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ENVIRONMENTAL i'ROTECTION .

AGEN~Y.
(0PTS-41035i FRL 3937-4)

Twenty-Eighth Report of the
Interagency Testing Committee to the

, Administrator;Receiptof Report and
Request for Comments Regarding
Priority Ust of Chemicals

AGENCY:Environmental Protection
Agency(EPA). '

AmON: Notice.

SUMMARY:The Interagency Testing
Committee(ITC),establishedunder '

section 4(e) of the Toxic Substances,
Control Act (TSCA), transmitted its
Twenty-Eighth Report to the
Administrator of EPA on May 31, 1991.
As noted in this Report,whichis '

included with this notice, the Committee
revised the Priority Testing Ust by
designating 6,chemicals and
recommending 3 chemicals and 11
chemical groups. The six designated
chemicals are: acetone, n-butanol,
dimethyl terephthalate, di-(2-ethylhexyl)
adipate, isobutyl alcohol, and
thiophenol. There are no recommended
with intent-to-designate chemicals. The
three recommended chemicals are: allyl
alcohol, 2,4-dichlorophenol, ~d m.
dinitro-benzene. The 11 recommended
chemical groups are: aldehyde hydrates,
alkoxysilanes, alkynes. cyanoacrylates.
hydrazines. isothiocyanates, methyl
ethylene glycol ethers, nitJ'oalcohols,
oxiranes, propylene glycol ethers, and
esters,and phosphoniums. .

The ITC has not removed any
chemicals from the Priority Ust as,a
result of EPAactions. '

EPA invites interested, persons to
submit written comments on the Report.
EPA is not holding a FocuuMeeting for
these chemicals and will proceed
immediately to rulemaking. EPA is
taking this action because the
designated chemicals have a statutory
deadline and require a response by EPA
within 1 year.
DATES:Written comments should be
submitted by September III, 1991.
ADDRESSES:Send written lIubrilissions
to: TSCA Public Docket Office ~793),
Office of Toxic Substances,
Environmental Protection Agency, Rm.
NE- Goo4,401M St., SW., Washington,
DC 20460.All submissions should bear
the document control number (OPTS-
41035).

Thepublicrecordsupportingthis '

action, including comments, is available
for public inspection in Rm. NE-G004at
the address noted above from 8 a.m. to
noon and 1 p.m. to 4 pm.. Monday
through Friday, except legul holidays.

FOR FURTHER INFORMATION CONTACT:

David Kling,Acting Director, ' ,

Environmental Assistance Division (TS-
799),Office of Toxic Substances" '

Environmental Protection Agency. 401 M
St., SW., Rm. &-5438, Washington, DC
20460, (202) 554-1404, TDD (202) 554-
0551.
SUPPLEMENTARY INFORMATION: EPA has .

received the TSCA Interagency Testing
Committec's Report to the
Administrator.

I. Background
TSCA (Pub. L.94-469,90 Stat. 2003et

seq: 15U.S.C. 2601et 8eq.) authorizes the
Administrator of EPA to promulgate
regulations under section 4(a) requiring
testing of chemicals and groups in order
to develop data relevant to determining
the 'risks that such chemicals and groups
may present to health or the
environment. Section 4(e) of TSCA
established the Interagency Testing
Committee to recommend chemicals and
groups to the Administrator ofEPA for
priority testing consideration. Section '

4(e) directs the ITC to revise the TSCA
section 4(e) Priority Testing Ust at least
every 6 months. The lTC's most recent
revisions to this Ust are included in the
Committee's Twenty-Eighth Report. The
Report was received by the'
Administrator on May 31,1991, and is
included in this Notice. The Report adds
9 chemicals and 11groups of chemicals
to the TSCA section 4(e) Priority Testing
Ust.

II. Written and Oral Comments and '

Public Meetings

EPA invites interested persons to
submit detailed comments on the ITC's
new recommendations. The Agency is
interested in receiving information
concerning additional or ongoing health
and safety studies on the subject '

chemicals 88 well as information
relating to the human and environmental
exposure to these chemicals.

A notice will be published at a later
date in the Fe4eral Register adding most
of the substances recommended in the
lTC's Twenty-Seventh and Twenty-
Eighth Report to the TSCA section Oed)
Health and Safety Data Reporting Rule
(40CFRpart 716),which requires the
reporting of unpublished health and
safety studies on the listed chemicals.
The delay in publishing this notice is
necessary because of the requirement to
complete the economic analysis on a
large number of chemicals. That notice
will also add most of the chemicals to
the TSCA section 8(a) Preliminary
Assessment Information Rule (40 CFR
part 712). The section 8(a) rule requires
the reporting of p~oduction volume,

exposure, and release information on,
the listed chemicals.

10. Status of Ust

The lTC's Twenty-Eighth Repor~,I:l0tes
the addition of chemicals and cheritical
groups to the Priority Testing Usl. The
current Ust contains 6 designated
chemicals, 3 recommended chemicals.
and 11 recommended chemical groups.

Authority: 15 U.S.C. 2603.

Dated: July 24, 1991.

Clulrlas ,M. Auer.

Director. Existing Chemical Assessment
Division. Office of Toxic Substance. '
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Twenty-Eighth Report of the Interagency
Testing Committee to the Administrator.
Environmental Protection Axency

Summary. The U.S. Congress created
the Interagency Testing Committee (ITC)
under the Toxic Substances Control Act
(TSCA) to recommend TSCA regulable
chemicals and chemical groups to the
Administrator of the U.S. Environmental
Protection Agency (EPA)for Priority
Test~ngconsideration and to facilitate
coordination of chemical testing
sponsored or required by U.S.
Government organizations represented
on the Committee. Congress directed the
Committee to: (1) Organize their
recommendations as the Priority Testing
Ust;(2) revise the Priority Testing List at
least every 6 months and (3) transmit
these revisions to the EPA
Administrator for publication in the
Federal Register

As a result of its deliberations during
this reporting period (9/28/90 to 5/15/
91), the Committee is revilling the TSCA
section 4(e) Priority Testing Ust by
designating 6 chemicals and
recommending 3 chemicals and 11
chemical groups. The Committee's
computerized. substructure-based

,

chemical selection processes were used
to identify the chemicals in groups that
are likely to satisfy multiple data needs
of Member Agencies and ~thers. During
this reporting period, the Committee (1)
considered available information on
over 40 chemicals and over 30chemical
groups. (2)discussed information on
Committee activities at the American
Society for Testing and Material's First
Symposium on Environmental
Toxicology and Risk Assessment, (3)
submitted comments to EPA's proposed
multi-substance rules for neurotoxicity
and developmental/reproductive
toxicity, (4)met with the Synthetic
Organic Chemical Manufactures
Association and the Chemical
Manufactures Association to discuss
completed, ongoing and planned testing
of chemical groups recommended in the
26th Report. (5) solicited voluntary use
exposure and release information that is
unlikely to be submitted in response to
the TSCA Section 8(a) rule that is
promulgated for any chemical or
chemical group recommended for testing
by the ITC. (6) solicited voluntary
physical and chemical property
information for any chemicals in
chemical groups recommended for

41213

testing since the Committee's 24th
Report, (7) published unambiguous
tables (requested by Congress) of the

. 123chemicals and 38 chemical groups
on or removed from the Priority Testing
Ust. (8) referred a chemical to the EPA,
FDA or NTP for health effects testing
and (9) deferred over 800chemicals from
testing consideration.

Chemicals or chemical groups
(entries) on the Priority Testing List are
designated. recommended with intent-
to-designate or recoinmended by the
Committee. Designations were created
by the U.S. Congress when they drafted
TSCA. Recommendations with intent-to-
designate were established by the
Committee in their 17th Report (50FR
47603:November 19. 1985).
Recommendations were established by
the Committee In their 11th Report (47
FR 54626:December 3, 1982).Revisions
to the Priority Testing Ust are presented.
together with the types of testing
recommended, in Table 1.The footnote
letters following Table 1 acknowledge
the Committee's efforts to
comprehensively examine ongoing
testing-related activities and available
information previously submitted under
TSCA.

TABLE 1.-REVISIONS TO THE SECTION 4(E) PRIORITY TESTING LIST

HeinOnline -- 56 Fed. Reg. 41213 1991

Group CAS No. Chemical ActIon Date Recommended Tests

IRIS 67-&4-1 Acetone u Designated 5/91 I
I
I

IRIS 71-3&-3 Butanol" Designated 5/91 I
I
I

IRIS 78-83-1 lsobutanol" Designated 5/91
I

I
IRIS 103-23-1. DI-(2-elhyll1exyl)adipate" Designated 5/91

I

I

IRIS 10&-98-5 Thlophenol" Designated 5/91 «

t

I

IRIS 120-61-8 Oimethylterephthalate Designated 5/91 (

.

E

IHIS 99-65-0 m-Dinitro-benzene" Recommended 5/91 (
.
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TABLE 1.-RevISIONS TO THE SECTION 4(e) PRIORITY TeSTING LssT-Continued

· Superfurd Amendm8nta ard Reauthorization Act (SARA)88C\ton110.
· Eroorgency Planning and Community Right.IO-Know Act (EPCRA) section 313.
· CIean.AIr Act Amendrftents, section 301.

· ToxIcSubsIances.Controt Act (TSCAt Section B(a) Preliminary Assessment InfomIation Rula (pAIR).
I TSCAaection B(d)Health and Salaty Data Reporting Rule.

Usted below are the individual,
cbemicallJfor the chemical groups in
Table 1. Chemical nos. 1 through 19 are
alkynes. chemical DOS;20 through 23 are
nitroalcohols. chemic,r nos.Z4 through
28 are phosphoniums. :chemical nos. 29

through 63 are hydrazines. chemical nos.
64 through 111are oxiranes. chenUcal
nos. 112through 148are alkoxysllanes.
chemical nos. 149through 186are
propylene glycol ethers and esters.
chemical nos. 187 through 196 are .

methyl ethylene glycol ethers. 'che~cal
nos;197and 198are isothiocyanates..
chemical nos. 199.through 209 are ' .,'
cyanoacrylates. and chemicals nos.'210

: and zi1 are abiehy'dehy~atei. ..
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Group CAS No. 0IemJcaI ActIon Date RecommencIed Tests

.EcoIogIcaJelfect8: None. .
IRIS . Recommended 5/91

;
107-1H Allyl aJc:ohoIl Chemicalfate:None. '..

HeaIIh effects: SUbchninIc toxicity. p/IeJrMo
COkinotlc8, reproducIHe. eflecI&, '
menial toxIdty and neurotolllcltr.

Ecological effec18: Algal toxicity. acute and
chronic aqua1!c"-'ebtale'and fish bcfo.
Ity . .. .

IRIS 120-«J-2 2.4-Dlchloroptlenol L I ed 5/91 ChemIcalfat« None.
Health effects: NeuroIDJdcItyand fmmuno.

tc»dcIty.
EcotogIcaI effedl: None.

AIkynea Recommended . 5/91 ChemIcal fate: PhysIcal and c:hemIcatpr0p-
erties and biodegradation rate acr

HeaI1h effects: None.
. .

EcoIogIca/ effects: None.
NItrak:ohoI8 Recommended 5/91 ChemIcaI.faI8: PIIyaIcaIend d1emiall pr0p-

erties and. biodegradation rate acr881!ng.
Health effec:18: None.

Ecologlcal8ffects: None: . . .

Pbo8phonIuma Recommended . 5/91 .ChemIcal fate: PhysIcaJ'ancr dIemicaI prop..
. erttes and bIodegrada\Jon f8I8 ecr..vng.
Health etfeot8: None.
ECorogicaJeffects: NoiIe.

HychzInes RecommOnded 5/91 Chemical fate: None.:
HeaIth.effect8: None.' .-
'EcoiogIcaJ Qffec18: Algal to1icIty. aquatic In-

verteblate.and fish acute and c:hronk:tox.
1cIty.

0xIr8nes 'Recommendod 5/9.1 ChemIcal fate: None.-
Health GII8CI8: None. .

EcologiCal effects: Algal toxicity. aquatic In-
verteblate acut9 and chronic toxicity and
fish chronic toxicity.

Alkoxysllanes Recommended 5/91 Chemical fate: None.
Health eff8ct8: None.
Ecological effects: Algal toxk:Ity, aquatic In-

vertebrate and fish acute and. chronic tox.
1cIty. . ..

Aldehyde hydrates RecocM1ended 5/91 ChemIcal fale: None.
Health eff8c:ts;None. . :.
EcologICaleffects: Algal toxicity, aquatic. In-

vertte and fish acute and cIVonictox.
1cIty. . .

Propylena glycol elhn anct Recommended 5/91 Chemica! fate: None.
esters . . ,

Health ellecl8: DeYaIopmantaI 10IdciIyand
reproductive effec1a.

. Ecological effectll: None.

Methyl athytene glycol athens Rocommended 5/91 Chemical fate: None.
Health effects: Developmental toxIc:Ityand

reproductive effects.-
'EcoIogicaI ef!ects:None.

laothlocyanates Recommended 5/91 ChemIc:aI fate: PersIstenc:e.
Health elfecta: None.
Ecological affecb: None.

Cyanoacrylates Recommended 5/91 Chemical fate: Physical and 0ImIcaI pr0p-
erties.

Health effects: None.
Ecologicai effects: None.
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CASNo. I Notes-
74-99-7
77-75-8

107-00-8
107-19-7
107-54-0
110-65-8
115-19-5
126-86-3
142-30-3
689-97-4

1068-27-5
1606-85-5
3031-e6-1
3973-"1s-o
5877-42-9

20-52-9
40456-31-3
55947-4&-1

76-39-1
77-49-6

126-11-4,
597-09-1
124-84-1

1100-88-5
41

.35835-94-0
55568-30-9

57-14-71 b,g
59-99-1
60'-34-4 b.g
80-17-1
80-51-3
118-93-1
92-43-3

10D-63-O
109-27-3
110-21-4

122-e6-71 a.b.d.g
142-4&-1 '
302-01-2 a.b,g
497-1 &-7
583-41-7 I 8

1937-19-5
2231-57-4
2592-30-1
2760-99-7
5329-12-4
534111-7
8294-e9-9
6810-29-3
7335-85-1
7400-27-3
7803-57-9

10034-93-21 b
10396-10-9
13484-90-7
20489-71-0
32687-77-7
32687.:.78-8
33509-43-2
.63134-30-5
63467-74-3

75-21-8 a.b.c.d'
75-5&-9 b.c.d
81-21-0 c
9&-09-3 b.c

101-90-8 c.d
10&-8&-5
109-87-8 c
10&-118-7 b.c.d
10&-89-8 b.c.d
191-2 c,d
106-92-3 c.d
122-60-1 C,d
163-77-9
2118-20-4 c
426-59-1 elf
55&-52-5 c.d

1875-54-3d
168&-14-2
2210-79-9 d
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No. I Q1emIcaJ Name CASNo. Notea

83. 0xIr8ne.2,.2'.[oxybls{methylene)]bIs- 2238-07-5 c,d
84. 7.Qxab1crc1o[4:1.0Jheptano-:keIbo"Yfic 1ICid.7-oxabicyc1o[4.1.0Jhept.3- ytmethylester 2388-87-0
85. 0xIr8ne. 2.2'.[ 1.... butanediylbls(oxymethytene)JbI8. 2425-79-8 c,d
88. 0xIrane. (bu8oxymeInyt)- 24 c,d
87. 1.3.5-T4;6{IH.3H.6h)-trIone. 1.3.5-trls(oxIrenytmelhyl). 2451-G-9
88. 0xIr8ne. [(2-«hy1hexy1)oxymethylJ. 2481-15-6 d
89. OxIr8ne, [(dodec:yIoxy)methyt)- 2461-16-9 c,d
90. SHane. 1/ImeIhQxy[3-(oxiranylmethoxylpropylJ- 25 c,d
91. ou-. [4-(1.1-dmethylethyl)phenoxy methylJ. 3101-410-8 c,d
92. Hexanedioic: acid. bIs(7-ox.eblcyclo[4.1.0Jhept-3-ylmethyl) ester 311
93. SpIro 1,3-di0Jc8ll806.3'.[7-oxabqcIo[4.1.0JheptaneJ. 2-(7-oX8blcydo[4.1.0JhepI-3-yI)- 3388-034
94. Silane. trimeIhoxy[2-(7' oxublcyclo[4.1.0]t18Pt-3-yI)ethyIJ. 3388-04-3
95. 0xire1l8lll8lhanamln fH 4. (o>dnlnylmethoxy)phenylJ.N-(oJCifa.nylmethyl)-

5026-7 I d98. 1.2xytlc acid, bI5(oxIranyImethyf)ester 5493-4 d
97. Oxirane, 2.2',2".[ 1-propa1lt1-3-yIideneIrIs(4.111heny\eneoxy-melhytene)]1rIs- 6130-720-8
98. OxIrIno, I8tJadecyt.

