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o= Greet Lakes

B0 B0x 2200 « HIBMY AY BE N.W. - WEST M"A"ﬂ‘.iiblkul L @ < PHONE: 3!7 483-201¢ . : #7-9428 - CABLL: (’ I: 6

May 17, 1988 F‘r—- kB
?\i-r,“ k"’~ ,;, 23'

Executive Secretary w}\&.«k
Interagency Testing Committee (TS-792.

Environmental Protection Agency

201 M Street SW

Washington, DC 20460 84940000189

ITC Request for Information on
Brominated Flame Retardants
(53 FR 5466)

Dear Sir:

Great Lakes Chemical Corporation is a manufacturer of the fcllowing
chemicals which were listed in the subject notice:

CAS No. Chemical Name .

11631955 Decabromodiphenyl oxide . welk<e .
3194556 Hexabromocyclododecane - Rudsis [ Welkae
32534819 Pentabromodiphenyl oxide - w.lki
32536520 Octabromodiphenyl oxide - udkare

37853591 - 1,2-Bis(2,4,6-tribromophenoxy)-ethane - W““?ﬁ/”Jk*’

For each of these chemicals the following information is enclosed:

Product Information Sheet
Material Safety Data Sheet
Toxicity Data Summary

Also enclosed is a summary of uses and markets for The bromlnateu
diphenyl oxides. This summary was presented to EPA in a meetf?t
April 21, 1988.

Copies of sny of the studies referenced on the Toxicity Data Sy
can be provided on request.

To our knowledge, bromochloromethane {(CAS T&975) is not manufactured or
used as a flame retardant or for any other purpose. o«

pucd £ Y MU~

David L. McAllister
Director, Research Services

Sincerely,

DLM:sb:214
Enclosures

ce: K. A. Hughes
D. L. McFadden




Filame
etarglant
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July 15, 1981

Effective: BIE(TRIBRCMOPHEMNOXY)ETHANE
GREAT LAKES FF 580

Supersedes:

APPLICATIONS FIGURE 1

FF 680, a proprietary flame retardant, is a white, Thermogram of FF 680
crystalline powder. High bromine content and TGA 0
excellent thermal stability make this material
anoutstanding flame ietardantfor manythermo-
plastic and thermoset systems. FF 680 is an
efficient flame retardant for those applications
where thermal stability at high processing temp-
eratures is important. FF 680 has a good ultra-
violet light stability making it an ideal candidate
for light stable applications.

PHYSICAL PROPERTIES
See price information bulletin for specifications.

Bromine, % ...

Melting range, °C ......
Density, g/ml ..

Bulk density, lb/{t3

Vapor pressure, mm Hg, at

w
o

190°C........
210°C.........
220°C........

Solubility:
Boiling dichlorobenzene, p-xylene 100 200 300 400
perchloroethylene Soluble —————= TEMPERATURE (°C)

At ambient temperature in water, acetone,
benzene, carbon tetrachlori+e. chloroform,
Cottonseed oil, dichloroethane, dimethyl-
formamide, hexane, methanol, perchloro-
ethylene, Stoddard solvent insoluble The acute oral LDy of FF

: fot be greater than 10«
Thermal Properties ound to be greater i

The thermal behavior of FF 680 as determined
by thermogravimetric (TGA) and differential
scanning calorimetric (DSC) analysas is Skin and eve SUOT
presented in Figure 1. The flame retardant was rabbits produced no i
heated in air at a rate of 20°C/min from room

temperature to 500°C.

The major endotherm beginning at 223°C
’ represents the melting of the compound.

WEIGHT LOSS (% ) +———

[N
w
EXOTHERM —————— | ——— — ~ o (0 THENM

100

Thermogravimetric analysis shows that a one

Aaa0~

percent weight loss occurs at 244°C.
Toxicological Information

The acute dermal LDg, for ral
than 10 g kg of body weight

fice & palke

and nothing herein shall be construed as permission o7 recommendation {0 prac

icense. .
'P..bg.n;ox 2200, Highway 52 N.W., West Lafayette indisng 47206




" 1) Minimal effect on body weight and organ weight.
2) Minimal chemical and histopathological effects.

3) Low accumulation of FF 680 in liver, fat, and muscle tissue. The smali amounts that accui..u-
lated rapidly decreased on withdrawai of feed containing FF 680.

~ HANDLING PRECAUTIONS

EF 680 is stable under normal storage conditions. it does notcake nor isit affected by exposure to
atmospheric moisture.

Even though FF 680 is not toxic oraliy or dermally and is not a skin or eye irritant within the
meaning of the Federal Hazardous Substances Act, as amended.January 1971, itisrecommend-
ed that prolonged skin contact, eye exposure, and inhalation of dust be avoided. If contact with the
skin occurs, exposed areas should be washed with soap and water. Protective gloves, chemical
safety glasses and dust masks should be worn. Smoking and eating should be avoided, when
handling the product.




s E\IERGBNCY n-:x.npnovz (501) 862-5141

'7'~~ID=WTITY - Great Lakes FF-680
e L _1,2=-8is(tribromophenoxy)=-ethane

 SECTION I - PRODUCT INFORMATION

MANUFACTURER'S NAME - GREAT LAKES CHEMICAL CORPORATIONM
TELEPUOMNE NUMBER FOR INFORMATION - (317) 463-2511
CAS REGISTRY NO. - 37853-59-1

DATE PREPARED - 8/86

- FORMULA - CInHSBPGO2 SUPERCEDES - 2/35

CHEMICAL FAMILY - Brominated aryl alkylene ether

PREPARED BY - Research Services Department
- Great Lakes Chemical Corporation
West Lafayette, Indiana 47906

SECTION II

HAZARDOUS COMPONENTS (Specify Chemical Identity: Common MName(s))

COMPONENT OSHA PEL ACGIH TLV Other Limits %

Recommended (optional)

1,2-Bis(tridbromo- 15 mg/m3 10 mg/m3
phenoxy)-ethane

Not estbl, 100
(Nuisance dust levels) '

GLCC Product Code: 505

2

GRBAT LAKES CHEMICAL CORPORATION




Great Lakes Chemical Corvoration
- *MSDS - Great Lakes FF -630

1,2-Biz(tribromophenoxy)-2ethane)
page 2
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SECTION IIl - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point Not Available
Specific Gravity (water = 1) 2.58
Vapor Pressure (mm Hg.) Not Available .
Melting Point 133-137°F (223-225°Q)
Vapor Density (AIR=1l) Nct Available
Evaporation Rate -~ -~ ° - Vot Available

(Butyl Acetate = 1)
Solubility in Water Insolublea

Appearance and Odor Wwhites crystallire powder
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SECTICN IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used) Not

Flammable Limits . Not

Applicable

Applicable

LEL Not Apnlicable

UEL Not Applicable

Extinguishing Media

All conventional extinguishing media are suitable

Special Fire Fighting Procedures

Wear self-contained breathing apparatus

Unusual Fire and Explosion Hazards:

Combustion in the presence of other fuels may ralease
hydrogen bromide or other toxic gases.
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SECTION V - REACTIVITY DATA

Stability Stable X Unstable

Conditions to Avoid: None

" -




~ Incommaribility (Materials to Avoid)

None known

-‘Mazardous Decsmoosition or Bvnroducts

rocmide or other toxic gasas

- - - Bazardous Polvrerization

May Occur Will Not Occur

Conditions to Avoid: None
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SECTIOM VI - HEALTH HA‘ZARD DATA

Route(s) of Entrv:

Inhalation? Yes Skin? Mo Ingestion? Yes

Health Hazards (Acute and Chronic):

Acute oral LD g for rats is gr=2ater than 10 g/%Xg. The acute
dermal LD5 fgt rabbits is greater thanm 2 g/kg. Gre=at Lakes
FF-680 is got a primary skin irritant and not a primary eye
irritant. Mo test animal deaths occurrad duriang a four hour
acute inhalation exposure and 14 day post-exposure period to
FF-680 at the maximum concentration employed of 36.68 mg/l.
In a 90-day dietary study, no treatment related changes were
observed in animals fed 6.1 or 1.0% FF-680. At 10%, minimal
liver cell enlargement was observed. Acute health hazard is
the potential for eye or skin irritation. Tests in laboratory
animals indicate a potential for liver damage from chronic
extramely high oral exposure.

Carcinogenicityv:

NTP? No IARC Moﬁographs? No OSHA Regulated? No

Siqns and Sympntoms of Exposure

Contact may cause eye or skin irritation.

Medical Conditions Generally Agaravated by Exposure

None reported. Existing dermatitis may be aggravated by
exposure. .



Graat Lakes Chem:ical Cerporztion . .-
. +MSD3 ~ Grzat Lakes FTF-46350 l,2-3is(tribromophenoxy) ~ethane) 2.
page 4 . R

In case of contact, immediacaly flush aves with olenty of
water Jor s: least 13 atnutes. $=2¢ nrompt anedical atta2ntion
if irritaticn occurs. In casa i o2ntacs, wash 2xposad skin
with soap and watar.

SECTION VII - DBECAUTICMS FOR SAFT HAMDLING AND USE

Steps To Be Taken in Case Material is R2leased or Soilled

Vacuum up s5ill to minimiza 3us
suitable, labellad containoer So

t in the air and n'acz2 in a
or
contact and innalation of dust.

¢isposal. Avoid 3kin or eye

Waste Disvosal Method

t2 in 2n apdrovad chemical incinerator 2quipped
r or in a chemi:sal land£ill as anprovad by
né ragulations.

Disnose of was
with a scructe

"]

Precautions to -e Taken ia andlina and Starina

Use reasonable care to aveoid skin and eye contact. Avoid
breathing dusts.. Wash contaminated clothin:g befors rause. .
Store in dry, well-ventilated arza. Avoid cverheating.

Other Precautiors

None

SICTION VIII - CONTROL MEASURES

Respiratorv Protection

Wear NIOSH approved dust rasvirator whera dusting occurs,

ventilation

Local Exhaust.- Use to minimize dusting Special - None
Mechanical - Use for gen=ral area control Other - None

Protective Gloves - Neoprene

Eve Protection - Safety glauses




cnochenexy)=ethane)

. Qther Protaective Equioment = Jear body covering clothing

3 Practices < %Wash thorcughly arter handlin

La gy

form is furnished solaly ror th

#A's Hazard Communication Standarg,
not bSe used for any other psurrnose.

DL¥eF/db:qQ




a8 on each of six albino
act area, in the amount of
e covered with gauze patch
rings were removed and the de-
‘#cored. -A second reading was
irg, T ver of the two readings was taken as
primary irritation index was determined to be zero
“and unabraded skin.

e¢yes of six Wew Zealand albino rabhits were examined. A 0.1
g+ -sample was instilied into an eye of each rabbit. The eyes
~__wers unwashed. Ey: examinations for irritation were made at 24,
""48, and 72 hours following application. No irritation was ob-
§ L : of the examination periods and the irritation index

A Wright Dust Peeder was used to develop a calculated atmospheric
- concentration of 36.68 mg.’/l. of the micronized test material.
Fiw le and five {emale rats of the Spartan strain were exposed
t{ £ hours to the test atmosphere. Signs observed during the

 period included increaseZ followed by decreased motor

: tia.‘éyﬁ.squint,‘ erythema, slight dyspnea, slight bradypnea,
lvation and nasal porphyrin discharge. At 24 hours and the

aticn ‘of the observation period, all rats appeared normal,

' xception of one rat that exhibited nasal porphyrin dis-

: wys seven and eight. All rats exhibited normal body
ht gains. No compound related findings were observed at

‘necropsy following the observation period. Three rats were cb-

sexved to have yreyisa foci in the lungs, which were not consid-

4 significant in rats of this age and strain.

Th® test material was added to the diet of male weanling vats for
28 days at 100G and 1000 p.p.m. 2Average body weight gains were

somewhat less then average control gains. Average organ weighis
‘were less than contyrois for both the 100 and 1000 p.p.m. dosages.
The lack of clinical and histopathological effects indicated the

. gffects noted were minimal. Data on body weight gain and food
J cons on. during the withdrawal periode of 6, 12, and 18 weeks
F showet FRoovery ose instances where differences between

s were noted during the test feeding periow
; weight effect was the result of palatability

aqe 2 of B




or a minimal reversible or transient toxic effect. Tissue residue
data determined by neutron activation for groups receiving the test
material indicated noderate residues in muscie, liver, and fat at
the beginning of wi%hﬁrawai and much lower residues in all tissues
at the two weeks withdrawal. After six weeks withdrawal, all resi-
dues ware markedly ?eéuced or negative in all tissues except the
ich gt had &2 low level regidue. The 12 and 18
"cex av&rage w1tharawa* values ifor liver and muscle are zero while
tissu Les;‘“e values are much lowered over the six week
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iver CD rats, the test
of 6.5, 1.8, 5.0 and
were used at each
related =are seen in
2, or f.oo0 7 umption.
d during study. No
were cobservad at necropsy
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mwentY‘flve ma and le Ci River {D rats were fed a
diet contai b1 a. oOf 3 material for 28 days.
Twenty-five nais and 25 female s W used as controls. No
changes considered t ¢ ~em¥euné reiated wers seen in general
behaviar or appearance, body welight ocd consumption or survival.
Slight increases in bromine ﬁﬁntsﬁt w found in the fat camples
from t“» tr eaued rats Iol?“w$n“ four ks of compound administra-
ti in ¢ 5y centent of the fat
i I ,‘ riod during withdrawal.
content of fat from
nermal limits.

in which groups
» 0.1, 1.0 or 10.0
nd bedy weight
i +hogse of the
the test yroups
Fourteen

was not deter-
,ggﬁl?&t;&ﬁ of
mu?al reactions
?%% rasults of
related to
SeIun aikaixn@




. ! were observed.
lute organ weights and

changes. Histcopathological
preent test material revealed
anong most animales in this group.
tae;l ‘or multifocal enlargenent

. 80 t:aatnont rolatod change3s were observed among animals
er 0.1 or 1.0 percent.

