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Mr. Martin Greif 2V 4
Executive Secretary

TSCA Interagency Testing Committee

Environmental Proteciion Agency ) "
401 M Street, NW :1
Washington, DC 20460 ‘ &
Dear Mr. Greif: 84940000131

This letter and attachments are in response to the Fedaral

Register Notice (FR48: 51519-51521) dated November 9, 1983,
At this time we are submitting information on the following
Pennwalt products:

CAS No. Chemical Name

n-¥}4 100-37-8 2- (diethylamirno)ethanol

1a-¢)yA_ 95-31-8 N-tert-butyl~2-benzothiazole sulfenamide
0K4M95'95—33-0 N-cyclohexyl-2-benzothiazole sulfenamide
IR- %72 120-78~5 2,2-dithiobisbenzothiazole

1R-yplA 80-43-3 cumene peroxide

m,quc 119-05-4 di-tert-butyl peroxide

A small portion of the information on each product is being
submitted as Confidential Business Information (CBI).
Accordingly, this information is attached separately in the
envelope marked "TSCA-CBI" and should be treated as
confidential in accordance with established procedures.

We appreciate the opportunity to submit this information on
Pennwalt products. If there are any questions regarding
this submission, we will be pleased to respond. '

Very truly yours,

e T lagher

John E. Hopkins
Director
Occupational Health & Safety

JEH/jm
Attachments




hed copies of a Technical Data Sheet and Material Safety
-Sheet. for PENNACe TBBS - Pennwalt's product name for n-tert-
1-2-benzothiazolesulfenamide (TBBS).

 Annual Production Data and Trends

' Confidential Business Information (CBI)

| See enclosed envelope marked “TSCA-CBI,

~ Production Worker Exposure

Pennwalt has no domestic in-plant exposure for TBBS since the
material is imported already bagged for domestic sale.

'Product Use Exposure

- Pennwalt is not familiar with personnel exposure during use of
this material in the rubber manufacturing process. This exposure
information is probably best determined through representatives

- of the rubber manufacturing industry. Occasional exposure to
this material will occur, however, when bags are accidently
‘broken in transit or in the warehouses.

TBBS is consumed by reaction mechanisms during normal processing
in the manufacture cf rubber. Therefore, human exposure to this
material following the rubber manufacturing process is not
anticipated.

Environmental Exposure

TBBS is unlikely to have any significant environmental impact
because it is consumed through reaction mechanisms during its use
in the rubber manufacturing process.

The most likely routes of entry to the environment are through
spillage or breakage, which are not predictable, and residue in
bags. The bay residue, if not consumed during disposal by
incineration, would amount to less than 1000 lbs. per 200,000
lbs. of starting material per year, assuming that 4 oz. is left
in each bag.
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Toxicological Data

Pennwalt does not possess any internally generated toxicity data
for TBBS. The acute oral data (LCeo for rats is greater than
6.51 gm/kg) and acute dermal data {non-lethal to rabbits at 7.94
gm/kg) as shown on the attached MSDS suggest a relatively low
order of acute toxicity.
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N-tertiary-butyl-2-benzothiazale-sulfenamide (CAS No. : 96-31-9)

Modacular Weight 2384
Specific Gravity 1.38
OiF'treated to reduce dust in handling.

Appearance ) off white
Melting point 106° C min.
Ol content 1.6 £ 0.6%
Molsture 0.6% max.
insoluble in methanol 1.0% max.

Fineness (thru 30 mesh) 90.5% min.

Non staining accelerator for . iR, 8BR, IR, BR.
0 kQ. (95 Ibe.) net weight

Pgper bags with PE laminated inner liner
Palietized on wooden paliets.

Freight Cisssification: Rubbe: Acoelerators or
Sofieners NOIBN. Parcel posl, air express, air .
treight dhvnd. " ‘

Material _&low Data 8heet available on request.
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Penvwakt Code No.

AUDRESS: PonTweN c«mm
Three Parkway
Philadelphia, PA 19102

| 0640

Chamical Name and Moleculas Formula

2-Benzothiazolesulfenaride, N-{1,l~dimethyl-

i

Fmergency Phone "w‘!i -
susines: 215-587-7550
Otner: 313-285-9200

ethyl)- Cy1H14N28;

CAS No.(s)

95-31-8

Synonyms

N-tert-But"—2-Benzoth1azolesu1fenamide

Chemical Family

Aryl Cyclic Sulfide Amide

MATERIALS OR COMPONENTS

HAZARD CATA (TLV, LDSO, LCS0, etc.}

N-tert-Butyl-2-Benzothlazolesulfenamide 93min.

aeiion.

See Toxiéie
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Chri.at:l.e B. Johnson 2/20/81

Mone

Address
215-587-7550

3 Parkway, Philadelphia, PA 19102

mmm Mmatior i5-accurate to the best of
and the condiio: - . of RMMM'

m: > IMPLIED, WITH RESPECT TO THE COMPLETEN
DISCLAIMS ALL LIABILITY FOR RELIANCE THEREON.

km .'m. since dats; setety standards; “m -reguistions are to I
806 DOYOnd Sur control, Pennwalt MAKES NO WARRANTY, EITHER EXPRESS OR
SS OR CONTINU!NG ACCURACV OF THE INFORMATION CONTAINED HEREIN AND

User shoutd satisty himselt that he hes sl current deta rejevent to his particuler wse. '




CHEMICAL NAME

2-Benzothiazolesulfenamide,
N- (1,1 =-dimethyl ethyl)

BiSpecific gravity:

WHater solubiiity:

Organic solubility:

Log P cct/water: 1.85
Empirical formula: <, ¥, N5,

B8iochemical Information
BReference Nature of Info.

Structural FOfmu1a|

~ C(CH)

| 2}»-.SN:;~H

Observations in Humans|

Reference Nature of Info.

3

gEnvironmental Information

Referance Nature of Infa.

Toxicological Inf rmation|
Reference Nature of Info.

Page

Enclosuresl

CAF
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?!bieﬁﬁylamino)ethanol
“-(CAS: 100~37-8)

Literature

;Aitaéhéa?iémﬁ copyrof'thé Material Safety Data Sheei: and
-Pennwalt sales bulletin for PENNADe 150 - Pennwalt's product
. 'name for diethylaminoethanol (DEAE).

~Produ¢tion Data and Trends

":fCOnfidéntial Business Information (CBI).
- See_enclosed envelope marked "TSCA-CBI".

. Product Worker Exposure

~ Confidential Business Information (CBI).
See enclosed envelope marked "TSCA-CBI".

Product Use Exposure

There are manv end uses for DEAE. Some of these uses include
corrosion inhibitor, organic intermediate, curing agent, and
emulsifying agent. Because of these multiple uses, it is
difficult to estimate the end prcduct human exposure,
Pennwalt does not have the necessary information to make

such an estimate.

A portion of this information is classified as Confidential
Business Information (CRI). See enclosed envelope marked
*TSCA-CBI".

However1 Qccording to recent NIOSH Health Hazard Evaluation
Reports™’®. DEAE was monitored during pericds of space
humidification in two separate cases where it was used as a
corrosion inhibitor for boiler water. Levels of DEAE were found

1 Nicholas Fannick et al., Health Hazard Evaluation Report No.
83-020-1351: Johnson Museum Cornell University, Ithaca, New
York, NIOSH, 1983.

2 Kevin P, McManus et al., Health Hazard Evaluation Report No.
81-247-358: Boehringer Ingleheim, Ltd., Cincinnati, Ohio,
NIOSH, 1981,




I
|

2- (Eiethylamino) ethanol L'ml
{CAS: 100-37-~8)
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to be at or below the limit of detection in air (0,04 mg/ma).
This.is well below the OSHA permissible exposure limit of 50
mg/m~. Varying amounts of DEAE salt deposits, however,. were
found on surfaces in these buildings.

Environmental Exposure

Losses of DEAE to the environment during production are minimized
since waste material from this process is either recycled or
contained for later contract disgposal.

The single largest source of DEAE reaching the environment is
likely to derive again from its use as a boiler water corrosion
inhibitor. Nearly all of the DEAE in this use reenters the
environment as DEAE or a salt of DEAE. The major portion of this
exits thne boiler as "blow down" where the DEAE-CO2 reaction
product is predominant.

Toxicological Data

Attached are copies of the following unpublishegd toxicology
reports on DEAE:

1. Pharmacology Research report dated March 13, 1958,
entitled "Sensitization Studies with Dimethylamino-
Ethanol (DMAE) and with Diethylamino~Ethanol (DEAE)."

2, Pharmacology Research report dated August 1, 1977,
entitled "Diethylaminoethanol #0129 (1) Eye Irritancy
in Rabbits and (2) DOT Skin Corrcsivity in Rabbits,"

3. Scientific Associates report dated July 31, 1967,
entitled "Final Report on Two-~Year Chronic Feeding of
Diethylaminoethanol to Albino Rats" (Study Number
101332).

4. Scientific Associates report dated December 30, 1966,
entitled "Final Report on One-Year Chronic Feeding in
Beagle Dogs of Diethylaminoethanol™ {Study Number
1021333). Only the first eleven pages of this report

are available from the files.

The above chronic toxicology studies were sponsored by Pennwalt
and the results were used in a Food Additive Petition to the U.S.
Food and Drug Administration (FDA). The FDA granted an allowance
for a concentration of DEAE up to 15 ppm in steam which comes in
contact with food products, excluding milk and milk products.

The acute toxicology studies (also sponsored by Pennwalt)
indicate the DEAE was noncorrosive and nonsensitizing to the skin
when tested with rabbits and guinea pigs respectively. Results
of eye irritancy testing with rabbits indicated that DEAE is
corrosive.
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7 MATERIALS OR COMPONENTS HAZARD DATA (TLV, LDSO, LCSO, etc.)

Diithylamim.thaml See Toxicity Section

Chemicals NOIBN.
Combustible Liguids NOS; Combustible Liquid; MA 1993; Comiustible
Placards, Diethylaminoethanol.
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Introduction
Authorities in the field of boiler water treatment

have iong recognized the necessity for control-
ling corrosion in steam condensate lines,

Such corrosion is normally caused by low con-
densate pH due . dissolved carbon dioxide. It
can therefore be effectively reduced by the use
of a volatile neutralizing amine which functions
to condensate slightly on the alkaline
side. PENNAD® 150 (diethylamin/»thanol) has
been proven to be effactive in this application.

sical and chemical properties of PENNAD
150, general information on use in steam conden-
sate systems, and resuits of comparison tests
with other volatile amines are given in this bul-
lﬂln&ddltional information is available upon
request.

FUA Allowaince

Diethylamincethanol has been inciuded in the
Food Additive Regulations Section 121.1088 for
use in steam which comes in contact with food
producte, excluding milk and milk products. The
FDA allowance for concentratiors up to 15 ppm
was obtained by rigorously controlied feeding
studies. This concentration is higher than the
maximum 10 ppm safely allowed for morpholine
and cyclohexylamine under their ‘“Generally
Recognized As Safe” (GRAS) rating.

Gost-Perforinance

Recent tests in actual commercial steam gene-
rating systems have shown that PENNAD 150
has cost-performance characteristics superior
to other volatile amines, such as morpholine
and cyclohexylamine, commonly used for this

purpose.

it is generaiiy recognized that neither morphoiine
nor cyclohexylamine provides the optimum in
economicai protection. For this reason, industry
has recommended and supplied various blends
of these two amines for this application. PENNAD
150, however, combines in a single product many
of the advantages of the blend — yet eliminates
many of the problems and uncertainties involved
in adding two amines which will be lost from the
system at different rates.

Because it exhibits goed stability at 1500 psi and
steam temperatures up to 800°F, PENNAD 150
may also be considered for use in power plant
steam generating systems.

Some of the properties of PENNAD 150 which
are most important in its performance as a neu-
tralizing amine are shown in the teble opposite.
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PENNAD 150 is in the class of voiatile neutralizing
amines. It is stable, and does not break down to
form solid products which can restrict flow.

It is generalily recognized that each of the major
amines now in use is subject to performance de-
fects under certain conditions. Morpholine does
not carry to the far ends of a long system, and ex-
cessive quantities of it are required for a high pH.
It is also subject to excessive blow-down losses
compared to the more volatile amines.

Cyclohexylamine, on the other hand, is subject to
large deaeration losses, and has been known to
cause plugs of solid bicarbonate at the far end of
some steam lines.

PENNAD 150, however, has none of these limita-
tions. General information on addition and control
are given below.

diltiion

PENNAD 150 is miscible with water in all propor-
tions, and may be added to boiler water in concen-
trated form, or diluted with water for greater con-

venisnce and safely in handling.

The addition of any alkali or amine to hard water
containing calcium bicarbonzte will form the less
solubie calcium carbonate, which will precipitate.
This p. .cipitate will normally cause no trouble, but
could conceivably clog small lines or strainers.
Diluting the amine with softened or deionized
water will avoid the formation of the precipitate.

widilivit Kale
The amount of PENNAD 150 required for a given
system will depend on many factors. These in-
clude the amount and composition of the make-up
walter, whether or not the system includes a de-
aerator, and the operation of the deaerator if pres-
ent. Amount of blow-down, amoua? of condensate
recycled, maintenance of adequaie alkalinity in
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Be “‘Boller Water Tmmnnt Manual for Federal

Plant Operators'** (Handbook 5, pages 58-60) dis-
cusses addition of g amine. Aithough
“only cyciohexylamine is mentioned in this discus-
sion, much of it is equally applicable to PENNAD
- 150. As indicated in the section entitied *Estimat-
in the Dosage for Cyclohexylamine,” the amount

of COz present in the boiler water, including that
pnunt as carbonate and bicarbonate, is a major

.- factorin determining amine demand.

Maigq dnnggs in the composition or amount of
- make-up water will also result in marked varia-
- tions in the amount of amine required.

Sufficient alkalinity of tie boiler water must be

maintained by addition of a strong base, such as
caustic soda. Otherwise, an excessive amount of
amine will be trapped in the boiler in the form of
phasphates and other stable salts.

1 i PR U
fethite Gf Agnividda

PENNAD 150 may be introduced into the steam
system in the same way as other condensate cor-
rosion inhibitors. For example, it may be added to
a mixture of other boiler water treatment chemi-
cals, such as caustic soda, phosphates, etc. It
should always be added domstream from the de-
‘aerator to prevent excetsive amine loss; if no
deaerator is in the system, it may be added at
any convenient point.

PENNAD 150 is compatible with other boiler water
treatment chemicals in the concentrations in
which they are normally ‘ed to the boiler. How-
ever, the compatibility of PENNAD 150 should be
checked before adding it to any concentrated
formulation.

mntohtumgmmed also  duinul A

PENNAD 150 reduces corrosion of condensate
return lines by neutralizing carbonic acid formed
in the condensat. due to absorption of CO2 pres-
entin the steam.

The pH of the condensate should not be allowed
to drop below 7.0 at any point in the system if ade-
quate protection is tc be obtained. Therefore, it is
desirable to select a sampling point or points ~t
which the pH is the lowest, and add sufficient
PENNAD 150 to the system to maintain the pH
above 7.0 at these points. A higher pH of 8.0 or
8.5, of course, gives greater assurance of protec-
tion, but also increases cost.

Tne COz in the steam will tend to concentrate
toward the ends of long, low pressure steam
lines, and will be absorbed to the greatest extent
where the condensate cools in an atmosphere rich
in CO2. Therefore, such locations will ordinarily be
the points at which, in the absence of PENNAD
150, the lowest pH will be experienced.

Several methods of pH determination are availa-
ble. Of course, the pH meter is the most accurate,
but aiso the most expensive.

The Taylor pH Slide Comparator* is a moderately
priced instrument which is practical for use in the
boiler room.

A. A. Berk and G. L. Hopps in *Return Line Corro-
sion in Federal Heating Systems’* (Ri 5929,
page 30) describe the preparation and use of a
mixed color indicator adapted for pH control of
neutralizing amines in steam condensates.

it is desirable to cool condensate samples, partic-
ularly if the sampies are at or near their boiling
point. This cooling should be done in such a way
that gaseous portions of the sample are not ai-
lowed to escape until after the sampile has been
cooled. The pH should be determined immedi-
ately after coliection of the sample if possible.

mnumul.mdnm-muumam from the Publications Section, U.S. Bucsau of Mines,

4800 Forbes Ave.. Pilinburgh, Ps. 18213,
“Manutechured by W. A. Tayler, 7200 York Road, Seltimere, Merylund.




A
Amine Concentration (5pmi aminé
based on make-up water') ;

, -, Steam Prodiiction (Ibs.).

Make-up Water Added’ -
(% of steam produced) .

CO;'.in Make-up Water' (ppm) -

Neutralizing Dose Requirement

Condensate Analysis
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NDHA Te'st‘%('rﬁilz,l}year)' ot

“PENNAD?® 150-Disthylamincethanol . YWt of Amine Added/Wt of CO, in Maks-up water
Make-up water from 2eclite softener *Less than 10 mils/yr is considered “Negligibie Corrosion” in this test

1CO, includes combined CO, p in carb




he , psi d
‘  steam. 8 ,,comparison of PENNAD
150 wi morpholine in a smaller 8-12 psi boiler

(125 H.P.) showed an even greater advantage

, 1 other data presented in this bulletin,
: PENNAD 150 demonstrates several important
- advantages over both morpholine aud

-cyclochexylamine.
sdvantages ol PENNAD®

" o Better protection on longer runs of low pressure
~ steam lines.

» Favors vapor over uqmd giving better protection
where CO2 may accumulate, as at the end of a
steam line.

150 ove: wioipholine

® s a stronger base than ’morpholine.
o Results in lower blow-down losses.

* Has higher flash point than morphcline, per-
mitting safer handfing.

¢ FDA allows 50% higher concentration of PENNAD
150 than morpholme in steam contacting food

nmn!na-!g
Advantages of PENNADY 150
,ym-lw.wlamum

¢ No tendency for PENNAD 150 to form a solid
reaction product with CO2 as occurs with cyclo-
nexylamine under certain conditions, avoiding
possible clogging of small oritices and strainers.

o Lower deaerator loss from deaerated systems.

o Better protection in high temperature conden-
sate.

.» Has higher ﬂash point than cyclohexylamine,

permitting safer handling.

o FDAallows 50% higher concantration of PENNAD
150 than cyclohexylamine in steam contacting
food products.

I' H.UHH)’ it )iUiLE%’;C

N ‘1!\“ !1

Concentrated PENNAD 150 shouid be handied
with the same precautions as other concentrated
amines having a flash point over 100°F. Contact
with the skin, and particularly the eyes, should
be avoided.

colopy o NNAL
FDA regulations permit up to 15 parts per million
of PENNAD 150 (diethylaminoethanol} in steam
which contacts food, with the usual exception of
milk and mitk products. This 15 ppm limit for
PENNAD 150 is 11 times the maximum permitted
for either morpholine or cyclohexylamine. Since
each formulation under its specific trade desngna-
tion must be approved for use in meat processing
and in poultry processing plants, approval for
these applications as the responsibility of the
formulators.
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o Pmuuom 1GAL CORPORAT IGN

~  SENBITIZATION s';ruﬁité':ww DIMETHYLAM INO=ETHANOL (L)
- AND WITH Dlsrnvwmo-nmnu (DEAE)

: e Tnz 9KIN: SENBITIZAT fON POTENTIALS OF DAL AND oOF DEAE MAVE 88E8
: ,lm'tmm:n UBING THi QUINEA PIG A% THE EXRCRIGIUNTAL ANLWAL, . BOTH PRODUOTS
- WERE STRRU«GCULORED LIQUIDE AND GEAE REOEIVED BY Yil1S LABORATORY 12/16/57)
: .,“’ml!v trm: mmlsn RED &Y US A8 (1571282 anb HR571283, nrwuwwm.v.
THE EXPERIMANTAL METHOD VAS THAY DESCRIBED BV IMAIZE, WOODERD AND
CaLveRry (J. PraRMAG. & ExkeEr, Than.. {2, 377390, 191’#4 LasH
QUMADUND WAS DIBSOLVED [N DISTILLED WATER AT A GONCENTRAT{UN OF
Ue1X AND INJEOTED INTRADEPMALLY I8 TEN SUINEA PIGS] INJUECTIONS WE
REPEATED EVERY OVHER DAY UNTIL A TOTAL OF TEN WERE AMMINISTENED,
TWo WEEKE AFTER THE LAST INJECTION, EAGH ANIMAL WAG GIVEN A
"CHALLENGEY INJEGTION AND EXAMINED TWENTY=FOUR HOUNS LATER TO HEGURD -
THE DIAMETER, HEIGHT AND SOLOR REAGTIGN] THESE RAYINGS WERE YHEN
COMPARED WITH SIMILAR RATINGY HIGH WERE HEQORDED FOLLOWING THE
FIASY INJEGT ICH,

REgu. 8.