7320-37-81 c,d

99. OIdrane. 2,2.,2",2....[1 .2-elhaned1ytldenetetrekls(4,1. phenyieneoxymelhytene»)tetraJds.. 7328-87-4 d
100. Oxirane. [(1,I-dimethylethoxylmethylJ. 7665-72-7 d
101. CycJohaxane. 1.4-bts[(2,3- epoxypropoxy)methylJ. 14228-73-0 d
102. 2,4-IrnidazoIkinedIone,6-ethyI-5-me\tl)'l-1.3-bis(oxItanyImethyI)- 15336-82-0
103. Oxirane. 2.2'.[(2,21.3- propenediyI)bIs(oxymethyIene)JbIs-

17557-23-2\ d

104. 0xIrane. [(methytp/lenoxy)methylJ- 26447-14-3 c:.d
105. NeodecanoIc:1ICId.oxlranytmethylesler 26781-45-5 c,d
108. OxIrane. 2..2'.[rnetI1yIeneb::i(2;l.pheny1eneoxymethylene)]bis- 54206-413-8 d
107. 0xIrane0cIan0Ic acid, 3-octyI-,ammonium salt . 61792
108. 7.Qxabicyc1o[4.1.0Jheptan&-3-clubaxytlcecid. 2-ethylhexylester 62256-00-2
109. 0xIrMe. 2..2'.[([2-(oxIranylrnthoxy)phenylJmethyfeneJ bIa(4.1-pheny1eneoxymeIhytenoJJIJIs. 67786-03-2
110. OxIranoctanole 1ICId.3-octy1-.1-methyl-1.2-ethenediyl ester 67860-06-3
111. 0xIrene. 2,2-dme1hyl-3-(3-me1hyl-2,'"pentadienyl)- 69103-20-4
112. Silane. ethenyItriethoxy- 78-08-0
113. SUic:Ic8CId(H4S104).tetrr.1thyIester 78-10-4
114. Silicic8CId(H4S104).I8tralds(2-ethylbulyl)ester 78-1$-7
115. Silicic8CId(H4S104).tetramethyI ester 881-84-5
118. Silicicacid (H4S04). letrapropyt esler 682-41-9
117. Silane. trIetholC)'Phenyl- 78().$-8
118. 1-Propanam1ne.3-(lrIethoxysllyl)- 91&-30-2
119. Propeneni1rie, 3-(trie1hoxy.JiJyI)- 919-31-3
120. 2.5.7.10. TetrlOxa-6-8ilaundecane. 6- ethenyI-e-(2-methoxyethoxy)- 1087-53--4
121. 2.()q-7.1G-d1aza-3-s11alrldttean-13-o1c:acid, 3.3-dlmethoxr-. methyl ester 1067-86-9
122. Silene. IrimeIhol<)'III8thy1-. 1185-55-3
123. 1,2-Eth8nediamine. N-[3- (trimethoxysiIyl)propyl)- 1760-24-3
124. Silane. 1riethoxymelhyl- 2031-87-8
125. 2-Propeno1c add. 2-meIhyl-, 3- (trtmethoxysl/yt)propyI ester 2530-85-0 I C
128. Silane, (3-dIIoropropytltrimethoxy- 25N!
127. Silane, ethenyttrimethoxy- 2766-02-7
128. Silane. trIe1hoxyoc:tyI 294$-75-1
129. Silane, trirnethc»typh 2996-92-1
130. 1.f1ropanam1ne.3-(dlethoxymethylsilyl)- 31711-76-8
131. SH_1rioI, 8thenyI-. trtacetate 4130-08-8
132. Sll8netJlol, , triacetste 4253-34-3
133. I.PropaMthIoI, 3-(trimethoxysllyl). 442O-J
134. Silicicacid (H4S04). tetrakls!l- methytpropyl)ester 5089-76-9
135. Silane. dimethoxydIphen- 6843-86-&
136- AcetIc ecid, dIan/Iydifde",Ith 8iIIcIcacid (H4S104)bis(1.1-dmethylethyl)ester '13170-23-6
137. I.PrapanamIne, 3-(lrImethoxysllyl)-' . 13822-56-5
138. SlIane1rIoI,ethy1-.trtacetate . 1777-&
139. CarbamIc:acid, [3- (triethoxysilyl)propylJ-.ethyl ester 17945-05-0
140. SIlane, trtmethoxy(2of1M1lhylpfopyl)- 1837
141. SUic:Ic8cId (H4S041. I8trn-2-me1hy1-1'pentyl ester 1876S-32-7
142- Urea. [3-(b1ethoxysiIyJ- 23776-32-4
143. 1.3,5-TrlUne-2.4.6{1H.3H.5H)-Irtone.1.3.5-trls[3-(trimethoxysl1yl)popyfJ-. 26115-7N
144. SUane,dImIIthyIbI5(OCI8docytoxyl. 29043-77
145. 1.2-EthenedI8mIne,N-[(4-ethenylphenyljmethylJ.N'.[3-(1rimethoxysIlyl)propyi)..monohydroc;hlorlde 33401-4&-8
148. 1,2-EthanediamIne.N-(2-nm1noethyf)-N.- [3-(trImethoxysllyl)propylJ. . 35141-30-1
147. 3,16-D1oxa-8.9,10.11-tetr8th1a-4,I5-dlsllaoctadecane. 4,4.15,15-18tr8ethoxy- 40372-72-3
148. 1.2-EthIInecI8mIne.N(phMyImethyI)-N"[3-(trimethoxysityIpropyIJ-, 42&65-81-3
149. 1,2-Propaned101 67-55-8
150. 9-Octad8cenoIc acid CZI-.1-melhyl-l.2. ethanedlyl8sier 105-82-4
151. 2-Propano1,1-methoxy..' . 107-88-2 Ic,d
152. 2.PropanoI, 1-methoxy-.tC8I8l8 1
163- 2-Propano1,1.1'-oxybJs- 11o-ea-s
1$4.. 2.PropanaI. 1. t'-[(I. me1hylethyllden.)bIs(4.1-pheny1ene- oxy)JbIs- 116--37-0
155. 2 1-(2-butoxyetl1oxy)- 124-16--3 Ic,d
158. 2.f'ropeno1. t.phenoxy- 770-35-4
157. 2-Propeno1c 8dd, 2-methy1-. 2- hydroxypropyt ester 2
158. OctadecanoIc acid, monoester with 1,2- ptopanedlol 1323-39-3
1511. 9-OcI8decenoic acid CZI-.monoester with 1,2.propanedIoI 1330-80-8
180. 2-PropanaI. 1.propoxy- 1589-01-3
181. 1.2.4-Butanetrlol 3088-00-8
182. 1-Propano1.2-phenoxy- 418&-M-4
163. 2-P1openo1.1-butoxy- 6131-68-8 Ic:,6
184. 1,2-P1openedio/.dibenzome 19224-26-1
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Notes:
8 Superfund Amendments ond

Reauthorization Act [SARA) section 110.
b. Emef8eJ1CYPlannins and Community

Rlght-tcHCnow Act (BPCRA1sectlon 313.
CoToxic Sub.tance. Control Act (TSCA)

seclloo 8(a) Preliminary Anessment
Information Rule (PAIR).

d. TSCA eection 8(d) Health and Safety
Data ReporllJ18 Rule.

e, TSCA sect.1on 8(a) Comprehensive
Aaae.ilmentlnIormalion Rule.

r. TSCA section 8ta) chemica! specific rule.
s- Clean Air Act Amendments. section 301.

TSCA IDterageaqoTesting Committee

Statutory Member Agencios and Their
Representatives

CotlDcilon Environmental Quality
None

Deparbnentof~erce
RaiDumdo Prat

Environmental Protection Agency
Letitia Tahan, member
Vmcent NabhotJz. alternale

National Cancer Institute

Susan Sieber. member
Thomas P. Cameron. alternate

NaUonallnstitute for Environmental
HealthSciences .

James K. Selkirk. altemate
NationallnsUtute for Occupational
Safety and Health

Robert W. Muon. Chairperson
Rodger L.T.tken. alternate .

National Science Foundation
Wllllem L PengaJJy. member
Jarvia L Mo)'e1'1. altemete

Occupational Safety and Health
Administration

Loretta SChuman. member
Stephen Mallinger. alternate

Liaison Agencies and Their
Representatives
AgeiK:yfor Toxic Substances and
Disease Registry

Deborah Barsotti

Consumer Product Safety CommIBfllon
Lebhima C. Miahra

Department of Agriculture

Richard M. Perry. Jr.

Department of Defense
Randall S. Wentse1 {See Note below1

'Department of the IDterior
Clifford P. Rice
BameU A. Rettner

Department of Transportation
Jame. O'Steen
GeorgeCushmac

Food and Drug Administration
Charlee J. Kokoski

Raju I<ammula
National Ubrary {)fMedicine

Vera Hudson

National Toxicology Program
MiriamDavi. .
VictorA.Funs.Vice,Chairperaon

U.S. Iotemation~l 'Trade Commission
Jemes Raftery
Edward Matsulk .

CommiUeeStalf

Jobo D. Welker.. Ph.D., ExeCtllive Director
Norma S.L WUliama. Executlve.Assistanl
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No. Chemical N81118 CASNo. No18s-
165.2-P\'Qp8no1. 1-(2__thoxy-1 methytethoxr). 20324-32-7
,68. 2-P!opanol, 1i2-methytpropoxy). 23438-19-3
187. PIopanoI, {(1of118thy1-1,2.ethanedlyllbis(oxyj]b!s- 24800-44-0
168. Propanol. oxybi8- 25285-71-8
168- P/opIAaI, (2i2. lIIIIItIfI8thoxyJ- 25498-089-1 Cod
170. 2.f)ropeno1cacid. monoesIer with 1,2. ptIp8IIIIdIoI 25584-83-2 c
17'. Propanol. oxwbls-. dibenzoata 27138-31
172- 00decIa0c; acid, monoesl8r with 1,2. propanediol 27194-74-7
173. 2-PrapeAo1cacid. 2-rne1hyt.,monoesI8r with ',2-propanedlol 27813-02-1
174. 1-4'ropanol,methoxy. 28877-93-2
175. 1,2-Propaned101,mono isop'oprI 8Iher 29387-84-8
178. 2-Propano1.1-(2-butoxy-1ethoxr). 29911-28-2
177. Non8Ioic.ad. '-me:hyt.12«hened1r1 ester 41395-83-9
178. 2-P1opanoicICId. (1of1181hyt.1,2.etl18nedlvQ1JiS[oxy(nlelhyl-2,1-e1hanedJyI)]ester 42973-G8-6
179. 2-4'ropano1. 1 52125-53-8
180. Butanedloic acid. (letrBplCpllnylhnIOlVI8s1erwith 1.2.propaned101 52305-09-8
181. 2..f1opana1,1-(1-methoxyethoxy),_181e 541139-25-7
,82. 2 1-(1.1-d1m8t1¥e 57018-52-7
183. IIOOd8decInoic .ad. m0n08Sl8r willi t.2 88'71-38-0
1114. 1-Propano1. 1-melhyle\llOl(yhac:etate 73238-55-8
185. Propanol. 1 (or 21-2-melho1yme1hy1ethoxy._tete 88917-22-0
188. f'ro!I8noI. I (or 2) ethoxy 8C8I818 9851
187. 2.5.B.".14-P8rUc1capen\a_ 143-24-8
188. EIIwIoI, 2. c:arbanUI 1618-88-2
189. 2 add, ethyt 88Ier 3121-81-7
190. CarbamIc acid. bIshdrOxymethyI)-, 2. methoxyelhyl8S1et 10143-22-3
19'. 2,$,8.1'-T dtoau..abIdb..cu..1:k11 23789-42-8
192- PropInInitrlIe, 3-(2of118111ox)81t1). 35633-50-2
193. 1-P1iop8/8n1ne. 3-(2 54303-31-0
194. 1(2.3-I]1soIndoI&-1.3.5.1 O(2H)-I81rone,4.11-diarn1no-2"[3-(2-methoxyetlloxy)propyI]. 85059-45-2
195. PIopewmide. N-[2-t(2-<:hIoro-4,UmJtrgphenyt)azo]-5-{ethytamilo).4.(2). 67848-82-2
198. N.[2-t(2,8-d!niIropIIenyI)az]-5-(ethyIaAIino)-4-(2-me1hoxyethoxy)p/l8nyl].. 68957-87-5 .
197. 1-PnIpene, S-i8oUIIor;yanato- . . 57..()8-7
198. 8enz8ne. 103-72-0
199. 2.f'ropeno1c acid. 2-cyano-, methyt ester 137-05-3
200. 2.PropenoIc add, 2-cyano-, isobutyl ester 1069-55-2
201. 2.f'ropenoic add. 2-cyan0.3.WphenyI-, 2-ethythexylester 6197-30-4
202- U'rapenoIc add, 2. butyl8SIBr 6606-65-1
203. 2 8C!d.2-cyano.. ethyIlI818r 7085-85-0
204. 24'ropenok: acid. 2-cvano-. 2-prape1¥ ester 7324-02-8
205. 2-4'ropeno1cacid, 2-cyano-. ,. me\¥8thyt ester . 10588-17-'
208. 2..f11openo1cIICid.2-cyano., eI ethyl ester 219829-4
207. 2-Propeno1cacid. 2-cy, 2.2.2- trilluomelh es1er 23023-81-8
206. 28CId.2,2.es\8r 27818-23-6
209. EIhIInaINnium,2.[ t2-<:yan0.3-(4idicllhrtamino)phenylJ-1oOJ1Oo2-propenyI)oxy]-N.N.1Y-trImeIhyl-.chloride 84992-16-1
210. '.1-E1haned101,2,2,2-1JichIoto. . . 302-17-0
211. GfraI8I !'ImBriedhydnI!8 4405-,3-4
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Support Staff

Alan Carpi en, office of the General
Counsel, EPA

Notes: Appointed on February 7, 1991.
The Committee acknowledges and is

grateful for the assistance and support
given by the staff of Syracuse Research
Corp. (technical support contractor) and
personnel of the EPA Office of Toxic
Substances.

Chapter I-Introduction
1.1Background. The U.S. Congress

created .theInteragency Testing
Committee (ITC) in 1976to screen, select
and recommend chemicals and chemical
groups for priority health effects.
chemical fate, and ecological effects
testing consideration. Congress provided
the ITC with statutory aulhority for
screening, selecting and recommending
chemicals and a list of factQrs that must
be considered during chemical
screening. Congress directed the
Committee (which consists of 8 statutory
and 10 liaison Members from U.S.
Government organizations) to consider
these statutory factors, including
quantities manufactured or released.
n~bers.of individuals exposed,
duration of exposure, extunt of human
exposure. structural relationships to
known toxic substances. toxicity data,
reliability of test data to predict hazard
and availability of testing facilities
when screening chemicalu or chemical
groups for consideration, Congress also
directed the Committee to give priority
attention to those chemicals or chemical
groups known' to cause or suspected of
causing cancer, gene mutations or birth
defects. The Committee selects and

. recommends chemicals or chemical
groups that.may: (1)Present an
unreasonable risk of injury to health or
the environment. (2) reasonably be
anticipated to enter the environment in
substantial quantities or (3) involve
significant or substantialliuman
exposure.

Congress also created Ihe ITC to
facilitate coordination of chemical
testingsponsoredor requiredby U.S.
Government organizations and to
enhance information exchange to
promotecost.effectiveuse of U.S.
Government chemical testing resources
by recommending testing of chemicals
or chemical groups that are likely to
satisfy multiple data needs of Member
Agencies and others. The Committee's
statutory responsibilities are described
in section 4(e) of the Toxic Substances
Control Act (TSCA;Pub. L.94-469,90
Stat. 2003at seq.. 15 U.S.C.2601et seq.).

The Committee prepares a list (the
Priority Testing List) of chemicals or
chemical groups recommended for

testing (by the chemical's
manufacturers). transmits the Priority
Testing List to the Administrator of the
U.S. Environmental Protection Agency
(EPA)and determines the order in which
the EPA Administrator shall implement
the testing recommendations under
TSCA section 4(a) by designating those
chemicals, from among its
recommendations, to which the
Administrator should respond within 12
months. Congress directed the
Committee to revise the Priority Testing
List at least every 6 months and required
the EPA Administrator to publish the
Committee's Reports in the Federal
Register. .

1.2 Committee's previous reports.
Twenty-seven previous Reports to the
EPA Administrator have been issued by

. the Committee and published in the

. Federal Register. In these 27Reports, the
Committee has recommended testing for
114chemicals and 27chemicaI8roup~.
Chemical groups consist of one or more
chemicals, Isomers, congeners. mixtures,
and so on that have a common
substructure, use. testing information
deficiency, exposure scenario, etc., and
for which there Is one common testing
recommendation, e.g., aldehydes
recommended for ecological effects
testing in the 27th Report. Chemicals can
be members of chemical groups, but
each is counted as a single chemical if
their testing recommendations are
different, e.g.. the 5 chloroalkyl
phosphates recommended in the 23rd
Report. .

1.3 Committee's activities during this
reportingperiod.BetweenSeptember28..
1990 and May 15, 1991 the Committee
processed chemicals that were likely to
satisfy multiple data needs of Member
Agencies and others, evaluated
chemicals by using the Committee's.
computerized, substructure-based,
chemical selection processes and
examined lists of ongoing activities
related to reducing testing information
deficienCies for commercial chemicals.

1.3.aChemicalandchemical group
selections. The Committee designated 6
chemicals and recommended 3
chemicals and 11 chemical groups for
testing (Table 1). Six IRIS chemicals
were designated, because there were
sufficient concerns and uncertainties
(related to substantial production
volumes and potential exposures and
releases) to request that the EPA
Administrator Implement the testing
recommendations within 12 months of
the date of the 28th Report. Three mIS
chemicals were recommended, be(:a~se
the Committee wants to review the
TSCA section 8(a) and 8(d) Information
and any use exposure and release
information as well as any physical
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chemical property Information that is
voluntarily submitted. before deciding
whether to designate these chemicals for
testing. Data submitted or developed in
response to designations and
recommendations of IRIS chemicals are
likely to satisfy some of multiple data
needs of numerous U.S. Government
organizations represented on the
Committee. Three groups (alkynes.
nitroalcohols and phosphoniums) were
recommended for minimum physical and
chemical property testing and .

biodegradation rate screening tests
because of concerns and uncertainties
related to production and use. potential
exposures and releases from production,
processing and use, and the potential for
persistence in the environment. Data
submitted or developed in response to
recommendations of chemical groups for
minimum physical che~cal property
testing or biodegradation rate screening
tests are likely to satisfy some of
multiple data needs of the EPA. the
Department of Transportation (DOT),
the Department of Interior (DOl) and
State and local governments involved
with assessing the impact of chemical
releases to the environment. Three
groups (hydrazlnes, oxiranes and
alkoxysilanes) were recommended for
ecological effects tests because of
concerns and uncertainties related to
production and use. potential exposures
and releases from production, .

processing and use. and for potential to
couse adverse ecological effects.
Aldehyde hydrates were recommended
for ecological effects testing to complete
the Committee's recommendation
process for aldehydes and their
hydrates. Data submitted or developed
in response to recommendations of
minimum ecological effects testing are
likely to satl\lfy some of multiple data
needs of the EPA. DOT, DOl and State
and local governments involved with
assessing the impact of chemical
releases to the environment. Propylene
glycol ethers and esters and methyl
ethylene glycol ethers were
recommended because Congress
directed the Committee to give priority
attention to chemical groups suspected
of causing birth defects. Data submitted
or developed in response to these
recommendations are likely to satisfy
some of multiple data needs of the
Consumer Product Safety Commission
(CPSC). the National Institute for
Occupational Safety and Health
(NIOSH). the Occupational Safety and
Health Administration (OSHA) and
others.lsothiocyanates were
recommended for persistence testing to
complete the Committee's

. recommendation process for
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isocyanates and isothiocyanates.
Cyanoacrylates were recommended (or
physical and chemical property testfug
becauae they are chemicals with
commercially important bonding
applications and there are insufficient
publicly-availabledata to reasonably
determine or predict physical and
chemical properties. Data submitted or
developed in response to these
recommendations are likely to satisfy
someof multipledata needsof EPA.
DOT, the National Cancer Institute. the
National Toxicology Program and
others. These recommendations are
consistent with the Committee's
comprehell$ive approach of using their
compul2rized procepes to: (1) identify
chemicals m substructure-based groups
in need of screeningtests. (2) review
recently requested production and
exposure data and non-public health
and safety studies, (3)meet with
interested groups to identify
commercially-important chemicals that
need to betested(4)withdraw
chemicals or tests to avoid unnecessary
or duplicative testing, (5)characterize.
testing information deficiencies
identified by Member Agencies. ete. and
(6) integrate available information into a
consolidated testing progralDlikely to
serve multiple users.

There are numerous advllDtages
associated with nominating chemicals to
the Committee. These were described In
detail in chapter 1.3.a of the 27th Report
(56FR9534,March 6.1991).F'urther
information about nominating chemicals
or chemical groups to the Committee
can be obtained by calling the
Committee's Executive Director at area
code:»2/382-3820or theCommittee's
Executive Assistant at area code 202/
382-3625.

1,3.b Comprehensive information
processing. During this reporting period.
several For Your Information (FYI),
TSCA section 8(d) and 8(e) documents
were reviewed, These documents are
stored on microfiche in the TSCA Public
Docket Omce, Office of TOJdc
Substances. Environmental Protection
Agency. Room G-004 NE Mall, 401M
Street. S.W., Washington, D.C.20460,
These micr06ched documents are also
available from the National Technical
Information Service. 5285Port Royal
Road. Springfield, Virginia 22161(1-800-
336-4700).and from Chemical
Information Systems.1nc.. 1215York
Road. Baltimore, Maryland 21212(1-
600-0S-USER). The Committee
referenced several of these documents
in Chapter 2 of this report and readers
are referred to the above.addresses to
obtain further information. Interested
parties can alao obtain, frOIDthe EPA

address. copies of publicly-available
reports, letters and published references
supporting recommendations of
chemicals in this .report.