Tﬁ!ﬁﬁ&-ﬁight Day Dermal Toxicitx Study

The test compound waz applied at dosage levels of 50, 500 and
5,000 mg./kg./day, five days each week, for a total of four weeks
to New Zealand white rabbits. Three male and three female rabbits
were used at each dosage level. A control group of three male and
three female rabbits received normal saline. No compound related
¢linical signs were seen during the study period. No deaths oc-
curred during the study. The skin irritation observed was limited
to very slight to slight erythema which was observed in both the
control and treated groups. One rabbit at the 5,000 mg./kg. /day
dosage level exnibited very slight to moderate brythema. No sig-
nificant difference was noted in the degree of erythema observed
when comparing the observations made prior to and following each
daily dermal application. The erythema cbserved was considered
attributable to the control vehicle (normal saline) and not to the
application of the test material. Changes in body weight which
occurred during the study were not attributed to compound adminis-
tration. No compound related changes were seen in the hematological,
I.:‘A.—an_’i s e nw-in;'lmi- atndias condnotad at 14 and 28R davg No

~ d rclit.d qronu or microscopic pathologic lesions or varia-
tions in organ weights were notad in any rabbits from the experi-
-utal groups. ’

_!ultiglg Insult Test in Humans

were used o examine the irrita-
4 tial of the test material. No
3 d&ring the sensitxzxng phase of ‘the
Y m %




zation in the 45 persons

who completed the st;“*

Twenty-Cne Day Inhalation

In a 21 day iphalation study, albino rats were exposed to the test
material at atmospheric concentrations of five and 20 mg./l. The
exposure lasted four hours daily, five &ays each week, for three
weeks. A control group of rats was exposed only to air in the test
chamber., Clinical :bservatlons during the study period 4id not
revezal any significant compound related findings. No deaths oc-
curred in either the control or treated groups during the study
period. No compound relsted changes in body weight cor food con-
sumption occurred during the study. Hematological, biochemical
and urlnaleLS stuales obtained at 20 days did not exhibit changes
to compound application. No compound
“s ar variations in organ weight were
he é”*o exnerlmental
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Acute Inhalas

An inhaljlation study was mad with the pyrolvs products from
a mixture of ABS, FF-680, ar ntimeny id Alkiﬂo rats were
exposed to the pyrolysis products at 3 temperature of 68-€69°F with
an airflow of ten l./min. No deaths occurred during the four hour
exposure period or during the subsequent 14 day period of observa-
tion. 8Signs noted during the exposure period included decreased
motcr activity, eye sguint, slight dyspnea, and ocular porphyrin
dishcarge. At 24 hours, eye squint and ocular porphyrin discharge
were observed in several rats. From 48 hours through 14 days,
most rats appeared normal. Signs that were observed included one
or twe rats exhibiting Qﬁft stocl at 48 hours and 8, 10, 12, 13,
and 14 days: one rat exhib ting *es;lkata*y coﬁgestlen at 8, 9, 12,
and 13 days:; and one rat exhibiting ocular lesions {rom 48 hours
through seven &aya All rats exhibited normal body weight ga&ns
during the study pez. d. The percent wels: loss of compound in
the flask, after py s . at four hovug was galculated to be
2.45 percent of 166.0 : uf starting material. Necropsy
Llﬁdlﬁus chserve * termi RECTons conducted at 14 days re-
vealed one of . rat 3 ng scattersed grey foci in the lungs
and one of ten rats s Y. ! congsstion of the lungs.

Granulated FF-680

dry air over
24 to 135°C.
exposure | o
to an aversge.
af air. Th




: : -tion day
vad t:ha vekicle, corn

fnr vi ablae ‘ané ncaviable fetuses,
' 3 roticns, and total implantatione. There were
ne gfttwtl n.*-r» ou’ ahlc to t:tatment at dosage If;vels of 10,000 mg./

“e" material was glse~ co ully hy gavage to pregrant Charles River
€D rarg at dosAge levels o (80 1,000, and 10,00C mg./kg./day from
ay gix throvrga 45, The 1.3 care sacrificed on gestation day 20.
Thore were no . inlogicaliy szamangrful differences in the mean number
. of viable >qad¢ wrviavsin fetuscs,. wer’y or late resorptions, corpora
“Jutes, male ~‘.‘ Tegio W r2bid OV mean i.‘(."'l" body weights between the
treated and gt oeatwi qroups. Facal v formations and variations
WEre COouperaEy .‘v':\ for rua2 =hreated and <« :tinol groups.

iawe Mmt,x_i\:ah o /Depiail

regidue a272vaularice /@apletitn :tudy was conducted uvpon
"lai.ns rate fod sltasr zero or 1,000 p.p.m. of the test
12z aud five femeles from each g-oup were sacri-
H e 20 .. 52 124 weeks nt testing. The same number of
Com0iad ‘roa test dia: at 2a weeks and allowed 2, 4,
2 5% veex recorexy pericds prior to sacrifice. Body

a'&igu*‘ ¢ains smong st animals compared favorably
* na tnth thg taut and racevery parioda.




ea to microorganisms
)¢ and qarden soil in a shake
total degradation was monitored by
1iberated due to degradation of the
+] 'roorganisms present. Three dif-
: ne “C«labeled test ma‘erial in microbial
uné‘a were prepared (1.0 and 0.0l percent, and 1.0 p.p.m.). In-
- cubation of the 0.01 and 1.0 v»ercent tests was terminated after
211 days or 30 weeks; from t..e 1 p.p.m. test a final sample was
. obtained at 183 days (26 weeks). Degradation was evident in all
test samples but the rate was considered low. iil recoveries
of 1.11 and 0.53 percent of the initially applied "~ C-activity were
cbtained from thi40 01 percent and 1.0 percent test groups. In the
one part of the C-labi}ed test compound per million parts of
media grovp, the total ~ C-activity recovered durjng 183 days of
incubation amounted to 1.41 percent of the total c applied. In-
hidition of the growth rate of the microbial population in the
pcecence of the test material ai4the 1.0 percent level may have
been responsible for a reduced 0, evolution.

-Mutagenicity Testing - Ames Test

The test material was evaluated for mutagenic potential iilizing

the Ames test employing both falmonella and Saccharomyces micro-
organismg at dosage levels of 0.25 ug., 0.5 pg., 5 ug., and 50 ua./
platue. The solvent was dimethylsulfoxide. In the absence or
presence ©f the rat liver activation system. this material did nct
demonstrate mutagenic activity. The test material was not . on-
sidered mutagenic under the test conditions.

ré-Hour Static Aquatic Biocassay

Bivegill £ish were used as a test species in a 96-hour static aguatic
bioassay. . A single introduction of the _est material was made and
the tcxicity wvaluated at 24 hour intervals for a total cf 96 hours.
!hu concentrations tested were 464, 681, 1000, 1470, 2150, and 3160
mg:/1. of water. Abno.mal behavioral patterns observed were swimming
15 side position, staying at the bottcm and 'ving at the bottom.
The acute tanieity {ThL.n) &t 24 hours was grea:er than 3180 mg./1.,
at 48 hours th 50 wd8 1977 mg./l. ‘and at 96 hours the TLg, was

1551 mg./1.




dstermining the
'stam.  The parti-

applied to silica gel surfaces was
-test materiai was degraded rapidly and
!hg initial degradation half-life was
Xposure, the degradation then entered
half-life of about 1.7 days. After ten days,
Some of the test material
‘, tl were problbly volatilized from the plate
| 't - four degradation products were detected by TLC
ys! ,1n nding 2-(2',4',6'-tribromophenoxy)ethanol. The degrada-
ion ptcﬂnctt appaarnd to be transitory.

la oral dose of the test material. Eighty per-

‘e, within 96 hours. The maximum residue after
] )op.m. The maximum residue for other

.3, at 2‘ hours after 4c:ing and gradually de-
P.p.m. at 96 hours. The rate of elimination in
to be proportional to the concentration in the blood.

ues indicat= the material is poorly absorbed in the

t compound in distilled water was shaken in a
sranight. After centrifugation (12,000 X Gl at
for one hour, water solubility was determined

average solubilicy (p.p.m.) of duplicate experi-
lﬂa 35°C respectively were 0.16, 0.20, and 0.08.




STABROMODIPHENYL OXIDE

)

ar ABS. Nvlon, Polycarbonate, and
DE-79 in numerous organic systems

ihe solub.lity o

r unsaturated poliyesters and ep~xy thermoset resins.
or DE-79 leading levels may be found i+ the product use bul-

Thermogravimetric
Analysis (TGA)

Weigin Loss (%)
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>

ing Rate =
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TOXICOLOGICAL INFORMATION

The potential of DE-79 for eye injury or intoxication by ingestion, eye or skin contact is believed
to be low. The oral LDsg for rats has been fcund to be greater tha 500 mg/kg of *~dy weight.
Dermal LDgg for rabbits is greater than 2000 mg/kg. Repeated inhalation of z.. s shouid be
avoided. The LCsp of DE-79 for rats is greater than 60 mg/liter.

DE-79 is not mutagenic In a series of bioassays employing salmonella and saccharomyces in-
dicator organisms both directly and with liver activation. Chronic over-exposure may result in
liver offects and a potential for developmental effects.

A complete summary of toxicity data is available upon request.

HANDLING PRECAUTIONS

The following are general precautionary measures which should be followed for DE-79. Ex-
cessive exposure to the product should be avoided or prevented by the use of appropriate per-
sonal protective equipment. The use of safety glasses with shields, rubber gloves, and dust
respirators is recommended. Suitable ventilation in the work place is recommended as a stan-
dard practice. Contaminated clothing should be washed before reuse.

DE-79 is not hazardous under the Federal Hazardous Substances Act and is not a hazardous
waste under the Resource Conservation and Recovery Act.

FIRST AID RECOMMENDATIONS

1. For eye exposure to DE-79, flush for several minu‘es with fresh water. If ill effects continue,
get medical attention.

2. For skin exposure, wash with soap and wa'er repeating the prc "ss a number of times until
traces of product are r--~oved.

3. For excess exposure to dust if breathing diffi .lties occur.  .1ove person to fresh air and
obtain medical attention.

4. |f large amounts of DE-79 are swallowed, get medical attention.




MAIERIAL SAFETY DATA SHEET

EMERGENCY TELEPHONE (..01) 882-5141

IDEHTITY - Great Lakes DE-79
Octabromodiphenyl Oxide

SECTION I - PRODUCT INFORMATION
MANUFACTURER'S NAME - GREAT LAKES CHEMICAL CORPORATION

TELEPHONE NUMBER FOR INFORMATION - (317) 463-2511

CAS REGISTRY NO. - 32536-52-0; DATE PREPARED - 9/86
68928-79-0; :
68923-80-3

FORMULA -~ C12H23r8 SUPERCEDES - 6/85

CHEMICAL FAMILY - Brominated diphenyl oxide

PREPARED BY -~ Research Services Department
Great Lakes Chemicai Ccrporation
West Lafayette, Indiana #7906

SECTION II
HAZARDOUS COMPONENTS (Specify Chemical Identity: Common Name(s))

COMPONENT OSHA PEL ACGIH TLV Other Limits 4
Recommended (optional)

Heptabromodiphenyl oxide
Octabromodiphenyl oxide 15 mg/m3 10 mg/m3  0.25 mg/m3
Nonabromodiphenyl oxide

(Nuisance dust levels)

GLCC Product Code:

GREAT LAKES CHEMICAL CORPORATION
P.O. Box 2200 - Highway 52 NW . West Lafayette, Indiana 47968




Great Lakes fpemical Corporation ' A
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SECTION III - PHYSICAL/CHEMICAL CHARACTERISTICS
Boiling Point Not available
Specific Gravity (water=1) Approx., 2.76
Vapor Pressure (mm Hg.) Not avaélable
Melting Point 167-257"F
Evaporation Rate Not available

Vapor Density (AIR=1) Not available
(Butyl Acetate = 1)

Solubility in VWater Negligible
Appearance and Qdor Off white beads with no oaor
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used) Not spplicable
Flammable Limits Not applicable .
LEL Not appolicable
UEL Not apolicable

Extinguishing Media

All conventional media are suitable

Special Fire Fighting Procedures

Wear self-coutained breathing agparatas

Unusual Fire and Explosion Hazards:

Combustion in the presence of other Tuels may sult 1in
the release of hydrogen bromide and/or bromine
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SEGTION V - REACTIVITY DATA

Stability Unstable Conditions to Avoid: None

Stable




Effective:
Supersedes:

PRODUCT USE
DE-79™

THE.«MOPLASTIC APPLICATIONS

The unique properties of DE-79™, relatively low melting range, good thermal stability, and
high bromine content, make this flame retardant an excellent choice for many thermoplastic
systems. DE-79 melts under normal compounding conditions and thus is easily blended
into a molten plastic rather than having to be dispersed as solid particles. Generally improved
impact strength of the FR plastic system resuits when DE-79 .s used. Below are suggested
loading levels for DE-79 in specific thermoplastics for which it is recommended. Modifica-
tion of these loadings may be necessary .f other additives are used to alter the polymer
system'’s physical properties. ’

RECOMMENDED
STARTING LEVELS
DE-79  Sb203
POLYMER SYSTEM FR PERFORMANCE TESTS (%) (%)

ABS UL%4Vv-0@ 1/8" 14.8 25

. UL%4Vv-0@ 1716 . 14.2 71

Nylon 6/6 UL%4v-0@ 1/8" 124 26

Polycarbonate UL94 vV-0@ 1/16" 10.7 -0-

PBT (Unfilled) UL94 V-0 @ 1/16" - 109 54
Styrene Maleic

Anhydride (SMA) UL94 V-0 @ 1/16" 120 40

Because DE-79 is a low melting flame retardant, in some systems a plasticizing of the compound
FR plastic may result. The use of a combination of DE-79 with the higher meiting DE-83R can
balance the desired physical propert.es of the plastic. On the back of this page are recommended
combinations and loading levels for some spec:‘ic polymer systems.

conditions of use are beyond our control, all risks are assumed by the_user‘ No n_pnsenmion is.expm_ssed or implied,
and nothing herein shali be construed as permission or recommendation to practice a patented invention without a o

PRO. Box 2200, MNighway 52 N.W., West Latayette, indiena 47908 Phone: 317/483-2511, Telex: 27-9428, Cable: GLAKCHEM Latayette

. ) . 3
The information supplied is prc sented in good tith and %as been aerived from sources betieved 10 be reliable. Since G t l l
Chemical Corporetion




RECOMMENCED

POLYMER FR PERFORMANCE RATIO OF SBTL‘E\SEFA LSEQIZEOL§
SYSTEM TEST DE-79/DE-83R (%6) (%)
ABS UL94 v-0@ 1/716" 172 16.7 55
PBT (Unfilled) UL94 V-0 @ 1/32" 3N 9.7 3.6
11 8.8 36
1/3 9.9 3.6
PBT (30% glass filled) UL94 V-0 @ 1/32" 1/3 9.9 3.6
Nylon 6/6 UL94 V-0 @ 1/32" 1/1 9.8 A6

THERMOPLASTIC COMPOUNDING
The efficiency of flame retardant systems is highly dependent upon uniform dispersion of
DE-79 and antimony trioxide. This is typically accomplished by dry blending the componrents
followed by processing above the polymer melt temperatures in a Banbury mixer. Specific
time/temperature conditions can depend upon the polymer’'s physical properties, but must
remain significantly below the point at which thermal degradation of DE-79 begins. Below
are detail TGA data for DE-79 and an expanded scale profile curve up to 10% weight loss.