T "URYERVATICONAL DATA ARE PRESENTED IN THE AGCOMPANYING LAWORATORY
AEPORT FOiM®, VITH EACH UF THE TWO OUIPOUNDS, THE REBPUNBE TO THE
OHALLENGE INVEOTION WAS LESS THAN THE RESPONSE TO TNE INIT(AL
INJEOTION, T 18 CONOLUDED TMEREFORE THAY NEITHER DMAL woOR DEAL
14 & BENSITIZING AGENT§ THE FINDINGS DO NOT SUGGEST THAT EITHER
QUMPGUND POBBESSES ANY SIGNIFIGANT OONTAGT DEMWATITIC POTENTIAL,

FHAFMAQULLGY RESEAL
dren 13, 1958, ﬁ? W
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TOXICOLOGY REPORT
FOR PENNWALT CORPORATION

Re: DIETHYLAMINOE THANOL #0129,

A cLeEAR, COLORLESS Liquip.

SUMMARY. (1) EYe 1RR)TANCY IN RABBITS: CORROSIVE (UNWASHED AND WASHED) .
(2) DoT SkiN corrOSIVITY IN RABBITS: NONCORROSIVE.

(1) EYE_IRRITANCY IN RABBITS.

METHOD. ONE-TENTH ML oOF SAMPLE WAS PLACED IN THE CONJUNCTIVAL SAC
OF ONE EYE OF EACH OF S | % ALBINO RABBITS. WiTH THREE OF THESE
ANIMALS, THE TREATED EYE WAS WASHED WITH FLOWING WATER INITIATED
20 To 30 SEconDS AFTER INSTILLATION AND CONTINUED FOR ONE MINUTE.
THE IRRITANT REACTIONS WERE SCORED FOR SEVEN DAYS.

ResuLTs. Tue REACTION INCLUDED ALL OCULAR TISSUES. INSTILLATIONS
EVOKED INTENSEZ PA|N.

UNWASHED. THE corNnea OPACIFIED PROMPTLY AND COMPLETELY
OBSCURED THE PUPIL AND IRIS. THE CONJUNCTIVAE BECAME
COMPLETELY NECROTIC {BLACK) WiTH MINIMAL SWELLING. [N
ADOITION, PATCHES OF NECROSIS APPEARED ON THE EYEL (DS.
No si1Gr~ OF RECOVERY WERE EVIDENT SEVEN DAYS LATER.

WASHED. CoRNEAL OPACIFICATION DEVELOPED MORE SLOWLY.
DurING THE FIRST TWO HOURS, THE PUPIL WAS CONSTR!CTED
AND THE IR'S WAS SEVERELY CONGESTED; AT THREE AND FOUR
HOURS, THE IRIS REACTED SLUGGISHLY TO LIgHT AND SUBSE-
QUENTLY FAILED TO REACT AT ALL. INITIALLY THE CONJUNC-
TIVAE WERE SEVERELY INFLAMED WiTH MiNIMAL SWELL ING AND
WiTH PATCHES OF NECROSIS PRESENT; THEY WERE COMPLETELY
NECROTIC (WHITE) wiThIN 24 Hours. A wHite DISCHARGE
NC SiGNS GF RECOVERY WERE EVIDENT.,

COMPARATIVE SCORES WERE AS FoLLows (C = CORNEA, | = (RIS,
R = coNuuNCTIVAL REDNESS, CH = CHEMOS 15) ¢

UNWASHED WASHED
T Cr I R
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#8.SLuGRISH Lasur ﬂEAcrlon.
"4 MYDRIAS1S, NO LIGHT REACTION.
TN PATCHE® OF NECRO®:S.,
~ - N -CompLETE NECROSIS.
"~ D DiScHARGE.
€ PaTches oF nzcnosus ON EYELIDS.

(2) DoT SKIN CORROSIVITY IN RABBI TS.

-~ MeTHOD. ~ AS PREScRIBED 1N U9 CFR 173.240 (six ALeino RaBeITS, Four
- HOUR SKIN-CONTACT TIME, 48 Hours oBSERVATION).

RESULTS. WHEN EXPOSURES WERE TERMINATED, ALL TREATED SITES WERE
DARK GRAY IN COLOR WITH A RED SURROUND AND Wi TH SLOUGHED
PATCHES OF SURFACE EPITHEL IUM. SUBSEQUENTLY THE S TES
BECAME THicCK (HYPERTROPHY) AND DRY BUT REMA INED SUPPLE.
No SIGNS OF DERMAL DESTRUCTION WERE EVIDENT.

PHARMACOLOGY RESEARCH, INC.

ProvocoL ReFs: PR¥T7.5367; (1) RS 7, 37; (2) oo, 31.
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I, gynoesis:

A. Two groups of Beagle dogs (consisting of three males and thres
fenales aach) were fed Disthylaminosthanol for 365 days at
dietary levels of 500 ppa* (Test Low Level) and 1,000 ppm (Test
Intermediate Level), respectiveiy. Anothér group of animals of
similar site was fed PEAE 5,000 ppm (Test High Level) in the
diet for days 1 through 39 of the study and 2% 2,000 ppm via
gelatin capsules to survivors for the 134th dsy thtough termination
of the study, A fourth group of six animals was fed at a dosage
level of 10,000 ppx DEAE until death occurred in all animals.

A contxol group of dogs (consisting of three males and three
females) was fed the basal laboratory dog meal without the test
compound, ‘

None of the test animals of Group I (500 ppm) displayed grecas
signs of ill effects during the entire study. All animals of
Group II (1,000 ppm) exhibited at various times tremors and/or
shaking of the head from side to side. These signs which were
of slight intensity and which intermittently ocaurred vere
manifested more strongly im dog numbers 8§ and 9 throughout the
study, All dogs of Group III (5,000 ppm) and Group IV (10,000
ppm) exhibited severe cases of weakness, tremors, convulsions
and ataxia with tvwo animals at the 5,000 ppm test level
succumbing (day 35 and 41 respectively) and all animals at the
10,000 ppm test level succumbing between days 18 and 35 of the
study.

During the period between deys 39 and 134 when the animals of
Group III (5,000 ppm) were returned to normal diet, the four
survivors showed gradual improvement, however; severe ataxia
and intermittent tremors were still evident upon resumption

of administration of the tast material by capsule on the 134th
day of the test, All animals displayed a slight increase ia
ill effects immediately following resumption of the dosage at
2,000 ppm but gradually developed a tolerance for the test
compound and showed slight {mprovement, however, severe ataxia
and tremors persisted in all throughout the study,

‘Body weight and food consumption records of all animals of
Group I (500 ppm) ané Group II (1,000 ppm) appeared normal
and comparable to the control animals during the etudy,

With the exception of occasional aberrant values in both control
and test groups, no significant hematological changes were
evident in the test animals as compared to the controls and

tha inuings were considered tc be wi.hin normal limits,

Urine snalyses showed occasional aberrant values but no signifi-
cant differences bstween the test and control groups were noted,

* DEAE as the free base

§.A., Fumber 101333




oTie .borune valuas but
3t and control groups

'md animals of
linical examinations
St to pulse rate, reflexesc,
; ~and sascultation vhich could be
Seeding of the test preparation, Bvaluation
aphic tracings indicated no detectable damage
, N System of the heart which could bs attributed
ted with administration of DEAE,

35088 necropsy of the animels which succumbed during the first

.. 180 days of t > study showed congestion and diffuse hemorrhages

' ofthlm.mgutiou of the kidneys, reddish mottled coloration
3 ;iog;tbo,jplun,;'h,ltdml;nfjtho, liver and numerous enlarged and
~congested lymph nodes. One or more of these lesions were observed

in the majority of the animals, Gross necropsy of the surviving

imals sacrificed at termination revealed no gross pathological

- _ changes which could be attributed to the inclusion of the test

- compound in the dfets or admini stration of the compound by capaule,

-- Occasfonal aberrant organ weights were obtained in animals of each
- . group, including the controls, however, the overall organ weight
- values for the test and control dogs were comparable,

' Microscopic examination of tissue sections showed atrophy of the
thyroid glands and of Group III (Test High Level)

clinically
No morphologic abnormality was

observed in sections of cerebellum from dogs in the low and
intermediate test levels. Findings of micropathological examination
of tissues from control dogs were within normal limies,

II, INTRODUCTION:

The purpose o!- this study was to evaluate and characterize the oral
toxicity of diethylaminoethanol when fed to doge for & period of

1 year, .
The study was initiated on October 11, 1965 and terminated on
October 10, 1966,

A progress report on this study was submitted to the Pennsalt
Chemicals Corporation, King of Poiwsia, Pennsylvanie on May 23, 1966,

This final veport includes and' supplements the data presented in
the progress report and provides an overall evaluation of the

~ results obtained,




1v,

III, MATERIAL:

The sample of tast compound used for this study was raceived from
the Pennsalt Chemicals Corporation, King of Prussia, Pennsylvania
on October 11, 1965. (Six 1 gallon glags bottles),

The andlysis of the compound, according to the ingcription and as
used in this study, was as follows.

CONCENTRATION - 53.5% DEAE* by weight
70.2% DEAE* HC1 by weight

1,000 ml, contains 0.577 gm. DEAE or 0,758 gms, DEAE, HC1
*Diethylaminoethanol

The aqueous solution of DEAE, HCI was a light brown liquid, slightly
more viscous than water, with a sweet pungent odor,

METHODS :

A,

8.A, Numbor 101333

Genoral Procedure;

Thirty puzebred beagle dogs, 15 females and 15 males, which were in
apparent good health, were sclected for use on this study, The dogs
were quarantined for five weclks prior to the beginning of compound
administration during which time they were dewormed and imunized
against distemper, infectioug hepatitis and leptospirosis, and
acelimated to laboratory conditions and diet. During the quarantine
.period, pretest clinical observations and tests were performed,

y weight and general feed consumption,
physical examinations {body temperature, reflexes, pulsc rate and
auscultation) and blood end urine analyses, .

The animals were divided into five groups as follows: one control

group and four test groups, cach group congisting of three fomales

and threc males. The dogs ware d.stribusad among the groups by
litter, weight, sex and age as presented on page 5, Littermates
were distributed among the groups whenever possible,

All animals were maintained in o uniform environment and housed in
individual cages with access to outdoor runs, All gsurviving animals
werc obscrved daily (five days per week) for toxic and/or pharmae
cological effects through 365 days. These observations were made
both in the cages and in the runs. Body weights wore recorded weekly
and foed consumption daily (five days per weck) for each dog,
Diethylaminocthanol was administered daily by mixture with the *
bascl laboratory diet which consigted of ground Purina Dog Meal .
The compound administration was according to the established test
concentrations presented on page 5, Diats were freshly preparaed
sack weel, Wayne Self-Fecders were used as the feed containars

and thae respactive diats were provided ad libitum, Water was
frecly available at all timas,

* - gea following page




'th._day of y to the regular
to. -the obvious {11 effects were
the 134th day of the -study, the four survivors
ts again challenged with admin-
ge level (2,000 ppm) which
g ria gelatin capsules, To determine
sage . § iese animels, the DRAE concentration o
1ated weekly based on a projection of esch of the animals’
and averags daily feed consumption obtained during the




ECHRWATIC OUTIL.DE OF STWDY .
' Ags at Body Weight
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* All ¢ietary concentrations for thi. study are calculated on
DEAE as the free base




B ) tudiss wera obtainad from each dog
ing snimals end again during the pre-treatment
oD } the experimental period, samples werc
90, 180 and 360 days. The follow-
‘examination intervel on each dogs
8, hamoglobin concentration,
AL, erythrocyts eed: te and prothrombin time. An
. exce ‘to this was for the first control analyses, in which the
lattsr two determinetions wers not pevformed.

2 as !!' 7!!”!"!!'75! : Vs'i' 3 &y

" Routine detsrminations on plasms which included quantitative tests
for glucose, total protein, total albumin (albumin-to-giobulin ratios
were calculated) and urea nitrogon were performed on each dog at theé
second pra-treatment period and at 30, 45, 90, 1C) and 360 days.

For the first pre-treatment analyses, the quantitative tests for
protein were not performed.

Lmr Function Studies:

Liver function tests which included bromsulphalein rotention (BSP),
alkaline phosphatase activity, and serum glutamic-oxalacetic
transaainase (SGOT) were performed on each dog during the second

Pre-treatmant quarantine period and at 30, 45, 90, 180 and 360 days,
8GOT values only, were obtained on each dog for the first pra-treatment
'p.tiod.

 ¥sine Analyses:

Urine snalyses were performed on each animal during the pre-treatment
quarantine period and at 30, 45, 90, 180 and 360 daya. Rach Snalvoas
inciuded albumin, sugar, bilirubin, pH, specific gravity and volume
(nl,) determinations and microscopic examination of the sediment.
Quantitative determinations were made for total nitrogen,

ations

A complete physical exaaination, which included body temparature,
pulse race, reflexes, auscultation and slectrocardiograms were
performed on each dog, excluding animals from Group IV, (10,000 pEm),
at 36, 45, 50, 100 and 360 days,




D, Pathological Studies

1, Hecropsy Exsmination:

Bach of the dogs which succumbed during the study was subjected
to a complete necropsy which included examination of the organs
of the abdominal, thoracic and cranial cavities,

Zach of the 22 surviving dogs was sacrificed at 12 months by an
intravenous injection of Myotal followed by exsanguination, and
8 complete necropsy was performed. The following organs from
each dog were weighed, and organ/terminal body weight ratiss
calculated: brain, thyroid » heart, liver, spleen, kidney, adienal
and gonads (males, only). :

Microscopic Examinatior:

Thoe following tissues wore taken from cach animal and preserved .
in 10 per cent neutral formalin for possible microscopic examinations

brain (3 levels) pancreas
pituitary small intestine (3 levels)
spinal cord (3 levels) large intestine -

thyroid lymph node (cervical & mesenteric)-
parathyroid : urinery bladder

lung testis with epididymis
heart prostate

liver ovary

gall bladder uterus

spleen bone

kidney bone marrow

adrenal striasted muscle -

aorta femoral nerve

stomach (2 sections) any unusual lesion
submaxillary salivary gland

An exception to this was for Group IV (10,000 ppm) where only
organs which showed gross changes at necropsy were preserved
in 102 formalin for possible future reference,

The tissues listed above for each control (Group V) and

Test Righ Level (Group III) dog were iixed » paraffin cmbedded,
stained with hematoxylin-eosin, and examined microscopically,
In addition, two scctions of the cerebellum frum each dog of
the Test Intermediate (Groug II) and Test Low Level (Group I)
Werr prepared and examined micros. opically,

8:A. Number 101333




observed in all of the animals of
POup:- (10,000 ppm). The onset
th and 15th day of the study,
Sremors, twitching, atsxia, violoat
ud entire body and occasionsl convul~
3 Which the animal appeared to undeggo temporary
prograssed the signs increased in severity with
Rg 80 wealiened that they were unable to eat une
the snimale becams moribund and succumbed as

and Sex  Nuaber of Days on Test Group end Diatawy Level

: ' 35 IIX - 5,000 ppn

© 17 = Pemale 41 III - 5,000 ppn
19 - Male L} } IV - 10,000 ppn:

© 20 = Male 18 IV - 10,000 ppm
21 - Hale 39 IV - 10,000 ppm
22 -~ Female 32 _ IV - 10,000 ppn

a3 - Pemle - 35 IV - 10,000 ppm

24 « Fomle 25 IV - 10,000 ppa

Because of the apparent signs of 11l effects noted at these levals, it
~was decided to return the survivors to normsl laboratery diet on the
39th. dsy of the study to determine if the damage was reversible. The
four suxvivors, Dogs Noa, 13, 15, 16 and 16 showed gradual improvement
after being returned to control diet during days 39 through 134 of the
study, 7his consisted of diminishing of tremors and an increase in
overall strength and appetite. Although all of the animsls were still
severaly staxic and animsl number 18 was exhibiting generalized wegke -
Ress, compound administration (2,000 PPw) via gelstin capsules was
. Sesumed o these doge on the i34th day of the study. The dosage was
&dninistered six days per weel following feeding of the animals,

_ ight increase in gigns of adverse effects, however,
after 100 days of the study the dogs slowly developed an apparent
tolerance to the compound at this level and s gradual improvement was
noted in each, consisted of an increase in body strength and
Sppatites and a slight decrease in ataxia and tremors, however, pro-
nounced ataxia and occasional tremors persisted in each of the four
ehimsls through termination of the study. Dog No. 18, which was
unable to s<and at 180 days, regained thc ability to meintain & stand-
thg porsure during the second six months of the study, .




P

&

All animals ©f Group II (1,000 PPm) exhibited slight tzemors and/ox
occasional shaking of the head from side tv side at various timaes
arom the 31st to 40th day of the test, The signs subsided in four
of the animals by the 130th day of the test, however, Dogs Hos. 8
and 9 continued to show intermittent tremorp of slight intonsi

out the study,

group ahowed no

in Groups I (500 ppm) and Group V
thy during the entire

to the controls,

showed weight gaing and feed consumption within normal limits fayr
this age and breed of doge The individual weekly body weights and
feed consumption racords (compound consumption for test groups) are
Pregsented in Table },

I.aboraton Tegts: Hematological Studies, Liver Punction end Plasma

Bicchemistry Tests and Urine Analyses

The results of the hematological studies
(Table 3) and tha 11

.capaule) of the test compound,

majority of dogs on the first control intervel sre attributed ¢o
hemolysis of the blood during shipment from the kennel from which
the animals wera purchased, gince subsequent contral SGOT values
generally were within normal limits,

Aberrant results wore occagionally obtained with each test group
and the controls, at esach of the cxamination intervals, howvover the
values £or the controi and test dogs wera comparable and were considered

generally to be within normal limigs,

Clgica; Obgetvatiogs:

Weakenad pulse and drisd mucous membranes were noted in all moribund
doge of Group III (5,000 ppm} and Groun IV {10,v00 Ppm). With the
exception of these findings, t i
£ physical examineticna
Due to the savera ataxig

the four dogs of Group III (5,000 ppm), it was
not possiltle to produce logible electroc ardiographic tracings at the
180 day interval, Prior to sacrifice at termination (12 months)
satisfactory electrocardicgrm were perfori.< on thege dogs undexr
ancsthesia,

Wi eea Ty ~n

N e T
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“records of all surviving dogs at termi-
‘normal conductive mechanisms in each
and 10 which showed possible mincr heart
to the administration of DBAR, at earlier testing
al recordings at the 360 day interval,

s obtained from the electrocardiogrephic tracings
, )88 animals, it is estzblished that DEBAR, at the lavels fed
- causad no damage to the conductive mechanism of the hea::.

hological Studies:
rr’lleg':rgg‘ sy a und:l._t_\g' s

L The results of gries examination of animals which succumbed and

following sacrifice at 12 months are presented in Table 6.

Gross hecrOpoy of the dogs which succumbed showed congestion and

- diffuse hemorrhages of the lungs, congestion of the kidneys and

3.

numerous enlarged and congested lymph nodes. One or more of
these lesions were observed in the majority of the animals,

Gross necropsy of the dogs sacrificed at termination showed
minimal sporadic lesions in all groups, including the controls,
which included mesenteric lywph node enlargement and congestion,
urinary bladder inflammation and thickening, and small hemorrhagic
lesions of the ileocolic sphincter, These findings could not be
correlated by dietary level and were considered to be incidental
and unrelated to the feeding of the test compound,

Organ Weighta:

Terminal body weights, organ weights anu organ/terminal body
weight ratios are presented in Table 5. Inspection of the data
revealed occasional abnoxrmal values in each group ineluding the
controls, however, the overall findings for all of the test groups
were comparable to the control animals,

Micxgscopic Findings:

The xesults of the microscopic examination of tissues of the dogs
are pregsented in Table 6,

A sumierization of tﬁe hictopathologiéal evéldation of tissues
is as follows:

Ine tissues of the control group dogs ware essentially
normal, with one male and ona female exhibiting mild
lywph node hyperplasia.