The Committee continues to
comprehensively search available
domestic and intemationallists of
ongoing activities related to reducing
testing Infonnation deficiencies on
chemicals under review, Efforts to
cOnduct these searches identified
chemicals listed in other statutes, e.g..
chemicalslisted in TitleIIIof the1990
amendmentsof theCleanAirAct.The
Committee has recommended over 60
chemicals and chemical groups listed in
this statute. Tbese recommendations
have resulted in the submission of: 1)
substantive TSCA section 8(a)
production, exposure md release
information. 2) hundreds of non-public
TSCA section 8(d) studies and 3)
numerous TSCA section 4(a) and (d)
studies that were conducted as a result
of the EPA's implementation of the
Committee',testingrecommen4ations.
The Committee continues to review
information on chemicals listed in this
and other relevant statutes. Efforts to
conduct searches also identified
chemicals for which TSCA information-
gathering activities are ongoing (see
Table 1 footnotes). The Committee
makesthe resultsof thesesearches
publicly available by referencing TSCA
submissions in Reports to the EPA
Administrator or making tables and
references of these submissions
available in the public dockets
supporting a Report to the EPA
Administrator.

During this reporting period, the
Committee considered available
InCormationon over 40 chemicals and
over 30 chemical groups, The Committee
designated 6 chemicals and
recommended 3 chemicals and 11
chemical groups to the section 4(e)
Priority Testing Lisl Review of the
remaining chemicals and chemical
groups is ongoing.

1.3.c Information dissemination. To
emphasizethe Committee's eHorts to .
promote public understandingof the
lTC's functions and purposes, the
Committeeis listingsomeof the
Committee-related activities that
occurred during this reporting period,
On April 14, 1991,the Executive Director
presented a keynote speech at the
American Society for Testing and
Material's First Symposium on
Environmental Toxicology and Risk
Assessment. On May 3..1991.the
Executive Director submitted comments
to EPA'sproposedmulti-substancerules
for neurotoxicityand developmental/
reproductive toxicity. Comments
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supported the development of these
rules, listed chemicals and chemical
groups (contained in these rules) that
were previously recommended and
designated by the ITC, identified
additional information that EPA could
consider during promulgation of fmal
rules and offered to share requested or
voluntarily submitted information.
received in response to chemicals of
common concern.

Tofacilitatecoordinationof chemical
testing and to promote conservation of
chemical testing resources. Committee
Members (from Agencies likely to use
data resulting from ITC's chemical group
recommendations) and the Executive
Directormet with theSyntheticOrganic
Chemical Manufactures Association aDd
the Chemical.Manufactures Association
to discusscompleted.ongoingand
plannedtestingofchemicalgroups
recommended in the 26th Report.

To promote a comprehensive
evaluation of recent exposure
information. the Committee is soliciting
voluntary use exposure and release
information that is unlikely to be
submitted in response to the TSCA
Section 8(a) rule that i9promulgated Cor
any chemical or chemical group
recommended for testing. In this 28th .
Report.the.Committeeis soliciting
voluntary use exposure and release
Information for imidazolium quaten'1ary
ammonium compounds aDd ethoxylated
quaternary ammonium compounds
(22nd Report), chIoroalkyl phosphates
(23rdReport),brominatedDame
retardants (25th Report), isocyanates.
brominated flame retardants and alkyl
phosphates (26th Report), aldehydes,
sulfones and substantially produced
chemicalsin need of subchronictests.
(27th Report) 88 weU as the 3 chemicals
and 11chemicalgroupsrecommended
for testingandlisted inTable 1of this
Report. . .

To promote a comprehensive
evaluation of recent physical and
chemical property information. the
Committee is soliciting voluntary .
submissionof this information forany
chemicals in chemical groups

. recommended for testi.08 since the
Committee's24thReport.Tbe
Committee is soliciting voluntary
submissions. because under 40CFR
716.50,TSCA Section 8(d) studies of
physical and chemical properties must
be submitted only if they are performed
for the purpose of determining the
environmental or biological fate of a
substance, and only If they investigated.
water solubility, adsorption/desorPtion
on particulate surfaces, vapor pressure.
octanol/water partition coefficient.
density, dissociation constant. ete. The
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Committee recognizes thut before
chemicals are manufactured, many
physical and chemical properties are
measured (iricluding those mentioned
above, but also including flash point,
melting point, boiling point, etc.), but not,
for the purpose of determining the
environmental or biological fate of a
substance. Member Aaencies often need
these physical and chemical properties
that would not be developed as part of
an environmental or biological fate
assessment.

The Committee hopes that 8:voluntary
approach for use exposure data and
physical chemical property information
will prove mote efficient than pursuing
notice-and-comment rulemaking under a
TSCA section 8(a) Comprehensive
Assessment Information Rule.

In response to requests (made during
the Executive Director's June 20, 1990
Congressional testimony) to clarify the
number of chemicals and chemical
groups recommenijed for testing by the
lTC, the Committee is publishing two
tables in this 28th Report listing 123

chemicals and 38 chemical groups that
have been recommended for testing
since 1977.

, 1.3.dReferrals. Rationales for not
recommending health effects testing of
chloral are provided in the lTC's 27th
Report. Chloral and chloral hydrate
were sequentially reviewed. An
identical rationale supports not
recommending chloral hydrate for
health effects testing, I.e., Committee
review of1'SCA section Oed)studies to
avoid duplicative and unnecessary
testing arid review ofTSCA section 8(a)
submitted information as well as.any
use exposure and'release and physical
chemical property information that is
voluntarily submitted, before deciding
whether to designate the chemical for
testing. In the interim, the Committee is
referring chloral hydrate to the EPA, the
FDA and the NTP for health effects
testing consideration.

1.3.eDeferrals. To promote public
understanding of the total number of
chemicals that the Committee processes,
the Committee Is listing over 800

chemicals in 6 chemical groups that are
being deferred from further
consideration at this time because the

.chemicals were not reported to the EPA
or the U.S. International Trade '

Commission as being recently produced.
'In addition the Committee is also
deferring methyl Isothiocyanate (CAS.
No. 556-61-6), because of uncertainties
related to testing under TSCA and
phosgene (CAS No. 75-44-5), because of
concerns related to the Inability to .
properly design inhalation toxicity
studies. Deferred and other chemicals
are recycled through the Committee's
computerized processes to identify
chemicals whose production volumes
have substantially changed. On the
following list of deferrals, chemicals
nos. 1 through 243 are alkynes,
chemicals nos. 244-269 are phosphonium
.compounds, chemicals nos. 270-410are
omanes, chemicals nos. 411through 678
are alkoxysilanes, chemicals nos. 679
through 716are Isothiocyanates, and
chemicals nos. 717 through 830are
hydrazines. .

No. Chemtcal Name CASNo.

1.
2.
3.
4.
5.
6.
7.
s.
9.

10.
11.
12.
13.
14.
15.
1&.
17.
18.
19.
20.
21.
22-
23.
24.
25.
26-
27.
28.
29.
30.
31.
32-
33.
34.
35.
3&.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

. . . .. 57~.
19-NOfPregna-13,5(10)-1rien-2O-ymI-3.17-diol.(17.alpha.)- 74-88-2
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No. ChemIcal Name CASNo.

:: ~5:S5i:~~:::::=::::::::::=::::::::~::::::::::::::::::::::::=:::::=::::::::::::::::::::~~:::::::::::::::~~~~~~~~~~~~~~~~~:~~~~:~~~~:~~~~~~~~~~~~ ~~:E
51 2-PropanoI 11'-(2-bu1yny1enedloxylb183-ch1ofo. . 1720-38-3

87 Carbamic acid, (3-c:11loroph8l1yl)-.4-hydroxy.2-butynylester 3452-09-3

85 II 1~cenedlol 810-dihydro-8.1o-bis(phenytethynyl) . 14916-60-4

~. ~~~~~~~~~~~~~~~1~~~~~~~~j5
90 2H-f>yran,2-v' -dodecynytoxy)1etrahydro- 18295-64-2

:~ ~.1~~~y)::::-~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::a~
93 Naphthacene5 12~s(phenylethynyl) 19754-59-7

:~E~~~1~~~~~~~ia~~~i!=
102. 2H-Pyran-2-onetetrahyclro.e.(2-penlynyl)- . 26186-02-7

jg SJ.,~~~~~~~~~~~~~~~~~~~~I~5
107. 8-Octen-1.yn.3-01.3.7-cllmetltyt..acetate . 30389-19-5
108. Cydohexanamine.1-ethynyl- :::::::::::::::::::::::::::::::::::::::::::::::::::.31181)-77-5
109. 6-Octen-1.yne.3-(I-ethoxyeIhoxy)-3.7-d1methy1 .. 31559-43-0
110. 5.12-Naphthacenedlol,6.12-dihydro-5.12~s(phenytethynyll- : .- 32527-15-4

~~~ ~~~~~~~~~~~~.::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=t:~~113. 1-Butyne44-dlmelhoxy -. . 339~73'-4

Jj~~~~~~~~=f~~§
119. CycIohexanoI,1-ethyny1.2-(1~thyIpropyl) .: . . 39487-o~

:~: =.~i~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::=~:~:::::::::::.:::~::::::::::~::. =~
122. 2.Butyn-1o()1,4-[(tetra~.thIenyI)oxy]-. .s:S-dIoxid : ~ : 41105-3S-5
123. Anthracene.1-c:111oro-8.1o.bls(phenylethynyl ::~: ; ~; 41862-85-5
124. 7-Hexadecyne. 1.1-d1melhox,- 41862-94-6

ii~~~~~~~~~~~~~E
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No.

130.
131.
132-
133.
134.
135.
136.
137.
138.
139.
140.
141.
'142.
143.
144.
145.
146.
147.
148.
149.
150:
151.
152.
153.
154.
155.
156.
157.
156.
159.
160.
161:
162-
163.
164.
165.
166.
167.
166.,
169.
170.
171.
172-
173.
174.
175.
176.
177.
176.
179.
180.
181.
182-
183.
184.
185.
166.
187.
188.
189.
190.
191.
192.
193.
184.
195.
196-
197.
198.
199.
200.
201.
202-
203.
204.
205.
206.
207.
208.
209.
210.
211.

Chemical Name

2H-Pyran.tetrahydrO-2.(1C).undecyny1oxy) : : , :..: :: " 5195Hs-8"

U-Hexedecen-7.yn.1-o1.8,cetate.(E} . - '.' 53042-78-7
11-Hexadec:en.7.yn-1-o1.acetate. (2) ' ' '-'..:.i : 53042-80-1 I
,.5-:Dec:adIyne 0 ;;.__ '53963-03-4.

=~~:::::::~::::::::::-.::::::::: :::::::::::~.::.-:-__~_. . -~':.-; "7~; ~:: =
6.1~1en_1_yn-3-01.3.7.11.trImeIhyI ~_ 54325-12-1'

s.Dec:yne. 1-ch1oro : ' ; 54377-34-3
2H-Pyran. tetrahydro-2-(11-tetradacen-9.ynyloxyh (E} . ~". !'>4684-77~
e.Henek:osyn.11-one 54844-e9..8
6-Heneico8yn-11-o1 54844-70-1
c;artIamicackI, butyI-.3.Jodo-2.propynylester ; 55408-63-6
CycIopontanone. 2-(2-pentyny1) 0 .57026-82..7
5.9-Hexadecadlyne. 16-chforo 58444-07~
5-Nonen-3-yne. 9-bromo-. (E} 567~
~n-3-yne. 12-(1..lhoxyethoxy)-. .!EI : 56763-67-0
7..[)odecen.9-yn.1-o1.(E} 56763-e8-1
9-Tetradecyn-1-o1 : ~ 60037-e9-6
1-Pentyne. S-(1...hoxyethoxy) 61565-19-3
2.Hexyn.1-o1.6-(1"thoX)'G!hoXY)- , : 61565-20-:6,
,,"1)tdec:eI!.7'yne.1-(1..thoxyethoxy)-, (E) ' ' : ~ .81~5-23-e
""T~7.yn.1-o1, (E} 81~4-0
7.11-Hexadecadiyn-1-o1.licetate_.: : ; ~ 621~12-2
6-Oeten-4-yn.3-oI.3.6-dlm.athyI : ' : ; ; ; 62851-70-1
1.Butyne..4-chloro-3-meltr1l :: 83150-17....
2fl-Pyran. '2-(8-<lodecynyfoXYltetrahydio. ; : : 84604-88-8
6-Oc:ten-1-yn.3-o1.3.7-d1mathyl-,propanoete 8541&-30-0
2H-Pyran, tetrahydro-2-(13-0ctadecen-3-ynytoxy)-,(Z)- ; 8761&-'17-7
2-PropenoIc acid, 2-methy1-,2-butyne-1.4-dIyIester ' 0 ; 87905-43-5
8-Dodecyne-5.8-<lIoI. 2.5.o.11-tetramethyt- ; : : ~-33-8
S-o.:yr..1-o1 : 88274-97-5
2-Pentyne.1-(1-ethoxyethoxy) ~ : , : 68480-09-1
Cydopentanecalboxytic:acid,2-oxo-1.(2'pentynyl)-,methylester ~ , ~.~ 68460-23-9

2-Nonynoicacid,3-hexenylester,(Z) : : :.:.: : :..: 68460-29-6
2H-Pyran.tetrahydro-2-(12-tetradecen-9-ynyloxyh(E} ; ~ ~ 88516-29-0

11.Tetradec:en-9-yn.1-o1, (E} ~ 68518-32-5

~~:::'~ti1Yibutyi ~;;::::::~=::-.:::==:::::::-.: :::::= ::::: :::_.::::::.::::::::::::::::::::::=:::::::::::::::::=
2.()ctynoic.ecid. '3-hexenyl ester, (Z) ~ ~ : ~ ~ 88898-~
.1.3-Dtoxepin.5.6-dldehydro-2-hexyI-4.7-dihydro ~ ; : ~ 68797~9-3

~= ~~~=~""2.;~ =.:::::::-.:::::::=-.:::::=:~-::::~:::.-:::=::::~.:::=.::-.::::::::::::::::::~.::::::::::::::::::~~::::::.=::: '

S-Hex8decen-9-yne, 16-chloro-. (E} : ~...; ~ 70682-66-5
2H-Pyran. tetrahydro-2.(11-tetradecynylo>.y)- ' ; 71084-06-s
2H-Popan. 2.(11-«x1ecynyfoxyltetrahydro- ' ; : 71084-07~
9-Dodacyn-1-o1 ~ ' ~ ' : ;... 71084-08-7
7.Pentadecyne, 1-<:hloro-13.methyt ~ ~ ;; ~ : ~. 71317~1~

~~:=: ~~::=--===.:::::..-:=.:=..-::==:~.: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~~:~~::::
S-Hexadecyne.16.18-dimothoxy : : : ;...; 71317~1
3-~1-o1. 1Ck:h10r0 : : ~ : 11317-fJ5-2
3.5-Pentadeca.dlyne,15-chloro : ,; 71317--68-5.
6-Pented8cyne,1-ch1oro- : ; 71317-e9-6
7.Pentedecyne,15-!:h1oro : ~ : 71317-70-9
I.UncIecyne,11-bromo- : :.: ; 7131,7-72-1
3-Nonyne.8,1kfunethoxy- ,~ : 71317-7&-5
2H-Pyran;telrahydro-2-(12-tetradecen-9-ynytoxy)- ~ : , :... 71317-17...e

Efit~$~~~~~~~~:::~:~:~.::~~~~~:~;~~~~~~~~~~~~~~~=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~i[iE
3-Octedecen.13-yn.1-o1;_tete. (E). ~ ; : ; 71393-99-2
12.Tetradecen-9-yn.1-o1. acetate. (f) 71394-01-9
1.()ctyne, 1-bromo-&-<:hloro 71487-12-2
1-Undec:yne. 1.bromo-11-ch!oro 71487-13-3
7.Hexadecyne. 16.1IHf1ethoxy. 71487-14-4
7-HeX8decyne. 16.18-d1mothoxy. 71487-15-5
2H-Pyran. tetrahydro-2.(3-tetradecen-13.ynyloxy)-, (E)- : ; ~. 71568-56-0
S-Pentaclecyne, 15-chloro- ~ : 71566-60-4.

~~~~~~~~..::::::::=.::.~::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::~~~-:
8-Hexadecyne,1.1-dlmethoxy-14-methyl- : '...; ; ~..:.:...; 71~
8-Hex8decyne. 1,I-dlethoqt.14-methyl- : , , ; ; '71566-67-1'

~i:'~=~~nyI~)-..::::::::::::::::::::::::::::::::::::~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~~::~,
3;13-Octadec:adiyn1-o1.acetate ; : : ;..: : ; :. 71673-26-2

="'ec:d~~2~~~yt!oxy]~trahydro-.=:~~:::::::~:::.:::::::~~:::::~::::::::::::::::::::::::::::::~~::::::::;::::::::;::::::::::::::::::::::::::::::::::::::::::: ~~:~:::' .
3,5-H8X8diJcadIyne.16.:t6-dlotnoxy- , : ; ;.; : 71673-31-9,

~=~~~-;;;j~-;ylte~~-:::::::::::::::::::=::::::::::::::::::-~:::::::::::::::::::-~::::=::::~~::::::::~:::::..:::::::~:~~::::::::::::::::::::::::=Z::::~:: .~~~~~~ "
13-Oc:tec1ec:en-3-yn-1-o~_tete. ~. ;., ; : : 71832';74-1

CASNo.
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No. Cheml~ Name CASNo.

2'2.
213.
214.
2'5.
218.
217.
218.
2'9.
220-
221.
222-
223-
224.
22S.
22&.
227.
228.
229.
230.
23'.
232-
233.
234.
235-
238.
237.
238.
239.
240-
241.
242.
243.
244.
245.
248.
247.
248.
249.
250.
25'.
252.
253.
254.
255.
258.
257.
258.
259.
260.
26'.
262-
263.
264.
265."
268.
267.
268.
269.
27D.
271.
272.
273.
274.
275.
278.
277.
278.
279.
280.
261.
262-
283.
264.
265.
268.
267.
268.
269.
290.
291.
292-
293.