THERMOGRAVIMETRIC ANALYTICAL DATA — DE-79

Weight Loss, % 1 5 10 25 50 75 95 a8 99
Temperature, °C 246 285 302 327 348 362 373 375 4290
Op
(72}
174
<]
-~
£ c
2 v
o
s
N3
101
240 260 280 300 20

Yemperature (°C)

Flame retardants, fire retardants, or similar expressions are not
with such terms as non-burning or self-extinguishing. Descriptive
tardant are used for a class of chemicals, such as those described in
literature, which are incorporated intc plast'c compounds. allowing the re
laboratory tests as defined by flammability safety reguistions or codes
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~ Incompatibility (Materials to Avoid)

-~ None known

“”*fi\gggardous Decomposition or Byproducts
. Hydrogen bronide and/or bromine

Hazardous Polymerization

May Occur Will Not Occur
Conditions to Avoid: None

SECTION VI - HEALTH HAZARD DATA

Route(s) of Entry:

Inhalation? yes Skin? no Ingestion? yes
Health Hazards (Acute and Chronie):

‘ Acute oral LD., (rat) is greater than 5000 mg/kg, dermal LD
(rabbit) is grQater than 20C0 mg/kg, inhalation LD 0 (rat) §Q
greater than 60 mg/l. In a 90-day feeding study at 100, 1000,
and 10,000 ppm, liver and thyroid effects were observed.
Thyroid hyperplasia was reversible upon compound withdrawal.
Hepatocytomegaly declined upon compnund withdrawal.
Develanmental effects have been reported by anather company
for octabromodiphenyl oxide at 25 mg/kg/day in a teratology
study. The NOEL is reported to be 2.5 mg/kg/day. A
range-finding teratology study with DE-79 indicates a
potential for fetotoxicity as evidenced by reduced body weight
at a dosage level of 50 mg/kg/day. The NOEL is 25 mg/kg/day.
Chronic overexposure may result in liver effects and a
potential for developmental effects.

Carcinogenicity:

NTP? no IARC Moncgraphs? no OSHA Regulated? no

Signs and Symotoms of Exposure

No known signs or symptoms of exposure

Medical Conditions Generally Aggravated hy Exposure

None reported




- Eyes: Flush with water. Get medical attention. Skin: Wash

~~ . with soap and water. 1Ingestion: Get medical attention.

-~ Inhalation: Remove person to fresh air. Get medical
attention.

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps To Be Takeh in Case Material is Released or Spilled

Sweep-up and use material when possible. Collect in labelled
containers for disposal. Wear protective equipment,

h Waste Disposal Method

Dispose of waste in an approved chemical incinerator or in an
approved chemical landfill as allowed by current laws and
regulations,

Precautions to be Taken in Handling and Storing

Store in dry, well ventilated area. Avoid overheating.

Other Precautions

None
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SECTION VIII - CONTROL MEASURES

Respiratory Protection

Wear NIOSH approved dust respirator if dusting occurs.

Ventilation -

Local Exhaust - Use to maintain dust below TLV ’ .
Mechanical - Use for general area control
Special - None

Other - None

Protective Gloves - Desirable if skin contact likely

Eye Protection - Safety glasses
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Other Protective Equipment - Wear clean, body-covering clothing

Work/Hygienic Practices - Wash thoroughly after handling

Information on this form is furnished solely for the purpose of
compliance with OSHA's Hazard Communication Standard, 29CFR
1910.1200 and shall not be used for any other purpose.

DLMcF/db:46
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.?0C1A3&0KODIFHENYL OXIDE (DE-79)

PR : Male Charles River CD rats were fasted overnight

, ' treated by intubation with octabromodiphenyl oxide at rates
'of 50. 500 or 5,000 mg./kg. suspended in corn oil. Ko rats died

during a subaaquent lﬂ-day observation period; all rats in all dose

- sevels exhibited normai weight gains. These test results indicate

that cvotabromodiphenyl oxide is not a toxic material by the oral

route of administration.

Acute Dermal. Octabromodiphenyl oxide was applied to the
closely clipped abraded ard unabraded skin of male and female albino
rabbits at concentrations of 200 or 2,000 mg./kg. for .24 hours.
During a subsequent 1l4-day observation period none of the rabbits
died, and all exhibited normal weight gains. These test results
indicate that octabromodiphenyl oxide is not a toxic material by the
dermal route of administration.

~ Primary Skin Irritation. Octabromodiphenyl oxide was applied
to the closely clipped and abraded and unabraded skin of male and
female albino rabbits at a dosage of 500 mg. The area was then
wrapped and occluded with a gauze bandage and Saran Wrap. After 24
hours, the wrappings were removed, and the rabbits' backs were
washed with tepid water and examined for irr-itation. The
examination was repeated at 72 hours. One rabbit showed very slight
erythema at 72 hours; the remaining radbbits exhibited neither
erythema nor edema at either examination time. These results
indicate that octabromodiphenyl oxide is not a primary skin
irritant.

Acute Inhalation. Male and female Charles River CD rats were
exposed Tor one hour to concertrations of 2 or 60 mg./l. of
octabromodiphenyl oxide in air. The physical nature of the compcund
precluded administration at higher than the 60 mg./l. dose level.
During exposure, the rats were continuously observed fer
pharmacodynamic and/or toxic signs. Rats at the 2 mg. ﬁesaég
exhibited decreased motor activity, erythema, and eye %qu; t during
exposure. Upon termination and during the subseque“t th-day
observation period, all rats survived, appeared normal, an
exhibited normal body weight gains, Rats at the 60 mg./1
exhibited decreased motor activity, erythema, eyve mﬁwi?
tachypnea during exposure. Signg were the same on te
except for the addition of aalivation in cne rat. !
subsequent 1ii-day observation pericd, all rats sp
except for one which exhibited salivation on the
days; no mortalities were noted. These *aﬁﬁ raay
octabromodiphenyl oxide is not 2 hig
inhalation route of administration.




, tiens of 100 mz.
o tre corjunctival sac of the
le New Zealand white rabbits,
were made at 24, 48, 74 hours,
' 8 fluorescein and ultraviolet
Be ‘fer earnéul dmage. Irritative findings
teored according to the method of Draize. A very slight

acharge wvas noted from the eyes of two rabbits at 24 hours, and a
ry slight redness was noted in the eye of one rabbit at 48 hours.
K e were no other sign- of ocular irritation or corneal damage.

- These test results indicate that octebromodiphenyl oxide is not an
eye irritant.

Fourteeu-nt§ Inhalation. Charles River CD rats were exposed to
a miocronize ust of octabromodiphenyl oxide introduced into an
inhalation chamber at anominal concentrations of 1.2, 12, 120 and
1200 mg./cu.m, for eight hours per day for 14 consecutive days.
Actual airborne dust concentrations during period of chemical
introduction determined by air sampling ranged from 15-45% of the
nominal values. It was not possible to measure the extent tc which
oral exposures to the chemical occurred as a result of ingestion by
preening or in any other fashion. There were five male and five
female rats in each does grouv and in a control group. The rats
were observed daily for ocular and nasal irritation, respiratory
distress, and any pharmacotoxic signs before and immediately after
the eight-hour exposure. Individual body weights were recorded
periodically before compound administraticn and at 1, 7, 13, and 14
days during exposure. Blood and urine samples were obtained for
analysis from all rats of the 120 and 1200 mg./cu.m. dosage groups
and all controls after the 13th day of exposure. Hematological
studies fncluded hemoglobin, hematocrit, erythrocyte cound and total
and differential leucocyte counts. Biochemical studies performed
included glucose, urea nitrogen, serum glutamic, oxalacetic, and
pyruvic transaminase activitiss, and serum alkaline phosphatase
activity. Urinalysis studies performed included measurement of
volume, pH, specific gravity, description, color and appearance,
qualitative tests for albumin, glucose, bilirubir, and occult blood,
and microscopic examination of the sediment.

Following the 1ith day of exposure, all rats were necropsied and
analyses of bromide were done on sections ¢f lung, fat, and liver
tissues. Organs and tissues were examined for gross abnormalities
and fresh weights were taken on lungs, spleen, liver, kidneys, heart
and brain. The adrenals, thyroid/parathyroid, and pituitary were
weighed after fixation. Histopathological examinations of formalin
fixed, and hematoxylin and eosin stained paraffin sections of liver
from the 1,2, 12, snd 120 ug,/eu.n. dosage levels were also examined
histopathalogicaliy. c

No nninals dled during the test period nor were there sany changss in
apgearanee or. general behaviar in the 1.2 or 12 mg./cu.m. dosags
end N ) e ;eriod, all gaigaig




~fran about 1.5 to 12.5 times
11y significant variations in
r'er, kidney, brain, and adrenal
, ups, the diological significance of
. - h the exeepbiun of the increase in liver
e and female rats in the upper thrce dose levels,
hvy variations were not accompanied by morphologic
Ware considered compound related. At necropsy no
gross pathologiz lesions were observed in any of
4 dose level, Compound-related liver effects were
histo‘ ithologically in rats at 12, 120, and 1200 mg./cu.m.
The liver effects in the 12 mg./cu.m. dose level
very slight to slight, focal to multifocal cytoplasmic
thewh;pitaoytea accompanied by focal acidophilie
yidual and small groups of liver cells. The
e upper two doses were similar to the above with
the enlargement of the hepatocytes were
: distribution and focal, small to large
- necrosis of very slight to marked degree, -
: Y in the highest dose level. The
e h pntoeytesaand occasionally the areas of
' were usually observed in the centrolobular
teﬂ liver lobule. The relative severity of the
gacxy more pronounced among the male test
and other tissues were
present in most instances

Charles River CD rats were fed at
: and 1000 ppm for 28 days. There were
® rats in each dose group and in a control group
t. . The rats were observed daily durin, the
L4 behavior and appearance. Body weights
eaerded weekly. At the




the 10&9
but éelieved to
, _ in the
; npn—éie%sry level and
iis :t the 100 ppm dietary

- - Compo Arclated hiatopathological liver
served in rats from doth 100 ppm and 1000 -pm dietary
hey consisted of enlarged centrolobular and midzonal
yual cells in which the cytoplasm had large areas of
: : Crlnvlar "ground glass™ appearance and frequently contained
- eoainophilic “round bodies.” These liver lesions occurred more
. frequently and with greater severity in males; their incidence and
- daverity were dose-related. Seve:al rats from the 1000 ppm dietary
. 1evel had a slight to moderate hyperplasis of the thyroid but
whether the change was compound-related or only represented a
somevwhat greater degree of normal morphological variation than
occurred in the control rats could not be determined. Dose-related
increases in bromide levels of liver tissues were noted in pooled
tissues from both male and female rats and ranged from about 6 to
about 137 times the levels found in the control groups.

Twenty-eight Day Feeding. This study was done in conjunction
with the 90-day feeding study summarized below. Charles River DC

rats were fed at dietary dose levels of 100, 1,000, or 10,000 ppm of
octabromodiphenyl oxide for 28 days. There were 10 male and 10
famale rats in each group; 35 male and 35 female r-*s from the 90
day feeding study served as controls. The rats we cbserved daily
during the feeding period for changes in behavior or appearance.

Body weights and sex group feed consumptions were recorded weekly.
Hematology, biochemical and urinalysis studies were performed during
the fourth week of animal feeding. At the conclusion of the study
five rats/sex/dose were sacrificed for gross pathological
examination and for histopathological examination of selected
tissues. The remaining five rats/sex/dose were maintained on normal
diets for four weeks of compound withdrawal and then were sacrificed
for equivalent examinations. Liver tissues of each individual
animal in each group were analyzed for bromiae content.

In none of the dose groups did rats die, nor were there changes
noted in behavior or appesrance of any of the rats during the
feeding period. Body weights and feed consumption were slightly
lower than control animals for some rats of the 1,000 ppm and 1C.
ppa dose level groups when compared to control ratgg Hema»eiagv
results were comparable to controls at :11 dose 1evea however,
urea nitrogen levels were siightly elevated for one o "tw> male racs
and most female rats at the 10,000 ppm dose level. At ne. OpsY,
observaed groas changes which. a*y have been compound reilated were
limited to the livers of some rats in the 10,000 ppm dose group.
These changes included brownish discoloration and accentuated
lobulation of the 1iver. rIneretacs in absolute and/or reistive

1 ; g e 1 éﬁﬁ and 1& 1& ppm dose
levels, f : g But, -
atatistiﬁ!ll:
to beé related

levels, wnd;




;ateuftcs

. “and midzonal portion of the liver

d & change which gave the cytoplasm a
~addition, at the 195,000 ppm <_se

suolation of centrolobular

je¥oral sxhibited necroses of scattered individual

lowing four weeks of compound withdrawal

sffecta which were considered compound related

ats from the 100 ppm level, The same cytoplasmic

r'4 scribed above was seen in two male rats from the 1,000 ppm

ose and five male rats from the 10,000 ppm dose bu- was somewhat

educed in severity as compared to that observed in rats sacrificecd
immediately following four weeks of compound administration.