The sections of cevebellum from the 12 dogs in ths low
*  and intermediate dosage groups were interpreted as normal
. and exhibited no morphologic differences from those of the
8ix control group animals,




Dogs of Group III (Teat High Level) exhibited a number
of significant pathologic abnormalities. Thyroid atrophy
of mild to moderately severe degree was found in one male
and all three females, Testiculsr atrophy of mild to
modarate proportions was found in the <hree male dogs,
and’ some 'decrease in oogenesis was present in one of the
icmale animals. Male dog Ho. 14 which died early im the
study also exhibited extencive bronchopneumonia and an
egssociated acute splenic reaction, Two males exhibited
acute lymphadenitis. One female showed hydropic change
in the renal loops of Henle, and one female exhibited a
small cerebral cortical glial nodule,

Congpicuous pathologic abmormalities were present in the
scctions of cerebellum in the three male dogs and one of
the three female dogs in Group III, These changes consisted
of irregular patchy degeneration and loss of small to mod-
erate numbers of Purkinje cells, with occasional corre-
sponding mild decrease in cellularity of some arcas of the

granular cell layer, Focl of tissue calcification vere

pregent in the cerebellum of the affected female dog.

Evaluation:

The atrophy noted in the thyroid glands and gonads of the animals

of Group

1II (Test High Lovel) was interpreted as a non-specific

‘secondary response to the metabolic or toxic insult offered by the

experimen

tal feeding program, The cerebellar changes observed in

this group were considered a spccific toxic effect which represented
the morphologic concomitant of the clinically observed tremors and
ataxia, No morphologic sbnormality was found iz the comparable
sections of cerebellum from dogs n the low and intermediate test

groups,

S.A. Numbar 101333
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c«:rtouion inhibitor, mhithr

' for polishes; curing agent for resins; fabric
ugtom: ]

' r‘ pressure (B.P )s ‘zi-on:.:c.a- 20c

3 0.884 (20/20°C)
! liity ‘Soluble
nic solubﬂit.y
9 P oct/water:
iricﬂ formula:

501. in alcohol,
benzene, ether
- 0. 7 3
Cely 50
Biochemicai- Information

Reference Nature of Info.

~ | Structural Formula
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Observations {n Humans
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Patty
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Nature of Info,

Metabolism

Environmental Information

Nature of Infa.

Nature of Info.

;3 Mutagenicity
tégting; eye and
skin irritation

Toxicity review
(1971)

Verschueren .

Effect on fish
(1977)
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CURRENT AMARENESS FILE

ETHANOL, 2~(DIETHYLAMINO)- e
000100378
8201
C6~H15-N~0

117.22

Q2N2E62
DEAE ’
DIAETHYLAMINOAETHANOL (Gezmsn)
DIETHYLAMINOETHANOL
beta-DIETHZLAMINOETHANCL
N-DIETHYLAMINOETHANOL
2-(DIETHYLAMINO ) ETHANOL
2-N-DIETHYLAMINOETHANOL
beta-DIETHYLAMINOETHYL ALCOHOL
DIETHYLETHANOLAMINE
N,N-DIETHYLETHANOLAMINE

N,N-DIETHII~N~(beta-HYDROXYETHYL )ANIHE
g-H!DBOX!IIIE!HYLIHINI ,

skn-zbt 10 mg/2uf JIHTAB 26,269, 44
skn=-zbt 500 mg open MLD UCDSK* 6/11/63
<ye-zbt 5 mg SEV © UCDSw% 6/11/63
, oxl-xat LDSO:1300 mg/kg JIHTAB 26,26%.44
ipz-xat LD50:1220 mg/kg TXAPAS 5,6
ipx-msus LDS0:308 mg/k ARZNAD
scu-sus LD50:1561 mg/kg ARZNAD
ivn-sus LDS0:188 ag/kg ARZNAD
irns-sus LDS0:416 ag/kg ARZNAD
ILV-TWA 10 ppe (skin) DILVS* 4, 140,80
OSHA STANDARD-air:TWA 10 pps (skin) (SCP=J) FEREAC 39,23540,74
"NIOSH MANUAL OF ANALYTICAL METHODS™ VOL 4 270%x, VOL 5§ S1408 MNIMAM
REPORTED IN EPA TSCA INVENTORY, 1980
RCRVAB 38,975,69
ON-LINE-TOXICOLOGY DATA BANK-NLM, DECEMBER 1982
NIOSH PROFILE (ALKANOLAMINES), SRC, 5/81
NOHS 23774 estimated people expcsed, ACT 2%, TRN 98%, GEN 0%, No. 0CCS 39
EPA TSCA 8(a) PRELIMINARY ASSESSMENT INFOBMATION FROPOSET ROLE FEREAC 45, 1364€,80
salmonells micxosomal - COMPLETED e
Used as a corresion inhikitsr, szulsifisr for polishes and cxganic intermediate
Used as a curing agent fox resins, an sauleifying sgent, and as a fabric softenex




AMINO ETH NOL Skin(dietllyl fetlun;ltmine)
o 20 e (Apps : mg/mly
| was studied by Smyth and Carpenter( Range-Finding
: ‘- Mﬁ :ﬁlm ,“;‘,,,,,.,,, 'I:)uwo::rdmmm .‘mfx'.:."
' lj‘-.% was 1,0ml/kg for guines pigs, the same order of magni-

A primary irritant tt'eln'boeompuedtonornhoum,andm

Carpenter, C.P.: J. Ind, Hyg. & Tox, 26, 200 (1944),
Unpublished study from personal communication with TLV Committee member

ACGIH(1971)




OBSERVATIONS IN HUMANS

Malabolism, Themmbolinnofthelmino;leohollhameivedlitﬂcw
unﬁm.Ethmhminehmturdly{onmdinmammhfromuﬁnemdilnm-
mal constituent of mammalian urine.®® Forty per cent of NiS.iabeled ethanol-
lmineappennuuminubunwhmﬁvmtoubbiu,musﬁngitisdumi-_
nised. It is also methylated to choline and converted to serine and glycine. Mono-
methylaminoethanol and dimethylaminoethanol ars intermediates in the conver-
liontoeholine.SomesaEreentofdied: laminoethanol injected into man in 1

doses is excreted unchanged. The transformation of the remaining portion is un-
known, It could be de-ethylated to ethanolamine and thus enter the n_rmal -

Patzy(1963;
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referenced literature cited in the "Effects
Y a Profile" prepared by the Interagency Testing
ommittee on this material appears to be erroneous. In many
ses, i.e. pages 3,4,5,7,11,12,13,14, and 15, the literature is
188ing another material and not. n-cyclohexyl-2-benzothiazole-
amide (CBS) . :

Product Literature

__Attached are copies of a Technical Data Sheet and Material Safety

- Data Sheet for PENNACe CBS - Pennwalt's product name for n-cyclohexyl-

2-benzothiazolesulfenamide,

- ‘Annual Production Data and Trends

Confidential Business Information (CBI).

- See enclosed envelope marked "TSCA-CBI".

Production Worker Exposure

Pennwalt has no domestic in-plant exposure for CBS since the
material is imported alreaay bagged for domestic sale.

Product Use Exposure

Pennwalt is not familiar with personnel exposure during use of
this material in the rubber manufacturing process. This exposure
information is probably best determined through representatives
of the rubber manufacturing industry. Occasional exposure to
this material will occur, however, when bags are accidently
broken.  in transit or in the warehouses. .

CBS is consumed by reaction mechanisms during normal processing
in the manufacture of rubber. Therefore, human exposure to this
material following the rubber manufacturing process is not
anticipated.

Environmental Exposure

CBS is unlikely to have any significant environmental exposure
because it is consumed through reaction mechanisms during its use
in the rubber manufacturing process.




N=Cyclohiexyl-2-benzothiazolesulfenanide DR b M|
(CAS:  95-33-0) S
Page 2

The most likely routes of entry to the environment are through
spillage or breakage, which are not predictable, and residue in
bags. The bag residue, if not consumed during disposal by
incineration, would amount to less than 1000 1bs. per 200,000 1bs.
of starting material per year, assuming that 4 oz. is left in each
bag.

Toxicological Data

Pennwalt does not possess any internally generated toxicity data
for CBS. The acute oral LDsg, 5.3 gm/kg (rat) and acute dermal
7.94 gm/kg (non-lethal, rabbit) information as shown on thae
attached MSDS suggest a relatively low order of acute toxicity.




‘|| Philadelphia, PA 19102 -

| | Emergency Phovis Numbercs) .

. susnem: - 215-587~ /550
“omen  313=285-9200
| 95330

Chemical Famify

Aryl Cyclic Sulfur Amide

S MATENIALS ORCOMPONENTS .~ - . HAZARD DATA (TLV, LDSC, LCSO, stc.)

-2-benzothiazolesulfenamide| See Toxicity Section

3 nj’.@:j,ptj.dn on Shipping Papers - Rubber Accelerators or Softeners, NOIBN
Containers: 50 lbs. net paper bag
Ce 175 1bs. net fiber drum

TWiSTig PV TRt POl WGkl WeRA [CaTealatedr
: °F 94 °C 201 °F °C °F | 264.4
Spucific-Gravity (HaO=1) o ) ‘Vapor Pressure {mm Hg) Vapor Density (Alr=1)
1.24-1.30 @ 25/ 25°C @ < °F
-Soludiity in H0 % Volatiles by Volume Evaporation Rate -
negligible 1.0 max. Clemer=s [Jwater=y [T Butvecuate
Light tan to buff powder

Fiash Point Tost Method | Flammable Limits Autoignition Temperature/Fire Point
. Nomflammable :
_°C °F Lower % v % °C °F

EXTINGUISHING MEDIA
D ey D o Hreem D €Oz D H¥micat s D Foam D o i
A SAEIAL FIAE FISLTILS SASSESURES
g D g [agn- g T -

Ll [ conaminstion  [] remparaturs  [X] 321%,,,. combustion.
STABILITY | CONDITIONS CONTRIBUTING TO INSTABILITY
. m Stadie Dm Shamal ation | oaration D Polymertzation D Contamination
El INCOMPATIBILITY - Avold contact with : ‘
(]
O [k [ seemt, Tetity):
HAZARDOUS DECOMPOSITION PRODUCTS - THERMAL AND OTHER (Il
CoO, CO3, NO,, SO (1f involved in fire)
2 x 2
CONDIT!ONS TO AVOID -
Open 177 ienntio ‘Otwver
D Heet Dnnmu i E] Sparks D *ources D (specity): )
STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SMLLED N . T
Frash Absor ) ~ Sweep Keoop. Prévent tprasid.
e Wi SR ratnd D""‘"’"" @ UP e TemON D 5“"::_.“? snclosed D orwNt

ez [t

8 WASTE DISPORAL METHOD - Coneult s, 5eee, o7 Jo0e! uherICies Tor proper dRpom! procedwret.




7.94 gms./kg. (rabbit) vas non-lothal not a -kin irritant.

Slight irritant

Diseonfort from '1nert' dust

Chronic, Subchronic, ete.

PERMISSIBLE EXPOSURE LIMIT (Specify If TLV/TWA or Celling [c])

|

Other:

Not established

Moderate
Moderate

ACGIH 19____ OSHA 19__
; Skin
Eye

g Mild (transient)

CORRKROSIVITY 4 hrs. (DOT)

May causs blindness

lRRlTA'ItION Severe
-1 Severs

Skin

Eye

[ 28 ws. crscy

INHALATION EFFECTS

Narcotic
offect

SENSITIZATION
Skin D Respiratory

D Allergen

Cyanosis D Asphyxiant

LUNG EFFECTS (Specify):

OTHER (Specify): o
Regeat tact- ther
D!tln n’n‘!ﬁvn * D {Specify):

INGESTION

Induce
vomiting

Get madical

Glve plenty
attention

D of water

vomiting

Other
(specify):

P ] OERMAL Contaminatea
dothing

remove & launder

Contaminated

Get medical
shoes - destroy

attention

O

Other
D {specify):

D Fiush with soap
nd water
é EYE CONTACT
Flush with plenty of water for Get madical Other
2 @ N y @ attention D (smecify):

at least 15 minut

INHALATION it not breathing,
Remove to give artificlal

fresh ale resplration

Give

oxygen attention

Other
{specity):

D Gei medical

issibl e limits
Use with adequate
ventilation

VENTILATION REQUIREMENTS — A/ways meintain

D" an

e below p
Local exhaust

hﬂllh

Check for air contaminant
i _ land oxyaen deficiency

HAND (GLOVE TYPE)

D Folyviny! D Neaprene

Buty!l
rubber
Natural
rubber

Polyvinyt
D alcohol

Poly-
athylene

RESPIRATOR TYPE - Use only NIOSH / MESA arzroved equipment

Seif- Suppiied £an or cartridoe ] Fiiter - dust
contained air gas or vapor

D ?sg:"v):

OTHER PROTECTIVE EQUIPMENT

2t [ awon

Other
{specify):

PRECAUTIONARY LABELING

@ Wash thoroughly D Do nat get in eyes,
on skin
after nandiing do il 0
e8p from contact
wm\ clothing and
other combustible
matariais

Do not breathe
@ by @ gnp container

Empty container
may coniain
hazardous resi

Do not store nesr

Use explosion
combustibles D o

O
[ .

Keop away from
heat, mrks, and

Other handiing znd storage conditions

mwnd by Adddress

Christie B. Johnson 11/24/80

3 Parkway, Phila., PA 13102

Phons
215-587-7550

to

*The above information Is accurate to the m of our knom Howmnr sinte data, afety
'EEA:E change and the concitions of handiing and u

s 2T @ ations are subject
o OF MAKES NO WARMNTV EITHER EXPRESS OR
IMPLIED, WITH RESPECT TO THE COMPLETENES& OR CONTINU!NG ACCURACY OF THE INFORMATION CO“TAINED HEREIN AND

ODISCLAIMS ALL LIASILITY FOR RELIANCE THF.REGN. User shouts satisfy himself that ho has ail current deta M to hiz




" N-cyclohexyl-a-benaithiazols-sulfenamide
(CAS.: 96-33-:0)

Molscular Weight ‘ 2044
Specific Qravity 127
Oil treated to reduce dupt in handling

off-white powder

Appesrance

Meiting point 98°C min.
Ol content : 1.8 = 0.6%
Ash 0.5% max.
Moisture 0.6% max.
Free amine 1.0% max.

inanluhla in mathanat 2 N6k mav
ST m|max.

L e —

Fineness (thru 3) mesh) 90.5% min.

Delayed e" tion accelerator for NR, 8BR. Non
staining.

20 kg. (66 ibs.) net weight
Paper bags with PE laminated inner llnov
Palietized on wooden paiists.

Freight Classification: Rubber Accelerators or
Softeners NOIBN. Parcel post, air express, air
treight allowed.

Material Satety Date Sheet available on request.




CHEMICA: RAYE

¥ 2-Benzolthiazole sulfenamide
N-cyclohexyl

| Benzothiazyr 2-cycio- Gt cwe

hexylsul fenamide CAf -

Descri gtionl

Cream colored powder

Use

Rubber accelerator

Melting point: 93-100°c

Vapor pressure (B.P.):

Specific gravity: 1.27

Water solubility: nsoluble

Organic solubflity: soluble in benzene
Log P oct/water: 2.39

Empirical formula: °13"1e“zsz

Biochemical Information

Reference Nature of Info.
Pharmacology
Anti Xa activity
Hepatic cytochrome

Structural Formula

C.H
}-—s __“/ 6 11
/ !

Observations in Humansl

Reference Nature of Info.

Dekker & Reisma Duodenal ulcer
(1979)

Page

11

Environmental Information

Nature of info.
Ecology
Microbial degradation

[. O POy
NG CTrernLe
e =

Toxicological Information|
Reference Nature of Info.

Hygienic assessment
Teratology -~ p.vicm,‘..
Mutagenicity - n%w,w

‘ Enclosures |

RTECS




. 4ECONDARY SOURCE ID

- TRAT TYPE 1 MARE

A% REGISTRY NUMBER
ITATUS
_ITATLS
_TOXIC DATA SOURCE
~TOSDATA REYWORDS
TO1C DATA SOURCE

TO:DATA KEYWORDS

NIODSH/DLERSO000

2+BENZOTHIAZOLESULFENANIDEs N-CYCLOHEXYL=

93+33+-0

REPORTED IN EPA T3CH INVENTORY; 1980

NEETS CRITERIA FDR FROPDSED O3MA PEDICAL KECORDE RULE
FEREAC 47+30420552

MTISee NATIONRL TECHMNICAL INFORMATION SERVICE.

PR223+139

ORAL 3 MOUSES RODENTSS TDLDS 76 SMAKG-73W-13TOKIC EFFECTS

EQUIVOCAL TUMORIGENIC AGEM)

CSLhxe U, S ARMY ARMAMENT REIEARCH & DEVELOFMEM

COMMANDS CHEMICAL SYSTEMS LAEBDRATDRY: MIDSKH EACHAMGE

CHEMICALS. NX=02243

INTRAVENDUSS POUSES RODEMTSILDS05 32 MG kG5 TOXIC EFFECTS




TOXBIB/B83/146200
Hieriks J

Hespe W

Jaitly KD

Koekkoek PH

Lavy U )

Gist-Brocades n.v. Research & Development, Delft, The
Netherlands.

Pharmacological Properties of colloidal bismuth subcitrace (CBS,
DE~-NOL) .

Scand J Gastroenterol [(Suppll: voL 80, 1982, P11-%

Eng

SJGSE Yhiso e e Ter o
0085-5928 j><\ TR AR ? WieTe \

In pharmacologiii}/ﬂfcer models in Tats coljoidal bismuth

subcitrate (CES demonstrated anti~ulcer activity, This was
neither a recult of an acid neutralizing nor of an acid secretion
inhibitory erfect. Eoth in vitro and in vivo, an anti-peptic

action was found, At low PH CBS precipitates and was shown to

form 2 coating on the gastric wall especially on the ulcer

crater. This coating most liKely forms a protective barrier to

the peptic activity of gastric juice. Low toxicity was seen
follcwing chronic daily administration of higdh doses ¢f CES for 3
months tc rats and & months to dogs. Although the blood levels

wei'e more elevated in Tats, the tissue bismuth levels were
comparable in the two species (except for the caecum)., The chief
bismuth-exgreeing eT5ans, ihe Ridneys, showed relatively high
Concenwtrations, while the brain-concentrations were extremely low

in concordance with the absence of nervous system toxicity.

TOXEIB .

Animal

Anti-Yicer Agents #PHARMACODYNAMICS ANTIULCER AGENTS

Bismuyyp METABOLISM/*PHARMACODYNANICS

Chemiseyy b//
Collnig;




~Lipe »puiﬁns-ﬂor-gliipc-i-nj.s, Fao. Pharm. Lille,

ificﬁi;iﬁf}if*ﬁiﬁgiinl application of

OL 2, IS5 June, 1982,91-S

)( Wir > “wat el

CHEM ABE The anti-Xa activity of heparin

. 9005-49-6) was detd. in Plasma Aof patients receiving heparin

- $4C. by an automated method with a centrifugal aralyzer by using

the chromogenic substrate CBS/3139 -183160~48-9), antithrombdin

:ﬁ?ffi £9000-94-61, and.blood platelet factor 4 €37270~94-33, and
“the results were compared %0 _those obtained by other methods.