1-Hexen-S-yne.2-bromo : : 7212'-84-7
1.Qodec:yn-3-o1.3-fne1hy1-.aC8lale : : 72152-85-3
Propanoicacid,2-me1hyl-.1'81hyny1cyc1ohexylester : : . 72230-92-3
2-Nonyno1cacid,2~ ester : :..: : , 72939-83-0
PropIonitnle.3-[(1.1-dime\hyt-2-propynyt)cjxy). : ; '54~9
2-8utyned101cacid, monopolasslum 8811 , , ~ 928-{)4-1

~:~~.;;;thYt-;;.-:-.::=::::::::=::::::::~==:::::::::::::::::::::::::::::::::::::::::::=::::::::=:::=::::::=:::~.:::::::~=:::::::::::::::~. ~~
2-Propyn-1-d,3-(1rimeIhyIsiIyI) : : 5272~
Silane, trlmeIlly\(2-propynytoo:y) :.. . ~ 5582-82-7
SIlane.lllelhoxyelhynyl : . ~ : :; : 5700-28-7
~'laUQ'. 1.1'-(1,3-butadiyne-1.~.. : : : 7179-09-1'
2-Propeno1cacid,2-propynytealer .._~ : : 10477-47-1

::: ~_eth~~eth~:::::~~::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::::::::~~::::::::::::::::::::::~..::::::~::::::::::::::::::::::::::::::::::::::::~.~~~..
CycIopentanoI,1-elhynyl. : :...: .17358-19-3
Silane.1,2-ethynecfiylbls[chIorodimelhyl , : .18156-e1-7
Hexyne 26858-30-4
1~14U1foric acid.IIOdium8811 : : : 28672-98-2
B--. ~ : : : 30700-9~
1..f'ropanesutfonJcacid, 2-hydr0xy-3-[(4-hydroxy.2~oxyJ..monosodlum 8111 : : : 35193-14-7
Melhanesulfonlc add. trifluoro.,2-propyny1ester 41029-46-3
Silane, C7-doc1ecen-9-ynylrimelhyl-. (6)- 58763-69-2
9.1O-Anthr8cenediol.9.' ().dih~ro-9.1o.b1s(pheny1ethynylhcfi.lilhlumsaIt 87845-99-2
1-Propanesu1fon1cacid, 2.ftydroxy-3-[(3-hfdroxy.,-propynyt)oxy)..monosodIum8811 : :_.. 87874-81-7
1-Propanesu\IonIc acid, 3.3-[2-bu1yne-',4-diyIbIs(oxy))bis[2.nyd1'oxy.).dJsocIIum8811 : 87874-82-8
MagnesIum.bromo[8-[(tetrahydro-2H1Jyran-2..y1)oxy).'-octynyI) ; ~'6-38-9
1.4-8enzenedJme\hanol, .alpha.,.aIpha...alPha.',.aIpha.'-tetia-melhyl-, compd. with (' .1.4.4-letrame\hyt-2-bulyne-1.4-dIy 70833-41-9
Benzeneacetlcacid,2~ ester_~ ~ 72928-39-3
2-Oc1yno1cacid.2-propeny1osler ; : : 73157-43-4
Silane.\rIsC(1.1-d1melhyl-2i1f'OPynyI)oxy)niIIlhyI. : 83817-71-4

:~=~~~.:..~d~.:::::~:::::::::::::::::::::::..:..=-..::=:::::::::::::::=::::::::::::::::::::::::::::::;::::::::::-~=::~::::::::::::::::=::::::::::::::::~~~
Phosphonium,C3-me\hy\-5-(2.8.8-Irimelhyl-1-cyc1ohexen-1.ylj-2.4-pentadienyl)lriphenyI-.sulfale(1:1) , 751-83-7
PhosphonIum,elhyl\riptlenyl-.chlOI1de : : ~.: 896-33-3
PhosphonIum,['.4-iJhenylenobisCmelhylen8»)b!s[IripheriyI-.dichloride ~...:_.~ " ;.'"__. 1519,-47-7
PhosphonIum,\ripIIenyt~.2.poperiyth c:hIoride.-:._~ ;; ; :...:--: 1530-35-4
PhosphoIdum,tributyl-211'OPG.,chloride ~ ; : 1530-48-9

== ==~~:~::::::::::~~:=~::~::::::::=::~:::::::::~::::::::::::::::=:=:::::::=:~2:=::::::~~:::::::::::::=
PhosphonIum,le\rakIa(IIydrox\hyt)-.aCelate(8811)-.: ; : : : 7580-37-2
Phosphonium,1,2-e\hanediytb1s[tris(2-cyanoe\hyt)-.dibIomide :--' 1031G-3B-4
Phosphonium,IribuIy\hexadec.bromide : 14937-45-2
PhosphoIdum,~ " : ,. 15853-35-7
Phosphocllum, 181rabu1y1--' ~ : 15853-37-9
PhosphonIum, (2-eIhoxy-2-oxoelhyl)\Ifphe!IyI-.chloride ; ~ 17577-28-5
Phosphontum, tetrabulyl-, 8colale, monoaCeIaIe ,..:. 17786-43-5
Phosphonium. tetrakls(hydroxymelhyl).,phosphate (3:1) (sall) : ~ 22031-17 ~
Phosphonium. e\hytlriphenyl- :...~ ~ .39895-79-9
Phosphonium, [3-me\hyt-6-(2.8.8-1rimelhyl-1-cyc1ohexen-1.y1)-2.4'pentadienyl)lriphe. : : 47739-07-1
PhosphonIum. 1BIraIds(hydrox\hyt)-, elhanedfoate (2<1)(salt) : 52221-67-7
Phosphonium, e\hytlrioctyl-,bromIde ; 56022-37-8
I'hosphorUn, 181rabu1y1-.8811with 1.3-din\eIhyl'S-sulfo-1,3-benzonedic:arboxylele(1:1) 59514-43-1
Phosphocdum,nonyIlriphe.. bromkIe , : , 60902~
PhosphonIum, (2-methylphenyl)me\hyt)IriphenyI-.chIOride ; ~ : "' : 83368-38-5
PhosphonIum,triphenyI(phenylme\hyt)-.cr,04)-1etrachloi'ocadmale(2.)(2:1) ;...: ; 68214-25-5
Phosphonium,(4-ni\ropI)eny1)1riphenyI-,chIoIIde : : 72796-90-8
OxIranecaIboxyticacid,3-me\hyl-31lhenyl;.e\hytester : , 77-83-8

=~~.~~~~::=-===-..::::::.=~=::=:::::::=:=::::=.:.:-;.=.:::.~: ' ..::::~::.::::~ ~= ~ ~:!;=:::~ :..:~=..::~ ~-:..-==~:::::::::-:-=:.::::::::.:=:=-~.~=--==:~-:-==.:~
Oxiranecarboxyticacid,3~. e\hyt~ter : ; 121-39-1

.OIsIIoxane.1.1.3.3-lBtramelhyl.1.3-bls[3-(QxIranyIme\hQxy)propyt)..: : :.: '26-80-7

=.~~~.~.:"~h~~.~.~:::~:=::::::::::=::=::::::::::~-=:::::::::::::::::::::::::::::::::=:.::::::::::::::j=::::=:::.~=::::~::::::~:::::~Z:::::::::::~:~~
Oxifane. 2,2-d1me\hy1- : "' ~ 558-30-5
0xIrane, \elnlftuoro. "- 694-17-7
0xIrane,e\henyIo ~ ; ; 930-22-3
0xIrane, (melhoxyme\hyt)- : : " 930-37~
5-Oxa1ric:yclo8.2.0.04.8 cIodec-. 4.12,12-1rime\hyl-9-methytene..,1R-(1R. ,4R. .6R..1 OS.) ',39-30-8
7.()xabicyc1o4.'.0 heptane. 1-me\hy\-4-('-melhylelhenyt) : 1195-92-2
5-Oxa1ricyclo8.2.0.04.8 dodocane, 4.9.12.12-letramelhyl-: 1209-81-8
2,2-B~ : : 1484-53-5

~~~~::--: =~-:..:::::=:::::::.::::=.~.:::::.:::--==...:~.,..~.::~=:~=:::=::.=-~.
0xIrane.2,2.(t,2-e\hanedlyltJis(oxymethyIene))bis- 2224-15-9
8-OxabIcycIo3.1.0 hexane. 2,2-oxyb1s " 2388-90-5
Oxirane, oc:tyt ~ "..: : , 2~
Oxirane,2,2.[,.41Ihenyl-"~(oxyme\hytene»)bI& " ~" .2425-01-8
Oxirane.d8cyt. : : : ; 2655-19-8
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No. ChemIcal Name CASNo.

294. 3-Oxatricydo 3.2.1.02.4 octane. klhenyt ~7~
295. Silane.dlethoxymethyl[3-(oxiranylmu!hoxy)propy!J. M 2897-60-1
298. OxIranumuthanaminium,N.N.N-trimulhyt;-.c:hloridu 3033-77-0
297. 0xIrane. 2,2-(C1.muthytuthyJiduneIbis(2.e.dibr0m0-4;1-phenytunel-oxymulhytunellbls- ; 3072-84-2
298. 0xIrane, C2.2.2.lrichIorouthyl) ; 3083-25-8
299. 0xIranu, tbfomomulhyl)- 3132-64-7
300. Bunzenemelhanol, 5-[1-methyl-1.[4-(oxiranytme1hoxy)phenylJelhyt].2-(oxiranylmeliloxy) 3188-83-8
301. 0xIrane, doduc;yI 3234-28-4
302. 0xIrane,2,3-d1methyl ; ; ~ ; ~23-7
303. Oxirane,'[(octytoxy)mulhyt]. : 3385-e6-8
304. OxIranedodecanok:acid,3-octy1-.c:is , 3420-38-8

=: ~~~~u;;y;:::::::.~:::::::::::::::::::::::::::::::::::::::=::::-.:::-..:::-_~=~:::::=:::::=:~~:::==:==--=-~
307. 0xir8ne,Cethoxymelhyl) 4018-11-8
308. 0xIrane,C1-meIhyleIiloxy)melhyt ~ 4018-14-2
309. 1-Oxaspiro2.5 oct.5-ene. 2.2.6-trimelhyl- 4584-23-0

~:~: =:: ~~rne.:::t,;;;i;;;.;ihYi.:..::::::::::::::~::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::~:::::: ~::~
312. 1H-lsoIndole-1.3(2H)-dione.2.(oxiranytmulhyt} 5455-98-1
313. Oxiranu,«(huxyIoxy)mu\hyl) ~ 5928-80-9
314. PI'opane. 1.2.epoxy-3-(p-nonylph) 8178-32-1
315. SpIrobicycIo3.1.1heptane-2,2-ox1rane.6.6-dimethyl- ~1-54-0
318. 1,2.Benzunedlcaltloxylk:add. bls(oxlranylmuthyl)ester 7195-45-1
317. ())drane. hexedecyl ,. 7300-81-0
316. TrisI1oxane.1.1.1.3.s.5.5-heptemelhyl-3-[3.(oxItanytmuthoxy)-propylJ ~ 7422-62-8
319. 0xIrene, 2,2',2".[1,2.3-propenetrlyltris(oxymeIhyIene)JIris 1323&-02-7
320. 0xIrene, 2,2'.(oxIranytmulhoxy)-1.3-jihenyIenebls(mulhytene) ~ , 13581-08-5
321. 2H-2a,7-Methanoezulono 5.8-b oxIrene. oc:tahydro-3.8.6.7e-le1re-melhyl-.1aS-C1a.a1pha.,2e.beta..3.a1phL,5a.e1ph...7.b 13567-39-0
322. 13-Oxabk:yc1o10.1.0 trIdec:a-4.8-dione.1.5.9-trlmethyt- 13788-78-3
323. 13.oxabicyciO 10.1.0 trkJeca.4.8-dIene. 2.8.10.lrimethyl. : : 14840-89-;!
324. 2,4-lmldazolldlnedlone.5.5-dlmuthyl-1.3-bIs(oxiranytmelhyt)- 15338-81-8
325. Oxirane. lhexadecyloxy)methyI. 15965-89-8
328. axw... CoctadecyIoxy)rnelhyl. 16245-97-8
327. 0xIrenec:atb0xy acid, 3-(4-melhoxyphenyl)-.ethyl esler : 18548-01-3
326.' Silane. elhoxydmelhyt[3-(CJClrenylmelhoxy)propyIJ ~ 17963-04-1
329. 0xIranu.1ridiIcyI : 18633-25-5
330. Oxirane. (2.4-dibromophenowy)melhyt 20217-01-0
331. Cedrane. 8.15-epoxy ' 22037-811-3
332. Oxirane.pen18decyI- ~__ 22092-38-2
333. 0xInIne. [12.8-dibrom0-4-molhylphenoxy)methyl). 22421-59-6
334. 2,5-Metheno-2H-In(1,2-bJoxIrenol, ocIahydro- 26816-34-2
335. 48.7.MeIhano-4eH-nephth 1.Be-boxIr_. octehydr0-4.4.8.8-lelrlHT1ethy1-.1aR-(1a.aIpha.,4e.alpha..7.a1phe..easO) . ''''__'' 2681H9-2'
338. 3-Oxalrlc:ydo5.1.0.02.4oc;tnne,5.8.8-trlmethyl- ; 27887-38-3
337. OxIranumelhanemine. N.N-(melhylenedl-4.1-pheny1ene)bisN-(oxlranytmethyt) "'_"__'__"""_' 2676&-32-3
338. 0xIrane. 2,2-d1meIhyt-3-(3-me1hy1ene-4-punt8ny1)- 29414-55-8
339. CecIrane.8.9-epOxIde 29597-38-2
340. axw... 2-decy1-3-(5-muIhythexyt)-.c:Ie- 29804-22-8
341. 2,4-ImIdezoIidinedlone,5.5-dlme1hyl-3-[2-(oxiranytmuthoxy)propy!J-1-(oxinInytmethyt) 32568 8G 1
342. 0xIrene, C1,2-dbOlllOplopo,<y)muIhyt 35243-89-1
343. ~hex_1-cart1oxe1d<!hyde. 4.(2-(3.3-dlmethyloxfranyl)elhylJ. 37877-49-1
344. 3-Cyclohexene-1oC8rboxak1ellyde,3-[2-(3.3-dlmuthytoxfranyQeIhytJ- 37677-10-4
345. 2,4-Irnidazolldlnedlone.3,3'.[2,CoxIrany\melhoxy)-1,3-propanediyt]-b185.5-dime\hyl:1-(oxiranyIn)elhyt)-__: 38304-62-8
348. 1H,4H-3a.8a-Ep0xy-4.7~ hexahydro-1.4.10.1o-telnHne\hyl-.C1.alpha.,3a.beIa..4.e1pha..7.aJphe.,8a.beta.) 38337-32-5
347. 0xIrene. C2.2.3.3.4.4.5.5.8.8.7.7,7'lIfdecatluorol\8p\yl)- : 38566-62-5
346. ~. (teIr8decytoxy)methyI 38954-75-5
349. 0xInIne. 2,2'.[meIhyIenebIs(phenyleneoxymelhytune)JbIs 39817-09-8
350. 0xIranem~. N-(2-melhytphenyl)-N-(oxlranyfmelilyl) : 40027-50-7
351. OxIrane,(5-mulhoxy.1.5-dlmethythexyt)- 40454-19--1
352. Spiro1.4-me1hanoazu1ene-9,2'-oxiranu..decahvdr0-4.8.8-IrimethyI 41530-8Z-9
353. OU-propanoI. .aIpha.-eIheny\-.alpha..3.3-lI1mu1hyt.,_tele " 41810-78-8
354. 0.0.-. 2.2'.[oxybis(CIII8Ih)t-2,1-elhanedlyl)oxymulhylune]]bIs ~ ~_.: 41638-1W
355. Spiro1.4-meIh8nonapIhae-2(1H),2'-oxInIne , 3.4.4a.5.8.8a-hexa-hydr0-3',6-dImeIhyI- 41723-88-2
358. 2-1'ropeno1cacid. 2-me1hy1-.l2.rnethy1oxIranyImelhytester ; 41768-20-1
357. SpIro 1,4-me\h8nonaphIhone-2C1H),2'-oxIrane .3.4.48.5.6.8a-hexahydr0-3..7-dimuthyl , ~_ 4161~9
358. 0xirenecaJb6xyI acid, 3.(4-rnettIoxyphGnyt. muthyl ftler : : : 422450-42-1
359.0.-. 2.3-blsCchIoromelhyl)-. : ; 45487...0-1
360. 0xIrene, 2,3-bIs(ch~l)-. c:Ie : 507~

. 381. 48.,1.£1heno-411H'neph1h1.eN oxInIne. 0C1ahyd!'0-4.4.7-trtm8thy1- : 51115-86-8
382. OxinInecerboxyfocacid, 3-(4-ni8thylphenyl)-.elhyt ester 52788-71-3
363. Phenol, 2-mea-y.4-(oxIr8nyIme\hyI) 53940-49--1
364. Oxlnlne, (9-octadecenytoxy)rnethyt'. (Z)- ;..: 60501-41-9
365. Oxirane.4-(1-me1hy1-1..phenJ1e1hy1)phenoxymeIhyI 8157~9
388. cm-~ N.N-drne\hyl-N-[2-[(2'l114thy1-1-OXO-2.propenyl)oxyJeIhytJ..CIIIorIde 62351-05-7
367. 3.Heptanone, 4-me\hyI-8-oxI1anyt : 83324-22-1
368. 1.3-BelIZINIOdII.1e1hel1lU11ll18, N.N.N:N-telr8kis(oxitanylmelhyt)- : ~ : 83738-22-7
369. OxIranecartloxyllcacid, 3-(4,8-dimethyl-7-nononyt)-3.melhyl- 85418-34-4

~~~: =:: ~::~:p;~t;;;ij:.::::::::::::::~_::::=:::::::::::=::::::::::::::::::=::::::::::::=::::=~:=:::::::::::=-.::.=--::::::::::::
372. 1.~Mldhrlethanamlne. N,N,N:N.Ie1rakIa(oxIrenyfmethyl-) : 85~7
373. 0xIraJMe1hanol.:J.eIhyI : :.: 67863-02-8
374. 1H.4H-3a,ea.Epaxy-4.7-methanoazu1ene.hexahydro-1.4.10.1o-tetramethyl ~_. 87710-71-8
375.Ox"-. hepIadec:yI-_.~ 67680-04-2
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378.
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383.
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385.
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400.
401.
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415.
416.
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419.
420.
421.
422-
423.
424.
425.
426.
427.
428.
429.
430.
431.
432-
433.
434.
435.
436.
437.
438.
439.
440.
441.
442.
443-
444.
445-
446.
447.
446-
448.
450.
451.
452.
453.
454.
455.
458.