. Additional compound related liver effects were limited to necroses
of scattered individual hepatocytes in a female from the 10,0N00 ppm
level and the occurrence of intracytoplasmic hyaline inclusions in a
male from the same group. 1 dose related increase in liver bromide
levels was seen for rats in all treated groups after four weeks of
compound administration, but those bromide levels dropped rapidly
during the four weeks of compound withdrawal. Although there still
was a dose related increase for all treated rats as compared to
control animals, the bromide levels of rats at the 100 ppm dietary
level approached those of the control rats at the end of the four
week withdrawal period.

Xinety Day Fecdin*. Charles River CD rats were fed at dietary
dosage levels o , 1,000 or 10,000 ppm for up to 13 weeks. There
were 35 male and 35 female rats in each dose group and in a control
group fed only the basal diet. The rats were observed daily during
the feeding period for changes in behavior and apgzarance. Body
weights and sex group feed consumptions were recorded weekly. Blood
and urine ssmples were obtained for analysis from five
rats/sex/grovp at one, two and three months of study. Hematological
studies inc.- 'ed hemaglobin, hematocrit, erythrocyte count and total
and differe-tial leucocyte counts. Biochemical studies performed
incliuded giueoin, urea nitrogen, serur glutamic, oxalacetic, and
pyruvic transaminase sctivities, and serum alkaline phosphatase
sotivity. Urinalysis studies performed included measurement of
volume, pR and specific gravity, description of color and
sppesrance, qualitative tests for aldbumin, glucose, bilirubin and
ocuult blood, and nieroacopic examination of the sediment,

laalyl!* of brouide as vell 25 . grosy pathology and

ittcpttaoleg; u‘re conducted on xiver ‘specimens obtained from ive
t ificed at the following intervals: After 13
‘ and after 13 weeks of Lﬂﬂﬁﬁﬁﬂﬁ

8y six neatka, or one. Y€i§ of




¢ withdrawal
iry. One rat at

\ rewal pericd
1njary. It i=

d& Nno p rmocodynanic or toxic signs
, xeithtr body weights nor food
signific ly different from controls. There were
significance in the hemotology, ' ‘ochemistry or

ur ¢ ’thta dose group when compared to control animals, A
<A ~lated increase in liver bromide levels was seen after 13

~ weeks of compound administration. The liver bromide levels dropped
rapidly during eight weeks of compound withdrawal after which mean
levels were approximately twice those of controls. Aiter six months
and one year of compound withdrawal, the liver bromide levels of the
treated rats were very close to but slightly higher than those of
the control animals. The only organ weight erffecis noted for this
dose group were increases in absolute and/or relative liver weights
observed at the end of the 13 week feeding period but not in rats
sacrificed following the compound withdrawal periods. At necropsy
no gross changes were observed in animals at this dose level and any
time of sacrifice. Compound related liv-r effects were seen
microscopically in U4 of 10 rats in this dose level. These effects
consisted of the "ground glass" cytoplasmic changes and were the
only compound related liver changes noted at this dose. Other
tissues examined from rats at all sacrific- times were considered
free of compound related histopathological :ffects.

- Results of the 1,000 Dietary Feedinz. At the 1,000 ppm
dosage level of ooEaBronoangenyI ox¥ae no pﬁarmacodynamic or toxic
signs were observed in the animals, Female rats at this dose gained
‘less weight but consumed approximately equivalent amounts of food
when compared to controls during the 13 weeka of compound
sdministration. There were no differences of significance in the
hamatology, biochemistry or urinalysis of this dose group when
comnared to control animals. A dose related increase in liver
bromide levels was seen for rats in this treated group after 13
weeks of compound adainistration. The liver bromide levels dropped
rapidly during eight weeks of compound withdrawal and continued to
denlinc thro succeeding withdrawal periods until at the end of
i und withdrawel the liver bromide levels were a

peak values dut still remained higher than those
 The only organ weight effects noted for this dese
' sl u Tand/or relative liv«r and thyroid

¥ ?3 ‘week feed*ng pariod but net in
- Gther




‘nal vaeuolation,
~ atocyte cytoplasm
lnliona in hepatocytes.
"rat at this dose and
1,000 ppe dose following one
slation of hepatocytes with
\eous fluid. No hepatic

ensle fata at this dose gained less body weight when
© the controls during the 13 weeks of compound
on and continued to show lower body weight gains during

d aithdrawal period while consuming less food than any
le rats at this dose exhibited low normal

f the erythrocytea. At three months of study, sli .t
eases in hemoglobin, hematocrit and erythrocytes were
of the female rats at this dose. Glucose values for

® rats at this dose were slightly lower than those of
‘8 :11 intervals of analysis. Orange coloration of the

loraclon of the urine for one female at two
2 red coloration was also noted for two femalizss

udy. A dose related increase in liver bromide
Th=

f eontrols. A statistically signifi%n
iney weights in male rats may have been
ved at all sacrifiee timgg: .




eé lobulation and yfiiawish mottling
zaloration of liver and kidneys,
sbserved in these rats were

These eh&ag&a iﬁgiﬁﬁg accen
of the livers and brownish
Other gross pathologice e;f%—

asonsidersed spontansou anrelated to treatment, Following one
year of compound wit awal all remaining rats were sacrificed and
no gross pathologle effects which vwere considered compound related
were seen at this dose level., Following 13 weeks of adminiatration
compound reisted liver effsctz were seen histopathologically in all
rats sacrified at this dose level, These liver effects consisted of
the "ground glasa® cvtoplasmic chznges described previously.
Hepatoeyie cytoplasmic ?aéuslatien, which probably represents fatty
degenerstion, cccurred in 3 number of rats this dcse. Necrosis
of scattered parenchymsl cells or of centr iar cells,
centrclichbular fibrosis znd s greenish pigm n Kupffer cells and
hepatocvtes alssc occurred in sSome rats and ceonsidered compound
related. Histops iogical kidney changes aracterized by the
aeeurrence of small to moderate numbers of ical tuh"’e@
conagidered Lo reprasaent r tubul ere conciuded to be
compound related, ' u e;hrgsis whiie
anotner exhibit 1 tubules,
Cellular change pound related and
& observed i 3 of compound
2%y on . ! 2 or ons vear of
nd hdr iatop cohservaiions were

3¢ as above e 2asin A hvyperplastic nodule
nf the liver was nctea in one rat ight week and six
month compound withdrawal groups. erplastic nodules
or neoplasms were seen in rats sa ne vear of compound

withdrawal.

Mutagenicity. Octabromodiphenyl oxide was examianed for
mutagenic activity aﬁ a ﬁumgaw of cor ratioct 1s in a series and in
Vlufﬁ m‘y?ﬂéﬁa; assay i
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DA damage in
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smster Ovary
e-ability of the
ca«(SCEs). ‘Sister

bNA breakage and reunion,
, E formation and the biol.gical
e3 1is not understnod. In the te-t,
e were exposed to five concentrati-ns of
ié(s 750,250,75,25, and 7.5 ug./ml. o. DMSO for
resence and in the absence of metabolic
- @xposure period was followed by a 24 hour
\ + After treatment with colcemid and staining,
: 1ls in the metaphase stage of mitosis were scored whenever
ponliblc at each dose level for the number of sister chromatid
exchanges. No statistically significant increase ir the nvmber of
exchanges per chromosome or the number of exchanges per ceil was
: ‘seen - at any of the lavels tested, either with or withrut metabolic
. “gotivation. Octabromodiphenyl oxide was not found to be mutagenin
" im this assay.

ange-Fin e Teratology Study in Rats. Potential mate.nal and
ulbryo axic e ee s were evaluated in this study. Fomale rats were
dosed daily by gavage from days 6 through 15 of gestation with 2.5,
6.0, i5.0, 25.0 and 50.0 mg./kg./day of DE-79. All animals
survived gestation day 20 when they were sacrificed. No compocund
related effects were observed at 2.5, 10.0 and 15.0 mg./kg./day. At
25.0 mg./kg./dsy increased serum bromide levels were observed. Mean
maternal body weight gain was statistical reduced in the 50.0
mg./kg./day group during gestation. Days 16-20 partially due te¢ in
increased number of late resorptions and statistically reduced mean
fetal weight. The cholestrol level was slightly increased in the
50.0 mg./kg./day group. No compound related macroscopic or
-microscopic findings were observed in the liver or kidney tissues,

‘ lb"rfceta on organ weights were observed.

-.The malformations and developmental variations observed in the
'50.0 mg./kg./day group are commonly associated with material
toxiecity. Fetal anasarca and bent limb bones were observed at tne
50.0 mg./kg./day level. Mean fetal bcdy weight ani increased
postimplantation loss due to late resorptions was also observed at
this level but not at a statistically significant level compared t
controls. Reduced ossification of the skull, various bones
‘. - wnossified and 3wo instances of bent ribs were alsc noted at this
doae level, Bent limb bones and bent ribs are a “egars;gé%
- pathologic tinﬂing related to rs.arded ossification §u§ to matern
toxicity. The fetal findings at the highest dose level were
considered by the performing laboratery to be a2 reasult «f me
tex eity rather than 8 teratogenic effect.
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GREAT LAKES DE-71™

DE-71, PENTABROMODIPHENYL OXIDE, is a high O
viscosity liquid flame retardant containing 71%
Bry Bry

aromatic bromine. It offers thermal stability and
nroduct compatibility for many thermosetting
and thermoplastic resin systems. - (x +y =5)

PENTABROMODIPHENYL OXIDE

APPLICATIONS

DE-71 is recommended as an additive flame retardant for unsaturated polyester, rigid and
flexible urethane foams, epoxies, laminates, adhesives, and coatings. DE-71 is readily
soluble in styrene, polyols, phosphates, Freon 11, and isocyanates, for blending into the
polymer systems. Specific formulaion recommendations for DE-71 may be found in the
product use bulletins.

THERMOGRAVIMETRIC ANALYSIS (TGA)
PHYSICAL PROPERTIES @10°/minute heating rate

See price information bulletin
for specifications.
Formula Weight: 564.7
: : Viecoue Amber Liguid
Bromine Content, %, ' 69-72
Color, Gardner, max: 12
Acidity, mg. KOH/g. max: 0.25
Volatiles, 1 hr at 105°C, %, max: 0.1
lron, ppm, max: 10
Specific gravit.
gm/m. @ 25°C: 2.27

{approx. 19.0 ibs/gal) 3(;0 T 460

Temperature {°C)

T‘%=210°C
75%=238°C
T\o%=253°c

Weight Loss (%)

Solubility at 25°C {(g/100g solvent)
Water <0.1 Freon 11
Methanol 1 Polyol
Methylene Styizne
Chloride Cc Methyl Ethyl Ketone
Toluene C Triethyl Phosphate
. Dioctylphthalate > 100 C = Coinplete solubility

The information supplied is presented in good faith and has been derived from sourcesbel_iovedtobemﬁab!e.‘smpo
conditions of use are beyond our control, alt risks are assumed by the user. No npnsentatnnisemd or imphed,
undnommghoninshallboeonswodaspomisionornoommondaﬁontopncﬁceapamtedinvonnon without a

license.
RO. Box 2200, Highway 52 N.W., West Latayetie, indiana 47908 Phone: 317/483-2511, Telex: 27-9428,




TOXICOLOGICAL INFORMATION

The potential for eye injury or intoxication by ingestion, eye or skin contact is believed te
be relatively low. Repeated inhalation of vapors may be hazardous and should be avoided.

The oral LDso value for rats has been found to be greater than 1000 mg/kg of body weight.
Dermal LDg, for rabbits is greater than 2000 mg/kg. and the inhalation LCs, for rats is greater
than 200 mg/L.

DE-71 is determined tc be not mutagenic in a series of bioassays employing salmonella
and saccharomyces indicator oranisms both directly and with liver activation.

A complete summary of toxicological data is ava‘lable upon request.
HANDLING PRECAUTIONS

Opportunities for long-term chronic exposure should be limited. Repeated inhalation of
vapors may be hazardous and should be avoided.

The use of safety glasses and protective gloves is recommended. Wash any contaminated
areas with soap and water.

Store in a dry, weil ventilated area. Avoid overhzating.
FIRST AID PRECATUIONS

1. For eye exposure to DE-71 vapors, flush for several minutes with fresh water. if ill effects
persist, get medical attention.

2. For skin exposure, wash with soap and water, repeating the process a number of times
until traces of product are removed.

3. For excess exposure to vapors, remove person to fresh air and obtain medical attention.

4. |f large amounts of DE-71 are swallowed, :nduce vomiting and seek medical attention.




- Decerber 1, 1981
Eftective:
. -Supersedes:

PRODUCT USE
DE-71 ror WooD TREATMENT

DE-7]1 is an efficient liquid organic bromine comnpound that can be blended
with a wide variety of organic solvents, including triethyl phosphate,
trichloroethane, methyleéne chloride, and trichlorofluoromethane to prepare
flame retardant wood tieatments. D9-71 is readily soluble in chlorinated
solvents. Concentrations of 75% E-/] yield solutions which can be
applied by brush. 60 - 50% solutions are recommended for spray applica-

tions. A coverage rate of 3-5 gms./sq. ft. will significantly reduce the
flame spread.

Potential applications for [E-7] solutions include dimensional lumber,
shakes and shingles.

DE-71 APPLIED TO DOUGLAS FIR *

Treatment Level Burn Rate, 50% Op**
FR Treatment gms./sq. ft. in/min.

Untreated - 3.1-4.5
DE-71 3 1.0-1.9

* Douglas Fir (2 -13% H,0).

** pDownward Vertical Burn Rate, Ref. "A Small-Scale Test for Evaluating the
Surface Flame Propogating Properties of Polymers", E. R. Larsen, Proc. 30th
Annual Technology Conference, SPI Reinforced Plastics Div.