The effect of the concns. of antithrombin II1 and platelet factor
4.0n the method was examd. The relative std. deviations for

‘Tepeatability and day-to-day reproducibility ranged 2.5-6 and

4.5-7.9%, resp. The detection limit was 0.02 units/mb, and there
was a significant correlation between the results of the method
and those obtained by chronometric methods. There was also gooad
correlation between the anti~-Xa and anti-Ila activities.
9000~94-6; 9002-04-4; 9002-05-S; 9005-49-6; 37270-94-3:

e 83160-48=9 .
“EM - 8303

CONTINUE PRINTING? (YES/NO)




BIOCHEMICAL INFCRMATION

CONTINUE PRINTING? (YES/NU)

USER:

X Arean ﬁ; m,\j'?vr v.,.,f&

PESTAB/B0/142¢ v
Goldstein

IH, Research Triangle Park, NC 27769
ation of hepeztric cytochrome P-450s by chlorinated benzenes

Fed. Proc. Fed. Am. Soc. Exp. Biol. 39(3Pt2): 864 1980
FEPRA
PESTAB. Rats were given high doses of Cps (250 mg/Kg) pe or in
the diet {1000 PPm hexachlorobenzene (HCB)J for 1 wk. HCB
increased benzpyrene hydroxylase (AMH) activity 16~fold,
amiropyrine N-demethylase (NI) 3-fold, ethoxyresofurin
O-de-ethylase (ERR) 42-fold, and Cytochrome P-450 4-fg14. The
increase in ND resembles that produced by phenobarbital. The
increases in AHH and ERR are much greater than those seen with
Phenobarbital (2.4-~fFold and 25%), but somewhat less than that
produced by 3,4-benzpyrene (BP) (25- and 150-fold). The
absorption maximum of the CO-difference Spectrum of HCB induyced
microsomes (449 nm) j¢ intermediate between that of pherobarbital
(430 nm) and BP induced microsomes (448 nm). -Napthoflavone
selectively inhibited ERR activity in BP and HCE induced
wicrosomes (94 and 88%) compared to cortrpl and phenobarbital
induced microsomes (61 and 33%). In contrast to HCB, other CBs
Produced increases in Cytochrome P-450, ND, AHH, and ERR similar
t0 those produced by phenobarbital. The order of otency was
1,2,4-triCB >= pentaCB > 1,2,3,5-tetraCB > 1,2,3, -tetraCk >
i,3,5-%riCB >> 1,4-diCB. Aithough the enzymatic properties of the
cytochrome P-450 induced by HCB appeared similar to a mixture of
phenobarbital and BP induced cytochromes, SDS Polyacrylamide gel
electrophoresis of the HCB induced microsomes indicated no
increases in the two pProtein bands Primarily increased by BP
(with molecular wes of 55,000 and 57,000), but rather large
ircreases at 50,000, 53,000 and 54,000, fAbstract 3149 of the
annual meeting of the Fed. Am. Soc. Exp. Biol.] (Author abstract
by permission)

RN -~ 118-74-)

EM -~ B00S

CONTINUE PRINTING? (YES/NO)
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: ’lzolos, bcnzlnosulrohydraz:do, and
vo- the ohic £
1j.,Tonicol., UOL li 185 6, 1982,783-9

"Finland
; SF-00290/29
). Q'ENG
- AECTC ,
- 0090—4341
_ = CBAC COPYRIGHT: CHEM AB; Benzothiazole accelerators,
. 2=mercaptobenzimidazole (583-39-1], benzenesulfohydrazide
- [80=17=13, pentachlorothicphenol t133-49-31, a mixt. of
llkrlphenoldasulfidos, alkylphenylformaldehyde resin, and
4,4°-dithiodimorpholine (I) (103-34-43, were tested on 3-day
-chicken embryos for toxicity. The parameters measured were early
" 'deaths, vecorded within 2 days of injection, late deaths of
malformed embryos, late deaths of nonmalformed embryos, and
nll?ornod survivors. The most embryotoxic of the chems. was 1.
"Next in potency were N-tert-butyl-2-benzothiazylsulfenamide e
t95-31-§;, N-oxydiethylene—2~benzothiazylsulfenamide (102-77-21,
an enzenesul fohydrazide. ED3O values for total effect,
including deaths and malformations, varied from 0.09 nunol/egg t0
2.6 mumol/egyg for thcso chems. I caused the highest frequencies
_of malformations.

‘ " RN - 80-17-1; 95-31-8; (95-33-9 102-77-2; 103-34-4; 133-49-3;

149-30-4' 383-39-
EM - 8304
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* TOXICOLOGICAL IHFORMATION

ETIC/74/014886
KEPLINGER ML

FANCHER OE

LYMAN FL

CALANDRA JC

TOXICOLOGIC STUDIES OF FOUR FLI'ORESCENT WHITENING AGENTS
TOXICOL APPL PHARMACOL; 27:494-506,1974

TXAPA

ETIC/ORNL SEE: CA 81-86551

THAL 1DOM I1DE

TINOPAL RBS

TINOPAL AM:

TINOPAL SBi:

TINOPAL CBS

FLUORESCENT WHITENING AGENTS !

MAMMAL , RABBIT Vi R s

L .
ORYCTOLAGUS ¢
ALBINO .
With aetive vuuvLLa B T Y T N 3 ©wlivvaiug Cillng g Lo

treatment with CES¥or 10 a placebo for a PeTiod of four weeks.
Symptomatic assessment was based on frequency and severity of
pain, The ulcer size was measured endoscopically before and at
the end of the trial. During the trial bloca and urinarv brsmuth
concentrations were measured. The Symptomatic assessment of the
Patients receiving CBS or placedo showed that the reduction in
Pain was highly significant in both g=oups, but there wa:
statistically significant difference in the dedree of reducticn
of duodenal ulcer size in favour of the colloidal bismuth
subcitrate-treated group (p less than 0.025). Although a marked
increase in urinary bismuth concentration was noted, the blood
bismuth leuelc remained wishin

TOXBI1E

Adult

Aged

Bismuth ADVERSE EFFECTS/METABOL ISM/ #THERAPEUT IC USE

Clinical Trials

Colloids

Double-Blind Method

Duodenal Ulcer ®#DRUG THERAPY/METABROL ISM
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OF _ORGAN FUR ACCELERATORS OF
_RUBBERS FOR THE FOOD INDUSTRY
o 1981). 60-89.

JEEP COPYRIGHT: BIOL ABS. NOTE RAT PROCESSING
6; 137-26-8; 103-34-4; 95-33-0.

2

= Bf 73188
\Eg£§§§és°uleaﬁl!itiox'til‘!liltcrs on embryonal death in rats
=-Byull. EKsp. Biol. Med.: VOL 93, 1SS 1, 1982,87-8
JOURNAL ARTICLE

- G365-961T :

...=-CBAC _COPYRIGHT: CHEM ABS Investigat vuicanizers (VA) caused
gqo,sisnificant intoxication changes An pregnant anu nonpreanant
7ats. They affected the ovarian ¢ e when zdministered during
the estrus. Altax (1) (120-78-3 prolonged the cycle the most,
whereas santocure MOR £102-77-2] had the least effect. All the
_fewsles showed a substantial redn. in the wt. of their
offsprings. Administration of VA during pregnancy showed
increased total embryo deaths but postimplantation lethality
increased only following the administration of 1 and santocureé
(95-33-0). All the VA reduced reprodn. sharply.

2§ - zg;g;-o: 97-77-8: 102-77-2; 120-78-5; 137-26-8: 149-30-4

f“ CONTINUE PRINTING? (YES/ND)
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TOXICOLOGICAL INFORMATION

I?XRIB/ 2/!6&253

eksandrov

CEffect of vulcanizing accelerants on embdbryciethality in rats)
Biull Eksp Biol Med:; VOL 93, 1SS 1. 1982, P87-8

Rus

BEBMA

0006-4041
Embryonal lethality (EL) in rats was examined after

administration of the rubber accelerators (RA), captax, altax,
santocure, santocure-mor and thiurams D and E. Administration of
RA to non-pregnant females caused the increase iv the estrous
cycle and diminished the rate of conception. The total EL
increased afier administering all the RA, while the
postimplantation one only after altax administration. The index
of altax mutagenicity is comparable with those of cancerog~nns or
alkylating agents. Administration of RA to pregnant female. leads
to the increase in the totul EL, with altax being the sing’e
agent that produces the rise in all the types of lethalitvy.
Inhibition of reproduction function of white rats is a
consequence of mutagenic, embryotic and fonadotropic action. of
RA, with 2ltax being found the most .ctive agent.

TOXRIEB

Animal

Comparative Study

English Abstract

Estrus DRUG EFFECTS

Female

Fetal Death #CHEMICALLY INDUCED

Mutagens &

Pregnancy

Rats

Thiazoles #TOXICITY

Thiocarbamates *TOXICITY

Thiram #TOXICITY

Time Factors

120-78-5; 137-26-8; 149-30-4; 41365-24-6

8207
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ai ;i;'IﬂCgJH199QQchp} Dis., Shanghai
‘ci;yroF'Fourtoonrrubbor accelerators

Huanjing Kexue: vOL 3, Igs 6, 1982,39-42
JOURNAL - ARTICLE '

Peop. Rep. China '

"CHL. -

HEKHD. .
0280-3301
CBAC  COPYRIGHT; CHEM ABS The mutagenicity of 14 rubber
-accelerators was deétd. by using Salmonelila typhimurium TA100 or
~TA98 in the Presence or absence of S-9 mixe, Tetramethyl thiuram
. monosulfide {97-74-3] Showed POS. Teactions in TA100 and TA9B in
“the presence of §-9 mixg, Tetramethyl thiuram disulfide
. [137-26~8]1 Showed POsS. reactions in TA100 in the presence or
absence of §-9 mixt., and the mutagenici
the presence than in the absence of
' ,diethyldithiocarbamate [14324-55-13 ¢ wed .pos. results.in TAL100
and TA%8 ip the Presence of S-9 mixt, ithiob
il [120-78-57 Juas a weak mutagen. Tetraethyl thi
L97-27-383, dimcrcaptobenzothiazolo t39050-77-6],
2-(4-morphol inodithio)benzothiazole tzs(‘:lz:j.).,\ “
N-cyclohexylbenzothiazole—Z-sulFenamid [95-22-0F™; :
N M-A""e}aﬁiiyiiinzothiazole-z-sulfenamide ‘[1579-32-21,

T.TmEiey

N-(oxydiethylenebenzothiazole)-Z-sulFenamide £102-77-23, l’//

N.N-diisopropylbonzothiazole-z-sulPenamide [95-29-4],
N~tert-butylhenzothiazole—z-sulPenamide [95-31-83, an -
dichenvicuanidine [102-06-71 and Na--2 t96-45—7]®

'y byl




OBSERVATIONS IN HUMANS

TOXB1B/80/041097
Dekker W

Reisma K
Depariment of Interral Medicine, St. Elisabeth’s of Groote &
Gasthuis, Haarlem, The Netherlands. -

- . K . .. B . . - -t Yt el e LR AR TR 3 Y - N
Double-blind controlled trial with colloidal bismuth subcitrate
in the treatment of symptomatic duodenal ulcers with speciatl
references to blood and urine bismuth leuvels.

Anrn Clin Res: YOL 11, 1SS 3, 1979, £94-~

El’og

ACLRE (oo e Yo

0003-4762 ) ’

- lo—test the efficacy ang“toxicity of colloidal bismuth subcitrate
C_(CBS)-in a double-bli trial, foriy-sTx consecutive outpatients

with active duoden ulceration were Tandomly allocated either to
treatment with CESL6T to a placebo for a period of four weeks.
Symptomatic assessment was based on freguency and severity of
pain. The ulcer size was measured endoscopically before and. at
the end of the trial. During the trial blood and urinary bismuth
concentrations were measured. The symptomatic assesement of the
patients receiving CBS or placebo showed that the reduction in
pain was highly significant in both groups. but there was
statistically significant difference in the degree of reduction
of duodenal ulcer size in favour of the colloidal bismuth
subcitrate-treated droup (p less than 0.025). Although a marked
increase in urinary bismuth concentration was noted, the blood
bismuth levels remained within the acceprable levels.

TOXBIE

Adult

Aged

Bismuth ADVERSE EFFECTS/METABOL ISM/*THERAPEUTIC USE

Clinical Trials

Colloids

Double-Blind Method

Duodenal Ulcer #DRUG THERAPY/METAROL ISM

Female

Human

Male

Middle Age

Placebos

~ 8001




= HEEP/83/07144 .
“SCROCKEN MJ —
= -SPEEDIE MK
= KIRK P W JR
D - Dep. Medicinal Chen./Phlruacognosy, Univ. Maryland Baltimore, 636
-~ West Lombard St., Baltimore, MD 2120%1.
= Interaction of higher marine fungi with the herbicide atrazine:
1. Survey of interactive modes.
MYCOLOGIA: 74 (S). 1982. 801-808. Wre n A\,*ef;“‘
= MYCOA “ X
HEEP  COPYRIGHT: BIOL ABS. Eight species of marine Ascomycetes
and Deuteromycetes (Ceriosporopsis halima Linder (R-552),
Leptosphaeria oraemaris Linder (R-697), Lulworthia sp.
-36312), Dendryphiella salina (Suth.) Pugh et Nicot (CB 42.60)
Honodictys pelagica (Johnson) Jones (F-B0), Periconia prolifica
“Anastasiou (F=-109), Trichocladium achrasporum (Meyers et Moore)
Dixon (F=-92) and Zaler;on maritmum (Linder) Anastasiou (F-94))
indigenous to the Chesapeake Bay (USA) were surveyed for their
ability to interact with the herbicide atrazine. In liquid shake
cultures of artificial seawater containing glucose and NH4NO3,
the fungi mediated losses of atrazine ranging from 8-18% of 30
PPm and 9-68% of S00 ppm. Adsorption to the cell surface was
genevrally a minor component of loss at the lower concentration.
L. oraemaris grew with SO0 ppm of purified atrazine as the sole
exogenous source of C or N, but not of both nutrients, and P.
prolifica had statistically significant growth compared to
controls when atrazine was the sole exogenous N source.

Apparertly, filamentous marine

fungi comivibute 16 ithe
bioaccumulatior and biodegradation of atrazine in estuaries.

RN = 1912~24-%

EM -~ 8306
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- CA/096/0813197

CA/710500e.

Zeyer J

Bodmer

Huetter K

MiKkrobiecl. Inst., ETH-Z2urich, Zurich

Microbial degradation of ammeline

Zentralbl. Bakteriol., MiKkrobiol. Hyg., Abt. 1, Orig. C; VOL 2,
1SS 3, 1981,289-98

JOURNAL ARTICLE

Suwitz. ]
8092 X bir voe v a T a

ENG /

ZBMMD - 6}

CBAC COPYRIGHT: CHEM ABS T biodegrdn. of ammelidine ¢I)
[645-92-1],common product the microbial degrdn. of s-triazine
herbicides ,was investi ed using 165 microbial strains., Of all
strains tested, 957 Te able to degrade I to ammelide

[645-93-2) and 35% €ould degrade zmmelide further to tyanuric
acid (108-8 ich was acgumulatved in . the growth medium,

Only straxnkca 72.48" aFﬁSyorothr;x schuncknx was capable of
metabolizing T slowly t{o CO2 and NH4+.

for I degraded to cyanuric acid was 3.3 mukat (mol/s) .times. kg
dry wt., of cells~1. The deamination of I was usually the
rate-limiting step. The enzymes degrading I to cyanuric acid
weTe foTwmed uun:vabuusvw;y. NHRS+ &nd ures, nuurver, cCaused
repression of enzyme synthesis, and NH4+ caused a slight
inhibition of the I-degrading enzyme activity. Efficient degrdn.
of J to CO2Z and NH4 (0.4 muKat ,times. Kg dry wi. of cells) could
be achieved using a mixed culture of a pseudomonad, strain 123B,
and S. schenckii strain 6.2. mm————

RN - 108-80-5; 645-92-1; 445-93-2

EM -

8204
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L.iuwgn K,,_;:,;,  . - : \

fvtt;iﬁhifqacOI; i,Toxfcola, Univ, Utrecht, NL-3572 BpP
Utrecht, The Netherlands
Toxicokinetics in fish: 2ccumulation angd elimination of ¢ix
N chlorobenzenss by guppies.
80 - Chemosphere 9(1): 3-19 1980 (18 References)

€D = CMSHA -

~AB - = PESTAB, Female guppies (Poecilia Teticulata)
) fftelndardizcd’-ixturo of six ghlorobenzenes

,,1,4-dichlorob P-dichloroben

SR - enzeﬁe (100
. ,zrixg - Pentachlorobenzene

and h After 19 days of

(
\\asxposurc the fish were remo Water and elimination of
“"CBs was Studied for 9 k. *rvals water samples and

o individua) fish ) gas chromatography with
\$ & 63Ni eleciron Capture detector., A 2-compartment model was used
N to describe the Kinetics of the CBs. Uptake and elimination rate
A Xr“ constants gangd bioaccumulation were determined ang correlated wigh
it log Poct (the Partition coefficient of a substance between
n-octanol ang wWater). Results indicate trat a Parabolic curve,
with an optimym &t log Poct = S.4, ie SPPETERiiy & Detter
degerineisa oF The relation of the uptake rate constant Wwith log
Poct than a Straight line. Bicaccumulation increases with log
Poct, until reaching an optimum value at iog Poct = 6.5.
RN - 106-46-7; 12002-48-1: 118-74~1
EM - g800s
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ENVIRONMENTAL INFORMATION

CA/095/198185T
Van Klingeren §
Nat}, Publie Healtn, Bilthoven

JACHD
CEAC COPYRIGHT: CHEM ABS Min, inhibitorr
coFoperazont, ceFotaxine(I), eePtazidime, nd moxalactam were
detd. for staphylococci, Entorobactcriac. e, Haewophilyg
influenza, ang Neisseria gonorrhoeae. 2893~19-¢
CeFoporazone)(63527~52~6 CcFotaxime)(7 S
CeFtazidime)(649 oxalactam) he rnew compds. were
10-100~ i i st Enterobacteriaceae and
H. i i i ici i Se-producing Strains) than
inst N. gornerrhoeae, including
aAppeared to pe the most actiuve
compd. (min, inhibitory concn, whereas the other pnew
cephalosporirs were approx. as i i (55268~-75-2
Cefuroxime) CeFoperazone, I, i
ceftriaxone Na, and moxala
carbenjicillin-g i i ; llin-resistart (CoR)
Strains of P, LI FET Y+ paant S vt 0din) (74578~69-1
ceftriaxone Na) (4697-34-3 Carbenicillin) Adainst Cbhs strains the
lowest min, inhibitory cencn. values WwerTe obtained with
ceftazidime (1 mg/L), followed by cefsulodin (1~2 mg/L),
cefoperazone (2-4 mg/L), cefiriaxone (4 mg/L), moxalaciam (4-8
mg/L), and 1 (8-1g mg/L). Usually the Susceptibility to
cephalosporins of COR strains was deeresaszed ror ail compds., py4¢
this sffazs was smaliest for ceftazidime. Considerable Cross
resistance with carbenicillin Was noted for cefsulodin and
cefoperazone only, rai SCreened
for the Presence of i i (9073-60~3
-Lactamase) yme types were found: pl 5.4 (n = 8),
PI 5.3 (n = S), and PI $S.7 (n = é).
£2893 19-¢; 63527-52—6: 72558-82—8: 64952-97—2; 55268—75—2:
52152—93-9; 74578-69-1; 4697—36-3; 9073-&0~3; 61-33-6; 153-61-7:

o




nzothiazole

0-78-5)

Containg No CBj

ttached are copies of a Technical Data Sheet and Material Safety
)ata Sheet -for PENNACe MBTS - Pennwalt's product name for
ithio-bisbenzothiazole (MBTS).

' '1faﬁgggljkroductiop Data and Trends

~rzjgcahfideﬁtialrBusinéss Iiuformation (CBI)

'~ See enclosed envelope marked "TSCA-CBI".

,VVP;pduction Worker Exposure

Pennwalt has no domestic in-plant exposure for MBTS since the
material is imported already bagged for domestic sale.

7 Product Use Exposure

- Pennwalt is not familiar with personnel exposure during use of
this material ian the rubber manufacturing process. This exposure
information is probably best determined through representatives
of the rubber manufacturing industry. Occasional expcsure to
this material will occur, however, when bags are accidently
broken in transit or in the warehouses.