Oxir8nec:aIboxyllcaeld. 3-methy!-3-[2-(2.6.8.bime1hyl.2-cyclo-/lexen-1.yf)ethenyl).. methytester : 67905-4G-2
2H-4.7a-e1hanon8phth 1,2-b mm-. cx:taIIydro-3a.4.7b-bimethyl. 67919-67-9
4a.7-Methan0-4aH-naphth 1,8a-b om-. octahydr0-4,4.8.8-totramethyt 67999-56-8
0xIrane. (1.3-dImethyIbutoxy)meIhyI 68134-06-5
OJdrane,(8-fneIhrthepIyf methyl. , 68134-07-6
PyridinJum.2-errIit»-1-(oxirmytmethyl)-.chloride : : 68258-96-6
Trlanlum.tJIs[10-(3-hexyloxkanyl)-9-decenoa1 )(2-propanolato)-.(T )- 68443-39-0
Titanium. tris(~octano8Io-O.aIpha.)(2-propano1ato)..(T ). 68443-40-3
2.4-ImJdazolidlnedlone.s..thy\-5-(2-methy1but)1}-1.3-bis(oxIranyI-methyt) : 68444-05-3
01drane, 2.2.2.[propyIidyneIris(4.1.phenyleneoxymethylene))tris- 68517~2-2
TItanIum.[~tato(2-)-01.02[(1sooctadecanoato-O))1 1.[3-(2-pentenyl)oxlranyl)-9-undeCenoato-Ol). 68739-04-8
TIta,.m. tJIs[8-(2-(2,5-0ct8~)octan08to-Ol )(2-p1Opanolato)-.(T ) 68784-e6-1
Titanium. Iris[11.[2-(2.penbJny1)oxIranyf)-9-undecenoato-Ol)(2-propanolato).. (T ) 68797-79-5

==~~=~:~:~.~.~.:::::::::::::::::::::::::::::::::::::::~~::::::::::~-::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::-.::::::::=~~
0xiranecaIb0xyI acid. 3-(2~)-. ethyl ester 68922~2-1
~ 5.8naphth1.8a-boxm., decahydro-l.7.7.7b-lotra.methyt-.1R.(1.aIpha.,3a.beIa..4BR..6a.aIpha..7a.a1pha; 68926-75-4
01drane, 2.2,2.[ 1.2.8-hexanstrtyltrls(~))Iris 68959-23-9
2-Furanaminium,1IItrahydr~N-dlmethyt-N-(oxIntnylrnethyt).,chlorIde 68959-27-3
TItanium.1ris[3-(2-octenyl)oldraneoctanoeto-O.aIpI1a.)(2-p1Op811Olato)-,(T )- 89089-43-6
TItanIum,(hydroxyacetato-Ol.02)(isooctadecanoa10-0)(3-octyt-oxtraneoctanoato-O.e!pha.) 89103-13-6
TIIanha'n,(l¥Iroxyacetato-01.02)(lSOOCIadecanoato-O)(3-(2.5-octa-dIenyI)oto-O.alpha.) 69103-14-6
Titanium. [14-(3-ethyIoxJranyI9.12-tetradecadienoato-01 )(hydroxy-acelato-01,000(lSOOCIadecanoato-O)- 69103-15-7
TeIruiIoxane. 1.1.1.3.5,7.7,7-octamethy\-3.5-bI8(3-(oxiranyI-rnethoPlOPY!)' 69155-42-6
2-Propeno1cacid. 2-methy\-. tetomer with tert-dodecanetlriol, meIhyt2-methyl-2-propenoateand oxtrany!rnethyt2-methyl-2 : 70181-56-7'
OxIrane, 2.2- (l-me1hy1ethy1idene)bIs4.1.pheuyleueoxy 1.(butoxy.rnethyt).2.1-ethanecfrytoxymethylene bIs 71033-08-4
AnthnI[2.")oxInIne-3.lkji,one. 1a.2,2e.8a.9.~1a-methyl : 71173-51-4
An!hra[2.")oxInIne-3,8-c1ione, 1a,2.9.9a-letraI1ydro-1a-methyt : 711~
7.Qxabicydo 4.1.0 heptano-3-methenot. .a1pha.,.alpha..8-lrimethyl- 71242-69-6
Silane, (3-dIIoropropyl)dimothoxy[3-(oxitanyImethoxy)propyI). 71808-&4-5
OxIranecaIboxylicacid, 3-ticycto 2.2.1 hept-5-en-2.y\-3-meIhyt-,methytester 72175-33-8
om-. 2~1 72302-10-4
01drane, 2,2'-[(I-methy1e1hy1ide)b/s)4, l.pheny1eneoxy-3.1.propaned1y1oxy-4.1.phenylene(1.rnethyteIhyIldane)-4.,. 72319-24-5

phenyIeneoxymethylene]JbIs-.
om-, (2,+dibfomo.6.methylphenoxy)me1!1Yl)' ; : ~ 72727-69-6
OU-. (2,4-dibfomo.6.methyfphenoxy)melhyl)' 75150-13-9

::::: =.;;;;::~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::=.:::::~~::
Silicicacid (H4Si04). telr8kis(2"thyfhoxyI)ester ~ 115-62-2
Silicicacid (H6SI207). hexnkls(2-ethy1bu1y1)ester 126-51-2
Silane, ~3.3,3-U1f1uoropropyf)- 358-87-8
Silane, ~(3.3.~opyI) : ; 429-60-7
PhoephonIc acid. (2-(t11ethoxysllyl)elhylJ-,dIethytester ~ 757-44-8
Silane, dIethoxymethyIphenyl 775-58--4
Silane. chIorodimelho~ ~7~
SiI-. ~ 998-30-1
SIlane, trImethyt(4-niIrophenoxy~ 101~
Silane. ~ 1067-25-4
SilIcIcacid (H4Si04). telra-2-propenyl ester : 1067-43-2
ButanenItriIe, 4-(triethoxyslIJl} : 1067-47-6
Silane, butyttrimelhoxy : 1067-57-6
Silane, dlrnethoxydimetl¥ ~ 1112-39-6
Silicicacid (H4Si04). tetraphenyI MI8r "' : 1174-72-7

=:::= :.::::::=:=::::::::::::::::::::::::::::::::::::::::::~.:::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::~-::::::::.::::~::.. ~~~~:
Silane, ~ : 1825-58-7
Silane.me~ : : :...: '_' 1825-81-2
SIlane.alhoxytrtmelhyl ; 1825-62-3
SiImw.trimethytpropcI : :..: 1825-63--4
SIlane.chIoromelhoxydlmothyl : 1825-68--9

::: ~=j~u.;::::::::::::::::~::::::::::~::=::-.:::::~.:::=:::::::::=::::::::::::::::::::::~:::::::::::=:::=::::.::~~
SIlicicacid (H4Si04). I8trakls(l-ma1hy1a1hy1)891er 1992-48-9
SIlane.clelhoxymelhyl 2031-62-1
Silicicacid (H4Si04), I8trBlUa(2-ma"-Yethyf) ester 2157-45-1
Silane. (chIorome~ 2212-10-4
SiIanamine, 1.1.1-1ria1hoxy : 2325-4,1-9
~ 3-(trtmalho:<ysilyl) 2526-62-7
1.f'ropanam1na, ~trimathoxysiIy1 2530-88-1
SIlane, trielhoxy(phenytmethyl) 2549-99-7
Silane, triethoxypropy\- : 2~2-9
Slane.trtaIhoxy-2.propeny~ : ~1
Silane, trtmath0xy02.propa~ 2551-83..9
so-. cIethoxydiphlw\yl 2553-19-7
Silane. trtau-ypentyI- 2761-24-2
Silane, clett-vrneIhYI[3-(o.xIranyImelhoxy)propyt)- 2891~ 1
Silane, cImaIhoxymethyteny\- , : : : 3027-21-2
BanzanamIne. N-[3-(trimalhoxy&ilyf)propyl). S068-78-6
Silane, hexyltrlmelhoxy. 3069-19-0
1-Prvpanam1ne.Nmethyl-3-(1IImethoxysiIyf 3069-25-8
2-Bu1anadIoicIIIOidIZ)-.bls(3-(b1m8thaxysIlyf)propyt)ester " 3090-21-9
2-8u1aned1oicadd(i)-.bir.(3-(b1methoxysilyl)propyI)ester "" 3371-62-6
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2.8.9-TrIoxa-5-eza.I-e118b1cyc1O[3.3.3Jundecane.1-elhoxy.__:_~~ : : ':""-'~ 3463-21-6
Silane.[(I,'-c1irne1hy1e1hy)dioxyJtrlmetl¥ : : 3965-&-7
SIk:Icacid(H4SI041.tetrakls(phenylmeyl)ester 4424-00-4
SiIk:k:acid(H4Si207).hexa-sec-bu1y!ester : ~. 4444-59-1

~=.a:o~=~~..~~~.~~~~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~"~:::::::::::::::=::~~:::::::::::"~:=:. ~~::::
Sliclc acid (H4Si04I..telmbutylnter ; 4766-57-6
SIlIcIcacid (HI2Si5016). dodec:aethyt ester : 4935-68-6
Silane. dlell1oxydJethy! 5021-93-2
sa-. (3-ch/oIoptopyQtrlethoxy : : 5089-70-3
Slane. etI1yttrImeIhox 5314-55-6
Slane. ethenylelhoxydimethyl- ;.._: ~___ 5358-83-2
SUane.ethenyld1elhc»cymethyl- 5507-44-8
Slane. methyltrlpropoxy- 5~1-6~

=:: ::e~~~~.~~::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::~~:::=-~::::::::::::::::::::::::::::::::::::::::::::::::::: ::=-~=-~:~..::.:~-==~
1.4-Butaned1amine,2-[(trlmethoxysUyt)methylJ : ; : : ;..: 6037~H
1-Propanamlne, ~trlelhoxysilyt) ; ~ 6044-50-4
SIlane. (ethenyloXYltllmethyl- :.; ; : : 8213-94-1
SIlIcicacid (H4Si04). tetm~ ester :._.: 6382-12-3
Slane. (l-cyctohexen- l.ytoXYltrlmethyt- : : 6651-36-1
Silicicacid (H4Si04I; tetritkis(2-amlnoethyl)ester ~ : : : 7057-73-0
Ethanol. 2,2'.[[3.(trlethoxy&ilyllpropylJimlnOJbis ; : 7536-44-5
Ethanethlol.2.(trlmethoxysUyt} ; 753~ .
Silane. trls(2-d11oroethoxy) 10136-79-1
SilIcicacid. methyl ester : 12002-26-5
Acetic acid. dianhydrIdewith aIIicIcacid (H4Si041 diethylester :..-' 131~1~
AcetIc acid. trianhydride"ith 8IicICacid (H4Si041\ert-butyteslBr : : 13170-22-4
1~. 3-(trleil\oxysllyt)-N.(3-(trleIhoxyslIyl)propytJ : 13497-18-2
Silane. (chloromethyl)ethoxydimethyl. 13508-53-7
Silane. trlmethyl[(1.phenytethenyt)oxyJ , 13735-61 ~
1.f'ropaneth101.3-(trtethoxysllyl)- : : 14614-09-6
Silane. ethoxydlmethyt 14657-34-2
SiI8ne.trI8[(1.1-dimethylethyl)dJoxyJethenyl: :.: ; : 15188-09-7
Silane.(chloromethyl)trlethoxy. : : 16267-95-5
Silane, (3-i8ocyanatopropyl)trlmelhoxy 15398-00-8
Silicicacid (H4SI04I. tetrocyclohexytestiIr 15717-29-0
Silicicacid (H4Si04I. telrdds(2-methytphenyt) ester 1871~2
Silicicacid (H4Si04I. tetmlds(3-methylpheoyt)ester ,_ 16714-54-6
Silane. ethenyldimelhoxymethyl- 16753-62-1
Silane. dimethoxymethyl : : ~: 16881-77-8
Silane, eIhoxydimethyl(ph3nytmethyl) 1715147-8
SilIcIcacid (H4Si041. tetmkls(2-hydroxyethyl)ester : 17622-94-5
SIlane,melhoxytriplopyl-_.: ~.- 17841~2
Silane,(4-bromophenoxy)1rimethy\-_: : :..,._ 1787~
2.5.7.10.TetraoXlMHlilaundecane.8-(2-methoxyethoxyl..e-phenyl : 17903-05-8
Aceticacid.dJanhydridewithsiUcIcacid(H4Si04)clpropyIester ; : 17906-69-3
Silane.trI8(pentyIoxy) 17907-87-0
Propanenltrile.2-(trIethoxysilyl) ~ 17932-62-8
Silane.eIhenytethoxydiphllnyt. "___""'_'__'''''_'_''_'_'''_''_' 17933-85-6
Silane.ethoxydImethyl[3-(oxIranylme1hoxy)propytJ ~ 17983-04-1
Silane.trlelhoxy(2-methytplopyl)-__.: 1798()..47-1
2.5.7.10.Tetraoxa..e-8ilaundec:ane.8-(2-methoxyethoxy)..e-methyI 17980-&4-2
SI1ane.ethenyltrls(1-melh:itethoxy)- : 16023-33-1
Silane.trlelhoxy(l.4.5.e.7.7-hexac:hloroblcycto[2.2.1Jhept.5-en-2-ytl. 18062-83-0
Silane.c:hlorotris(1-methylpropoxy) , 18105-63-0
Silane.bls(2-ch10r0elhoxyldlmethyt- 18141~2-9
Silane.trlmethyt(2.propenyloxy)-.._~ 181~
Silane.bls(2-d11oroethoxy)methyt- : 18147-17-6
SilIcIcacid(H4Si04).dl-IoIt-tJutyldlethylester_ 18151-66-5
SIlane.clelhoxy ___ 18165-68-9
Silicicacid(H4Si04).tris(1-methylpropyt)ester 181~
Silane.(3-<:hIoropropyf)dimethoxymethyt 18171-19-2

:=!=l;~::::::::::::=::::::::=:::~::::=:::::::::::::::::::=:::::=::::::::::::::=:::::::~::::::::::::::::::=::::::::~~~~::~~=E
Silane.dlc:hlorobls(l;1-dlmethylethoxy)- :._ _ 18395-80-7
Slane, ~o[2.2.1 Jhept-5-en-2.yttrtethoxy ~ 18401~9
2.7~.8-dJsllIOCIIIOO, 3.3.8.8-telnlmethoxy. ~ . '--_ 18406-41-2
Sir~ acid(H4Si04I.tetrakls(2..lhoxyethyl)ester ' 18407-9+8
8et1zenam1ne.N.!\kIim8thyt.4-(tr1elhoxysilyl) : : ~ ~_.~ 18418-7H
Silane.dodecyttrlelhoxy : 18538-91-8
Phosphine.diphenyl[2-(trlelhOxysllyl)ethylJ. : 18~9-5
Silane,elhenyttrlphenoxy. , ; 18666-8~
SI1ane.trImethyt(oc:tadecyloXYI' 18748-9~
SilIcIcacid (H4Si04). letrakls(2-bu1oxyethy1)ester :...~ 18765-38-3
SilIcIcacid (HI4Si8019). tetradecaethyl estiIr ~ ~. . 18766-59-7
Menthol.IAitraesterwithBillc:k:add (H4Si04) : ; : 18888-09-0
Silane. trlmethyl(I.propeny1oxy)- , 19879-97-1

=: :~=~=~~~~::::::=:=::::::::::::::::=:::=:::::::::::=::::::::::::::::::::=:::::::::::=;:::~:::::::::::::=:::=:~=:::~::t~
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539.ISilane,cflCllloromethyl[3-[1.2.2.2-te~1.(lrifIuoromethyl-~]pt'opyI]- ~
540. 1.Aza..2-silacydopentane,2,2-die1hoxy-1-(trimethytsllyl)- 21ZJ7-72-3
541. SIlane,(4-chlorophenyf)1ri<J1hoxy- : 21700-74-3
542. ButanoIcacid,4-(1rie1hc»cysllylhIrtmeIhyIsiIyIesler...: ; : : 2341~

E: ~~~~:Ee~l~~~~~::::::::::::::::::::~::::=:::::::~~::==::==:::::::::::::::::::::::::::::::::::::::::::::::::::::~~=:~.~S!
548. Silicicacid (H4Si04). 181n11d&[2-(2-f1M11hoxyeIhoxy)ethyl]ester 24685-89-0
547. Silane. triethoxy(3-/soq'analopropyl)- ; 24801-88-5
546. Silane. [(1().On)modecy1)oxyJtllmethyl- 26306-02.5
549. 2.Propen-1-ann.N,NobIs[(IrieIhoxysIIyt)methyl] 26668-19-9
550. Silicicacid(H4Si04).letrnkis(melhylphenyf)mer : 26952-29-4
551. 1.octadecanam1nJ /ltN-dimethyl-N-(3-(trimethoxysilyt)propyl].;chloride 27668-52~
552. Elhariamfne. 2-(2,8,&-lrioxa->aza-1-si1abk:yc1o[3.3.3)undec-1-y1oXy)-N.N-bIs[[2-(2.!!,&-1rioX3-6-aza-1-c!labicycio)3.3.3] ...: : 29167~5-5
553. Benzenesuitonyl azide, [2-(b1meIhoxysiIyf)ethyl] : 29385-30-6
554. 1H.PyrroIe-2.5-cIone,1.[3;IIIetI1OxysiIyI)propyl]- 29602-11-7
555. 2-Propen-1-em1ne.N-[3-(lrimelhoxysilyt)propyl] 31024-46-1
558. Morphollne.4-[3-(trimell\()xysilyf)p;opyl]. ; 31024-54-1
557. 1-8uta/1am1ne,N-[3-(trlmsthoxyslJyf)pro] 31024-~
558. l-Prop8namlnlum.N.N-dimethyl-N-[2-[(2-11181hyt-1-oxo-2-propenyl)oxy]ethyl]-3-(lItmethoxysilyl)-,chloride 31681-13-7
559. 1,2-EIhanedIamIne,N-[(elll8llylphenyf)melhyl]-N'-[3-(bimelhoxysilyl)-pt'opyl]-.monohydrochIori 34937-00-3
560. 1-Propanamine, f(NdInMJltlyl-3-(lI1metI1oxysilylhacelal8 35141-35-8
561. l-Propanamlnium, N,N,N-lrtmethyl-3-(lrlmell'Oxysilyl)-.chloride 35141-36-7
562. Silicicacid, 2-41hoxyethy1esIIIr 37338-04-8
563. Silicicacid(H4Si04).letrnethylmer, polymerwith1.2-e1hanedlol 38742-72-2
584. 1-P1openam1ne,N,N.dle1hyl-3-(trimsthoxysiIyl)- 41051~3
565. ,. Te1r8dec:anam1niurn,N.N-dlmeIhyI-N-[3-(lrfmelhoxysi~"'propyI)..chloride 41591-87-1
568. Silane. [2-[2-(chIoromethyf)phanyl]ethyI)lrfmelhoxy- : 42861-95-0
587. Silane, Irtme~ethy/)- 49539-88-0

:: ~~~-=~j;;;;;;;;j::::=:::::::::::::::::::::::::::::::::::::::::::==::::~~:=:::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=~
570. 2-Propanot. 1.1.[ [3-(lrfe1hoxysilyl)pro]lmino]bIs[3-chloro- 58709-()5-8
571. Silane, dJchloro(2-methoxyethyl)methyl- 58068-88-9
572. 1H-1midazo1e, 4.5-dihydro-1.(3-(trfethoxysl/yf)propyI] 58068-97~
573. CIIIbamImIdothI acid, 3-(lrfmelhoxyailyf)propyI ester. monohydroc:hloride 58505-58-1
574. Silane, (7-dodecen-9-ynyIoxy)lrfmethyl-,(E)- ~i : 58763~8-2
575. Silane,(3-meIt1axy-1-me1hylene-2-propeny1)oxy]Irime1hy1- 59414-23-2
578. SIlane, dodecyldlelhoxymethyl 60317-40-0
577. BenzarnIde. 4-nIIto-N-[3-(lrIethoxysilyf)propyI) 60871-8&-5
578. 1.Qc1ane8Ullonamide,N-ethyl-1.1.2.2.3.3,4,4,5,5,8,6,7. 7,8.8,8-IIepl8decaRuoro-N-[3-(:rImell'Oxysllyl)pt'opyl]. 6166G-12~
579. SillcJc ecld (H4Si04). letnllds(1.1-d1methylpenlyl) 8IIler 6344~7-9
580. Silanamlne. 1-me!hoxy- : 84051-31 ~
581. 1,2-E1hanedian*Ie, N-[3-(lrfmell'Oxysllyf)propyI).. monohydro-c:Noride 64339-13-5
582. Silanol, bis(1.1-dimethyle1tloxy)el'lenyl-. aceta1e 84426-39-7
583. SiIaned101,(1.1-d1methy\81'-Y)eIIIenyI-,dlac6l8te 64428-40-0
584. EIheneIhIoI,2,2'-thIobIs-,potymerwith elhenylethoxydlmethyl-sllane..alpha.-hydro-.omega.-hydroxypoly[oxy(methyl-1,2-eIllanecfI)'I)],S-Isocyan-66564-49-8

ato-1-(1socyana1omethy/)-1.3,3-lrfmelhylcyclohexane, .alpha.-elpha' ..a!p/Ia".-1,2.3-plopeneIrfyItris(.omega.-hydroxypo,'yloxy(meIll-1,2-ethane-
diyl)J] &2-propen.1-o1. .