KAH:psf

conditions of use are beyond our control, all risks are assumed by the user. No representation is expressed or imphied,

Thoin'ormationsuppﬁodispresomedingoodhithmdhasbeendeﬁvedfromsoumsbeﬁevedloberehble. Since Gmtl I
mdnothgheroinshallbeconstnndaspemﬁaﬁonormcommondationtopncﬁceapamtadinvembn without a e’ Chemical Corporation
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Etfective:  april 15, 1981
Supersedes: © '

PRODUCT USE
DE-71 IN UNSATURATED POLYESTER

DE-71 is a most effective FR for unsaturated polyester (UPE) resins. DE-71 is a high viscosity
liquid that is readily soluble in styrene. It mixes well wtih Alumina Trihydrate, glass reinforce-
ment, and other fillers including Great Lakes DE-83R.

- RECOMMENDED STARTING LEVELS
POLYMER FR PERFORMANCE DE-71 (PHR) Sb,0, (PHR)

Aropol 7:41" UL94VvV-0O&5v@1/16” 15.3 3.0
{25% GR UL94v-0&bv@1/8"/ 15.2 2.0
Laminate) 0.l of 27%

Aropol 7241 UL94VO&S5V@1/16"
(20% GR UL94VO&SV@1/8"/ 59 1.0

Laminate 0. of 35%
+100 PHR ATH)

FR-701 (PHR) Sb,0; (PHR)
Aropol 7241 UL94 V-0 &5V @ 1/8"/ 18.0 0
(25% GR 0.l of 27%
Laminate)

ATH =Alumina Trihydrate

'Aropol 7241 polyester resin supplied by Ashland Chemical

The information supplied is presented in good faith and has been derived from sources believed to be reliable. Singe 'A__A‘ G t

conditions of use are beyond our control, all risks are assumed by the user. No representation is expressed or implied, ~i GIed I.akm
and nothing herein shali be construed as permission or recommendation to practice a patented invention without a e’ Chemical Corporstion
no Box 7200, Highway 52 N.W., West Latayst, indlana 47908 Phone: 317/463-2511, Telex: 27-9428, Cable: GLAKCHEM Latayette
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Product Information

Effective-
Supersedes: January 1983

PRODUCT USE
DE-71 IN POLYETHYLENE COPOLYMERS

DE-71 is an effective flame retardant for polyethy!ene copolymers. It offers excellent thermal
stability, cost performance, and cormpatibility. DE-71 does not bloom or plate-out on extruder
dies or screws. For most copolymers, 20-25% of DE-71 is sufficient for a V-0 rating in UL-94.
Antimony synergists should be used in a ratio of 1 to 2, antimony oxide to brominated flame
retardant.

Tables | and I} show the results of an evaluation of DE-71 in a polyethylene copolymer resin.

‘ TABLE |

FR CONC. MELTFLOW TENSILE
COMPOSITION g/10 min. STRENGTH, psi ELONGATION,% BLOOM**

Base Resin* 34 1270 425 None
DE.71/8h.0 21/11 116 ag0 470 None
Dechlorane+ 515, Sb,0, 38 1010 205 Heavy
Pyrochek 77B/Sb,0; 44 1300 440 None
Saytech BT-93/Sb,0, 3.3 1240 370 None

TABLE U}

FR CONC. UL - 94**
COMPOSITION % 1/16 in. 1/8 in. OXYGEN INDEX

Base Resin* Fai Fall 18.5
DE-71/Sb,0, 21/11 ( . 29.0
Dechiorane+ 515/Sb,Q0; 21/11 (1 . 245
Pyrochek 778./Sb,0; 21711 { 28.0
Saytech BT-93/5b,0, 21/11 ( 26.0

*Polyethylene copolymer, wire jacketing compound.
**48 hrs. @ 150°F.
***Rating (average burn time, secs.)

The infarmation su; lied 1s presented in good faith and has been derived from sources believed to be reliable. Since ( A A

conditions of use are beyond our control, ail risks are assumed by the user. No representation is expressed or implied, o ) Glﬁﬂt l.al(es
and nottung hersin shall be construed as permission or recommendation to practice a patented invention without a ~——’

icense.

RO. Box 2200, Highway 52 N.W., Was: Lafayette, Indiana 47808 Phone: 317/463-2511, Telex: 27-9428, Cabie: GLAKCHEM Lafayette




Great Lakes

akes  NATERIAL SAFETY DATA SHEET

- EMERGENCY TELEPHONE (501) 862-5141

"'\‘mn&-rx-rr,-' Great Lakes DE-71 , -
T . Pentabromodiphenyl oxide

SECTION I - PRODUCTY INFORMATION

MANUFACTURER'S NAME - GREAT LAKES CHEMICAL CORPORATION

TELEPHCNE NUMBER FOR INFORMATION - (317) 463-2511

CAS REGISTRY NO. - 32534-81-9

DATE PREPARED - 8/86

FORMULA - chHSBrSO SUPERCEDES - 10/35

‘ ) CHEMICAL FAMILY - Brominated diphenyl ether

Y PREPARED BY - Research Services Department
Great Lakes Chemical Corporation
West Lafayette, Indiana 47906 -

SECTION II

HAZARDOUS COMPONENTS (Specify Chemical Identity: Common Name (s))

COMPONENT OSHA PEL ACGIH TLV Other Limits 3 .
Recommended (optional)

Tetrabromodiphenyl oxide

Pentabromodiphenyl oxide Not estbl. Not estbl.
Hexabromodiphenyl oxide ) :
Lower brominated diphenyl oxides

Higher brominated diphenyl oxides

Not estbl. > 97

Inln

GLCC Product Code: 556

GREAT LAKES CHEMICAL CORPORATION

P.O. Box 2200 . Highway 52 NW . Waet T.afawaten voa: .




Great Lakes Chemical Corporation
MSDS - Great Lakes DE-71 Pentabromodiphenyl oxide

SECTION III - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point Not Available
Specific Gravity (water = 1) ~2.28 at ZSZC
Vapor Pressure (mm Hg.) 9.3 at 22°¢C
Melting Point Not Available
Vapor Density (AIR=1l) Not Available
Evaporation Rate
(Butyl Acetate = 1)
Solubility in Water Less than 6.1 g/1060 c.c. at 25°C
Appearance and Odor Clear, amber, dense, very viscous liquid

SECTION IV -~ FIRE AND EXPLOSION HAZARD DATA

Flash Point (Méthod Used) None
Flammable Limits Not Available
LEL Not Available
UEL | Not Available
Extinguiéhing Media
Dry powder, carbon dioxide, Halon, foam, water fog.
Special Fire Fighting Procedures
Wéar self-contained breathing apparatus
Unusual Fire and Explosion Hazards:

Combustion in the presence of other fuels may result in
release of hydrogen bromide and/or bromine.

SECTION V - REACTIVITY DATA

Stability Stable X _ Unstable

Conditions to Avoid: None




'néabtpmqriphehylroxide

© . None known

;{i:;f5f;HazatGOus,becomgoSition or Byproducts

Hydrogen bromide and/or bromine

1 cemgatiﬁflié! }ﬁatetiiisribwkvoid) ”

- Hazardous Polymerization

May Occur Will Not Occur X

Conditions to Avoid:

SECTION VI - HEALTH HAZARD

Route (s) of Entry:

Inhalation? Yes Skin? No Ingestion? Yes

Health Hazards (Acute and Chronic):

Oral LD (rats) = 6200 mg/kg; dermal LD (rabbitts) >2000
mg/kg. BE-71 is not a primary skin irriégnt, but is a slight
eye irritant. Acute inhalation (rats) at 200 ma/l not toxic.
Liver cell enlargement and thyroid hyperplasia were observed
in a 90-day oral study in rats. Upon compound withdrawal,
thyroid hyperplasia was reversible; necrosis was observed in
‘'some enlarged liver cells. 1In a 30-day oral study in rats, no
compound related liver or thyroid effects were observed at 1
mg/kg. Acute health hazard is considered to be the potential
for eye irritation. Chronic health hazard is the potential
for liver damage from chronic over exposure.

Carcinogenicity:

NTP? No IARC Monographs? No OSHA Regulated?

z
E

Signs and Symptoms of Exposure

Eye irritation may occur from contact.

Medical Conditions Generally Agaravated by Exposure

None reported

Sy - :;IIIII




/' Great Lakes Chemical Corporation ' "

MSDS - Great Lakes DE-71 Pentabromecdiphenyl oxide T
page 4 :

Emergency and First Aid Procedures

Ingestion: 1Induce vomiting unless victim is unconscious;
obtain medical assistance immediately. Skin: Wash with soap

and water. Eves: Flush for 15 minutes with water; obtain -,
medical assistance. Inhalation: Remove victim to fresh air; N

administer artifical Tespiration if necessary; obtain medical

assistance. Clothing: Wash contaminated clothing before
re-use.

T s o 0 S 0 (0 M . o . o0 . i U L i e > . = " ————— —— " — — —— o

SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps To Be Taken in Case Material is Released or Spil.ied

Collect spill and place in suitable iabelled containers for

disposal. Wash contaminated area with copious amounts of soap
and water.

Waste Disposal Method

Dispose of waste in a chemical incinerator equipped with a
scrubber as allowed by current laws and regulations.

Precautions to be Taken in Handling and Storing

Avoid skin and eye contact. Avoid breathino vapors. Wash

contaminated clothing before reuce. Store iu dry,
well-ventilated area. Avoid overheating.

Other Precautions

None

O Ly o S b S S O S S M . e e S S o e o k.t e T P e . T e o R s e 2 i
T e i e S S i T L S T O S A3 e U s 8 e SR e T AP e S T e - Y " G S — ——

SECTION VIII - CONTROL MEASURES

Respiratory Protection

Wear NIOSH approved organic vapor canister gas mask during
open handling where lncal exhause is not available.

Ventilation

Local Exhaust - Use local exhaust and Special - None
closed handling system,

Mechanical - Use for general area control Other - None




Protective Gloves ~ Rubber or plastic

Eye Protection - Safety glasses with side shields

,3g§her Proﬁeétive'Eduinment - Wear clean, body-covering clothing

'W5Hbrk/Hy§;ghic Practices
- Wash thoroughly after handling

Information on this form is furnished solely for the purpose of
- compliance with OSHA's Hazard Communication Standard, 29CFR
1910.1200 and shall not be used for any other purpose.

. DLMcF/db:92
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-,'ighenyl oxide.
,Iimits of 5391

ide was applied to the closely
groups of two male and two female New
. itions of 200 or 2000 mg./kg. The area
ATi pped ‘24 hours after which wrappings were removad
and. the rahblts' backs wera washed with tepid water. The rabbits were
2+ .thean observed for 14 days for mortality. No rabbits died during the
udy. At the 200 mg./kg. dose females exhibited normal body weight
gains. One male at this dose exhibited about 3% weight loss while the
other male rabbit exhibited approximately 24% weight loss, but the latter
was attributable to injuries sustained in stock confinement. At the 2000
ng./kg. dose three of four rabbits exhibited body weight gains while one
female lost about 5% original weight. These test results indicate that
pentabromodiphenyl oxide is not a toxic substance by the dermal route of
administration.

Prggisx Skin Irritation Pentabromodiphernyl oxide was applied to

the. close. tact or abraded skin of groups of three male and
three female New Zealand white rabbits at a dose of 0.5 milliliter (ap-
proximately 1135 mg.). The area was occluded and wrapped. After 24
hours the wrappings were removed and the rabbits' backs were washed with
tepid water and examined for irritation. The examination was repeated
\at 72 hours following application. At 24 and 72 hours very slight to

7o erythema was noted; no edema was seen at either observation time.

- These test results indicate that pentabromodiphenyl oxide is not a pri-
mary skin irritant.

Aduda Inhalatisn, Croups of 10 male and 10 female Charles River

'CD rats were exposed in a s2aled container for cne hour to an aerosol
mist of pentabromodiphenyl oxide mixed with corn oil at concentraticns
cf 2 or 200 mg./1. of ai. and subsequently observed for 14 days. No
rats died during administration or during the 14 day observation period.
The rats at the 2 mg./l. dose exhibited increased, followed by decreased,
motor activity, erythema, and eye squint during exposure and for 24 hours
thereaftor. From 24 hours after exposure and to the end of the 14 day
observation period all rats at this dose appeared normal and exhibited
normal body weight gains. During exposure rats at the 200 mg./1l. dos
exhibited the same signs as at the lower dose and also lacrimation,
salivation, and tachypnea. At 24 and 48 hours two rats exhibited nasal
congestion. At 72 houvit following administration one rat displ
respiratory congestion. #from 4 to 14 days after administra
at this dosage appeared norms: and exhibited normal body we
These test rasults indicate that peﬁtabrcmnclphenvl oxide is n
toxic substance by the inhalation route of administration.
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Acute Eye Irritation. Single syplicat
; Ide were instilied int




three female New Zealand white
: ular irritation at 24, 48, and
fluorescein and ultra-violet light
ion to assess possible corneal injury.
- g to the method of Draize. At

b - exhibited slight redness, slight to very slight
gl . dischaxye of the conjunctivae. These symptoms sub-
8d with time; f. s animals exhibited these symptoms at 48 and 72

2 At seven di.ys slig't alopecia around the lower eyelid in two

six animals, very sligl to normal redness, very slight to normal

sis and slight to normal discharge of the conjunctivae were noted.
ritation of the iris was exhibited at any time. Examination at

0Urs r:vealed slight evidence of corneal damage in one of the six
sals only. These test results indicate that pentalromodiphenyl oxide
is & possible eye irritant.