MBTS is consumed by reaction mechanisms during normal processing
in the manufacture of rubber. Therefore, human exposure to this
material following the rubber manufacturing process is not
anticipated.

Environmental Exposure

MBTS is unlikely to have any significant environmental impact
because it is consumed through reaction mechanisms during its use
in the rubber manufacturing process.

The most likely routes of entry to the environment are through
spillage or breakage, which are not predictable, and residue in
bags. The bag residue, if not consumed during disposal by
incineration, would amount to less than 1000 lbs. per 200, 0
lbs. of starting material per year, assuming that 4 oz. is¢left

<
—

i

in each bag. Eg ,

«
&
=




2,2'Dithiobisbenzothiazolie AR ':'QEEEE?
{CAS: 120-78-~5) ] )
Page 2

Toxicological Data

Pennwalt does not possess any internally generated toxicity data
for MBTS. The acute oral data (non-~lethal to rats at 7.94 gm/kg)
and acute dermal data (non-lethal to rabbits at 7.94 gm/kg) as
shown on the attached MSDS suggest a relatively low order of
acute toxicity.

%




i SPECIAL FIRE FIGHTING PROCEDURES

:“Throo pa:kuu}

1| Philadelphia, PA 19102
| Emergency Phona Number(s)

 Business: 215/387-7550
. ome: 313/285-9200

! m

| -5 plus 149-30-4

thissyl Disalfide

k cncmlul Family

_|arv) cyeric suifide pisuifide

HATEIIALI OR COMPONENTS

HAZARD DATA (TLV, LOS50, LCSO, stc.)

2, z-nmnzotnusyl Disulfide
fz,-!,l!;tssntobonmthh—zple

See toxicity section

Packages:
Multiwall Paper Bag, 50 lbs.
net
Fiber Drum, 175 1lbs. net

Rubher Accelerators or Softeners, NOIBN

~ oyl

[WeTting Polrr
°F 170 °C °F

°c_

OCUNN We Cul

°F| 332.2

Teszing

°Cc

Specific Gravity (Hz0=1)
1.54 e

Vapor Pressure (mm Hg)
25/25 °C

@
% Voiatiles by Volume

Vapor Density (Alr=1)
)c °F

Evaporation Rate

Solubliity In H20

egligible | 0.5 max.

Ether =1 D su;tvumm

D Water = 1

Appesrsnce snd Odor
Cream to off-white

mro

Other

Flash Point Test Mathod | Flammabie Limits

ygnﬂamg’!:ﬂ.e

%

Lower

Autoignition Temperature/Fire Point

% °c °F

Upper

EXTINGUISHING MEDIA
m m M Iwater

[ | Drv
__J chémical

M carth ar

L_jsana

™ Alcanat

Mo
L_] toam (W R

Do not

Do not enter Allow fire Water ma;
water

buliging t0 burn cause 'lﬂf‘lﬂﬂ

UNUSUAL FIRE AND EXPLOSION HAZARDS
D Qust axoiosion ] seestive [ contamination

D Temperature

If ylved in fire, sulfur dicoxid

Qhew:18 a product of combust:

1o shoek
STABILITY CONDITIONS CONTRIBUTING TO

[z Stakis D Unstable Towmal

Photo
degradation

INSTABILITY

D Polymerization D Contamination

decomposition
INCOMPATIBILITY - Avoid contact with
Strong Strong Strong
D aclds [j allalis

oxlﬂlm (undly):

HAZARDOUS DECOMPOSITION PRODUCTS - THERMAL AND OTHER (iist) <«

CQ, CO, NO_, SO,

CONDITIONS TO AVOID

D?.::_:. Csoens [ tmpmicn

D Other
(wecity):

ADbsorb with sand
or inort materiat

D Neutraiize
[ o, '

Sweep or scoop
up and remove

[ E5mRueon

Prevent spreadt
or spilt




non: cthll &t '7.94 g![kg (.au)
Doemat (acute)
non-lathal at 7.94 gn/kq (rabbits)

£'73

Dust may cause discomfort.

PERMISSIBLE EXPOSURE LIMIT (Specify if TLVI/TWA or Ceiling [c}) Other:
ACGIH 19 __  OSHA 19_ l not_established

IRRITATION Skin E Severe Moderate
Eye Modserate B Miig (transient)

Skin ] 4nes. coom) [[3 28 rs. (cpsey

Eye May cause blindness

SENSITIZATION INHALATION EFFECTS

[ sxin (3 respiratory [} Atergen [ Marcoue (7] evanosss [ asonyxiant

LUNG EFFECTS (Speciiy):

=
—

CORROSIVITY

OTHER (mﬁy).

D skin dcfnur D (Smi'v)

INGESTION Do NOT
induce D induce Give plenty Get medical Other
vomiting vomiting of water 1. atiention (specity):

DERMAL
Flush with soap Get medical Sontaminatea Contaminated Other
and water attention remove & launder shaoes - destroy (specify):

EVE CONTACT

D ush with plenty of water for Get medical Other
at least 15 minutes attention (specity):

INHALATION i1 not breathing,
Remove o give artiticia) Give Get medical Other
fresh air respiration oxygen attention (specity):

VENTILATION REQU!REMENTS Always intain e 2 below p issibl 2 limits
It an Ina: m T tlem with adanuate 1 Chaeie far 2lr cantaminant

[_I ov-..... neaith specia [} Local exhaust L ventitation __J and oxygen aeficiency

D Other
(specity):

EYE Face HAND (GLOVE TYPE) Buty! Polyvinyi Other
shield rubber alcohot {specity):

Safety Potyvinyi Naturai Poly-

glasses | ! Goggles chioride | I Neaprene rubber [:l ethyiene
RESPIRATOR TYPE - Use only NIOSH / MESA approved equipment

Seif- Supplied Can or cartridge Fiiter - ¢ ust Other

contained air Qas or vapor {specify):
J OFYHER PROTECTIVE EQUIPMENT

Rubber Other

boots D Apron [:! (specity):
PRECAUTIONARY LABELING

Wash !hotougmy Do not qﬂ in eyes, Do not breathe Keep container Kasp away from Stare In tightly

: cicsed heat d ciosed containers

on skin <, 3parks, an
after handling clomlm open flames

Keep from contact
with ciothing and Empty container Uss explosion
W , [ e

Do not store near

combustibles other compustible may contain proo

materials 5 hazardous resia

Othes handting and storage conditions

 Preparec by N Date Address Phomm
Christie B. Johnson 11/18/80{ 3 Parkway, Phila., PA 191(2 215/587~7550

*“The adove information is accurate to the best 07 Sur kncw.edge. However, ince data, safety standaras, end soverament reguiations are subject to
PLEASE ’ change and the conditions of handiing and uss, Gr Tiiuse are beyond our control, Pernwalt MAKES NC WARRANTY, E1THER EXPRESS OR
NOTE MPLlED WITH RESPECT TO THE COMPLETENISS OR CONTIRUING ACCURACV OF THE INFIRMATION CONTAENED HEREIN AND
DISCLAIMS ALL LIABILITY FOR RELIANCE THEREQOM. User should satisfy himseif that he hai 34 cusresit gats reievant to his particuiar MY




. rn%cumyl Peroxides., .
CAS: 80-43-3 fi
T TERRAAII N Re
oo 02 oy,

77§ibdﬁét,Literature

'Enclosed please find toxicity data, reports of health effects
testing, and copies of our technical bulletins and Material
Safety Data Shaets.

Annual Production Data and Trends

Confidential Business Information (CRI).
See enclosed envelope marked "TSCA~CBI".

Production Worker Exposure

Confidential Business Information (CBI)
See envelope marked "TSCA-CBI".

Product Use Exposure

Dicumyl peroxide is transported primarily in Lig-a-Bin
containers. These containers are commonly referred to as
Intermediate Bulk Containers. They are manufactured of stainless
steel and contain approximately 455 galions (3500 pounds} of
dicumyl peroxide. These containers are closed for transport and,
therefore, exposure would only result from accidental release of
the compound. This material is also sold in various formulations
with inext solid excipients. Again, these containers are sealed
for transport and, therefore, exposure would be limited to
accidental release. In use these products are transferred either
mechanically, in the case of a liquid, or manually, in the case
of the compounded formulations. Again, the very low toxicity of
this material leads us to believe that no significant risk to the
worker using this material is presented. These compounds are
consumed in the reaction processes in which they are used and,
therefo.e, release from these processes is limited only to
accidental releases.

Environmental Exposure

Dicumyl peroxide is manufactured in an open system with no
specific controls to limit or eliminate release of the product to
the environment. At present there are no acceptable or available
sampling methods to detect the level of this peroxide in the air.
The very low vapor pressure of dicumyl peroxide suggests a
nonsignificant level of air contamination.




*""""*‘—“““————--'---i----I!-glII-!-lI;-!!--llIl
| N
" . {v! . /
Dicumyl Peroxide sorrerrrie |
(CAS: 80-43-3)

Page 2

Envirormental Exposure - Continued

Ligquid waste frcm the production prccess is transported by

ne to our wastewater treatment facility. There

ther plant liquid wastes in an equalization
lagoon. The mixture is neutralized and subjected to biological
degradation in an aeration tank. Solids are then separated in a
clarifier and the effluent, after filtration, is discharged to
the Geneseo River. The waste treatment facility is operated in
accordance with applicable New York State pe mits. On three
different occasions, plant effluent sampling was analyzed for
dicumyl peroxide. The maximum concentration of dicumyl peroxide
obtained was 398.1 ppb.

Toxicological Data

The published values for the oral LDsg, 4.1 g/kg (rat) and dermal
irritation, mild with no sensitization (human) suggest a
relatively low order of acute toxicity.




24 STABILITY CONDITIONS CONTRIBUTING TO INSTABILITY

NURESST- PONITWET COIPoration o
Lucidol Division
1740 Military Road
Buffalo, NY 14240

Emergency Phone Number(s)

Busines: 716/877-.-.740

Other:

7CAS No.(s)
80~-43-3
Chemical Famil-

Dialkyl Peroxide

- MATERIALS OR COMPONENTS E HAZARD DATA (TLV, L.DS0, LCS0, etc.)

f:ﬁli:'i:ﬁy:l?'éto'xid'e ' . See toxicity section

DOT SHIPPING NAME - Dicumyl Pe:oxide, Dry(For samples add: Ltd. Quantity)
FREIGHT CLASSIFICATION - Chemicals NOIBN

HAZARDOUS CLASSIFICATION - Organic Peroxide

IMCO PAGE NO. #5164 UN NO. #2121

Boiling Point/ Range [Meiti.g9 Point Teazing PoInt olecular Welght (. - ."ated) |
°C °F 38 °C 100°F °C °F 270.4
Specific Gravity (H20=]) Vapor Pressure (mm Hg) Vapor Density (Air=1)

1.001 @ 40/40 °c @ °C °F

Solubility in H20 % Volatiles by Volume Evaporation Rate
Sutyiacstate

insoluble (Jeme=1 [Jwater=a o

Appearance and Odor Other

stalline sgoljd

Flash Point Test Method | Flammable Limits

i °cC 200°F SETA |Lower % upper % °c °F
EXTINGUISHING MEDIA

e wum  [1C0; ElSmen [ Erem Qo

SPECIAL FIRE FIGHTING PROCEDURES
M1 Donotenter [ atlaw fire ™Y watar maw e - VPO
i—J building LJtoburn See *

UNUSUAL FIRE AND EXPLLOSION HAZARDS Can decompose with forc
Rimgoionon [ it [x] contamimation [ rempucators [ St080 Ty e confined in fire.

l :smm EUnu»h el tion D:?c‘:r?utlon D Polymarization D Contamination

INCOMPATIBILITY - Avoid contact with
suong Strong Strong Other
alkalis oxidizers (specity):

‘ef"%%%’;%SEfti%’ﬁ*'%"rBEu"%*é ’H‘fé”h‘h'&'ﬁ’iﬁ %n.m Methane, Acetophenone & Cumyl

Rapid decomposition may occu
Hoat Rimes ] soors Surces kJ gns. ag temgerazures above 190°F|

CONDITIONS TO AVOID

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

D vater V" E o inert :n'tuhld D Neutralize @ oo Teman? q Evicuals enciosed D crsen o

yermiculite use non-sparking
bk Dimemet, Dmoelm .or perlite tools

WASTE DISPOSAL METHOD - Consult feclersl, state, or locel authorities for proper disposs] procedures,
*1f large quantities involved, evacuate area and fight fire from safe

distance. Cool surrounding mterial with water. Heavy smok ‘CONTINUED ON
2 2 - X A e if involved in fire, REVERSE SIDE




‘q_(rats) (208 soiution in corn oil)

Mild irritant - humzun patch test ' '
£ve nhatation (scute)
Mild conijunctivit's (rabbit)

Chronic, Subchronic, stc.

PERMISSIBLE EXPOSURE LIMIT (Specity if Ti.w/TWA or Ceiling {cl) Other:
I Not estublished

ACGIH 19___ A OSHA 19___

IRRITATION

Skin L Severe Mo derate
Eye Sevaie ﬁ
: 72 : )

CORROSIVIT skin 4 hrs. £50T) D 24 hrs. (CPSC)
Eye : May causc blindness

Moderate @ Mild (iransient) .

INHALATION EFFECTS

| SENSITIZATION
:lﬁ;cgﬂc D Cy»r.osis D Asphyxiant

Skin D Raspiratory D Pliergen
LUNG EFFECTS (Specify):

OTHER (Specity):
Repeaied contact - Other
skin defatter {Specity):
INGESTION Do NOT
Induce D incuce Give Llenty Get medical Other
vomi'ing vomiting of water «ttention {specifv):

DERMAL . .
Fiu.h with soap Get medical i f,g,‘,‘,},’,’;"_"“"’ Contaminated —] Otrer
X] anu water attention remove & launder shoes - destroy (specify):

EYE CONTACT

« Iush with plenty of water for X Get medical Other
av feast 15 minutes attention (specify’-

INHALATION If not breathing,
Remove to give artificial ! Give Get mecica) Other
frash air respiration oxygen attent.on (specify):

VENTILATION REQUIREMENTS — Alw=ys maintzin P 2 below permissibi expos' re limity
Consult an industrial hygienist tJsa with ~dequate Check for air contamizant
or environmental neaith speciatist Locsl exaust vantitatio.: and oxygen osticiency
[
1 L] Gspecity):

3 EYE Face HAMD {:LOVE TYPE} Butyl f Poivyvinyi QOther
shield rubper N sicorol {3z 2city):

Safety 1 Falyv'nyl Natu. at Poiy
E glasses &J Goggles o .foriae neoorane [y JUtE:? ;r_ e:nylene
RESPIRATOR TYPE - Use only NIOSH / MESA soprov. 4 aql;:,' “ent -
Seif- Supplied las1 o1 cartricge ¥ Fiiter - dust, 7 Stner
contained air P of vapor fuma, mist - (s:6clty,)
OFHER PROTECTIVE EQUIPMENT -
Rubber Otner
boots D Apron {specity):
PRECAUTIONARY LABELING
W2snh thoroughly . Do not get in eyes, {E g' rt beenthe ! Kesp container ) Kesp away from J Store in tightly
e

af on skin o7 +4PO: , rist, % | neat, sparks, and

ter handling clothing cinsed WLa) peaty J;‘cﬂ“‘ & - closed eorimmrls

=3 Keep from contact & drrect in Cool place
with clothing and Er. v iort ner Uss explogion = 1

D Oo ";" ’:g," near other combustible ima, s.nein ™ groot { -\i Oi'her"S\_J.ﬂla.'ght

combustibies materials i K2l w0, 2 'duss e equipment (specity):

. § Other handling and storage conditions s . o o H &~ i
Hazardous deccmposition occui ~ at »43°F(120°C) or when cortaminated witi

iy strongly acidic material. )
#repared by Oate Addiess | Phone

Dennis C. Cardino 11/10/8Q0 1740 rniliz~y - Road, Buffalo,NY14240 1715,/877-1740

PLEASE The above information is accurate 1o the best of ~ur '<f. WiieGE. Ok ur Since Gata, .t v 5tnzrds, and GOveTnimant 1 3¢ 131I5A% aT€ SUBISEE 10
<hange and the conditions of Randiing and use, or n 11_se 7 ¢ DY T our o o), Penniws i A 8 NG WARRAMTY, £1. HY R EXPRESS OR

NCTE IMPLIED, WITH RZSPECT TO THE COMPLETENUSS G, CONT %0 i, ACCURACY 3. 1. - INFORMATION CON  1NED TIEREN AND

DiSCLAIMS ALL LIABILITY FOR RELIANG . T+ %RE User show ety Rim d 24 T Al custent Ga 2 P21 ¢ i <0 Bix pErticytar use, 3




Referances

S 100mgkg WaT

“LDso >32 g/kg FDRL- 59

~ LDso 4.121.3 gm/kg FDRL - 59

2,5-Dimethyl-2,5-di(t-butylperoxv) hoxyne-3
" CAS# 1068-27'
- 7 Tw V ) V .
~ Acute Intraperitones! Toxicity (mice)
90%

Rasult References

LGso 1830 my/kg W&T

Primary Skin lrritation (rabbits)
90% Not a skin irritant IRDC-164-005

Dicumyl Peroxide
CAS# 80-43-3

Test ‘ Result References

Acute Oral Toxicity (rats) ‘
96% (min) LDse 4100 mg/kg H-ORC-204C

Acute Inhalation Toxicity (rats & rabhits)
Dust from 40% on filler 8-90 mg/cu. m. H-ORC-204C
tG hre.) no effect

Eye Irritation (rabbits)
(50% in corn oil) - idild conjunctivitis H-ORC-204C
. CA 73, 2117 (1970)

Skin lrritation & Sensitization (hieman;}

{patch testj (96% mir) Mild irritation - No sensitization H-ORC-204C
Skin Seasicizatic ) {guinea vigs)

(Intrad-rma! irjectior) (96;) No sensitization H-CRC-204C

Muiagericity
Ames Test Negative Y&Y




American Conference of Governmental Industrial Hygienists. TLY Listing - 1681 Edition.
Arco Chemical Company — Internal Reports.

British J. Ind. Medicine 27, 11-12 (January 1970)

British Patent 1,040,826 - 9/1/66.

Chemical Abstracts.

Central Instituut voor Voedingsonderzoek TNO (CIVO}, Zeist, Holland — Reports for
Akzo Chemie.

R-4707 June 1975 R-5340 Aug 1977 R-5601. Jan 1978
R9-76 Sept 1976 R-9-77  Sept 1977 R-5619 Jan 1978
R-5160 Oct 1576 R-8619 Oct 1977 R-5624 Feb 1978
R-5170 Nov 1876 R-11-77 Nov 1977 R-6-79 Jun 1979
R-5171 Nov 197€ R-5568 Dec 1977 R-6141 Aug 1979
R-5341 May 1977 R-5574 Dec 1977 R-6143 Aug 1979
R-5599 Jan 1978 R-8304 Dec 1979

R-83668 Feb 1980

Floyd, E.P., and Stokinger, H.E., Am. Ind. Hygiene Assoc. J. 19, No. 3, 205 (1958).

Food & Drug Research Laboratories Inc. N.Y.C. {Reports to R.T. Vanderbilt Co. 'nd.
dated Sept. 18 aind Nov. 25, 1959.]

Feod & Drug Research Laboratories Inc., Waverly, N.Y. [Report to Lucidol Division,
Pennwait Corporation.}

Data supplied by letter dated April 17, 1972 from H.M, Castrantas. FMC Corporatian
to Organic Peroxide Producers Safety Division of S.P.I.

TN HK H.J. Kiichle - Zbi. Arbeits Med. 8, 25 (1958)
“! MORC-204C  Hercules Bulletin ORC-204C
... H-ORC-3048B Hercules Builetin ORC-3048
H-OP-524A Hercuies Bulletin OP-524A

HEW-76 U.S. Department of Health, Education and Welfare. Nationai Institute for Occupational
Safety and Health “‘Registry of Toxic Effects of Chemica! Substances - 1976 Edition’”,

B HYSAAV Hygiere and Sanitation 29, 103 (January 1964) (English Translation of Gigiena

BT Industria! Bio Test Laboratories, Inc. of Northbrook, !Il. Reports to PPG industries, inc.

