, drinking, smoking and carrying of
tobacco products must be prevented in
areas where thers is a potential for
exposure to this material. Before eating,
drinking or smoking, hsnds and face
must be thoroughly washed.

SKIN CONTACT

Skin contact with liquid or its aeroscl
should be minimized through the use of
suitable protective clothing, gloves and
footwear select=d with regard for use
condition expcosure potential. Unprotected
skin exposed to vapors, aerosol or mist
should be thoroughly washed at the end
of the work shift.

EYE CONTACT

Eye contsct with liquid or its aerosol
should be avoided through the use of
chemical safety glasses, goggles or a face
shield selected with regard for use
condition exposure potentisl.




© INRALATION

This product must be haadled ia am open
(eg. outdoor) or well veatilated ares.
Where adequatse veatilation is aot
available and wuse conditioas could
generate serosol or vapor, inhalation must
" be prevented through the uss of NIOSH-.
approved organic vapor respirators with
dv>, mist and fume filters to reduce
potential for exposure under the use
conditions. Where exposure potential
under the use conditions necessitates a
higher level of protection, wuse a
positive-pressure, air-supplied respirator.

EXPOSURE LIMITS

No exposure limits have been established
for this product.

X. SEILL HANDLING

Make sure all personnel involved in the
spill cleanup follow good industrial
hygiene practices (refer to SECTION IX:
INDUSTRIAL HYGIENE).

Any person entering cither a significant
spill area or an unkaown coacentration
of a vapor or aerosol, should wuse a
positive-pressur. self-contained breathing
apparatus or Y positive-pressure
supplied-sir respirator with escape pack.

Sosk up pooled liquid with a suitadble
absorbent such as clay, sawdust or Kkitty
littes. Sweep up absorbed material and
place in a chemical waste contsiner for
disposal (refer to SECTION XIIL
DISPOSAL OF MATERIAL). Generously
cover contaminated ares with s slurry of
common household powdered Isundry
detergent and  water. Using s stiff
brush, work the slurry iato cracks aad
crevices. Allow to staad for 2-3 minutes
thena flush with water. Repeat if
necessary. Do aot contaminate waters by
disposal of flushings.

Large spills should be diked and pumped
to salvage according to a predetermined
plaa.
plan,

contact the Specialty Chemical

FYROL® FR-2

For assistance in developing 18-

Group, Stauffer Chemical Company, West-
port, CT 06881.

IN CASE OF SPILL EMERGENCY,
DAY OR NIGHT, CALL CHEMTREC
.W.‘z#,m-

- XL CORROSIVITY TQ MATERIALS OF
CONSTRUCTION

Not corrosive to glass or metals. The
product has plasticizing properties and, as
such, may soften or deteriorate certain
plastics and elastomers  (particularly

vinyl-based resin, neoprene and nstural
rubbers).

XIl. STORAGE REQUIREMENTS

Contsiners should be stored in a cool,
dry, well ventilated area away from
flammable materials and sources of heat
or flame. Store away from foodstuffs or
snimal feed. Exercise due caution to
prevent damage to or leakage from the
container.

The product may begin to crystallize at
temperatures below 80°F (279C). Max-
imum storage temperatures should not
exceed 1309F (54°C).

Carbon steel is the preferred material of
coastruction for storage containers.

Xl DISPOSAL OF MATERIAL

Material that cannot be used or
chemically reprocessed should be disposed
of at an approved facility in accordance
with any applicadble regulations under the
Resource Conservation and Reczovery Act
NOTE: State and local regulations may be
more stringent than federsl.

XIV. DISPOSAL OF CONTAINER

Dispose of empty contsiners according to
sny applicadble regulations under the
Resource Conservation and Recovery Act.
NOTE: State and local rsgulations may be
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~- >, more stringent than federal.

FOR NONEMERGENCY HANDLING
INFORMATION, CONTACT THE

SPECIALTY CHEMICAL GROUP, - oo
STAUFFER CHEMICAL COMPANY,

WESTPORT, CT 06881 OR PHONE

(203) 222-3000.
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