+ Charles River CD rats were fed at dietary
000 ppm of pentabromodiphenyl oxide dissolved
; There were 10 male and 10 female rats in each
up and in a control group fed only the basal diet. The rats

. observed daily during the feeding period for changes in behavior
1 appsarance. - Body weights and sex group feed consumptions wore re-
‘ded weekly. At the conclusion of the 28-day feeding period «.l rats
te sacrificed for gross pathological examination and for histopatho-
logical egamination of liver, kidney, and thyroid tissues.

the tests did rats die, nor were there chang. s noted in
0 - & xrance of any of the rats during the feedina seriod.
Fead &¢ pption and body weight gains were similar for contrcl and treat-
~ mant groups. Absolute and relative liver weights were st zistically
.. - significantly increased for male and female rats at the 1000 ppm dietary
' “level, and increases in the mean relative liver weights of females were
. found at the 100 ppm dose rate. Other organ weight variations which were
‘statistically significant but of doubtful biological significance in-

- _ ¢luded decreases in wean absolute and relative pituitary weights an

de~
o - =

~Creases in absolute adrenal weights in f:.iales at 1000 ppm and increas
an_ absolute and relative, kidney weighis in females a’ the 1480 p
evel. W eanpa&agaxa;ixié gross pathological lesions were x

i any group. Compound related histopathologic 1i
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have responded to ﬂ'xi bromide as iodide and as a result reduced the T,

gr
aenca and sever-

iing levels ‘of pentabromo-

& cf the thyroid, how-

. gruup also had thyroids which could
“thyroids which were designated as

small, devoid of colloid and
: epithelium. Whether the thyroid
: compound related or only represented
of normal morphological variation than occurred
la not be determined.

eroteopic lesions cbserved in tissues from rats from the
groups were considered spontaneous and unrelated to treat-

Dou rcilttd increases in bromide levels of liver tissues were noted
in pooled tissues from both male and female rats and ranged from about
6 to about 12 times the levels found in control groups.

, 90~dt - Dietary Study in Rats: Pentabromodiphenyl oxide (DE-71) was
gi\"n diet to three groups of 30 male and 30 female CD® Sprague
Dawley rats. Dosage levels of 0,2,10, and 100 mg./kg./day were used.
Ten -rats pex sex-per javel were sacrifxced at the end of 4 weeks. Ten
animals per sex at sach level were sacrificed at the end of the 90-day
- feeding period. . Pive. animals per sex per level were sacrificed after a
e Gerreek recovery phrfed and the remaining animals ~vere sacrificed after

No :mmd&miated mortality or clinical effects were observed.
Decreases in body weights for high dose males and females and decreases
in food ‘:_”lmlpt:ion for high dose females appeared to be dose-related.

e atology paraluten were normal. Liver function assays were nor-
nl émpt for increased serum cholesterol values for high dose animals
of bcth sexes at weeks 4 and 13 when they were determined.

' Triiodothyrmiue (T,) levels were normal at 4 and 13 weeks. Tetra-
iodothyronine (T,) levels were decreased in the mid and high dose groups,
although not in ai dose~dependent manner. There was alsc an lnc*eage in
serum bromide levels for the mid and high dose groups of both sexe -
week 4 and for the high dose groups at week 13. The values at week

_were slightly less than at week 4. The decrease in T, levels may !
- Jated to the inerx @ in serum bromide levels. The thyroid gland

laveh.

-Jere were empeum}-mlateé increases in liver and :
a8 high éosa nahs -and feaalas, The levels were inc




: w and hiqh dose lewvels, the
re not determined. After a 6-week
] ‘ ‘for all tissues were decreased from
1:‘ but ‘were still above control levels. After the 24
. od many of the tissues had bromine levels only some-
, leval d when compared to controls. 1In the high dose group after
i Ialma brominhe levels were elevated for all tissues.

No cmd—nlated macroscopic changes were notes at necropsy.
Cowpound-related increases in absolute liver weight and liver weight
-~ yelative to body weight were observed in the mid and high dose groups.
At the 6-week recovery period, only high dose animals had slightly ele-
.. vated absolute liver weights and elevated liver to body weight ratios.
Aﬂflr 24 weeks of recovery, liver weights and ratios were in the normal
- rangs for all dose levels.

Microscopic examination of the liver and thyroid gland revealed
compound-related changes. No other tissues showed compound-related
changes. The liver changes were diagnosed as hepatocytomegaly and the
thyroid changes as hyperplasia. Hepatocytomegaly is characterized as

“increases in the size of individual liver cells. Hyperplasis is an
increase in the number of cells. The thyroid hyperplasis was a rever-
sible effect and was not reported for any dosage level after the 24
veek _recovery mue. The hepatocytomegaly, however, was not completely
reversibie. Very siight to slignt hepatocytomegaiy was observed in mid

"~ r.dose wales and high dose males and females. No hepatocytomegaly was

‘observed in the low dose animals after 24 weeks. Necrosis of individual
"liver cells was observed for females at all dosage levels after 24 weeks
recovery. At the lowest dosage level of 2 mg./.g., the only compound-
related effect observed after 24 weeks recovery was very slight to slight
liver cell Jegeneration and necrosis in females. No compound-related
histopathologic effects were observed in low dose males after 24 weeks

recovery.

.mt&' ‘,ic.u;:;,,. Pentabromodiphenyl oxide was examined for mut
jumber of concentratlons in a sex:.xes ﬁi in vitro mi
‘ magt upmymg Salmone
directly and in t presence of Iiver microsomal eﬁﬂ;ag preg
: £m'hreeluax~—inéue&d rats, The results of the tests whe
nce or absence of the rat liver activation sys .
:mcéipheny}. oxiu- was judged not mutagenic




Flame
Retardant
Product Information Chhicals

April 15, 1981

Eliective.  Apri 11, 1973

Supersedes

GREAT LAKES CD-75P™

CD-75P, HEXABROMCCYCLODODECANE, is a
highly brominated cyclo-aliphatic flame retardant.
It provides excellent performance at low loading
levels with a minimum effect on polymer proper-
ties. 7
Br Br
HEXABROMOCYCLODQODECANE

APPLICATIONS

CD-75P is recommended as an additive flame retardant for thermoplastic and thermoset-
ting polymers. it is the product of choice for £PS (expanded polystyrene foam) arnd other styrene
based resin systems. CD-75P is also used in textile treatments, latex binders, aghesives. un-
saturated polyesters, and coatings. For specific formulations, refer to product use bulleting

THERMOGRALVIMETRI. ana S -

PHYSICAL PROPERTIES @107 minuie neating -ate
See price information bulletin OT"“ "‘\\
for specifications. ! \

Formula weight: 6417

Appearance: white powder
Melting Range °C: 185.185%
Assay, HPLC, %:

Bromine Content. %,
Theoretical

Color, APHA

Volatdes, 2 hr at 110°C. %

Solubility at 25°C {g 100¢ sohvens

Water N T
’ Methano! !

Methyiene Chiarnide < Sy e

The intormation supphed s preganiea © gooe “Ath 3
conditions of ute are heyond our cortror ar -
and nothing herem ahe De CONSILAT A8 Der 8507 o
hcense

PO. Box 2200. Highwsy S2 N W Wast L




TOXICOLOGICAL INFORMATION

Literature values indicate CD-75P has a low order toxicity. The oral LDs, value for rats
"

greater than 10.000 mg-/kg of body weight. Dermal LD, in rabbits is greater than 20 00
mqg/kg and inhalation LCy, in rats is greater than 202 mg/liter.

(@)

HANDLING PRECAUTIONS

Though CD-75P is not considered hazardous under the Federal Hazardous Substance Ac:
safe handling procedures should be followed when working with this fire retardant E»
cessive exposure to the product should be avoided or prevented by the use of appropriate
protective equipment. The use of safety glasses with side shields, rubber gioves, and dus:
respirator is recommended. Suitable ventilation in the work place 1s recommendsd Con.

allowed when handling the product.
FIRST AID RECOMMENDATIONS

[P S
1

1. For eye exposure to CD-75P, flush eyes for severa! minutes with fresh water fiiletfen
occur, get medical attention.

2. For skin exposure, wash with soar: and water repea’ing the process a number of imes
until traces of product are removed.

i 7

jo%]

3. For excess exposure to dust or vapors from over heating, remove person to fresh
and obtain med:ca' attention.

4. If large amounts are swallowed, drink one or two glasses of water and ndurevomtng
Seek medical attention.




Greatakes  MATERIAL SAFETY DATA SHEET

EMERGEN(:{ TELEPHONE (501) 862-5141

: IbENTITY -~ Great Lakes CD-75P

.

SECTION I - PRODUCT INFORMATION

'MANUFACTURER'S NAME — GREAT LAKES CHEMICAL CCRPORATION
 TELEPHONE NUMBER FOR INFORMATION - (317) 463-2511

CAS REGISTRY NO. - 3194-55-6 - . DATE PREPARED - 6/87

FORMULA - c12"188r6 SUPERCEDES - 7/86
CHEMICAL FAMILY - Cyclic alkyl bromide

PREPARED BY - Research Services Department
Great Lakes Chemical Corporation
West Lafayette, Indiana 47906

SECTION Ii

:+ Commaon Name(s))

COMPONENT er Limits %
. ommended (optional)

Hexabromocyclo- ' . 10 mg/m Not estbl. 100
dodecane :

(Nuisance dust levels)

-~

GLCC Product Code: 521

GREAT LAKES CHEMICAL CORPORATION
£200 . Highway 52 NW . West Lafavette. Indians 47908
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SECTION ITI - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point Deccmposes
Specific Gravity (water=z=1) 2.24
Vapor Pressure (mm Hg.) Not Available
Melting Point 19¢°C; 374°F
Vapor Density (AIR=1) 22
Evaporation Rate Not Available
(Butyl Acetate = 1)
Solubility in Water Insoluble
Appearance and Qdor Off-white powder with characteristiec
) odaor,
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used) Not Applicable
Flammable Limits Not Applicable
LEL ) ' Not Applicable
UEL Not Applicable

Extinguishing Media
All conventional media suitable
Special Fire Fighting Procedures
Wear self-contained breathing apparatus

Unusual Fire and Explosion Hazards:

This product deccmposes under fire conditions to produce
hydrogen bromide
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SECTION V - REACTIVITY DATA

Stability Stable x Unstable

Conditions to Avoid: "None




Hazardous Decomposition or Szgféduéts
ftémﬁviﬁféh’héy¥bfoducé hydrogen bromide or other toxic gases

jﬁHaiardqus Polymerization

" May Oceur ___ Will Not Occur  x
Conditions to Avoid: None

SECTICH VI - HEALTH HAZARD DATA ‘

Route(s) of Entry:

Inhalation? yes Skin? no Ingestion? yes

Health Hazards (Acute and Chronic):

. Acute oral LD for rats is greater than 10 g/kg. The acute
- dermal LD., f8% rabbits is greater than 10 g/kg. The product
(s ] is a miniAdl skin irritant (Draize score 0.1) and mild eye

~ . irritant in tests with rabbits. No test animal deaths
( occurred during a one hour acute inhalation exposure and 14

Aavy naet avhnaseuna naniad A AN_T7ED at tha mavimum
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concentration employed of 202 mg/l. Other than the potential

ﬁor mild eye irritation no acute or chronic health effects are

Carcinogenicity:

»

NTP? no IARC Monographs? no OSHA Regulated? no
Signs and Symptoms of Exposure

Eye contact may cause mild eye irritation

Medical Conditions Generally Aggravated by Ekpbsure

None reported

Emergency and First Aid Procedures

Eyes: Flush with water for 15 minutes. Get medical
. attention. Skin: Wash with soap and water. Inhalation:
Remove person to fresh air. Get medical attention.
Ingestion: Get medical attention,
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Wear NIOSH approved dust respirator where dusting occurs

Ventilation

Local Exhaust - Use to maintain dust below TLV

Mechanical - Use for general area control

N

Special - None Other -~ None

Protective Gloves -~ lNeoprene gloves desirable if skin contact
likely

Eve Protection - Safety glasses

;;7” ﬁ?f”'?r S . L R 'r;t;;f o I
SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE
Steps To Be Taken in Case Material is Released or Spilled
Sweep up and place in suitable labelled container for
disposal. Avoid dust inhalation.
Waste Disposal Method
Dispose of waste in an approved chemical incinerator equipped
with a scrubber or in a chemical landfill as aporoved by
current laws and regulations.
Precautions to be Taken in Handliné and Storing
Store in a dry, well-ventilated area. Avoid overaeating,
Other Precautions
None :
SECTION VIII - CONTROL MEASURES ' ' :
Respiratory Protection
I C



iltion on this form is furnished solely for the purpose of
ipliance with OSHA's Hazard Communication Standard, 29CFR
7 10;1200 and shall not be used for any other purpose.
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ere were no deaths at any dosaée level:
2 1in nomal l*m:lts.

 tes :ccmpound wasg applied at a dosage vel:
of body weight with 0. 9 percent sal_ine ag ‘a wet‘

or—; a -total of 14 days. None of th'e ra,bh;lr
One male rabbit showed sign:




ue of erythema
rabhit. initially and at
No erythema or edema

any of the rabbits.
ritating but not a

rial was appli.ed to an intact-skin
-qkin area on each of six albino rabbits. After
. the rabbits were examined and again two days
7 ing) . Three rabbits exhibited slight erythema

‘on abraded areas. No irritation was observed on intact
. anyith\a for any of the rabbits. The primary irritation in-
- lhx vu cal.culneud to be 0.13,

mc iy‘l of six New Zealand albino rabbits were examined. A 100 mg.
sample was instilled into the right eye of eacn rabbit. The eyes
, ur * Eye examinations for irritation were made at 24, 48,
han:s ‘and at seven days following application. Very slight to
jht redness was observed in the conjunctivae of some rabbits at 48
and 72 houra, very slight chemosis was abserved in one rabbit at 48
and 72 hours, very slight to slight discharge was observed in some
-~ rabbits ‘at 24, 48, and 72 hours. All eyes were normal at seven days.
- She test material was classified as mildly irritating to the e,e, but

3 pxinary ‘eye irritant.
;‘:fsupl. of. 100 mg. of test material was instilled into th2 left eye

af ﬂ.x albino rabbits. Bxaminations were made at 24 48 and 72

:n:..l,wmg lppllcatlcn. TwWOo rabbits showed no irritation at any
e - The four remaining rabbits showed mild conjunctival erythema
'”l\: tht 24~hour cbservation. With an additional 24 hours, the erythema
_observed in three of these rabbits subsided completely. The remaining
rabbit continued to show mild conjunctival erythema during the re-
‘mainder of m ‘n-hour period.

g \tt.- Inhalati on

. - The Mt atmosphera of the compound was generated by dispersing f
pm: at a calculated rate with a specially constructed dust gen
‘ator. A total ,‘55'5. of the powiler was disseminated during
four hour axpos od. Tha rate of the powle digseminated wa=
A cﬂculateﬁ to be 1.ﬁs g./min. The total chamber airflow wa 2

) J’Iin. and the chamber dust concentration was calculatei to

- wge/l. Five male and five female Charles River CD rats were
; e test ata:.:sﬁam« ﬁm mi%late response ¢f the rats i
4 X 8 pres ¥il g’iga AE&&;& ten =l




vn:e uodexately active. PFif-
l. to show intermittent preening
ing the remainder of the expo-
: ty to ‘permit satisfactory observation
al on r.mowal from the chamber, the rats appeared
depreased and cne showed slight salivation. No deaths
the exposure period or during the l4-day cpservation
‘ight gain was normal during the period.