IBT-A341 9/16/71 IBT-AB766  7/27/70
IBT-A8559  7/15/76 IBT-AB767  8/24/70

Industrial Bio-Test Laboratories, Inc., Northbrook, Illinois. Reports to Hercuies incorporated.
76-13A  December 20, 1976 76-13D0  September 28, 1978
76-138 November 3, 1976 77-21
76-13C  December 15, 1976
Industrial Hygiene Foundation of America, Inc. Pittsburgh, Pa. Reorted dated May-June
1961 to PPG Industries, for “The Acute Oral Toxicity of Pure 1sopropy! Percarbonate”,




“Registry of Toxic ""‘v"'ofmusm" 1978 Edition (Published Sept. 1900) -
U Dmmofmm Humen Service, NIOSH. Also - Microfiche Edition-
- RETCS, Quarterly e, Oct. 1881 (Rec'd Feb, 1982)

Epstein, S.S, otol, Tm&muﬂmw 23, 288 (1972)

k 'VlnDllum B. L., etal., J. Nat. Cencer Inst., 39, 1213 (1967)

" Van Duuren, B. L., etal., J. Nat. Cancer Inst,, 39, 1217 (1967)
- Van Duuren, B. L., et al., J. Nat. Cancer Inst., 37, 825 (1966)

- Van Duuren, B. L., Orris, L. and Neison, N., J. Nat. Cancer Inst., 35, 707 (1965)
Strony,wA. lnd Eun.cmm 58, No. 12,33 (1964)

Wallace & Tiernan, Inc. Belleville, N.J. Pharmaceutical Laboratory, Reports dated Feb. 1956
and Jan. 1960 to LUCIDOL DlVISlON

Yamaguchi, T. and Yamashita, Y., Agricultural & Biological Chemestry, 44 (7), 1965 (1930)
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soversh, y
1972, 16(5), 56-8 (Rusg), n rsbbits, n'pmun
tetrochloroethane [1%36-5]/m" for 3 hr day 6 days
7-8.5 momthe decreased blood acetvicholine [33-84-3) fevels to o
lor extent than did similar treatment with dichloroethane
ﬂ:':o.zu oF peniachlorvethane [76-91-7;, Acetyleholinesierase
Lm-ﬂ-l and butyrvicholinest -raze [9001-08-3) activities of the
lood lly decreased by dich ne and pentach=
and were increased tien decr, d by tetrachioroet=

97421p Metabelism of vitamin 13, during secupational and
common vitiligo. Galakhova, G, L; Chumakov, N, N.;
Spirichev, V. B, (Med. Sch., Yaroslavl, USSR, Vop, Med.
Khim_ 1972, 18(3), 296-301 (Russ). The blood vitamin | [1)]

m—Q— ey
) 9

{8059-24-3) level was decreased 1.5-fold, while the urinary
excretion of 1 and ureg 1157-1.14;) remained normal in workers
exposed o P-tert-butvipheno!  (11) [98-34-4} during the
manufacture of phenolformlldehyde resins.  These workers
showed a 1.5-fold decrease in the urinary excretion of pyvridoxinic
acid  {82-82-6) and 3-4-fold increase in xanthurenic acid
7] excretion after tryptophan [73-22-3) ioading. These

metabolic disturbances were szen in expasecd subjects whether or
not the clin. symptoms of chem. vitilizo were present. In
subj with vitilige, but withoyt exposure to I, no
hanges in I metabolism were seen. The effects of I were
reversed by therapy with |

974229 Activity of nuclesses in rabbit lungs after inhalation
of plutonium. Mushkacheva, G. S. (Inst. Eiophys., Moscow,
USSR).  Vop. Med. Khim. 1972, 18(3), 301-5 (Russ).
Following the inhalation of 1.5 uCi plutonium 7110-07-5] by
rabbits, the acid DNese [9001.94.9] activity of lung tissye
increased up to 139% of control .. _.ng the 1st 2 weeks and up to
185% of control within the 's; month. Lung tissue acid RNgeo
[90€1-98-1] ircreased to 106-173% of control during the 4 months
observation, while alk. RNase increased 1o 183% within the 1st
month. The importance of nuclease activation during irradn.
dsmage and post-irradn. recovery is discussed.

97423r -Effect of carbon tetrachloride intoxication op the
activity of muitiple forms of esterases from serum and liver of
rats. Surinov, B. P.; Bochkova, I). N .. Kashkin, K. P'. (Res,
Inst. Med. Radiol., Obninsk, USSR). Vop. Med. Khim_ 1972,
18(3), 509-15 (Russ). Carbon tetrachloride [56-23-5], injected
s.c. lminm rats, decreased the activities
cail

contg. deoxyc .. contained many
iso-forms which were 2ot detecied in ihe inzact animals.
The iso-forms could not be detected within 3 days after
intoxication, although some reappeared within 10 days after
intoxication.
$7424s Experimental indium poisoning. Yoshikawa, Hireshi;
Hasegawa, Takeshi (Nati. Inst. Ind. Health, Kawasaki, Japan).
Igaku To Seibutsugaky 1971, 83(2), 45-8 (lapan). Agq. indium
sulfate (13464-82-9} (0.1-1.0 mg In/kg/day, s.c.) given to mice
for 15 days d marked ia and damaged the lung, liver,
and spleen. Pulmonary lesions were very marked. 'No subacuge
toxicity wes ok:d. with doses of 0.05 mg/kg. 1. Matsumoto
97425t Ultrastructursl ¢ ells induced by
yellow phosphorus. Kim, Sung Ho (Coll. Med., Yonsei Univ,,
Seoul, S. Kores). Yonse Uidae Normunjip 1971, 4(2). 138-52
(Korean). Yeliow Phosphorus [7723-14-0) (0.75 mg/100 g, i.p.)

Me

[cn,),cmu.)] oM
1

caused severe hepalic necrosis in rats, beginning with fatt
metamorphosis by 6 hr after injection. In rats pretreated witg
dl-y~tocophesol (1) [7540-59-2} (10 mg/100 g/day for 3 days), th
fatty maetamorphos; did nst appear until the 12th hr after ¥
i?‘iection and the pathol. effects of P wese slightly decreased. [h

[ h I* were not confined
vorved the entire lobufe
compisteiy prevent the

ously held lipoperoxidn, theory d

Kelw P poisoning. Electron microscopi

the toxic effects of P on liver cells J

P, the
not hold true for
findings assocd. wit

4 _
@“ fr{(f.d'\}—* Perci s, =

bsliig hyperpise °

dexcribed in dotail, cumdpiﬁumm
i micfmahehlﬁcfl

stic changes ins the rough
ment.

toxic reactions in theys 3.
loss, 5 33.3% mortality rgreg
liver celis, decreased seru 3
increased serum glutarmic-oxalacetic
and #lutamic-pyruvie transaminase
eneration of the damaged tiseries was
week of treatment with ethionine.
methionine showed wt. gga; i
pancreas, & slight i e §
change in the transaminase activities,

97427 Ultzastructurg] changes of rat fiver cells induced by
large doses of vitamin A, sm, Sang Hyok (Coll. Med..
Yonsei Univ,, Seoul, 8. Korea). Yonge UidaeNanmunjip 157,
42}, 205-21 (Korean), icroscopic exemn, of liver ceils from

e e "

Al g P N cn,m
e
i [
we

rats given 500 LU. vitamin A [11103-57-4)/g /¢ y showed
mild fat droplet accumulation but no necrosis of balioon cells
were seen. Livers from rats treated simuluneouliy with, 1 and
cortisone 33-06-5] .65 mg/g/day) showed balloon cells
beginning on the jst day an fat vacuolization beginning on the
10th 4d. Electron MicToscopic examn. of fiver ceils from
e endoplasmic reticulum on
cid phosphatase [9001-77.8)
Crganeile and cytopiasmic

were delayed.
97428w  Effects of cadmium on the rat's teeth and on the
compensating effects of chromium. Lee, Bae dhin {Coll. Med.,
Yonsei Univ,, Seoul, S, Korea). Yonse Uidae Nornmunjip 1971,
4(2), 25564 (Korean).  Cadmium chluride [10108-64-21 (0.1
mg/day for 14 days, orally) increased the aerum Ce level,
decreased the serym P level, increased the serum alk. phospha=
tase [9901-78-9] aclivty, decreased wt. gain,
nredentin thickening and oduntoblast atrsp)
teeth. These effects vere nct seen in rats given bot LACYL, and
chromium tripwida 11333-82-5j (0.1 mg/day for 14 days). Rats
ireated with both CdCl, and Cr0: accumulated less Cd i the
liver and kidneys than rats given oaly CdCli,. Thua, Cr has a
compensating action toward the effects of Cd.
97429x  Sulfide inhibition of oxidases in rice roots, Aliam, A.
i: Hollis, J. P, (Dep. Plant Pathol., Louisiana State Univ.
Baton Rouge, La.). Ph_ytnpatho[agy 1972, 62(6), 6834-9 (Eng}
Levels of hydrogen sulfide [7783-66-1] prevaient in the Louisiang
rice fields during ihe heading—ﬂowering stage inhibited the
activities of cytochrome nxidase 91001-16-58], catalase {9001-55-2]=
. peroridase [2003-99-9) ic acid ozidase [9029-44-1], and
polyphenal oxidase 9092-16-2) in rice seediing roots in vitro.
H.8 levels as low ag 0.07-0.1 ug/mi significantly inhibited the
respiration of rice seedling roots. Thus, redn, of rice o0t
oxidative capacity, terminal oxidn., and other physiol. functinng
by H.S may cause hitherto unrecognized toxic diseases of rice,
~mapifested as reduced grain yieids.
974307 Toxicity of organic laurayl
during chrMﬁ L .
b r. Kusbyshey, Nauch.-issled, [nat. Gig. 1971, X
(Russ). From Ref. Zh., Biol. Khim, 1971, Abstr. No.
i cumy!l peroxide {80-43-3} and
doses equiv, to 0.02 g 0.004 LDy,
for 4 months. These prepna. decreased
}!!b level a.-;‘d the »;,mt,l g‘f o:drythrocytea. iu;iuud o:;b.
reticulocytes in the periphera , increased 2mogickin
fermation, degreased blood SH froups. and slightly decreased
peroxidase activity. ‘Tots blocd protein decreased due
primarily to the drop in albumin fractions and a drcoeased
synthesis of hippuric acid towards the en
hemuoglobin, e
b {perozjdanb ac}i‘ivity are ¢
isgnosis of noisoning by t €se org. ides.
9574315 Toxicological characteristicy of dimethyidithjopho=
spkoric ac' 3. Aizenshitadt, V. 8.; Perkhuzov, V, P,
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Chomical Abstracis voi. 73, 1970

At frst the animals developed leukocytosis,
w to leukopeniia, ssid the Hb content 0 the Bloord
" Within 2.53 months after treating the snimals
istics 0; ancmia. A weak irritation reaction
ter ¢ plication ¢f 1 and Il on the skin.
jnduced the deyelopment of caarrhal
—Mire - QRW
phosohate ity. Pyatlin, V. N. (USSR).
wibysher. Namch.-Issied. Inss. Epidemicl. Gig.
1068, R (‘m). From Ref. Zk., Farmakel., Khimiio-
tev. Sredsia, Tohsikol. 1969, Abstr. No. 5.54.600, Mice w.re
given trietkyl phosphate orally; the LDy was 1370 glzso—u-.m
. Poisoning was characterized by initial excitement fol-
fowzd by depression of the central nervous system, loss of mve-
ment coordination, paresis of rear cxtremities, breathing dis-
order, and loweting of muscie tonus. With daily oral admin-
istration of 1/5 LDws of triethy! rhospiate, toxic effects were not
apparent in the course of | menth, Triethyl phusphate didd "ot
have an irritating eflect with application to “let}_ké(f'l of nbmt:,
and with entey into the cyes transient conjunctivitis appearca.
K's‘iin absmplyive effect w{s-m-l present. MQRW
files of cerebrospinal ﬂ:llt‘! lipids Im nor-
mals snd chronic oholics. Tichy, Jiri; ing, Chreter;
Dencker, Sven .; Svennerholm, lars .(Psychmt. Clin. 11,
Lilthagens Hosp., Gotebork, Swed.). Seand. J. Clin. Lab.
Invesi. 1970, 25(2), 191-7 (Eng). Quan! _detns.' were madle of
the main lipid classes in cesebruspinal fluid (CSF) samoles of
fiormal males and of chronic alcoholics after acute abuse. and
after 14 days treatment. The fatty acid profiles of cholestery!
esters, triglycerides, and choline and cthanolamine phospio-
glycerides were compared with those of corresponding scrum
semples. The most const. diffevence found betweer. serus and
CSF was the lower concn. of linoteic acid (18:2) in CSF, which
was most pronounced for the 2 phosphoglycerides. The fatty
acid profile of CSI° fsom normals and alcoholics differed only
gegarding these two li ds. 3 RCCH
2120y  Alkaloids from catechol amines in adrenal ti3ue:
possible role in alcoholism. Cohen, Ge —~ld: Collins, Michael
(Coll. of Phys. and Surg., Columbia Umiv., New Vm'k! ~.YD.
Science 1970, 167(3926). 1740-61 (Eng). Epinephrine aud
nogepinephrine condensed with AclT or with HCHO (derivs. of
ROl meiaholism) in dil. aq. soin. at ueutral pll and roomn
temp. to form l,'.’.3,4-u:tmhy<|rnianuiuoliuc alkaloids. Yimi-
lar condensation reactious ocenrred in cow adeenal gland ;s per-
fused with dil. aldehyde solns. at 37°. Biosynthesis oi these
alkaloids in vivo could play a rale tn altering an indiv.dual’s
behavior durivg and after the ingestion of ale. RCMY!
2123w Efect of chronic intoxication with cadmium c(lloride
on thermoregslation and glycemia in the white rat. Visinescu,
Niculina; Ghizelea, G.; Nersesian-Vasilin, Cornelia  (Sect.
Fiziol. Anim., Inst. Biol. s Traian Savulescy,”” Rom.).  Siud.
Cercet. Biol., Ser. Zool. 1969. 21§0), 455-8 (Romij. The ofiest
of small doses of CdCl: with prolonged uctivity was studied in
rats. Administration of CiCl; in drinking water (3 mz Cd/-
anims! during 235 days) in male or fewale rats arisinz from
parents intoxicated for 10 monthis with the same doses of Cd,
oduced a disturbance of the chent. thermoregulation manni-
re's(ing itself in a stimulation of the O consumption (rat, O con-
sumption 1. /ke/hre, body teinp., teuip. given): male rats, 1.284,
0.4* decrease, 20°; female rats, 1.762, —, 20°; male rats, 1.100,
37.2°, 30°; icmale rats, 1.120, 37.6°, 30°; male rats {control),
1.164, —, 20°; male and femnale rats {centrols), 0.7(5-0.543,
—, 30° {the normal bady tump. of ke and feuaic rai® being
36.6-37.2° before the expt.). Calls produced an facgeased
glycemia (130, 115 as compared to 108, 103 mg /!nf) sl blood,
for male end female rats, resp. ). i ].mu \zncea
2122x Adrenal morphology and histochemistry aficr ad-
ministering alioxan to rats. Sueer, A.; Bratianu, Alice; Stroiu,
Vesonica; Herscovici, B. (Lab. Yiziopatal., Inst. Med. Farm.,
iasl, Rom.). Stud. Cercel. Fushriol. Cirol., Ser. Citsl. 1999,
6(2), 160-75 (Rom). The effects of the i.m. administration of
100 vr 200 g alioxan kg Lo rats were studied. Adrenal wi. was
reanced to 2 min. after 12 hr. With the lower doe=, Wt. re-
turned to normal after 72 hr, while the higher dose nearly doubled
\ke wt. The drug caused sienificant modifications of adrenn-
coctical structure, including dexeneration. Liviu Vancea
2123y  Acetonitrile and {oxic emphysema. Arbuzwv, E. E.
(USSR). Toksikol. Gig. I'rod. Neftekhim. Nefiekhim. Proisved.
1968, 16-18 (Russ). From Ref. Zi., Furmakol., Khimioter.
Sredsiva, Tobsikol. 1969, Abstr. No. 5.54.873. In rats, the
1D of acetomitrile, orally and s.c., is 3.6 g/kg; intraabdomi-
naily, it is 0.492 g/kg. injection of urethane, bari-amyi, and
chloral hydraic before or after acetonitrile poisoning sharply
aggravates the course of intoxivation. raising the ¢, of eni-
physerma to 12.3-13 W.7-9.8 w1 ocetonitiile alone). Sero
tonin increases longevity of a -ovariic-poisoned  rats, and
with repeated injection decremse. ¢ coeff. of cmiptizama o
9.8, Aminasine, Yeyonjun- © ! tropacine prevent de velopment
of enmh‘rs-i'ﬂ- B A e g R s &
m,# F1¢l I’luply st Avetonite sty A gt v'; tryns

..

53, N

21190 Fatty sacid o7

o PRSI L L e

Poge 108

mwmﬁuhﬁm.mﬁmﬂu‘m
ceptors of the fung vessels. »ouw
31242 Towqummm, ;
L. A. (USSR). Toksikd. Gig. Prod. Nuftchbim_Nel. .
Proiseed. 1968, 289 (Rus). From Ref. Zb., Khim. 1909,
Abstr. No. 111448, The toxicel. of synthetic
Cn~Csw fat substitutes were studied in snimals before and after
m:tmonldi—wiﬁu(ho-admﬁk.db).
g o &Wna ead dimetnt
Fﬂ , Ao ( ). Teksikol. Gig. Pred.
eftehhim. Nefiehkim. Proiaved. 1968, 78-30 (Rum). Prom
Ref. Zh., Farmakol., Kkimioicr. Sredstve, Tokssiol. 1969, Absts,
No. 5.64.674. For methylethylpyridine-HCY (I) and dimethyl-
pyridine-HCI (I1) given to rats, the LDy was 1400 aad
200 mg/kg, resp.; for mice values were 1684 and 1550 mg/
kg. S.c. values for rats were 556 and 567, and for mice 454
and 453 ing/kg; i.p. values were 438 and 408 for rats,
and 401 mg kg for mice. The effects of these drugs resembled
these of narcotics.  § and I are synergists of urethane, antago-
nists of barbamyl; they jorestall convulsions induced by cora-
20le, picrotexin, and augment the effect of nicotine and arecholine
on N- and M-choline recepiors of the central nefvous system.
1 is & syneryist to hanaine, while II is an sotagonict. The rate
of renderng 11 haninless in vivo is less than that fer 1, while IT
has a greater capabiiity for ace Iation. MQRW

2126b Torxicology of saromatic hydrocarbons. Uzhdavini,
E. ®.; Lisnyanskii, E. Z.; Karimulina, N. K.; Filippove,
Z. Kh.; Talalasv, V. M. (USSR}. Toksikol. Gig. Prod. Nefis-
kit Neftekhim. Proisvod. 1868, 126-7 (Russ). From .
Zh., Khim. 1969, Ahstr. No. 111443. Toxic properties of some
CaH¢ derivs.:  dodecylbenzene (1), pseudocumene {1,7,4-tri-
methyilr nzene) (11}, durene {1,2,4,5 tetramethylbenzene ) (),
dipseudocinylmethane (iV), snd 2-isopropylr2phthalene (V)
were »tudied.  The substances were exprassed in the i
erder of tovic propertics (from low toxic to reiatively harmiess);
O, v > 1>V > 1 They comprised en order of I > v,
I > 111, IV by the strength of tize local isritating eflect. The irri-
tating ¢ffcct on rabbit eye increased in the order 1 <V < i1