585. I EthanethioI. 2,2-oxyb1a-,poIymer with eIhenyIethoxydimethylsllane..alpha.-hydro-.omega.-hydroxypoly[oxy(me1hyt-1,2.elhaned"ryf)).5-Isocyan- 1 66564-5()-9
810-1 -(Isocyanatomethy/)- 1.3.3-lrimethyIcycIohexane,.aJpha.-etpha'-.alpha" ..1 ,2,3-propenGtriyllris[.omega..hydroxypolyloxy(melll-l,2-
e1h8nedJy\))) '&2111"OP81~I-01. . .

588. I 2-Propen-I-d, polymer with ethoxyd1mel/lylllllane, .aJpha.-hydto-.omega.-hydroxypoly[oxy(methyl-1.2-ethanediyf)).5-Isocyana1O-1-(1socyanelo- I 68564-54-3
melhyl)-1.3.3.lrimethyIcycIohexane..aI-a/pha' -.alpha" ..1,2.3-plopeneIriyIIrIs[.omega.-hydrorJPOlyloxy(meIll-1,2-ethanediyt)J]a 2~
1-01. .

587. I 2.Propen-1-o1, .polymer with dlmelhoxymel/lylllllane. .a1pha..hydro-.omega.-hydroxypoIy[oxy(methyl-1.2-elllanediyl)],S-Isocyanato.HIsoc:yana-I66584-55-4
tomeIhyI)-1.3,3-lrImethylC)'Clohex4ne..aha..aJpha' ..aIpha".-1 ,2.3-propenetriyllris(.omega.-hydroxypolytoxy(meIll-1,2-eIhanedlyf)J] & 2.
propen-1-o1. .'

588. I 2.Propen-1-o1. polym:lt" with 1.1'-(diisoc:yanatomethylana)bIs[benzene]. elhoxydimethylsllane..81pha.-hydro-.omega.-hydroxypolyloxy(metM,2'

I

6G564-S6-5

elha/led"ryf)]]. .
589. I EIhan8Ihiot, 2,2'-tl'dobi$-.po/ymer.with 8thenytdielhoxymethylsllane,.eJpha.-hydro-.omega.-hydtoxypoly[oxy(methyl-1,2-ethanediyl)).~ 66564-57-9

al9-.1-(1socyanatomelh)'l)-1.3.3-lrfmethyk;ydohaxane, .aIpha.-a/pha' ..aIpha" .-1,2,3-propenetrlytlris(.omegaAlydroxypolyloxy(melll-I,2-e1harle-
dIyt))) &2-propen-1-o1.

590. I Elhanethlol, 2,2'-oxyb!n.,po1ymer with 1.1'-(dIIsocyanatomethylene)bls[benzene), ethenyIeIhoxydime1hyfsilane..Blpha.-hydro-.omega..166664-~7
hydloxypoly[oxy(methyl-1,2-e1haned1yf)]. .aJpha.-alpha' ..alpha" .-1,2,3-prOpenetriyllris[.omega.-hydroxypolytoxy(melll-1,2-ethanedlyt))) a. 2-
PfOPl1n-1-o1.

591. I Elh8nethloI, 2,2'.thlobla-,po1ymer with 1.1'-(dIIsocyanalom8thytene)bIs[~]. ethenylelhoxydlmethytsilane..aJpha.-hydro-.omega..I 66564-69-&
hydroxypoly[oxy(methyl-1,2-ethanediyt))~alpha.-a/pha' -.alpha"..1,2,3-pt'openetriyIlrIs[.omega..hydroxypolytoxy(me1h-1,2-e1h8nedlyf)))& 2-
propen-1-o1.

592. I EthaneIhIoI. 2,2'-oxybIa-. polymer with elheny1dlell'OxymethylsiJane, .a1pha.-hydro-.omega.-hydroxypo!y[oXy(III8Ihyt-I.2-e1h8nedlyf)).5-Isocyan- '66584-60-1
8Io-1'OSOCYanalomethyl)-1 ,3;3-IrimeIhyIcydohexane..alpha..aIpha' -.aIpha".- 1,2,3-pt'openelriyllrls[.omega.-hydruxypolyloxy(meIll-1,2-
ethanedlyt)J) &2.propen-1-o1.

593. I EIhanethIoI.2,2'.[1,2-ethaned"aylbis(oxy)]bls-.polymer with elhenyldlethoxymelhylsilane. .alpha.-hydro-.omega.-hydroxypoly[oxy(methyl-1,2,-166564-61-2
elhanedlyl)).S-Iaocyanato- 1-(l8oc:yanatomethyl)-1.3.3-lrfmethylcydohexane,.aIpha.-a/pha...alpha 1.2.3-propene1riyIt[.omega..
hydrgxypoIytoxy(melll-1,2-ethanediyl)]) a 2-propen-1-o1.

594. 12-Propen-1-o1. polymer' with 1.t'-(diIsocyanatomethylene)bi$-[~). i:III'neIhoxymethylsllane..alpha.~.omega.'

l

86!i64-e5-9

hydroxypoly[oxy(mothyI-1,2-ethanediyt))..aIpha.-a/pha' ..alpha 1,2,3-prOpanetrlyllrfs[.omega.-hydroxypolyloxy(melll- 1,2-ethanediyl))).
595. I EIhanethioI. 2,2'-oxybIa-. polymer with ethenytethoxydimelhylsilane. .aJpha.-hydro-;omega.-hydroxypoly[oxy(meIh~1,2-ethanecflyf)), 1,1'-me1ll- 66564-66-7

ylenBbIs[ 4-i8oc:y8!\8loCYClOheJCBne)..aJpha.-a/pha' -.alpha" ..1.2.3-pt'openeIrfyIIrIs(.omega.-hydroxypo/ylo)cy(meIh-1.2-ethanediyl) J). &. 2.
propen-I-01.' .

598. I EIhaneIhiOI. 2,2'-oxybIa-. POlymer with ethenyldiethoxymethylslJane. .aJpha.-hydto-.omega.-h-Jdroxypoly[oxy(methyl-1,2-elhan6diyI)), 1,1'-metl!- 166564-67-8
yIenebIs[4-i8oc:yana~ohaxane )~alpha..aIpha' ..alpha~ .-1.2,3-propenetrlytlrls[.omega.-hydroxypolyloxy(meth-1,2-ethaned1yf))) a 2.
pt'open-l-01.
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.597. I Eth8neIhiol. 2.2'.[1.2..thaNdIyIbIs(oxy)]bis-. polymer with ethenylethoxydlmethyts!fane. .aJPha,.fIydro-;omega.-hydroxypo!y[oxy(methyl-1;2. I 66564-e8-9
elhanedlyl)J. 1.1,'_methylenebis[4-jsocyanatocyclohexane]. .alpha pha. ...alpha 1.2.~trIyItris[.omega.-hydroxypolyloxy(meth-1.2-
ethanediyt)JJ & 2-propen.1-d. " ,'. .

598. I ElI1anethlol, 2,2'.[1,2..1hamdIyIbIs(oxy)]bI8-. polymer with ethenyldiethoxymethylsllane. ..aIpha.-hydro..omega.-hydroxypoly[oxy(rnethyk1,2-I ~
elhanediyl)J. 1.1' -methylonebls[4-IsocyanatocyclohexaneJ. .alpha pha...alpha 1,2.3-propenetrlyltris[.omega.-hydroxypolytoxy(meth-1,2.
ethanedJyl)]] &2-propen..1-o1.. . .

599. I Ethanethiol, 2,2'-111Io11I8-.polymer wI1h .th.nylothoxydimethylsilane, .a1pha.-hydro-.omega.-hydroxypoly[oxy(methyt.1,2..Ihane<f!YI)]. 1.1': I 66564-7~
me1hyIenebls[4-isocyana1oCycIohexane]. .alpha.-alpha; ..alpha 1,2,3-propenetrlyttris[.omega.-hydroxypoIyIoxy(meth-1,2..thanecf!YI)]] & 2-

.~~ .'

600. 1 Eth8nethlol, 2,2'.thIobis-. polymer with ethenyld:ethoxymethylsiJane. .aIpha.-hydro-.omega.-hydroxypoIy[oxy(methyl-1,2..thanediyt)]. 1.1"166564-7'-4
methylenebls[4-isoc:yanatocyclohexaneJ. .alpha.-aIpha' ..alpha" ..1,2.3-propene1llyl1rls[.omega.-hydroxypolytoxy(meth-I,2..thanedIyt)JJ & 2-
propen-I-d. . .' .

601. I Ethanathlol, 2,2'-oxybIs-. polymer with 1.1'-(dilsocyanalOmethylena)bIs[benzeneJ. ethenytdiethoxymethytsilane. .alpha.-hYdro-.omega..I66564-72-5
hydn.IxypoIy[oxy(methyl-I,2..thanediyI)J..aIp/la..alpha'..aIpha" .-1,2.3-propenetriyllrls[.omega.-hyttoxypolyloxy(meth-1.2..thanediyI)]].

602. I Ethanathlol. 2.2'-thiobIs-.' polymer with 1.1'-(diisocyana1Omethylene)bis[benzene]. ethenyldielho}tymethylsilane, ..aJpha..fIydro-.omega.. I 66564-75-8

hydroxypoly[oxy(methyl-1.2..thanediyl)]. .a!pha."'pha' ..aIpha" ..1,2.3-propenatJlyltris[.omega.-hydroxypoiyloxy(meth-1,2..thanediyIJJ].

603. 12-Propen-1-d. polymer with ethoxydimothylsUane. .aJpha.-hydro-.omega..hydroxypo!y[oxy(methyl-1.2..thanecflylJ].1.1'-methylenebls [4-iso-l66564-79-2
cyanatocyclohexaneJ. .alpha...aJpha'..alpha" .-1,2.3-propenetriyltris[.omega.-hydroxypoly1oxy(meth-I.2..thanediylJJJ..

604. 12-Propen.1-o1, polymer with dimethoxymethylsUane, .alpha..t!ydro-.omega.-hydroxypoly[oxy(methyl-1.2..thanediyl)]. 1.1'-methyl8nebis [4- I 66564-80-5
Isocyana~]. .oIpha.-aJpha'..alpha I,2.3-propenetrlyltris£.omega..fIydroxypolyloxy(meth-1,2..thanediylJJJ.

605, IEthanathiol. 2.2'-oxybIs-. polymer with 1.3-diiaocyana1Omethylbenzone. ethenyIethoxydlmethylsllane.. .aJpha.-hydro-.omega.. 166564:-81-8
hydroxypoly[oxy(methyl-1.2..thanediyI)J. .alpha...IPha' ..alpha" ..1,2.3-prOpenetriyttris[.omega.-hydroxypoiyloxy(meth-I,2-ethanedlylJJJ & 2-
propen-1-d. . . .

606. I 2-Propen-1-o1. PolYmerwith 1.3'CInsocyana1Omethylbenzone.ethoxydimethylsilane..alpha.-hydro-.omega.-hydroxypoly[oxy(methyl-1.2~ I 66564-85-0.
d.'yI)J..alpha..aJpha'..alpha" .-1,2.3-prOpenetJlyltris£'omega.-hydroxypolytoxy(meth-I,2«hanediyl))). . .

607. I 2-Propen-1-d. polymer with 1.3-diisocyana1Omethylbenzene, cimethoxymethylsiJane. .alpha.-hydro-.omega.-hydroxypoly[oxy(methyl-I,2..than- I 66564-8&.1

ediyl)J..aJpha pha...alpha"..1,2.3-propene1llyltris[.omega.-hydroxypoIy1oxy(meth-I,2..thanediyllJJ. .
608. 1 Ethanethiol. 2,2.-thiobl&-. polymer wI1h 1,3-diisocyana1omelhyl-benzene. ethenylethoxydlmethyl&ilane. .alpha..fIydro-.omega.. 166564-87-2

hydroxypo!y[oxy(methyl-1.2..thanediyllJ. .alpha.-aloha' ..alpha" ..I.2.3.propen.lllyltris[.omega.-hydroxypolyloXy(melh-1,2..thanediylJJ] &' 2-
propen.1-o1. . . . . .

609. I Ethanethiol, 2.2'.[I,2..thanodIylbis(OXY)]biS-, polymer with 1,3-diisocyana1Omethylbenzene, ethenyldiethoxymethylsDane.'.aIpha.-hydro- 166564-88-3
. .omega.-hydroxypoIy[oxy(methyl-1,2..thanediyI)]. .aJPha..aJpha' .,aIpha 1,2.3-prOpene1llyltrls[.omega.-hydroxypoiyloxy('"'th-1,2~

diyIIJJ & 2-propen-1-o1.
610. I Ethanethlot. . 2.2'-oxybIs-. polymer. with 1.3-dilsocyanalOmethylbenzena. ethenyldiethoxymethylsUane, .alpha.-hydro-.omega.. I 66564 69-4

hydroxypoly[oxy(methyl-1,2..thanediyll]. .alp/la.-alpha' ..alpha 1,2.3.prOpenatrlyltris[.omega.-hydroxypolytoxy(meth-1,2..thanediyI)]J. & 2-
. propen.1-o1. ". .

611. IEth8nethlol. 2,2'.1hIobI8-, polflll8f with 1.UBsocyana1Omethylbenzene, .thenyldlethoxymethylal1ane. .aIpha.-hydro-.omega.-hyttoxypoly(OX)'-

r

-66591-91-1

612. I E~:[1.2.ethanedlylbiS(oxy)jbls-. polymer with ethenyl..thoxydimethytsilane, .aIPha.-hydr~.omega.~xypoly[cixy(~I.2' 66634-82~
l!Ihanediyl)J. 5-Iaocyana1O-1-(isocyana1Omethyl)-1.3.3-trimethylcyclohexane. .aIpha...lpha' ..alpha" ..1;2.3-prOpenetJlyltris[.omega...
hydrOxyJIOIytoxy(ineth-I.2-tJthanediY.I)JJ&2.propen-I-d. . . . .

613. SII1Ine.[2~en-I-y1)athyl)trimethoxy r 67592~
814. 1-Propanam1ne. N-(phenyImethylene)-3-(trimethoxysiIyI 671!7~9
615. 1-Propanam1ne,~NiI1methyI-3-(trimethoxysilyt)-.hydrochloride ; 67674-58-0
618. .beta..AIanIne. N-[3-(lrIethoxyslyIJpropyt]. ;..; 67874-57-1
617. Dodecanamide. N-[2-[[3-(lrimethoxysllyl)propytJemlnoJethyl]',"'9fIOhydrochIoride ; ~ 67674-51h2
618. Octedecanamide.N.[2.[[3-(lrimethoxysUyl)propyt]amInoJethyI]-.monohydrochJoride ~ : 67674-59-3
619. 1..f'ropanam1ne,N-(1-phenylethyfidene)-3-(triethoxysliyl)- , ~.."" 67674-60-6
620. SIlane,dlethoxymethyloctadecylo '-. 67859-75-0
621. E~ N,N,N.trimeth)1-2-oxo-2.[[3-(lriethoxysilyl)propojl]amJno]..Iodide , : .67874-63-9
622. SUane,diethenyldlethoxy 67892-60-8
623. Silane.tetrakis(cycIononyloxy) ~ ; , , 67939-80-4 ,
624. 1.2-E1hanediamine,N-[(ethenvtPh8nyl)methylJ-N..[3-(trimethoxysiiylJpropyl] 68092-72-8
625. SIIarie, [2.[3(01'4HchIorometnyl)phenylJethylJtrimethoxy : 68126-25-8
628. 2.()xa.7.10-d1aza~11-o1. 7.1()..b1s(hydroxy)-3.3-dmethoxy 68140-42-~ .
627. SIIic:icadd (H4S104).ethyltrihlixadecyl ester : ~ 66171-6.4-0 .
628. l-Heptanesulfonamlde.IHth~.1.1,2.2.3.3.4.4.5.5.8.6.7.7.7-pentedecafluoro-N-[3-(trlmethoxysllyl)propyt).: : ; 68239-75-8.
628. Sllanamlne.1-(1.I-dlmethylethoxy)-1.1-dlmet/)yI-N-(I-methylethyl)-, : .88310-81-8
630. Benzenesulfonyl8Zkle, 4.[2-(trimethoxysIIyI.thyI] ' 68479-«>-7.
631. Ca/t)amICacid, [3-(triethoxysIlyl)propytJ..5-methyl-2-(1_methyl-ethyl)cyclohexylester , 68479-81-8. .
632. SIlane. trtmethyl(9,11-tetradecadienyloxy)-.(E;Z) : 66516-30-3 -
633. Urea, N,N...(tr/f1thyfpheny1_)~f'!..[3..(trlt1thoxys1Jyf)propyfJJ. ..~, : ; , 68&45-12-5 .
634. 1,2-EthanedIamIne.N,N'-b/s[3.(trfmethOxysJIy()propyfJ. 68845-16-9
635. Silane, [(~;I~tene-1,2-d1y1)bia(C!xy)Jbl8[trlmethyl 668~2-10-4
638. 1-Decanam1111U1'11,N-dei:yl-N-methyl-N-[3-(trimethoxysiIyIpropytJ..chloride ,.." 88959.-20-8
637. 'Urea, N-(1'Pheny1ethy1)-N..[3-(trtethoxysliyl)propytJ -..: : ;..;. 88959-21-7'. .
83$. .!-PrqpanamIne. N-(phenyImethyleneJ-3ilriethoxysllyl)- : :-' ; 69227-26-5
639. ~.. (~-bromo-2_methyl-1-methyl!lf18PlOPOxy)trimethyl- : ; :...;.~ : : 69276-3&..()
640. Silane, trieth4!nylethoxy : 70693-58-0.
641. .Silane, diethoxymethoxy(2-methy1propyt)-; ~ ;., 70776,-21-6

.642. SIlane, ethoxydimethoxy(2-med1y1propy1) ,. . ' .7077&-22-8.,
643. SlIcIc 8Cid(H4Si04). tris(1-methylpropyt)~thyI-2.4.6.8_tetrakls(1_methylpropoxy)cyclo1rialloxan-2..yteater : 70776-64-8
644. 1-Propanam1ne. 3-(lriethoxysllyl)-.. c:QmPd. w!th methyloxlran8po!ymer with oxlrane ether with 1,2.3-propanetrIoI. (3;1) 7~o-96-3 _

tri8(hydrogenbule). . .. . . ...,.
645. Silane.cIiethoxymethyI2.phenylpropyIJ- ~ : ; : ~..; 70951-48-8
648. SIlane.dimeIhoxYmethylo<:tadocyl : : :-'__; .70851-50-2
647. 1H-1m1dazo1e.1.[3-(trimethoxysllyt)propytJ: ; : ' 70851-61-3
648. BeI\Z8!l8SUllonyl8ZkIe,3-[[[2-[[3-(trlmethoxysilyl)pIOpY.I)am!/1O]..thyI]amlno]carbonyl].: : ;... .70851-53-5
649. 9~ 9-[2-(trlmethoX}'lliIYl)ethylJ..: , :...: , : 70851~
650. Benzenemethanamlne.3(01'4)-[2-(trlmethoxysliyl)ethylJ ; 70885-19-9
65-1. l-Propanesu1fonlcackl.2-hydroxy-3-[3-(lrihydroxysllyl)piopoxy) : : '70869-39-4
652. l-Naphtha!enesu1onal1}lde.5-ldimothyl8lJ1lno)-N-[3-(triethoxysiJylHlropyl.] ~ , ' ' 70880-05-8-
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653.
654.
655.
658.
657.
658.
859.
680.