___4gggie1ty Testin ng - Ames Test

'Ihl test material was evaluated for mutagenic potential utilizing
‘the Ames test employing Salmonella tﬁfgimurium bacteria. Dosages

from 25 to 250 ug./10 ul. of dimethylsulfoxide solvent/plate.
“the high.lt;caaecntration that could be dissolved was 250 ug./10 ul.
;' the. absence or presence of the rat liver activation system, this-
iterial did not demonstrate mutagenic activity. The test materlal
T WkS nat canlidsrad mutagenic under these test conditions.

tic Biocassa

-Bloegill sunfish, omis macrochirus Rafinesque were used as the
_test specier in the EIoassay. Test material concentrations ranged
‘ & ‘0 t"lﬂe 0 mg.7/1. and observations were made at 24, 48, and
- The could not be determined due to the lack of deaths.
beﬁavicrsaas not observed durlng the test.

ic Study in Chicks

lﬁn t‘.t latcrial was administered in the diet of chicks (3/sex/
level) at dietary levels of 0.075, 0 15, 0.30, 0.60, and 1.20 per-
,c'nt ‘A control group was fed the chlck starte.. ration. No changes
lated to the conpound were seen in general be-
,réuring ths 17-day feedlng study. No L&i%ﬁ%ﬂ%




."--One chick at the 1.0 per-

\d related) and seven of
oup died as a result of malnu-

pathologic lesions which were
1} 3l Le ng were seen at necropsy in any
two dosage level groups. No compound related micro-
esions were seen in the eyes of any chicks from either

- The blodegradability of the test material was investigated by analyzing
the benzene extracts of hexabromocyclododecane representing zero, one,
‘five and seven days exposure to bacterial medium. About half of the
‘test material had biodegraded after 15 days exposure.

gram samples of test material were placed in each of nine bottles
containing 30 ml. of distilled water. The bottles were tightly capped
and put on a shaker. Samples were taken twice weekly and the water
- tested for pH and bromide ion. After 39 days, no bromide ions were
" detected in any of the samples. The detection limit for “romide ion
was 200 p.p.m. No significant trend was observed in the pH measure-
ments. No significant hydrolysis occurred under the conditions of

this test. N
partition Goatticient
The partition coefficient may indicate the bioaccumulation potential

. G!i emical in aguatic environments. The n-octanol water partition
- ‘cosfficient for the test material was determined as 1432 using radio-

Solubility

- MNater solubility of a chemical may be related to its absorption and
- lsachability and bioaccumulation in aquatic organisms. Radiocarbon
labeled test material samples in distilled water were shaken ov
night at 15, 25, and 35°C. The samples were centrifuged for o
and solution samples were taken for radioassay. Water solul
the tegt material was approximately 0.008 p.p.m. and not sensit
water temperature.
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_Effective:  April 16, 1981
- Supersedes: September 2, 1980

GREAT LAKES DE-60F™

PENTABROMODIPHENYL OXIDE
(DE-71)/AROMATIC PHOSPHATE

BLEND

DE-B80F, PENTABROMODIPHENYL OXIDE BLEND, is a lower viscosity blend of DE-71, Penta-
bromodiphenyl Oxide, and an aromatic phosphate. The blend offers 60% aromatic bromine in an
easily pourable liquid form.

APPLICATIONS

DE-B80F is recommended as an additive flame retardant for rigid and flexible urethanes,
epoxies, laminates, unsaturated polyesters, and plasticized PVC compounds. DE-60F is
readily soluble in styrene, polyols, Freon 11, and isocyanates. The aromatic phosphate im-
proves viscosity for handling and adds phosphorous synergist for enhanced flame retard-
ancy. Specific formulation recommendations are available in product use bulletins.

THERMOGRAVIMETRIC ANALYSIS (TGA)
10°/minute heati te
PHYSICAL PROPERTIES o /mitute hesting r&

DE-71 Content: §§26 N\

Aromatic phosphate: i5% d 719 =210°C
Appearance: Amber Liquid Ts,;,=_238°f
Bromine Content, T109=253°C

%, Theoretical: 59-61
Phosphorous Content,

%, Theoretical: 1.1-14
Acidity, mg. KOH/g, max: 0.25
Volatiles, 1 hr at 105°C, 5, max: 0.20
iron, ppm, max: 10
Specific gravitya 00 3 0

gm/ml at 25°C: 1.95 (approx. 16.4 Ib.gal) Temperature (°C)

Solubility @ 25°C (g/100g solvent)
Water 0.1 Freon 11 Cc
Methanol 1 Polyol C
Methylene Styrene C
Chiloride Methyl! Ethyl Ketone C
Toluene C Triethyl Phosphate C
. Dioctylphthalate 100 C = Complete solubility

\Weight Loss (%)

mmmmswﬂodsmmdmgwdhmmmmwkommmnndmmm Since
Mionsotusoanboy:mdweonnol.luﬁsksanassumodbym«mNonpnsontllionisoxm_ssodorimp&od. ‘ mm
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TOXICOLOGICAL INFORMATION

The potential for eye injury or intoxication by ingestion, eye or skin contact is believed to be
relatively low. Repeated inhalation of vapors may be hazardous and should be avoided.

The oral LDso value tor rats has been found to be greater than 1000 mg/kg of body weight.
Dermal LDy, for rabbits is greater than 2000 mg/kg, and the inhalation LCy for rats is greater
than 200 mg/L.

DE-60F is deter mined to be not mutagenic in a series of bioassays employing salmonelia
and saccharomyces indicator organisms both directly and with liver activation.

A complete summary of toxicologica! data is available upon request.
HANDLING PRECAUTIONS

Opportunities for long-term chronic exposure should be limited. Repeated inhalation of
vapors may be hazardous and should be avoided.

The use of safety glasses and protective gloves is recomimended. Wash any contaminated
areas with soap and water.

Store in a dry, well ventilated area. Avoid over heating.
FIRST AID RECOMMENDATIONS

1. For eye exposure to DE-60F vapors, flush for several minutes with fresh water. if ill
effects persist, get medical attention.

2. For skin exposure, wash with soap and water, repeating the process a number of times
until traces of product are removed.

3. For excess exposure to vapors, remove person to fresh air and cbtain medical attention.

4. If large amounts of DE-60F are swallowed, induce vomiting and seek medical attention.




Supersedes:

PRODUCT USE
DE-60F EMULSION

DE-60F (PENTABROMODIPHENYL OXIDE BLEND) can be readily made into a stable emulsifiable
concentrate which can be further diluted with water. The emulsion of DE-60F provides a low
viscosity flame retardant for use in a variety of water based systems. Typical application areas
include adhesives, coatings, SBR-latex, fabric treatments and wood products.

CONCENTRATE:
DE-6OF 90 or (92 parts)
BASF Pluronic L-64 (non-ionic) : 10 parts

or GAF GAFAC RE-610 (ionic) ( 8 parts)

EMULSION:

1. Charge 5 parts of DE-60F concentrate and 1 part (by weight) of water to a mixing tank.
Agitate thoroughly.

2. Add additional voiume of water to obtain desired concentration.

The Concentrate has an excellent shelf life. The emulsion should be kept for only 24-48 hours.

i g iod i i i i _ Kable. Since
The information supplied is presented in good faith and has been derived from sources beloeved to be rel Sinc ‘
conditions of use are beyond our control, all risks are assumed by the user. No re_pnsemanon -syxpm‘ssed or implied, Gleﬂl Lﬂkm
and nothing herein shall be construed as permission or recommendation to practice a patented invention without a —— Chemical Corporstion
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'\&/treat Lakes  MATERIAL SAFETY DATA SHEET

Chemical Corporation
EMERGENCY TELEPHONE (501) 862-5141

IDENTITY - Great Lakes DE-60F

SECTION I - PRODUCT INFORMATION
MANUFACTURER'S NAME - GREAT LAKES CHEMICAL CORPORATION

TELEPHCNE NUMBER FOR INFORMATION - (317) 463-2511

CAS REGISTRY NO. - 32534-81-9 DATE PREPARED - 8/86

FORMULA - Trade secret mixture SUPERCEDES -~ 3/86

CHEMICAL FAMILY - Mixture of pentabromodiphenyl oxide and
aromatic phosphate

PREPARED BY - Research Services Department
Great Lakes Chemical Corporation
West Lafayette, Indiana 47906

SECTION TT

e e A

HAZARDOUS COMPONENTS (Specify Chemical Identity: Common Name(s))

COMPONENT OSHA PEL ACGIH TLV Other Limits 3
: Recommended (optional)
Pentabromodiphenyl
oxide Not estbl. Not estbl. Not estbl. 85
Aromatic phosphate Not estbl. Not estbl. Not estbl. 15

GLCC Product Code: 551

| " GREAT LAKES CHEMICAL CORPORATION
o P.O. Box 2200 . Highway 52 NW . West Lafayette, Indiana 47906




~~SECTION IIT - PHYSICAL/CHEMICAL CHARACTERISTICS

“Boiling Point ' Not Availaple

Specific Gravity (water = 1) 1.95 at 25°C
Vapor Pressure (mm Hg.) Not Available
. Melting Point Not Available
Vapor Density (AIR=1) Not Avzilable
Evaporation Rate Not Available
(Butyl Acetate = 1)
Solubility in Water Very low

Appearance and Odor Clear amber, dense liquid with no odor

- SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method Used) None .

Flammable Limits Not Available

LEL i - Not Available

Not Available

UEL
Extinguishing Media
" Dry powder, carbon dioxide, Halon, foam, water fog. -
Special Fire Fighting Procédures
Wear self-contained breathing apparatus.
Unusual Fire and Explosion Hazards:
Combustion in the presence of other fuels may result in the

release of hydrogen bromide, bromine and/or other
irritating vapors.

SECTION V - REACTIVITY DATA

Stability Stable X Unstable
Conditions to Avoid: None



 Incompatibility (Materials to Avoid)

oo wom

'Hazarddus Decohpdsifioh'or'Byproducts

. Hydrogen bromide and/or bromine, or other toxic gases.

--Hazardous Polymerization
May Occur 7 Will Not Occur
Conditions to Avoid: None

SECTION VI - HEALTH HAZARD DATA

Route(s) of Entry:

Inhalation? Yes Skin? No  Ingestion? Yes
Health Hazards (Acute and Chronic):

Pentabromodiphenyl oxide: oral LDgj, (rats) is equal to 6200
mg/kg; dermal LD (rabbits) is greater than 2000 mg/kg. Not
a primary skin i?gitant, slight eye irritant. Acute
inhalation (rats) at 200 mg/1 not toxic. Liver cell
enlargement and thyroid hyperplasia were observed in a 90-day
oral study in rats. Upon compound withdrawal, thyroid
hyperplasia was reversible, necrosis was observed in some
enlarged liver cells. In a 30-day oral study in rats with
pentabromodiphenyl oxide, no compound related liver or thyroid
effects were observed at 1 mg/kg. Acute health hazard is
considered to be the potential for eye irritation. Chronie
health hazard is the potential for liver damage from chronic
overexposure. Aromatic phosphate: oral LD (rats) is greater
than 15 g/kg. The dermal LD;, is greater %gan 7 g/kg.
Aromatic phosphate is a sliggg eye and skin irritant. The
compound is toxic by inhalation, at 3 mg/l, 3 of 5 rabbits
died after a 6 hour exposure. Not mutagenic in the Ames test.
No signs of neurotoxic or teratogeric effects in animal
studies. Aromatic phosphate is used as a food additive.

Carcinogenfcitxs
NTP? No IARC Monographs? No OSHA Regulated? No
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Signs and Symptoms of Exposure

Eye and skin irritation may occur upon contact.

Medical Conditions Generally Aggravated by Exposure

None reported. Existing dermatitis may be aggravated by
exposure.

Emergency and First Aid Procedures

Ingestion: Induce vomiting unless victim is unconscious;
obtain medical assistance immediately. Skin: Wash with soap
and water. Eyes: Flush for 15 minutes with water; obtain
medical assistance. Inhalation: Remove victim to fresh air;
administer artifical respiration if necessary; obtain medical

assistance. Clothing: Wash contaminated clothing before

reuse.
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SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps To Be Taken in Case Material is Released or Spilled (

Collect spill and place in suitable, labelled container for
disposal. Wash contaminated area thoroughly with soap and

water.

Waste Disposal Methed

Dispose of waste in a chemical incinerator equipped with a
scrubber as app- oved by current laws and regulations.

Precautions to be Taken in Handling and Storing

well ventilated area. Avoid overheating. Use

Store in dry,
and eye contact. Do not inhale

reasonable care to avoid skin
vapors.

Other Precautiuns

SECTION VIII - CONTROL MEASURES

Respiratory Protection

Wear NIOSH approved organic vapor canister gas mask during
open handling where local exhaust is not available.



Ventilation .

'7 fLo¢;1 Exhauat;ﬁ'Userldéalrexhaust and Special - None
“seooUesooosse- o glosed -handling system.-

Hechahical ~ Use for general area control Other - None

~ Protective Gloves - Rubber or plastic

Eye Protection = Safety glasses with side shields

Other Protective Equipment - Wear clean, body-covering clothing.

Work/Hygenic Practices - Wash thoroughly after handling.