NBRK

2127¢ Cascinogenicity testing of selected {ood edditives by
parenteral admiristration to infant Swigs mice. Epstein, Samuel
S.; Fuji, Keiji; Andrea, 1.3 Mautel, Nathen {Lah. of Envirea.
Pathol., Child. Csncer Res. Found., Ine., Bethesds, Md.).
Toxwol. Appl. Pharmacel. 1970, 16(2), 321-34 (Eng). The
toxicity and carcinogenicity of 6 food additives, safrole; alginic
acid; puty«myuhylcne-(‘.’())—sorbiur: monostcarate (Tween 80};
6~cthmy-:.ﬁ,ttrimuhyl-l.241ihydr quinoli S quinj); 1,-
3, 5-trincthyt-2,4 6-tris(3,5-di- fert - butyl - 4 - hydroxybenzyl)ben-
zzne {fonox $30); 3 A-his(4-hydroiy-3,5-di-lert-butytphenoxy -
6-(n-0¢ tylthin)-1,3,5-triazine [RA-858) werc tested by 4 consecu-
: o imisetinns in mice_ aged 1, 7. 14, and 21 days. Doses of
salrole, algi acid, Tween 60, or Santoquin in excess of 1 mg
on Jday 1 of life were acutely toxic; lonox and RA-858 were noa-
toxic 5t doses of 10 mg.  Sugviving mice were sacrificed at 1 yr.
After a total dozage of 6.6 mg safrole, a low incidence of mul-
tiple pulmonary adenomas, 49, and pul ry ad: i
nomas, 107, and a high incidence of hepatomas, 58%, developed
in 31 male mice alive at weaning; in contrast with a 2ero inci-
deuce of multiple pulinonary 3 and pul Y &
carcinomas, and a 56 incidence of hepatomas in uninjected
and solvent-injected controls, based, resp., on 18 and 78 males
alive at weaning. in groups ‘ested with alginic acid and RA.
83%. tumor incidences fell within control ranyes; carcinogenicity
Jaia for Santoquin and Tonox i

P
IO S

were equivocal. These resulty
coufirm the practical utility of neonates for carcinogenicity test.
ini in that remiote tumors develep rapidly foliowing restricted
parenteral administration of relatively suiall quantities of test
materials. RCZB
21284  influence of pharmacologic or physioisgic pretreatment
on acute daunomycia cardiac toxicity in the hamster. Hermaa,
Eugene H.; Schein, Philip S.; Farmar, R. M. (Micrubiol,
As<., Tnc., Bethesda, Md.). Toxicol. Appl. Pharmacal. 1970,
16(2), 33544 (Eng). Daunoarycin {NSC 82151}, an antibiotic
effertive in the treatment of acute leukemia, bas produced g
tethal wardiopulmenary syndrome in humans and o specific type
of acute hidirectional arrhythmia in the hamster. An arthyth.
mie duse of daunemycin (50 mg/kg) produced a mild pressoe re-
sponse and an increased conen. of plazng epinephrine and norepi.
nephrine. The arriiythmia can be prevented by either de.
stroying the central nervous system or by pretrealment with
reserpine. Both mecamylamine and guanethidine significantly
increased the arrhythinic dose, but herame thoni |
arin. effects., The protective eifect of hexamethonium mighe
have been limited by a short duration of action in thz hzmster,
I'henoxybenzamine failed to prevent the srrhyttmiss whike
propranolol either did not change of increzsed the arthythmic dos
ouly slightly. PFrepranoicl hes been shawn to Jepreza the n}g
2

eardiugn, and daunomycia may also exert sumilae ectivity.

_ vwsibility exists that the cardicdepressant properties

PRI




HERCULES

SULLETIN ORC-204C
(Supersedes ORC-204B)

 DICUP® DICUMYL PEROXIDE AND ITS DECOMPOSITION PRODUCTS
= 'SUMMARY OF TOXICOLOGICAL INVESTIGATIONS

When used as a peroxidic catalyst, Di-Cup‘D dicumyl peroxide is always present
in conjunction with its decomposition preducts (acetophenone, dimethyl-
~ benzyl alcohol, and alpha-methyistyrene). This bulletin, therefore, has been
prepared to summarize the toxicological irformation obtained on all four
compounds. These data are p esented in det: « on the following pages and are
also summarized in Table 1, page 6.

Summary
- Di<Cup and its decomposition products are only slightly toxic by ingestion or
inhaiation. Mild eye and skin irritation may be encountered from ‘ccidental
exposure to liquids or vapos.
The decomposition products of Di-Cup, * wever, are strong odorants.
Low vapor concentr ‘ions result in persistent & :tic scents; when present in
high concentrations, these odors may be objectionubie.

Chemical Composition
Di-Cup is commerciai dicumyl peroxide, available in three forms. The molecular
weight of dicumyl peroxide is 270.36; its structural formula is shown below.

Ry

The four forms of Di-Cup permis selection of material most convenient for the
application. Di-Cup 40C and 40KE are white. ¢-ee-flowing powders that average
40% active material supported on precipitated calcium carbonate and Burgess
KE clay, respectively. Di-Cup T, with 90-93 % dicumyl peroxide, is a pale yellow,
low-melting, semicrystalline solid. Di-Cup R is a pale yellow to white, granular,
low-melting crystalline solid, and is a more highly refined form that contains

We cannot anticipate ali conditions under which this information and our products. or the products of other manufacturers in
combination with our products, may be used. We accept no resronsibilty for results obtained by the appiicaticn of this infor-
mation or the safety and suitability of our products, either alone or in combination with other products. Users are advised to
make their own tests to determine the safety and suitzbility of each such product or product combination for their own pur-
poses. Unless otherwise agreed in writing, we sell the products without warranty, and buyers and users assume ali responsi-
bility and liability for loss 2r damage arising from the handling and use of our preducts, whether used alone or in combination

with other prod:icts.
HERCULES INCORPORATED . WILMINGTON, DELAWARE 19899
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DECOMPOSITION PRODUCTS
ACETOPHENONE

Acetophenone, also called pheny! methy! ketone and acetylbenzene, is a iow-
melting solid with a sweet, pungent odor. It is used in perfume bases to impart
an orange-blossomlike odor, and in numerocus organic syntheses. Iy the past, it
enjoyed limited use as an anesthetic and hypnotic. Its structurai formula is
shown below.

0
7N b,

——

Physical Properties -
Acetophenone has a molecular weight of 120.i4, a melting point of §7°F
(19.7°C). and a vapor pressure of 1 mm Hg at 99°F (37°C) and 100 mn: Hg at
67°F (19.7°0). It is insoluble in water, but soluble in most organic solvents.
It has a flash point (closed cup) of 180°F {82°C).

Acute Oral Toxicity
The oral LD, of acetophenone for rats has been reported as 900 mg/kg, and
3,000 mg/kg, with typical symptoms of anaigesia and deep coma preceding deain.

Acute Derr ;i Toxicity
The LDy, for guinea pigs by skin absorption of undiluted acetophenone is
greater than 20,000 mg/kg.

Eye Irritation

When placed in the eyes of rabbits, undiluted acetophenone caused conjuncti-
val irritation and transient corneal domage comparable in degree to that caused
hy butyl alcohol.

Skin Irritation
Undiluted acetophenone is 4 primary skin irritant for rabbits. It has also been
Feported to cause irritation to human skin in some industrial operations.

Acute Inhalation Toxicity

Because of its low vapor pressure, the inhalation toxicity of acetophencne has
been given very little study. Exposure of rats to saturated vapor concenirations
(about 600 ppn or 3.000 mg/m3) for 8 hrs produced no deaths,




The oral LD, in the rat was found to be 4,800 mg/kg.

oy _ Application of two drops in the eyes of rabbits caused slight irritation of the

" conjunctiva, but no coraeal damage.

Skin Iritation
Repeated applications to the skin of rabbits causcd moderate to marked erythe-
ma. There wz- ..~ indication of absorption with subsequent systemic toxic effects.

Acuts inhalatio.) Toxicity

Vapor inhalation at 2,920 ppm (14 g/m>) for 15-60 min caused respiraiory
irritation aad central nervous system depression in rats, mice, and guinea pigs.
Mice died after about 4 hrs, but rats and guinea pigs survived the S-hr exposure,

Inhalation Toxicity

The Threshold Limit Vaiue (TLV'", 1980) for a-methylstyrene is 100 ppm or
480 mg/m?3 (ceiling). Reduction to SO ppm (240 mg/m?3) was proposed by the
American Conference of Governmental Industrial Hygienists (ACGIH) in 1979,
This valuc probably will become effective in 1981. Available toxicological
information .is reviewed in the above publication.

METHANE

Methane is considered a simple asphyxiant by the ACGIH. It has no physio-
logical action except when it lowers the partial pressure of oxygen in the 2air
cnough to cause effects due to oxygen deprivation. It has no warning odor.
Because of its low toxicity, no TLV has been set.

av—
(1) Registered trademark of American Co of G




Biz (1-methyl-l-phenylethyl) peroxid

dicumylperoxide

| Description|

organics -»n contact

Solid; strong oxidizing material; mav ignit

Use
- Intermediate for acetone, phenol; used as

* as polymerization catalyst, valcanizing agent.

Meiting point:

Vapor pressurs (B.P.): wNegligible
Specific gravity:

Water solubility:

Organic solubilisy:

log P oct/water: 3.12

Reference Nature of Info.

Page

Structural Formula

e
©)

Empirical fornula:r cmunn2
Biochemical Information Observations in Hﬁmanfsr“mm‘_j

Reverence Nature of _Info, ,

Petruscn, et linical
al.,

(1983)

Environmental Information
Reference Neture ¢f Info.

Ooma

S5ats, et ai., Waste water

(Toxicological Information]

;

Nature of Info.
Mutagenicity

Referenc_e

Page

3

(1980)
Mohay et al.,
(1382}

Hazard evaluation

Enclosures

CAF

Clement {(1974)
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~ CURRENT AMARERSSS FILE

_PEROAIDE, BISCalphu,alphe-DIMETHYLMENZTL)
000080033 '

IX1ERE0OXIE1ER

ACTIVE DICUMYL PEROXIDE _
- Bzs(alvha alphe-DINETHYLBENZIL) PEROXIDE
CUMENE PEROXIDE

CUMYL PEROXIDE

DICUNYL PEROXIDE

DICUMYL PEROXIDE (DOT)

DI-alpha~CUNYL PEROXIDE

DIISOPROPYLBENZENE PEROXIDE
- ISOPROPYLBENZENE PEROXIDE

_oxl-zat LD50:4100 ng/kg
DOI-ORGANLIC PEROXIDE, LABEL:ORGANIC FEROXIDE
REPORIED IN EPA ISCA INVENTORY, 1380
ON-LINE-TOXICOLOGY DATA BANK-NLM, DECEMBER 1982
NOHS 478 estinated people exposed

salecnalla riczosonmal

ed, ACT 9%,
EPA TSCA 8(a) PRELIMINARY ASSESSMENT INFORMATION PROFOSED RULZ

BSPII® 1/75-198
- FERERC 41,57018,76

TR! 36%X, GEN 54X, No. 0CCS 30
FEREAC 45, 13646,80
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TOXICOLOGICAL INFORMATION

= CA/093/1437031

~ Yomaguchi T ; Yanashite Y

= Dap. Food Nutr., Yamaguchi Momen's Univ., Tamaguchi

= Mutagenicity of hydropsroxides of fatty acids and some
hydrocarbons
Agric. Biol. Chem.; VOL 44, 183 7, 1930,1675-8
ENG

ABCHA

CBAC COPYRIGHT: CHEM ABS The hydroperoxides of Me linoleate and
Fa linolerate were mutagenic to Salmonells typhinurium in the
Anes mutagenicity test. Cf tha various types of hydrocarbon
paroxides, only hydroperoxide type R-00H shoued wutagenicity,
i.e.; 1-By hydroperoxide and cumene hydroparoxide, uhersas
dialkyl and diacyl peroxides showed no activity, (75-91-2
tert-Butyl hydreperoxide){80-15-9 Cuwers hydroperoxide) H202
showed no mutesenicity,

75-91-2; 80-15-9; 79-21-0; 80-43-3; 94-36-0; 105-~74-8; 120-05-43
937-14-6; 7722-84-1; 11068-03-4; 75036-23-6

8011

EMIC/60/010642
CHEVALLIER M ; LUZZATI D
THE SPECIFIC MUTAGENIL ACTION OF THREE ORGANIC PEROXIDES OM
REVERSE MUTATIONS AT TWO LOCI IN E.COLI 15T-9-13
C R HEBD SEANCES ACAD SCI SER D; 250:1572-1574,1960
FRE
CHDDA
ENIC/ORNL
SUCCINIC PEROXIDE ; CUMENE PEROXIDE ; THYMINE PEROXIDE ; BACTERIA
ESCHERICHIA COLI ; JOURNAL
123-23-9; 80-43-3
- 8203




N 699
son 8.5 J'arvheln B
) = Sapartuent -of Otolaryngology, Sshigren's Hospital, € oteborg,
| .= 'ﬂ“ﬁ.ﬁ\ of new blood vessels in the nose after exposure to
. dieusylperoxida at a chemical plant.
- ::- Otelaryngol (Stockh); VOL 98, IS8 34, 1963, P233-¢

= Eightesn workers exposed to dicumylperoxide in a chemical plant
siere subjected to examination o the nose by rhinescopy,
nucociliary function test and rhinomancwetry. Eight other workers
at the plent and 20 hospital workers were used as controls. The
wucociliary function and nasal air flouw were the sese in subjscts

. exposed and those mot axposed to peroxide. Nine of the workers
exposed to dicumylperoxide had visible blood vessels in the
mucosa on the anterior part of the nasal septum. Only 2 persons
in the othar groups had visible blood vessels. Both had a comwon
cold at the time of the examination. The possibility that
dicumylperoxide may initiate forwation of new blcod vessels is
discussed. To test this hypothesis, axperiments on laboratory
animals will be done with airborne dust containing peroxides.
TOXBIB ; Adult ; Chamicul Industry 3 Cilia PHYSIOLOGY ; Husan
Middle Age ; Mucus PHYSIOLOGY ; Nasal Mucosa #BLOOD SUPPLY
Naovascularization # ; Nose Diseases #CHEMICALLY INDUCED/DIAGHOSIS
Occupational Diseases SCHEMICALLY INDUCED/DIAGNOSIS :
Peroxides #ADVERSE EFFECTS ; Respiratory Airflow
60-43-3
8306
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3 Nakaya M ; Mochida M
= 01l adscpert for uas teuater
= Jpn. Kekai Tokkyo Koho PATENT NO. 80 22312 02/18/80 (M taubishi
Rayors Co., Ltd.}

- JPN
= CBAC COPYRIGHT: CHEM ABS g0, Mg(OH)2, or Ba30s (as

oil-adsorbent filler) 5-60, crozslinkable sthylene-vinyl acatate
copolymer 4C-95 parts and a org. peroxide 0.2-87 relatl:ve ¢ the
copolymer sre melted at 100-220.cdegree. , pelletized, vater
cooled, and deuwaterad to contain .ltoreq.50% H20. (264537-78-8
Ethylene-vinyl acetate copclymear) Yhe product is effective for
emulsifiad oil. Thus, Bg0 50, the copolymer (25%) 160, and
dicumyl peroxide 0.6 parts were blended for 30 =in, extruded 1o
50 w» diam., pelletized to 3-60 mesh, water cocled, and
centrifugad to contain 157 H20. (80-43-3 Dicumyl peroxida) Wher:
uasteuater contg. turbine oil 100 pom, as & suspension, was
passed at linesr velocity @ m/h through the 1 m column to a 102
breakthrough or pressure loss of 1 kg/cm2, the oil abserption was
0.76 g/q.

RN~ 24937-78-8; 89-43-3; 1309~48-4

-
-
-
-
-
-
-
~

CA/096/2225390
CA/159005
Mohan VK ; Becker KR ; Hay JE
I0L Chem. L1d., Myderabad rdus
evaluation of organic peroxide :
’.:?z;::ard Mater.; VOL 5, ISS 3, 1982,197-220
JOURNAL ARTICLE
India
ENG
.C’g:éo COPYRIGHT: CHEM ABS Sacfety org peroxide Org peroxide
hazard savaluation Daetonability org peroxide Thermal stability
org percxide Explosion hazard org percxide Fire hazard org
peroxide;Combustion Of org. peroxides, ‘potmtial for
Daflagretion;Detonation 6f org. percxides, po?cntfal .
for;Explosion Hazards, of org. oeroxides, cvalugllonuof :f :n“
Hazards, of org. peroxides. evalustion af:Samaxides Hamz-dz oo,
i of Org.
;;::;:;;mw-u-o;gxos-se-s; 614-45-9; 1338-23-4; 77.2-84-1
8207




HYDROPEROXIDES AND PER‘INIDES

tert-Butyl hydropercxide
2,5-Dimethy1-2,s-bis(tert-buty?peroxy)hexane
para-Menthane hydroperoxide

_Cumene . hydroperoxide

" Dicumyl peroxide; ,.5¢
.f?S:ﬁfi(Eért;ﬁht§1d£5xyisopropy1)benzene

Working Draft
Prepared by
Clement Associates, Inc.
Septomber 14, 1978




DICUMYL, PEROXIDE
“——*
CHEMICAL AND PHYSICAL INFORMATION
M\“
A, Identification
—=—>lilcation
CAS No.: 80-43-3
NIOSH No.: SD81500

Synonyms and Trade Names

Bis(l-methyl-l-phenylethyllperoxide; peroxide, bis (alpha,
alpha—dimethylbenzyl)alpha-cumyl peroxide; active dicumyl percxide;
bis(alpha,alpha-dimethylbenzyl)peroxide: bisiz-phenyl-z-propyl)
peroxide; cumene peroxide; cumyl peroxide; di-alpha-cumyl peroxide;
Di-Cup; Di-Cup 40C; dicumene hydroperoxide; dicuxmenyl peroxide;
Dicup 40KE; isopropylbenzene peroxide; Luperox 500R; Luperox 500T;
Percumyl D; Percumyl D 40; Perkadox B; Perkadox BC; Perkadox SB

(NIH/EPA 1978)

B. Formulas and Molecular Weight

Structural Formula

C’,’s . Cfa
O ®
CH3 CH3 (NIH/ZPA 1978)

Empirical Formula

01832202 (HCP 1976)




(NI0SH 1977)

solie ' (MITRE 1976)

Poiling Point

No information was found in the sources searched.

Melting Point

No information was found in the sources searched.

Vaar Pressure

Negligibie (MITRE 1976) -

Solubility

No information was found in the sources searched.

Octanolé!pter Partition Coefficient

No inférmation was found in the sources searched.

Specific Gravity

No information was found in the sources searched.

D. Composition of the Commercial Product

No information was found in the sources searched.




DICUMYL PEROXIDE
—ms FERUALUE

iI. Source and Fate in the Environment

A. Sources
1. Production and Trends
>1,000 1b (1977) (srz estimate) (USEPA 1977)

2, Manufacturers and Suppliers

Hercules
Pennwalt Corp. (OPD 1977

3. Use
As a polymerization cataiyst and vulcanizing agent
(CZ "977)
4. Occupational Exposure
Rank: 2,513

Estimated number of persons exposed: i3,000*
*rough estimate (NOHS 1976)

5. Release
No information was found in the sources searched.

B. Environmental Fate

1. QCccurrence
Txrurrence
No information was found in the sources searched.

2. Transformation

No specific information was found in the sources
searched.

EPA comments on physical and chemical data

3. Biocaccumulation

No information was found in the sources searched.

Enclosures
=nzlosures




in:btniﬁidn'vus found in the sources searched.

2. -Toxic Effects

' 7&3 Gohétal Toxicitx

- WIOSH RTECS

Decrease in hemoglobin level, exythrocyte cowit,;:,
total blood protein, blood SH groups, and blood
peroxidase activity in rats given cumene peroxide in
-food for 4 months

b. Carcinogenicitz

No information was found in the sources searched.

Ce Hutagcnicitx and Cell Transformation

Induced mutations in tryptophan deficient B. coli
15779213,

da. Teratogenicity, Embrxotoxicitz, and Fetotoxicity
No information was found in the sources searched.

IV. Environmental Effects

A. Ecoiogical Effects

No information was found in the sources searched.

B. Other Environmental Effects

No information was found in the sSources searched.

V. Work in Progress

No information was found in the sources searched.

‘Enclosures
*“-—*-
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'7:1;;Qi:§5butyl,reroxide

. (CAS: 110-05-4}

Product Literature

. Enclosed please find toxicity data, reports of health effec )
. testing, and copies of our technical bulletins and Material
Safety Data Sheets.