'881.
882.
663.
664.
885.
888.
887.
888.
669.
670.
871.
672-
673.
674.
875.
676.
677.
676.
679.
680.
881.
682.
G83.
664.
685.
686.
887.
688.
669.
690.
G91.
692-
693.
694.
695.
696.
697.
698.
699.
700.
701.
702-
703.
704.
705.
706.
707.
708.
709.
710.
711.
712-
713-
714.
715.
716.
717.
716.
719.
720.
721.
722-
723.
724.
725.
726.
727.
726.
729.
730.
731.
732-
733.
734.

Octadecanoic.cld. trI.nhydridewith silicic.cid (H4Si04) monopropylester 7~7
1.Propanesullonlc acid. 3-(trihydroxy$ilyl)- 70942-244
1.Propanesullonk: .cId. 3.(trlhydroxysllyl)-.monosodium 881\ : 70942-25-5
1-Propanesulfonk:.cld. ~trlhydroxysllyl)-. monopola88ium 8811 70942-26-6
SiUc:ic.cId (H4Si04). 1.3-<IImethyt-1.3-d1sUoxanedlylidenedod&cakls(1-methy1propyl)ester : 70969-50--5
SiUc:ic.cId(H4Si04). trls(1-methy1propyl)2,4.4.8.8-pentakls(1-rnethy1propoxy)cyclolrisJloxan-2-yIester 70969-51-6
Silicicacid (H4SI04I. trls(1-methyipropyt)2-methyl-4.4.8.6-tetrakls(l-methyIpropoxy)cyclotrlsiioxan-2.yIester 70989-53-6
l-PrQpanesulfonlc acid. 3-(lrihydroxysllyl)-.potassium sodium 5111\ 71463-77-9
1-Propanesullonk: acid. 2-hydroxy-3-[3-(trlhydroxysllyl)propoxyJ.,sodIumsalt 71487"()7-5
1.l'IopanGsuIIonk:acid. 3-[3-(dihydroxymethoxysilyl)propoxyJ-2-hydroxy-.sodium 8811 : 71487-19-9
Benzenamine. 3-[3-(trtmothoxysllyl)propoxyJ ~ : 715~
SHane. trimethoxy[3-[2-(1-propenyl)pI1enoxyJpropyll 71550-67-9
'2,4-lmIdazoIidlnedlone.6.5-dimethyf-3.[3-(lrimethoxysilyl)propylJ. 7155()-68-o
Silane. (3-d1IoropropyI)dIme\hoxy[3-(oxiranyfme1hoxy)propy!J. : '71809-64-5
SKane.methoxydimethy1octadecyl- ; : ; 71808-6H
ImfdOdicarborneacid, [2-[carboxy[3.(trimelhoxyGilyl)propylJamlnoJ-ethylJ-.trisodium eatt 71808-67-8
Silane. [3-(2,4-eycIopenl8dien-l.yf)propylJtrimethoxy- 71808-68-9
Imidazole. [2-(trIethoxysilyl)ethytJ. : 72264-84-7
Phenol,3-[1-methyf.2-(lriothoxysllyl)ethoxy]- 72391-25-4
2.5-Pynolldlnedlone. 1.[3-[3.(trlmethoxysilyl)propoxyJphenytJ : 73003-82-4
Nonenamlde.N.[ 16,16-bis(2-methoxyethoxy)-17,2O-dIoxa-3.6.9.12.tetraaza-l6-sllaheneico&-1.yIJ.. monohydrochloride 73545-23-0
1.2.Ethanedlamlne. N.[ [[2.(trlmethoxysllyl)ethyilphenylJme1hyl) : 74113-77-2
Silicicacid, 1-methylethyl1-methylpropylester : 77699-50--4
Silane.1ris[(1.1od1methyt.2..propynylloxyJrnethyt. ; 83817-71-4
2.9.11,13-Tetnwanonad~canethlolcacid.19-isocyanato-11-(6-Isocyanatohexyt)-10.12-d1oxo-.S-[3-(lrirnethoxysily1)propyI 85702-90-5
2.5.7.10.Te1raoxa-6-sll.undecane, 6-ethenyl-6-(2-methoxy-1-methy1ethoxy) 8odIrnethyl- , 96195-81-2
Benzene. 1.ft\lOrOo3.lsothlocyanato- 404-72-8
Propane.1-isothlocyanato-3-(methylthio) 505-79-3
Ethane.Isoihlocyanato- 542-85-8
Naphthalene. 1-1sothiocyllnato- : : : 551-0&-4
Propane. 2-iaothlocyanato-~-melhyt 590-42-1
Butane. 1-1sothlocyan.to- ,592-82-5

~~~::.m:.~:.::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::~~:::::::::~~:::::::~2~-3
Benzene.1.ftuoro-4-lsothlocyanato-; 1544-68--9

::Z~~.:=~:;;-~;;;~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~~~:::::
Benzene.(2-iaothlocyan.toethyl)- : 2257"()9-2
BenzonIIrile.4-Isothlocyanato- ; 2719-32-6
Octadecana.1-1soth1ocyanato- , : 2877-26-1
Acetamide,N-(3-i80thlocyanatophenyl)- : 3137-83-5
Spiro 1sobenzofuran-1 (3H).9' -9H xanthen .3-0ne. 3' ,6'-dihydroxy.5-isothlocyanato 3326-32-7
Benzene.1-i80lhlocyanat0-3-nitro 3529-82-6

=:.:: ~=:~~:::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:
Phosphor(isothlocyanatidic)acid.diphenylester 5401-14-9
Acridine.9-isothlocyanato. 7620-46-4

~~~.b~~;:,~i:==.~~.:::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::::::::::::::~~~:=~i
Decane,1-1solhiocyanato- 24540-94..1

~~~~~:~~:th~;;;;;j;:.di;;;;ihYi..;;;;j;;;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::: ~J~::::~
4.7.MetI1ano-1H-indene. octahydro-5-I8othlocyanato-.(3a.alpha..4.alpha..5.alpha..7:alpha..7a.alphe.). : : : 72403-62-4

.4.7-Uethano-1H-Indene. 38.4.5.6.7. 7~ahydro-6-l8othlocyan.to-,(3a.alpha..4.alpha..6.alpha..7.alpha..7..alpha.)- 72403-63-5
Silane. Isothiocyanatotrim;illllyt. 2290-65-5
Silane, tetralsothlocyanato- 6544-02-1
Silane. dRsothlocyanatodirnethyt : 13125-51-4
Benzenesullonk: acid. 4-iI.othlocyanato-.sOdiumsalt 17614-69-6
Spirollsobenzofuran-1(3H).9'.[9HJxan\hanJ-3-one.3'.6'-dihydroxy.5(or6)-isothlocyanato- 27072-45-3
1.5-NaphthalenedisullonJcacid. 3-IaothIocyanato-.disodium 8811 ~ , 35888-63-2
Xanthylium,9-[2oQ1boXY-5(or6)-1sothlocyanatophenylJ-3.6-bls(dl-ethylamlno)-.chloride 36877-69-7
Benzenesullorneacid,5-(ncetylamlno)-2.[2-(4-Isothiocyanat0-2-sulfophenyl)ethenylJ..disodiumsaI1 : 51023-76-8
Spiro[lsobenzofutan-1(3H).9'.[9HJxanthenJ-3-cn8.3'.6'-dlhydroxy.5-I8oIhlocyanatOo.hydrochloride 63469-13-8
Splro[lsobenzofuran-1(3H).9'.[9HJxanthenJ-3-one,3'.6'-bIs(dlethylamlno).5(or6)-i80thiocyanato- ~ : 69856-09-3
HydrazinecartloxamJde ~ 57-56-7
OIazenecalbothioicacid."henyt..2'phenylh\'drazlde 60-10-6
Hydrazlnec:erboxJmldarnldo : ; : 79-17-4
Hydrazln8C8lboth1oamlde: : 79-19-8
Hydrazlne,C4-nitrophenyl)- , 100-:16-3
HydrazInecIIIboxamida.2-p/lenyt. 103-03-7

~~..2:5:did;j;~hy;b;k;;.::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~:"::l
Hydrazlne. (2.4-dini1ropheny\). : : : 119-26-6
Hydrazfne. (2,5-dichlorophenyl)- M 305-15-7
Hydrazfne, 1.2-dlmethyt-. dihydrochloride M 306-37-8
Elhanediolc .dd, bls(cyclohexytldenehydrazlde) , 370-81-0
Hydrazinecartlolhloamide, 2-(1.2-dlhydro-2-OXo-3H-indol-3-ylidene) M , , : : 487-16-1
HydrazIne. 1.1od1phenyt..InonOhydrochloride '..: M ;...: ~ 530-47-2
Benzoic 8cId. hydnWde 613-94-6'
Hvdrazlne, 1.2'bls(2-methylphenyl)-.M M..:.: 617-22..1
HydrazIne,1-me1hy\o1.phenyl-.sulfate(2:1) M : 618-26-8
Hydrazine. t -methyl.ll1h,.ny\- 618-40-6
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No. Chemical Name CASNo.

735. .8enZOICacid.3-nitIo-,hydrazide ; 618-94-0
736. eenzcIc;acld.4-I\ydrazIno- 619-87-0

~~~: =:::~~~~I~:2,;,~~~d:~hh;'rid;:::::::::::::::::=:::::::=:::::::::::::::::::::::::::::=::::::::::::=::::::::::::::::::::::::::::::=:::=:::~.:::::==:::==~~=::=:: ~~~
739. tIycIrazIns.ethyl 62~
740. ~xaldehyde : , 62~
741. 1.2-HfdrBzInedIauboxaldehyde ,628-3~
742. 8enm1c.acld,4-nIIro-.hydrazide ; 63&-91-5
743. t1y4nJzIne.{4-nItrophenyt)-.monohydrochlorlde : 638-99-7
744. ~ydr8zIne, (4-methylphenyl)..monohydrochlorlde 637-60-5
745.. HydruInecaJbothloamide. 2.phenyl 645-.4&-?
746. I1)IdrazIne.1.2-bis(2-ch1orophenyl). , 7"32..74-1
147. ~ 1.2-b1s(2-methoxyphenyl) 787-77-6
/48. 1!enzDicackI. 2-benzoylhydruzkle 787~
749. ~xylic acid. 1.1-dimelhylethylester 870-48-2
750. CetanedioIc acid. dihydrazide 925-83-7
751. 8eIIzoicacid,2-hydroX)'-.hydrazide , 938-02-7
/52. iBenzoIc:acld,2-hydroX)'-3,5.c!inltro-,hydrazicle 955-07-7
753. 11y$azJn4icartx»cfidamlde,uullale(2:1) ,996-19-0
754. Ethan8dIoicacid.dihydrazldo 996-98-5
755. 2~ximJdic acid, hydrazide : 1005-02-3
756. 2-Pyrid1necatboxlmldlcacid, 4.phenyl-, hydrazide 101U0-3
757 Ac81IcecId, hydrazide : 1Q68-57-1
758. ~nzothlazolone. 3-mothyl..hydrazone : ~ 1128-67-2

~: .:::..~~-be.::~.;.;:~~~..::~~:::=::::=:::==:=:::=:::::::::::~.:.~::::::::::==:=:=:::::::::::::::::==:::::::::=:::::::::::::::::::-~=::-~~~~::-~~~:::::::::::::~~::;~
761. ~ 1.1-diphenyl-2-(2.4,6-trinltrophenyl)- '707-75-1
762. Hydrazinecarbothloamlde. N.2-diphenyl- : 1768-59..e
763. Senzoic acid, 2-amlno-. hydrazide : 1904-5&-1
764. -HvdnIzine.1-naphthalenyl-.I719nohydrochloride 2243-5&-0
765. iB8I\Z-nonic acid. 4-br0m0-,hydrazide 2297-64-5
768. ~thioamlde, 1.lormyl 2302-84-3
767. Aceticacid.2-(4-nilOphenyilhydrazide 27,18-13-3
768. Ace\lcacld,2-acetythydrazids 3148-73-0
769. Senzaic8Cid.2-hydroxy.:,(2.hydroxyphenyl)me1IIylenehydrazide : 3232-36-8
770. CaIboAaI1ydrazonicdlhydratide, mononlltate ,4000...6-2
771. 1.!.H)'drazInedIcatxylic acid. dlethyl ester 4114-28-?
772. .H)odrazlnecarboxyllcacid,ethylester 4114-31-2
773. u.BenzenedIsulfonlcackI,dlhydrazicle , 4547-10-0
774. 2(:\H)'Pyridlnone.hydrazone : 4930-88-7
775. ~thioamide. 2.2-(hydroxyimino).1-methylpropylldene : 5012..eo..e
776. ~azonlc dihydrazide.monohydrochlorlde : 5329-29-3
m. -H)tdrazInecarboxyllc:acid.phenylmelhylester 5331-43-1
778. 2~necarboxyllc acid, 3.hydroxy., hydrazide 5341-66-2
779.. ~1hIoarr!1de, N-phenyl. 5351-69-9
780. ~thJoamlde. 2.(1.3.benzodio~thylene)- 5351~
761. ~ 111henyl.1'(phenylmethyl)-.mono~rochloride 570S-15-07
782. tIydrazIne,cyclohexyl. 6498-34..e
783. N:eIIc.acId,.2.(4-eminophenyl)hydrazide 6598-74-3
764. ~. e~. ethanedioate (1:1) 66~
785. l'IySazinecarboxaJehyde. 2.(4-nitrophenyl) 6632-39-8
786. 8enzeI1ediazonIurn.4- (2.6-dich!0r0-4.nItrophenyl)azo'2.5-di-methoxy. 6709-~
787. l.-:rJl1)Slne.hydrazide L 7662..51-3
788. H)Idrazinecarboxmidamide, mononJltate 10308-82-4
789.. -Hydrazlt:lecaJbothloamlde,N.elhyl- t3431-34-0
790. . HydrIzIne, (4-d1I01Qphenylhsulfate (2:1) 14581-21-6
791. 8eazenedia%onIu 2.5-dichloro 15410-55-0
792. t1ydrazine. (1-methylethyl)-.monohydrochloride 16126-41-3
793. 8enzoIc acid. 2-hydroxy.3,5-dlnltro-.(5-nitro-2.fur&n)1)met~enehydr.uide 16915-70-1
794. 'HydnIzIna.{3.4-dlmetboxyphonylhhydrochlorid8 20329-82-2
795. S.4-'88nzenedJcarboxylicacid, monomethyl ester.,2. 4-(methoxycarbonyl)ben%oyIhydrazide 24000-?9-1

~:~ =::(t:=~~~o:~:=~:::::::::::::~:::::::::-~::::::::~:::::::~:::::::::::::==::::==::=::::::::::::=:::::::::~::::::::::~::::::.~:~~~::::=::~~::
798. 2(1H)'IUphthalenonll.thiocaIbohydrazane 27788-21-6
799. Hezanedloicacid.bls(2-acetylhydrazide) : 34375--39-8
800. CarbonImIdIcdihrdrazkle. hydrochloride 38S60-74-6
eOI. HydrazJnec;arboxhyde, 2.(4.methylphenyl) : , 38577-24-1
802. 1-lllaphthalenesulfonicacid.6-diaw.5,8-dlhydro-!klxo..2-methoxyethylester 42372-33-8
803. Benz8nedlazonium.5-chIoro.2-(4-chloraphenoxy) 46813-44-9
804. 5enmIc acid.2.amino-,(2.h)'droxy-l-naphthaJenvl)methylenehydrazide ~-9
805. 'PRIpeAoIcacid. 2.2-dimethyl..2. (methylamlno)thiaxomethylhydrazide 51672-22-1
806. BenmIc acid. 2-bydrazlno-. rnonohydrochloride 5235e-01-1
807. ~ (2-ch10r0-4.1k:timathylphenyl). 55034-69-0
808. 2-Napl1thalenecaltloxylicacid.2.(2.naphthaleJlVk:atbonyl)hydrazide 56149-1'2-3
809. 2~ecartIoxyIIc: acid, 3.methoq.,2. (3-methoxy.2.naphthaJenyl)carbonylhydrazide 58698-34-3
810. 0Uin0IIne.3-hydrJlzlno-.dihydrochlodde ~ 61622-35-0
611. Hydraz/n&.C2.4.6-lrichlorophenyl).,date ... &133-19-9
812. AceIIc'.acIc12.4-2-2,4'bi8(1,1-dirnethylpropyl)phenoxy-5-nltrobenzoylaminopbeny\hydrazide 63134-31-6
813. AcetIcacid,2. 4-U5-amino-N2.4-b1a(1.1-d1mel¥PtopylJphenoxybenzoylJamlnoJphenylJhydrazlde 63134-32-7
814. TI1Iourea.N-[4-(2.formyIhydrllZino)phenylJ.N..phenyl $3148-7&-7
815. DodecanedIoIc,acid,bi82-(2-b~nzoyI)hydrazIde " 63245-38-5.
816. -H¥draziQecarboxaldeyde.2.(4-anilnop/1enyl} 63402-'28-8
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No. ChemIcal Name CASNo.

817.
818.
819.
820.
821.
822.
823.
824.
825.
828.
827.
828.
829.
830.

Benzoic acid. (2-ethylhexylidene)hydrazlde ~.................................................................................
BenzoIc acid. (2o/118111y1prepyfidene)hydrazlde......................................._.............................................................................................................................
1.4-Benzenedlc8ltJoxyll ac:Id.monome1hylestor. 2-(lo()Xo-3-phenyI-2.propenyt)hydrazide :..........
BenzoIc add. 2~. 2-t1-oxo-3-pheny1-2-propeny1)hydrazlde....._............................_............................................................................................
~lIonamide, N-[2-(4-hydnIzjnophenyllethyS)..BUllate(2:1) ......................................................................................._......._...........................
Hydrazfnec:albc»dmldamlde.N(or 2)-[(2.hydroxyphenyt)me~J- ...................................................................................................................................
Dodec8noIc acid. 2-(aminothloxornethyt)-1-(I-oxododec::yt)hydrazlde..................................................................................................................................
HydrazIne.1.2-bis(2.4.6-Irinltrophenyl)- :........................._...........
BenzoIc acid. 4-(1.1-dimelhySethylh(2-hydroxy.l-naphthatenyl)-methylene hydrazide......_..........._...._.................._........................._..........
Hydr8ZIne,1.1-dime\hyl-2-(phenylmelhyt)-.monohydrochloride._.._......___.........................................._.................._...................._.................
Benzenedlazonium. 2,5-dichJoro.4-sullo-.hydroxide. Inner salt ................................................_.......................................................................................
Hydrazlne,[4-(phenylsulfonyl)phenyl).....................................................................................................................................................................................
l-N8phthalenesulfonlc acid, 6-diaz0.5.lkfihydro-kxo-. 2-(2-methoxyeIhoXYle1hylester ............................................................................-................
Dlazenec:albolhlolcacid. [1.1.-blphenylJ yS..2-(1.1.-blphenyIJ yShydrazide......................_................._...................._................._..._..._.