Information on this form is furnished solely for the purpose of
compliance with OSHA's Hazard Communication Standard, 29CFR
1910.1200 and shall not be used for any other purpose. Use or
dissemination of all or any part of this information for any other
purpose may result in a violation of law or constitute grounds for

6 legal action.

DLMcF/db: 104




- brominated diphenvl etl 12

Brominated diphenyl ethers are recommended for use in -
the following resins:

ABS

acrylic

cellulose acetate

epoxy

nitrile

phenolic

polycarbonate

thermoset polyester
polyethylene
polypropylene

polystyrene

polyvinyl acetate
polyvinyl chloride
polyurethane

polybutylene terephthalate
polyethylene terephthalate
nylon

For the above resins:

1. Whick of these resins actually use deca-, octa-,
or pentabromodiphenyl oxide?

Use of Brominated DPE 2/

n
TV A NLMA ‘DE‘NTL

ABS X
epoxy

phenolic

thermoset polyester
polyethylene
polypropylene

polystyrene

polyurethane

polybutylene terephthalate
nylon

WA XXMM

*/ X = Use
Individual BFRIP members may have different specific
responses, depending upon their definition of a use as
non-existent or de minimis.




. VOLUME

S U OF RESIN
1987 2/  CONTAINING
RUSIN BROMINATED  ACONC. BROMINATED
“SILES  ° DPE OF DPE

{MM LBS) Br DPE (MM LBS)

S o 1,194
i GpORY 404
“ phenolic - 2,764
thermoset
polyester 1,315

‘polyethylene 17,323
polypropylene 6,472

‘polystyrene 4,857

polyurethane 2,681 .
polybutylene

" terephthalate 1,800

nylon 471

3. Of those resins in number 2, how mony pounds
produced are of flame retarded grades?

This information is not publicly available.
Individual BFRIP member companies have
proprietary estimates. However, approximately 1%
of the total resin volume contains brominated
DPESs.

4, How many pounds of the flame retarded grades of
each resin type use decabromodiphenyl oxide? How
many pounds use octabromodiphenyl oxide? How
many pounds use pentabromodiphenyl oxide?

This information is not publicly available.
Individual BFRIP member companies have
proprietary estimates.

X/ Source: Modern Plastics, Vol. 65, No. 1, Jan. 1988, p. 95.
M = 1,000
MM = 1,000,000



phenolic

thermecset
polyeste

polyethyl

-3-

5. At what concentrations are the diphenyl ethers
used in each resin?

This information is not publicly available.
Individual BFRIP member companies have
proprietary estimates.

For what specific product components (e.g., housings,
electrical connectors, distributor caps) and final
products (e.g. televisions, mixers, automobiles) are
the resins containing diphenyl ethers used? How many
pounds of each resin type containing diphenyl ethers
is used for each of these products?

As to specific product components, see the chart
below. The pounds used for each application are not
publicly available. In consumer products, resins
containing brominated DPEs are typically used in
interior parts, minimizing the potential for public
exposure. The incorporation of the brominated DPEs
into the polymer matrix further reduces the
possibility for exposure.

EXAMPLES OF

PRINCIPAL ) FINAL
APPLICATIONS PRODUCTS
Molded parts Interior parts of

cars, TVs, Small
appliances, Business

machines
Circuit boards, Computers,
Protective Ship interiors,
coatings Electrical parts
Printed circuit Electronic parts
boards
Circuit boards, Electrical
r Coatings equipment,
Coatings for
chemical
processing
plants, Marine
applications
ene Cross linked Power cable,
wire and cable, Building,
Foam tubing, Shipboards,
Weather pro- Automotive

tection and
moisture barriers



TV cabinets
. and back covers,

‘Blectrical

appliance

~ housings

‘poly-
urethane

polybutylene
terephthalate

nylon

Cushioning
materials,
Packacing,
Padding

Electrical
connectors
components

Electrical
connectors,
Automotive
interior parts

mechanical, Under-

- ground junction
. boxzes, Electrical
‘parts

TVs, Computers,
Electrical
appliances,
Smoke detectors,
VCRs .

Interior components
of furniture,
Transportation

Stereos,
Computers,
Business machines,
Military
electronics

Computers,
Appliances,
Transportation
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Who are the users of brominated diphenyl ethers?
How many firms buy brominated diphenyl ethers?

The total number of U.S. users for these products is
estimated to be between 200-300, with the great
majority of these purchasing less than 100M lbs. per
year. Ninety percent of the total consumption can be
accounted for by twenty-five users.

1. How many of these are resin compounders? How
many pounds of diphenyl ethers might a
compounder use in a year?

Approximately 150 are compounders. The very
largest of these consume about 1IMM lbs. per
year. The vast majority buy less than 100M
l1bs. per year. The very smallest use a few
thousand pounds. B

How many of these are extruders/molders/foam
blowers who do their own resin compounding?
How many pounds of diphenyl ethers might each
use in a year? What products do they make?

There are approximately 20-30 foam producers,
30-50 extruders, and 40-60 molders who do their
own resin cempounding. There are no million
pound per year users in this category. Most
use under 100M lbs. per year. Flexible foam
manufacturers are the largest group in this
category. The foams are intended for furniture
and other cushioning uses. Extrusion products
include wire and cable, paper/plastic/foil
laminates, & adhesive tape. Molding
applications include business machine housings,
automotive interior parts, and small appliance
-housings.

How many of these are resellers?
There are no resellers.

What are the likely substitutes for brominated
diphenyl ethers?

What do you believe are the best substitutes for
each of the brominated diphenyl ethers in each resin
system? )

1. How do the substitutes compare with diphenyl
ethers in terms of flame retardant properties?




4o the substitutes compare with diphenyl
rs. in terms of plastic properties (i.e., are
re- any impacts on resin performance when the
ame retardant is changed)?

, - There are over 20 different flame retardant
- -chemical -molecules now manufactured
- commercially. There are available chlorinated
- flame retardants and a variety of phosphorus and
- - -- phosphorus/halogen based materials. No flame
retardant chemical is totally satisfactory for a
particular use. All have technical deficiencies
which require the end user to make some
compromigses in performance. The primary
challenge is finding a £flame retardant which is
both effective as a flame retarxrdant and does not
affect key strength properties, aging and
processing characteristics, esthetics of the
product or significantly increase the cost. It
is in these areas that most substitutes fall
short. For instance a designer may have to
compromise his impact strength or tolerate a
lower heat distortion temperature to retain the
original appearance or color stability of the
resin system. Of course, cost compromises are
also a factor.

Decabrom is a very efficient flame retardant,
has good thermal stability, low toxicity, and
relatively low cost.

Octabrom is high in bromine content, has
excellent retention of properties and is
thermally stable.

Pentabrom has excellent thermal stability and
less tendency to smolder, compared to
alternatives used in flexible polyurethane foams.

IV. What would be the impacts on production facilities of
a transition from the use of brominated diphenyl
ethers to the use of other flame retardants?

The impact will vary depending upon the type of
equipment available to the producer. It will also
depend upon the specific flame retardant in question
and the nature of the chemical used as a substitute.

A. What is the feasibility of shifting current
production facilities used to manufacture brominated
diphenyl ethers to the production of substitutes?
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1. What process/equipment change would be
necessary?

Production facilities for the brominated DPE's
are for the most part dedicated and designed
specifically for the procass and physical form
of these products. The closer a substitute is
to the brominated DPE's, the less will be the
capital cost to modify the facilities. At a
minimum, a new substitute would require
re-piping, possible change in controls, changes
in materials of construction in auxiliaries, or
changes in driers, solvent recovery, etc. 1In
many cases a new plant may have to be
constructed. Generally some individual pieces
of equipment can be used in manufacture of
another chemical, but a redesign of a plant is
necessary. .

2. What would be the cost of making these changes?

A specific answer is not possible. Generally
the cost is high to convert a manufacturing
facility for production of a different

chemical. Assuming very minor plant changes,
setting up a permanent production capability for
a substitute product would likely cost

$1MM-3MM. Major modifications to accommodate a
substitute product could amount to $5MM-10MM. A
new grass roots plant for a substitute product
of moderate complexity would cost between
$10MM-15MM. However, these costs do not include
new product development costs, which includes
extensive toxicological testing. These costs
can add an additional $2MM-5MM to the capital
investment.

3. How long would it take to make these changes?

Timing to complete minor modifications would be
6-9 months, major modifications 9-14 months and
grass roots plant 1 to 2 years. Product
development activity could add another 2-3 years.

What machinery changes may be necessary for resin
compounders as a result of resin reformulations? What
would be the costs and time involved in making these
<changes?

The answer to this question is generally beyond our
expertise, but estimates of machinery changes for
compounders might serve as an example.



Qj*‘Eiiﬁpi§3;6f=ninor'Chihqes

" a. Heating Capacity For Extruder

b. Changing Screw $20M-50M

Ce - Modification Of Take-Off Equipment
Example of Major Changes

a. New Pelletizer

b.  Conversion To Other Extruder $100M-1.5MM

What machinery changes may be necessary for
extruders/molders/foam blowers as a result of resin
reformulations? What would be the costs and time
involved in making these changes?

The answer to this question is generally beyond our
expertise, but estimates of machinery changes for
molders might serve as an example.

Example Of Minor Changes

a. Screw Design
b. New Mold $20M-50M

Examples Of Major Changes

a. New Materials Of Construction -
NMo1ding Machine 500M

b. New Molding Machine

Would any interruptions in the production of end
products result from the replacement of diphenyl
ethers with other flame retardants?

Yes. The time for the reformulation, testing and
regulatory approval as well as availability of flame
retardan* production equipment would vary from

‘applicati-a to application. Given sufficient lead

time, an orderly change could be made within 2-5 years
without interruptions.

What would be the cost of reformulating resin products to
switch from brominated diphenyl ethers to other flame
retardants?

The complex process of reformulating flame retardant
plastics involves technical cooperation at all levels of
the industry: flame retardant producers, polymer producers
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and compounders, molders, and end users. Not only must the
end use meet other performance standards (as outlined in
Appendix A), but it must comply with a variety of
regulatory requirements.

BFRIP does not have information on the costs of
reformulating the broad range (and number) of resin
products. Further, the following presents a general
perspective on the difficulties involved in estimating such

costs.

The Recognized Component Directory, a publication from UL,
gives some insight into the type and scope of testing that
is done on plastic materials. A discussion beginning on
page 1017 describes the type of testing that is done, and
the book then continues for more than 500 pages, giving the
details of test results obtained on many thousands of
grades and compositions of plastics. This testing is done
at the expense of resin manufacturers and compounders, in
order that their customers may know a given plastic is
suitable for the intended application. Of course, many of
the plastics listed in that book are not flame retarded,
and many of the flame retardant grades do not contain
brominated diphenyl ethers. On the other hand, a great
many of them do contain the chemicals in question.

In another UL publication. The Building Materials
Directory, are shown some test methods and results on
building materials and assemblies. For example note the
feport on roofing systems beginning on page 38%. OQur
understanding is that a change in any component of the
systems would require retesting of the entire combination.
This illustrates the complexity and difficulty in
understanding the costs associated with reformulation of a

seemingly minor component.

A. How many total resin products are there currently on
the market containing brominated diphenyl ethers which
might require reformulation?

BFRIP estimates that there are in the range of 500-1000
such resin products.

B. What would be the R&D costs per reformulation?
See the general discussion above.

C. What would be the costs of obtaining UL ard other
approvals for reformulated products?

Costs for UL-94 approval card are $75,000-$100,000.
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“How -lchtile would ittlke to reformulate the
. products and r*ke them available for purchase? How
much work haa ready been done in reformulating

resins products to replace diphenyl ethers.
It is estimated that three years are required to

_-develop a new FR polymer formulatior before it becomes

commercially available. 7This refers to replacements
by known FR molecules, which can be produced on

. existing production equipment having sufficient
- capacity. The need to build a new production unit

extends the period by at least another year.

In the case of a new molecule, it is estimated that
6-8 years are needed to reach the commercial stage.

These estimates are based on the assumption that no
changes are made in the required FR standard.

What information do you have Jh brominated diphenyl
ethers in Germany?

Use of the brominated diphenyl ethers in Germany
continues. BFRIP understands that the German industry
has replaced approximately 20% of brominated diphenyl
ethers. To the extent that changes have been made.
the replacement products are higher cost materials.

The rate of substitution has been slower than
meal el waTNloan awibhdlalaabked Th ammaame bhab hhabhbh Aha
VEAYLALIGA LAY GUGiCipPaALTUE. AV GPPTTULI LUGL LULIEE LUG
German industry and government have agreed that it is
not necessary to make a precipitous withdrawal of
these chemicals. Instead, they have decided on a

course of further research to better define what, if

. any, problem exists.

What substitutes are being used by the German
industry?

Refer to general discussion above.

Do the U.S. brominated diphenyl ethers,
importers/manufacturers or their European subsidiaries
export to Germany? What substitutions have been made?

Yes. Refer to general discussioan above.
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wWhat sort of inventories are kept of flame retardants
and resins?

How much of an inventory of brominated diphenyl

ethers is kept by the flame retardant manufacturers at
any one time? How much is kept by resin compounders
(i.e., how many weeks' supply)?

Flame retardant manufacturers normally keep about
30 to 90 days @eys of sales on hand. We estimate
that the resin manufacturers keep approximately 30
days of sales on hand.

How much of an inventory of the potential substitutes
for brominated diphenyl ethers is kept at any one

time?

Because the potential substitutes are not fully
commercial, inventories would be expected to be
limited.

How much of an inventory of compounded resins
containing diphenyl ethers is kept by resin
compounders and by their customers at any one time?

This information is not available to BFRIP.



1S IT EFFECTIVE?

COST/EFFECTIVENESS

HEAT STABILITY

PERMANENCE

EFFECT ON PHYSICAL PROPERTIES

BLOOM/PLATE OUT

LIGHT STABILITY

COLOR

ELECTRICAL "PURITY”

SMOKE GENERATION

LIQUID ¥s. SOLID

REACTIVE us. ADDITIVE

COMPATABILITY WITH PLASTIC

EFFECT ON MOLDABILITY OF PLASTIC

SURFACE EFFECTS/APPEARANCE