‘Annual Production Data and Trends

Confidential Business Information (CBI).
See enclosed envelope marked "TSCA-CBI". con'ains N

Production Worker Exposure

Confidential Business Information (CBI).
See .encloszd envelope marked "TSCA-CBI".

Product Use Exposure

Di~-t-butyl peroxide is transported primarily in 15- and 55-gallion
steel drums. These containers are closed for transport and,
therefore, exposure would only result from accidental release of
the compound. In use these products are transferred either
mechanically or manually. In spite of the relatively high vapor
pressure, the low toxicity of this material leads us to believe
that no significant risk to the worker using this material is
presented. These compounds are consumed in the reaction
processes in which they are used and, therefore, release from
these processes is limited only to accidental releases.

Environmental Exposure

Di~t-butyl peroxide is produced in an open system. Vaporization
losses can be expected throughout the system. However, local

- exhaust veantilation is anticipated to gather essentially all
vaporized material at the individcal prcduction sites, The
exhaust ventilation is directed to a ventilation scrubber which
removes the organic vapors from the air stream. Liguid effluent
losses are transported by a pipeline to the plant biclogical
wastewater treatment facility. The effluent of this facility is
subjected to deep-well injection. It is anticipated that process
losses to the environment are extremely small.




Di-t-butyl Peroxide
(CAS: 110-05-4)
fage 2

Toxicclogical Data

The acute oral LDgs;, > 25g/kg (rat) and acute inhalation LCsg, >
4103 ppm (4 hrs., rat) data as shown on the attached MSDS suggest
a very low order of acute toxicity.




17~ Lucidol Division
- 1740 Military Road
Buffalo, NY 14240
“Emergancy Phone Number(s)
susnem: (716)877-1740

Other:

"CAS No.(»)
i 110-05-4

Chemicai Family
P

. - " MATERIALS OR COMPONENTS HAZARD DATA (TLV, LDS0, LC50, stc.)

- Di-t-Butyl Peroxide

DOT Shipping Name - Organic Peroxide, Liquid NOS

Freight Classification - Chemicals NOIBN

Hazardous Classification - Flammable Liquid
page ~ #5148

DN "-‘7 ; Welting Point reszing Poln o
111.1°C 232°F °c °Fl 2=40 °C  «40 °F 146

Specific Gravity (HaO0=1) Vapor Pressure (mm Hg) . Vapor Density (Air=1)

.785 @ / °c @ °C °F
{ Solublity in M0 % Volatiles by Volume Evaporation Rate

3 insoluble D Ether =1 D Water = 3 D Et;tyumto
Appeerance and Odor Other

010 1. I B Llow 1 .
Fiash Point Test Method | Flammabie L.imits e/Fire Point

°C_ €76 _°F  Seta |[woww % upper % °c °F

EXTINGUISHING MEDIA
&1 Alconol Earth or
Dcoz m Srdmicar foam m Foam D and

water ot
Catrse frothing ater ' See *

: UNUSUAL FIRE AND EXPL.OSION HAZARDS

Mz Dto oo m Contaminstion E] Temperature m Uneity:: See Wk
CONDITIONS CONTRIBUTING TO INSTABILITY

m Unstable mmbn m'm D Polymerization D Contamination
NCOMPATISILITY - Avold contact with

st Strong Str Other
acids D arhalis E] oxidizers D (specity):

Decomposition products are flammable.

ONDITIONS TO AVOID

e [xigem, (K] seens e L g,

4 STEPS TO BE TAKEN (F MATERIAL IS RELEASED OR SPILLED m D x i~
Apsord with sand Neutralize Sweep or scoop e A gl Provent soread
A g WaEmagy O s

ner
] (specity): tools
| WASTE DISPOSAL METHOD - Consuit federsl, state, or iocel suthorities for proper TApO] Drocodores, S o
*If larger amount involved, evacuate area and fight fire from safe distmk.

lead to rapid decomposition with [conrmeuenon
L REVERSE $IDE
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Qral (acute) mso >25’m u/ka (m') | I -

TENAIATION (ALute)
1Cqy %4103 ppm (4 hrs) rats

Cnronic, Subehronic, etc.

Skin and eye irritation (rabbits) - non-irritating prolonged inhalation
of vapors may have inebriatory effect similar to effects of alcohol.

PERMISSIBLE EXPdSURE LIMIT (Specify If TLV/TWA or Ceiling [c]) |

ACGIH 19__ | osHA 19

IRRITATION

Severe
Severe Moderats D Ml (transient)

CORROSIVITY « s, (DOT) [] 24 ws. (coscs

May cause biindness
SENSITIZATION ] INHALATION EFFECTS

— ;
D Skin D Respiratory LJ Allergen .“,1:‘3' < Cyanosis D Asphyxiant
LUNG EFFECTS (SPe:iy!:

OTHER (5pecity):
Repeated contact - Other
skin defatter D {Specify):

" INGE'S:ION D: iy Give plent et medical ot

A nduce induce ve plenty halica i

; D vomiting m vomiting of water D atrention D (specity):
DERMAL

Fiush with s0ap Got medical D Coraminated Contaminated [ G

; and water attention remove & launder shoes - destroy (specity):
EYE CONTACT
Py} Flusn with plenty of water for Get madicat D ?‘tph:‘v"y’

at teast 15 minutes attention
If not breathing, —
ey | 9ive artificial Give Gt TeGICRT Siver
respiration oxygen attention ] Gpecityy:
VENTILATION REQUIREMENTS — A/ways maintein exposure below permissibla sxposure fimits

Consult an Industrial hygionist Use with adequate Check for giv contaminant
or env ith Sali Local exhaust ventiiation and oxygen deficiency

D Other
{specify):
Y

EYE Facs HAND {GLOVE TYPE) Butyl Polyvinyi ™ Cther
D shisld i (] he L _| Goscity:

i aicohol
Satet H Polyvinyt Netural ™ Poly-
[X] stasses D Goggies ! cmorice m Neoprens rubber L_] sthyiena
RESPIRATOR TYPE - Use only NIOSH / MESA approved squipment

Self- Suppiied Can or cartridge Fliter - dust, Other
contained air g% O VApO! fume, mist {spacify):

OFHER PROTECTIVE EQUIPMENT

Rubber Other
boots D Apron (specity):

PRECAUTIONARY LABELING
Wash th i Do nct get in eyes, 09 not breathe oep 1 Keasp away from o | Store in tightiy
D atter ""::1%""?) Y D o :,‘,‘,‘,'::’ dust, vapor, mist, ::(nommmum' heat. sparks, and B closed containers
clo! s

open flames
K:;'ﬂ’ 'l'om com:d“ £ el u ]
with clothing an mity Coritaings 58 expiosion
0o not store near § i thar
Bt [] stnm sopousiione [ | may conmin 0 &

Other nandcling ang storage condgditions

Flammable liquid under DOT regulations (red label)

Prepaved by Date Agdress Phone

nnis C. Cardino  11/10/8Q 1740 Militery Bd., Buffalo, NY 716/877=1740

*The 300ove «nTOrmation 15 aCCUTIE 1D the Dest Of Our KNoWiedes, However, since data, safet subs
-1 1 3 R v standards, and government ragulations are subject t
"'fo?SEE change ang the condslions o1 Nandiing and use, 37 M.5u3e 213 DIYONG Cur Cantrol, Peanwalt MAKES MO WARRANTY, EITHER EXPRESS OR 8
DISE‘LCADI:AV'“‘I H RESPECT 7O THE COMPLETENCSS OR CONTIRUING ACCUIRALY OF THE INFORMATION CONTAINED HEREIN AND JER
SCLAIMS ALE LIABILITY FOR RELIATICE THEREON, Lhar should satnfy himself tnat ne has all current dats relevant to tis partisulsr use.




idroporoxyd -hydroxy-dncyclohexyl Peroxnde

. CAS#78182
. Acurte Oral Toxicity (mice;

60%inDBP

- Primary Skin Irritation {rabbits)

Primary Eye Irritation (rebbits)

Result

LDso 880 mg/kg
LDso 740 mg/kg

frritating

Irritating

CAT73 2”30072 1870

References

CA 73 23607z 1970

~ » DIALKYL PEROXIDES R — .

Di-t-butyl Peroxide
CAS# 110-054

Test

Acute Oral Toxicity (rats)

Acute Orsl Toxicity (mice)

Acute Intraperitoneal Toxicity (rats)

Acute Inhalation Toxicity (rats)

Skin Irritation (rabbits)

Resuit
LDso >>25,000 mg/kg

LDso >4000 mg/kg
LDso >50 m/kg

LC.0 3210 mg/kg
LDso 4572 mg/kg

LDso > 4103 ppm (4 hrs.)

Non-irritating

References
F&S

WE&T
KNC-71

F&S
CA 74 12377, 1971

F&S

F&S




American Conference of Governmental Industrial Hygienists. TLV Listing - 1981 Edition.
Arco Chemical Company — Internal Reports,

British J. ind. Medicine 27, 11-12 (January 1970)

British Patent 1,040,826 - 9/1/66.

Chemical Abstracts.

Centrai Instituut voor Voedingsonderzoek TNO (CIVO), Zeist, Holland — Reports for
Akzo Chemie.
R-4707 June 1975 R-5340 Aug 1977 R-5601. Jzn 1978
R9-76 Sept 1976 R-9-77 Sept 1977 R-6619 Jan 1978
R-5150 Oct 1976 R-5519 Oct 1977 R-5624 Feb 1978
R-5170 Nov 1976 R-11-77 Nowx 1977 R-6-79 Jun 1979
R-5171 Nov 1976 R-5568 Dec 1977 R6147 Aug 1979
R-5341 Mav 1977 R-5574 Dec 1977 R6143 Aug 1879
R-5599 .Jan 1978 R-6304 Dec 1979
R-6366 Feb 1980

Floyd, E.P., and Stokinger, H.E., Am. Ind. Hygiene Assoc. J. 19, No. 3, 205 (1952).

Food & Drug Research Laboratories inc. N.Y.C. [Reports to R.T. Vanderbilt Co. Ind.
dated Szpt. 18 and Nov. 25, 1959.]

Food & Drug Research Laboratories Inc., Waverly, N.Y. {Report to Lucidol Division,
Pennwalt Corporation.}

Data supplied by letter dated April 17, 1972 from H.M, Castrantas. FMC Carporation
to Organic Peroxide Producers Safety Division of .1,

H.J. Kiichie - Zbl. Arbaits Med. 8, 25 (1958)
Wi Hercules Bulletin OR(.-204C
%" HORC3048  Hercules Bulletin ORC-3048
. HOPS24A Hercules Bulletin OP-524A

. HEW-76 U.S. Department of Health, Education and Welfare. National Institute for Occupational
P Safety and Health "Registry of Toxic Effects of Chemica! Substances - 1976 Edition’’.

K . HYSAAV Hygiene and Sanitation 29, 103 (January 1964) {Engiish Translation of Gigiena
- Saniariya).

Industrial Bio Test Laboratories, Inc. of Northbrook, 1il. Reports to PPG Industries, Inc.

IBT-A341 /16/71 IBT-AB766  7/27/70
IBT-A8559  7/15/70 IBT-AB767  8/24/70

Industrial Bio-Test Laboratories, inc., Northbrook, illinois. Repcrts to Hercuies Incorporated.

76-13A December 20, 1976 76-13D September 28, 1978
76-138  November 3, 1976 77-2%
76-13C  December 15, 1976

Industrial Hygiene Foundation of America, Inc. Pittsburgh, Pa. Reported dated May-June
1961 to PPG Industries, for “The Acute Oral Toxicity of Pure isopropy! Percarbonate”’.




0C#1 - ~6/27/83 - IRDC164-017
= IRDC 164006 & 4 - IRDC 164-021
- JRDC164-007 12/22n i 3 1RDC 164073
IRDC 184008 1, ~ IRDC 164-078

- IRDC 164010 © " IRDC164-089

IRDC 164-C11 ~ IRDC 164-090
IRDC 164-012 : IRDC 164-091

- IRDC 184013 . IRDC 164-082

fRDC 164093
IRDC 164-094
; IRDC 164-085

(b) Reports to Organic Peroxide producers Safety Division, The Society of the Plastics
industry, Inc.
IRDC 328-001 8/31/73 IRDC 328-008 2/27/74
IRDC 328-002 8/31/73 IRDC328-007 8/23/76
IRDC 328-003 IRDC 328-008 8/23/76
IRDC 328-004 IRDC328-009 8/23/76
IRDC 328-005
{c) Reports to Aztec Chemicals ~ Division of Dart industries, Inc.
IRDC 3768-007 7/28/77 IRDC 376-010 12/15/78
IRDC 376008 7/6 & 10/2/78 IRDC 376011 5/17/79
IRDC376-009 7/24 & 9/11/78
(d) Reports to Noury Chemical Corporation.
IRDC 378-001 7/15/76 IRDC 378-008 7/24/73
IRDC 378-002 7/15/76 IRDC 378-011 8/ 9/78
IRDC 378-004 12/19/76 IRDC 378-013  1/25/80
IRDC 378-005 12/19/76 IRDC 378-014 1/25/80
IRDC 378-008 6/23/77

Unpublished investigations sponsored by Kayaky Noury Corporation

KNC-73 April 2, 1973 report of K.M.S. Isawa, Dept. of Biology Research Laboratories,
Pharmaceutical Division Nippon Kayaku Co. 1.td.

KNC-71 April 23, 1971 report of Nippon Kayaku KK, Medical and Pharmaceutical
Division, Medicine Laboratory, Biological Research Room

Litton Bionetics Inc., Kensington, Maryland.

Reports to LUCIDOL DIVISION, Pennwalt Corporation.

LB1-5 Assay No. 4749 Jan 1980

LB1-8 Assay No. 4750 Jan 1980

LB1-PB-  PB-245-494 June 15, 1975
Report for Food & Drug Administration

National Institute of Environmental Health Sciences. Private communication to Lucidol

Division, Pennwalt Corporation, Dec 1981. Results also published Table 3, issue #6,
January 1982, NTP Technical Bulletin of National Toxicology Program.
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7 -In the interest of furthering the safe use of organic peroxides, Lucidol has
-~ -published papers and safety ‘information. With our desire to keep the users
-7 . of peroxides wel) informed, we have translated and abstracted the following

article on eye safety from PLASTICA, published in Delft, Holland.

“**" HYGIENIC NOTES CONCERNING CATALYSTS USED IN THE MANUFACTURE OF PLASTICS

Organic peroxides are used as catalysts in a wide number of polymerization
-reactions. The liquid peroxides are quite often used as they are received
or like the solid or paste catalysts they are made into solutions in various
solvents before adding to a reaction. Handling of these solutions may result
in industrial accidents. The splashing of peroxide solutions into the eyes

- of plant or laboratory personnel should be guarded against. i

Kuchle (1958) and Floyd (1958) investigated the effect on the eyés of rab-
bits and their results are summarized below:

The Effcct of Organic Peroxides on Rabbit Eyes

Form and Concentra- Effect
Peroxide tion at Application LMS Remarks

Lauroyl Percxide Powder X After 1 minute eye
flushed with water
Benzoy. Peroxide Powder 93% "

Pasta N &

Di-t-Butyl Peroxide - Liquid

t-Bu.tyl Hydroperoxide 75% Solution X
35% in propylene glycol X
74 in propylene glycol X

t-Butyl Perbenzoate 50% in dimethyl phthalate X

t-Butyl Peracetate S0% in dimethyl phthalate X After 1 minute eye
flushed with water

Cyclohexanone Peroxide 50% solution in cyclo- n (effect in-
hexanone (creases upon

50% paste in dimelhyl (aging or
phihalate (charge
LO% liguid

Diacetyl Feroxids 308 solution in dimethyl X
) phiilate ,

2/61 bage 1 of 2.




-2-

Form and Concentra=-
Peroxide tion at Application

Methyl Ethyl Ketone
Peroxide L% in dimethyl phthalate
3% in dimethyl phthalate
0.6% in dimethyl phthalate

Code: L = indicates very slight temporary damage
M - moderately serious damage that can be treated successfully
S - a stroug or very strong effect with lasting residual defects which
would include cloudiness of the cornea or even total destruction.

Tests were also conducted by these authors to determine the effect of fiusning
the eyes with water. he importance uf having eye flushing fountains avail-
able and flushing the eyes as soon as possible is pointed out by the following:

1. Flushing the eyes within four seconds showed a preventative effect.
2. Flushing the eyes after 30 seconds had some beneficial effect.

~

3. Flushing the eyes after ¢0 seconds had no effect.

Flushing the eyes with a 2% sodium bicarbonate sclution showed some benaficial
effects. Coating the eye with oil (Vitamin A containing Vogan oil#) tended
to increase the harmful effects of the peroxide solutions in many cases.

Little is known about the poisoning effect of peroxides and nov reports of
damage 1o respiraiory channels have been received. In 1958 Floyd listed the
following peroxides in order of decreasing toxic effect as follows:

Methyl ethyl ketone peroxide is more toxic than cumene hydroperoxide or
t-Butyl Hydroperoxide aud these are more Loxic than Di-t-Butyl Peroxide.

The tests were carried out on rats, mice and rabhita and Di-t-Butyl Peraxide
actually shows little or no toxic effect. Horgan {1957) also shows that
t-Butyl Hydroperoxide was more toxic than Di-t-Butyl Peroxide when tested on
rats.

On the basis of the above, the following recommendations are made:

1. Safety glasses should be worn,

2. The besi first aid consists of a gencrous, prelonged stream of water
that is continved for at least 10 minutes.

3. Flushing should be carried cut immediately {on ihe spot of the accident),

4, Flushing with waler as outlined in 2 2ad 3 zbove is preferred over
treatment with smalil guantities of antidotes.

5. 01ls or ointmenis should uct be used.

The data containad horein are based on the above mentioned publication and

ars bel.cved to be correct, Thoy sre preacntod hore without comment. Ho

opinion . aranty ds exprosced or dmpiicd roeprrding Lhe aceuracy of ihese

data,

#Merck - Gerwany

Daca D Al ?




‘Toxicity Studies of Certain Organic
" Peroxides and Hy:!roperoxides'
P, FLOYD M. sed FERBERT E. STOKINGER, PAD.

ational Health Program, Bureas of Stete Services, Public Health Service,
U. 8. Department of Health, Education, and Welfare, Cincinnati, Ohkio

ORGANIC peroxides are likely const tuents
- of certain types of oxidizing smog-™>***
and important as industrial catalysts, interme-
 diutes, and raw materials for synthesis® Many
of them are abundant sources of free radicals.
. 'For theae reasons tests have been conducted in
our laboratory to determine the toxicity of these
compounds on small mammals. Specific com-
pounds were selected on the basis of their known
“use in industry, as type constituents of oxidizing
smog, their availability, and the feasibility of
their use for extensive tests.

Moterials and Methods

Puvsicat axp CHesicaL ProperTies or PER-
OXIDES

Sume of the characteristics of the organie per-
oxides used, viz. di-t-butyl peroxide, t-butyl hy-
droperoxide, cumene hydroperoxide, and methyl
ethyl ketone peroxide, are given in Table I:
their specifications are given in Table II. Most
of these values were furnished by the manufac-
turers.

The compounds were used a3 received from
the manufacturer except when dilution was nee-
essary, in which event propylene glycol, or in
the case of methyl cthyl ketone peroxide, di-
methy} phthalate was used.

PoLAROGRAPHIC METHOD OF MEASUREMENT

Because the conventional chemical methods
(iodide or stannous chloride) are not specific for
organic peroxides, whereas the polarographie
method distinguishes between peroxides and
hydroperoxides and is speeific for determining
both,” this method was selected as the most
desirable for this study in which mixtures of
compounds were involved.

‘Polarographie measurements were made with
a Sargent Model XXI Visible-Recording Polaro-
graph, using a dropping mercury clectrode as-
sembly and an improvised saturated calomel

® Presented at the 15th Annual Meeting American In-
dustrial Hygiene Asociation, St. Louis, Mo., April, 1957,

{ Presmmt address: Robert A. Taft Sanitary Engineering
Center,