63451-38-7
63494-84-8
64033-96-1
64078-75007

656850049-8

67783-12-8
68518-83-8
68883-32-9
887~
88957-34-8
69121-21-7
70714-83-9
71550-36-2
73507-47-8

1.3.fRemovals. No chemicals were
removed from the Priority Testing Ust
as a result of recent (within the past
year) EPA responses to Committee
recommendations. However, the
Committee is providing a complete list
of 92 chemicals and 18 chemical groups
that have been recommended and

removed from the Priority Testing List
since the lTC's 1st Report in October
1977(Table 2), Reasons for removing
chemicals from the Priority Testing Ust
as well as the reference for the original
Committee designation or
reconunendation are contained in the FR
citations listed in Table 2.The Report

numbers for the original Committee
designation or recommendation are.
listed in Table 2. Reports have been
consistently published every 6 months
since October 1977,e.g., the 10th Report
was published in May 1982.

TABLE2.-REMOVALS FROM THE TSCA SECTION 4(E) PRIORITY TESTING LIST

Re-
port
No.

Chemical/Group PubUcation DateFR Citetion

1 Alkylepoxides ............-..................................................................-..................................................-......-............................-

1 Alkylphlhalate8 ,

1 Chlorinated benzenes (mono and dl.heaJlh)................................................................................................................................

1 Chlorinated benzenes (mono and dI-envitonmental) ............................................................................................................._...

1 Chlorinated paralllns ........................................................................................................................................................................

1 Chloromethane.................................................................................................................................................................................

1 Cresol, ...............................................................................................................................................................................................

1 Hoxachloro-l,3-butadlene ,

1 Nitrobenzene : ,

1 Toluene ..............................................................................................................................................................................................

IXylenes...................................................................._.........................................................................................................................

2 1.1.1.Trichloroethane..........................................................................................._........................................_...........................

2 Aaylamlde (heaIth)........_..............................................................................................................................................................

2 AaytarnIde(environmental).............................................................................................................................................................

2 Arylphosphates ; ~ :...............................
2 Chlorinatednaphthalenes...................._..........................................................................................................._...........................
2 Dichloromethane..........._...............................................................................................................................................................

2 Halogenated alkyl epoxldes............................................................................................................................................................

2 Polychlorinated terphenyls ,

2 Pyrtdlne...._......................................................................................................................................................................................

3 1.2-DIchJoropropane.......................................................................................................................................................................

3 Chlorinated benzenes (tJI,tetrnand pente-heafth) .......................................................................................................................

3 Chlorinatedbenzenes(tri,tetrnand,penta-envlronmen\al) ,
3 GlycidoI$ .........................................................................................................................................................._.......................

4 4,4'.Me1hyIenedianiline ,

4 Ac:etonitrUe 1
4 Anilineandbrorno-.chJoro.ornitroanlilnes........................................................................................................................._......

4 Antimonymetal................................................................................................._............................................................................

4 Antimonysulflde ,......................
4 Antimonytrioxide..............................................................................................................................................................................
4 Cyclolwxanone ;....................................
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49 FR 449

48 FR 53775

45 FR 48524

49 FA 1760

47 FR 1017

45 FR 48524

4S FR 31812

47 FR 58029

48 FR 30300

47 FR 56391

47 FR 58392

46 FA 30300

45 FR 48510

48 FR 725

4S FR 57452

46 FR 54491

46 FR 30300

48 FR 57695

48 FR 54482

47 FA 58031

49 FA 899

45 FR 48524

49 FR 1760

48 FR 57562

4S FR 31808

47 FR 58020.

49 FR 108

48 FA 717

48 FR 717

48 FA 717

49 FA 136

J!I"U8IY 4.1964

October 30.1981

July 18. 1980

January 13,1984

January 8.1982

July 18. 1980

July 11. 1983

December 29,1982

June 5, 1981

December 16.1982

December 16.1982

June 5, 1981

July 18, 1980

January 8.1983

December 29,1983

November 2,1981

June 5. 1981

December 30,1983

November 2.1981

December 29.1982

January 6.1964

July 18. 1980

January 13.1964

December 30.1983

July 11. 1983

December 29.1982

January 3.1984

January 6.1983

January 6,1983

January.6,1983

January 3.1964
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TABLE 2.-REMOVAlS FAOM THE TSCA SECfION 4(E) PRIORITY TESTING LIST-Continued

Chem1caI/Group fIubIlcaIIon Dale.FA CitaIIon

4'11eJalChloracyclopentadJene ,
4 bop/IDRIII8 ___._._......_......._....._..........._
4 "'eaJIJI axide._..._.................................................._.........................................._..._.._...._...................._........_..._

4 M8IIIyI~ kelone :
4 1.te1hylisDb111y11Ietone...................................................................................................................................................................

58enz1dine" o-dianisIdIneend o-tofldlnebased dyes .____.........._..........._...........__.

5 HydroquInone ,

5 CuInone.............................................................................................................................................................................................

8 Phenylenediamlnes..........................................................................................................................................................................

7 AIkyI\Ins___......................................................._..............._.._...._........._._......_._...._..._............................

7 ~~"hlhalete_._.._......___.__....._...__._____.....__.._................_
7 Bu¥ ~ tJutylphlhaJele , :....-..........................
7AUOI081k8nes............_.._........................._._.................._.....................................................................................................

,
82.ch10r0toluene..___............................_..............._......._.............................................................................................

8 Die\hyIeneIriamInB : : ,
8 HexechlOlOethane............................................................................................................................................................................

8 4-Chlorobenzotrifluoride........_......................._.._..__..........__............__....._._......................._.................

8 ChIorendicadd .._......_____..._...._........................._._..............................................................

8 TrI8(2-d11oroe1hy1)phosphilB._................................._.........................................................__._..........._..........................

10 1.2 Trimethylbenzene ~.....................................................................................................................................................
10 Biphenyl..............................................................................................................................................................................................

10 BJ¥tOIuen8 ,

~~~=::e~:~~:~::~~::::::::::~~::::::::::::::::::~=::~:=::~~:::::~:~:::~::::::::::::::::::=:::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1

11 4-(1.1.3.3'TillnllnBtIIyIbutyI)phenol ;............................................

11 Bis(2~lereplllh8lale : : ;

11 CarboIuran intellnedla1es : ,

11 Dibulyltinbls(lsooctylmBleale) "

11 ~~tele)

11 Dibtl¥1Inbis(lawelmercaptide) ._.._...._....................................._..................._

11 DibutytIIn<Clilaurate.._...................._...___...__........_.......................................................................

11 OI/II8IIIrIIntIIs(Isooc:IyImercaptoacelBta)_.. ,
11 ~ frIs(~I'IMIfCIIp\oeOll\elB)

11 MonDIIIBlhy\tin tria(lsooc:lylmercelo8cetete) .___._..__........
11 TfIs(2-elllylhexyt)tnm8I11teIB ........._._................._....................

12 . 24'httnoxret/lllnOl_..........................................______.....___...__..........___..............._

12 CaJcIuM~Ie-...................................._-....-........._-......._....---....----...__
12 Cob8t 4111PhIhena1e :.............._.........._._.................................__

12 Lead ~._.........................................................................................................................................................._.........

12 ~_........_.........................................................._.........................................._...........................................................
13 1.2.3.4.7.1-HexechIoronorbornad._................................................................................................................................_....._.

13 ~ butyl ethBracetalo :................_........................................................................................................
13 EIh~ bIs(oqethyIene)dIacetote ...............................................................................................................................................

13 ~__..._.....__.._....................................................................................................................................................

14 ~.2~1.2-dibromoeIhyt)~xane..............................................................................................................................

14 2-E1hythexanok:acid ,
14 3,4.Q1cbloR:lbenzotrllluoride.............................................................................................................................................................

14 ~ A_...._...._............................................................................................................................................................_

14 DiaoprGpyIbIphenyl...........................................................................................................................................................................

14 I~en~ :.......................................................................................................................

15 9.1G.Anlhrequinone : ..............................
15 ChIoroprene............__.....................................................................................................................................................................

...--.......-..-................................................................

-...----......-...........-
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471=R 58023 December 29.1882

. .48 FA 7Z1 .IInu8Jy 6,1983

48 FA 30699 July S. 1883

47 'FA 5OO2S t)Bce1llbor29. t982

47 FA '58025 December 29.1982

46 FA 5500C 1IIovembBr 5,1981

4S FA 438 .JenUaIY 4.1984

48 FA 456 JenuaIy 4.1984

47 FA 873 January 8.1982

47 FA 5456 February 5.1982

48 FA 53775 ()ctober 30.1981

48 FA 54487 !NoIembBr 2.1981

48 FA 53704 Oc:tober 30,198'

47 FA 3588' JanuaJy26.1982

47 FR 18386 AIri 29. '982

47 FR 18175 Ap/U 26. 1982

47 FA 50555 November 8.1982

47 FA 44878 October 12.1882

47 FR 48466 November 1.1982

48 FR 23088 May 23,1983

48 FA 23080 May 23.1983

48 FA 23088 May 23. 1983

48'.FA 23098 May 23. 1983

48 FA 5.839 November 14,1983

48 FA '5~971 November 15.1983

.c8 FA 51845 November 14.1983

50 FA 29761 July 22. 1985

48 FA 51361 November 8,1883

.c8f'R51361 .tblember8.1983

.c8 FA 51361 NovBmber8.19B3

48 FA 5136. NoYember 8.1983

48 FA 5~361 No¥embBr 8.1983

48 FA 5.361 November 8,1983

48 F.R 5'36" No\o18mfier8.1983

48 F.R 51824 :N<MImber 14.1983

49 m 2'~ May 21, 1984

4S FA 2'411 May 21. '984

48 FlU14', May21,1984

48 FA 2.411 May 21.1984

48 FA 21311 May 21. 1984

49 FA 45654 November 19.1984

49 FA 45608 Jiovemb8r 18,1984

49.FA 45651 November 19.11184

49.fR 45610 November 19.1984

50 FA 19460 Mey 6. 1985

50 FA 20678 May 17. 1985

52 FA 23547 June 23.1887

50 FA 20691 May 17. 1985

50 FA 18820 May 3. .985

50 FA 16820 May 3, 1985

50 FA 46011e? NoYembere,1985

50 FA 29781. August 26.1985
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TABLE 2.-REMOVALS FROM THE TSCA ~CTION 4(E) PRIORITY TESTING lIST-Continued

1.4 The TSCA section 4{e)Priority
Testing List Section 4(e)(I)(B)ofTSCA
directs the Committee to: ... · · make
8uch revisions In the [priority) list as it
determines to be necessary IlDd ···
transmit them to the Administrator
together with the Committee's reasQns
for the revisions,;> Under this authority,
the Committee Is revising tho Priority
Testing Ust by designating 6 chemicals
and recommending 3 chemicals and 11

chemical groups. These revisions are
listed in Table I,

The PrIority Testing Ust fI'able 3)
Includes designated, recommended with
intent-to-designate'and recommended
chemicals, Individual chemicals in
Priority Testing Ust chemical groups are
listed in Table 1 or the paragraph
following Table 1 of this and previous
Reports with appropriate notes that
minimize ambiguities related to 1'SCA

section 8(a) and 8(d).reporting
requirements. Tables 2 (Removals from
the Priority Te8tlng Ust) and 3 (the
Priority Testing Ust) 1I8tthe 123
chemicals and 38chemical groups that
have been recommended or designated
for te8ting since the Committee's 1st
Report in October 1977.Table 3 reads as
follows:

TABLE 3.-THE TSCA SECTION 4(E) PRIORITY TESTING LIST

Delli Enlry

..., ."' ~ j

Recommended

May 1988 lmIdazoIiu:n qualem8IY ammonium compound8 Recommended

November 1988 Te1J8kIa(2~ : Recommended willi lntenl-lo.deslgnal8

November 1988 . TrIs(1,:J.dichIoro.2-popy1)p/Iosphete Recorilmended with Intent.1I>desJgna1ll

November1988 .. TrIs(1-cNoro-2.propy1) ptIospItatA '.. Recommended willi Intenl-to-deslgnalll

Nowmber 1988 .._ Tria(2-chIoro-I-propyt)pho8p/1alll : :. RecommendlJdwilliInlenl-to-deslgnalll
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. OIemIcaI/Group FA CiIaIIon Publlcallon Dale

15 CUmene........_.._..........:. __-'.._.....................................:.........................._........................__..___............_..... 50 FA 46104 November 8,1985

15 2.Mercaptobenzothiazole........__._...........................................................__......._..._............._.._.................... 60 FA 48121 November 8,1985

15 OcIame1hyIcyciolell'asiJoxane____..............._............................_.............____......... 50 FA 45123 October 30,1985

15 "-''''''''''''' ....-- 50 FA 48785 November13,1985

15 SodIumN-melhyhY-oleoyllaurlnG__...__.................__.._.... .-... 50 FR 48178 November8,1985

18 _._. .---...-..............--..-..--..... --..-..............-- 51 FR 17864 May 15, 1988

.18 Tetrabromoblsphenol A..._...._..._......................................................_...........__..._....._................... 51 FA 17872 May IS, 1988
18 Trlelt\yl8n8glycolmonobutyIEI1IIer____.....................:.........................._..................,..............._........_...._...._._.....:.51 FA 27883 May 15, 1988

18 Trlelhylene glycol rnonoettIyIe1her--.....:._..._..._._...__.......____..._____._......_. 51 FA 27883 May 15,1988

18 Triethylene 1I1OI1OnI81hyte1her_......_..._.........._..__............ .-..-...... 51 FA 27883 May 15, 1988

17 Diisodecyl phenyl p/IosphIIe..___._........._...._.._..._..._......... -----.... 64 FA S112 FebNary24,1989
18 2.ter1-bu1y1pheno1...._...._...___..._............................._...._.._...................._.._..____._.._....... 52 FA 23882 June 25, 1987
IS CycIo/Iexane.....................-....-...............................................................................................--........--........................ 52 FR 19098 May20, 1987
19 MetI1yIethyI ketoxlme_...._.____......................................................_.........._._......._.._........._.... 63 FA 35838. September15,1988
19 Trtbu\yIphosptIatli ..........-....-..................--.........--....-.----.-..---- 52 FA 43346 November12.1987

19 DiaperIe blue dye 79 (bromoelhoxy subsIIIuIed) ....._.__..._....____._......__.. _0"''''- 54 FA 46102 November21,1989

20. Disperse blue dye (c/1IoroeIhcrcy subsliluted) ..._....___......_...._.........._....__...:._.......__..._...._ 54 FA 46102 November21,1989

20 Dispersebluedye (cNoromettoxysubstiluted)........_.................................................................._._........_.................... 64 FA 48102 November21,1989

20 Disper1eblue dye79:1(bromomelhoxy8Ubs1J1uted)......................_...__...................__.....;__.........__.................. 64 FR 48102 November 21,1989

20 E.... ......-......................................--..-............-.--......---........- 53 FA 48262 November18,1988

20 Isopropanol ---..---..... ---..... 53 FR8838 MardI 18, 1988

20 Methyt1er1-bu!y1ether ....-.-....-...-...-..-..-..-----...-.... 53 FA 10391 March31,1988

21 AcId blue 40 ......._ ...-.....-...................................-...........-.---..----.-.................. 53 FR 18198 May20, 1988
21 AcId blue 45.....................___.............._..._....__..... -----............. 53 FR 18198 May20, 1988
21 AcId form of AcIdblue "40 ..-...-...--.-...................-.-.........-..-.-..-.......--......-------........ 53 FR 18198 May20, 1988
21 Add formofAcIdbfu845... ...-.-.-...-.--..-.--.-...--.---..--....--.-.--...... 53 FA IS198 May20, 1988
21 .DiSPerMblue 58...._ -----.-.....----...-.-.-- ---........ 53 FA 18198 May20, 1988
21 Dispersered60._.. .---.-.....-....-....-.----..-.-. .-....... 53 FA ISI98 May20, 1988
22 1,6-Hexame1hylenedilsocy\l ........--.-..-...--....-.....-..........--.-....... .-......-... 64 FA 21240 May 17,1989
23 Crolonaldehyde.........._.._.. ---....-........-.................-...........-....-...........................--.---............ 54"FR47062 November 9,1989
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TABLE3.-THE TSCA SECTION4(E) PRIORITY'TESTINGlIST-Continued

Date Entry Action

November1988 .Trisl2-ch1oroeth\ll)1lhosphate Recomrnen<ledwith Intenl.to-designate

November 1988 : Bu1yra1dehyde : , Recommended

November1988 1.2-B1s(2,4.8-tribromop/lenoxy)-4l~ Designated

November 1988 ; Oecabromod1phenyl ether ; : Designated.

November1988 Hexabromocyclododecane ~ 'DesIgnated

November1988 Octabromodlphenylether De&!9nated
November1988 ':' PentabromodIphenytether DesIgnated
November1988 BromInatednameretardant8 Recommended

May1990 lsocyanates : Recommendedwith Intent-to-deslgnte

May1990 BromlMtednameretanlanl8 : R~rnended

=~;;::~~=:==~~=======~_..=:~=:==:=::==:=::=:==::=:=::=:.==~
Nov.ember 1990 SodIumcyanlde DesIgnated

November1990 Ac.y11cacid ~nated

November 1990 Acetophenone , : DesIgnated

November 1990 PhenoI ~ DesIgnated

November1990 N.N-OUnethylanDlne Qeslgnated

November1990 Ethytacetate DesIgnated

November1990 : .,2.6-OImeth\llp/lenol Designated

NOvember1990 : : AIdehydes .Recommendedwith Intent~te
November1990 2,4-DInItrophenoI Reconvnended

November1990 : :. 3.4-OImethylphenol Recommended

November1990 N-phenyl-1-naphthytamlne Recommended. .
November1990 Sulfonea : Recommended

November1990 SubstantIallyproducedchemk:alsInneedof 8UbchronIctasts R8commended

May1991 Acetone ~ : ; ~ DesIgnated
May1991 ~. n.ButanoI ; Designated

May 1991 : .lsobutanol.: : DesIgnated
May 1991 Di-(2..thythexyt)adipata__~ : DesIgnated
May 1991 DImethylI8rephthalale "' DesIgnated

May 1991 , .ThIophenoI DesIgnated
May 1991 : : rn-DInI1robenzene ; Recommended

May 1991 ~.:' Allyl81001101 : : Recommended
May1991 : 2,4-DIchIorophenol_: Recommended

May 1991 AJkynes : Recommended
May 1991 NltroaIoohoil Recommended

May1991 : .Phosphonluma Recommended
May 1991 HydrazInea: Recommended

May.1991 0xIrane8 Recommetlded

May1991 Alkoxysil8lllll R8COI1\!'!Iencled

May 1991 : Aldehydehydrates : Recommended

May.1991 ~ : Propyleneglycoleth818andeatera RecOmmended
May 1991 , ~.. Methyl ethylene IJIycoIether8 Recommended

May 1991 Isothlocyanates ,Recommended

May1991 Cyanoacrylates : : :"'_"_ Recommended

Chapter 2-Recommendalions of the
Committee .

2.1 Chemicalsrecommendedfor .
priority consideration by the EPA
Administrator. As provided by section
4(e)(1)(B)ofTSCA. the Committee is
revising the Priority Testing List by

designating six chemicals and
recommending three chemicals and
ele'(en chemical groups (see Table 1).
The recommendation of these chemicals
Is made after considering the factors
identified In section 4(e)(1)(A)and other
rele.vant information. such as the

chemical testing information
deficiencies of Member Agencies.

2.2Designated chemicals-2.2.a.IRIS
chemicals-Introduction. The
Committee reviewed a subset of
chemicals that are listed on the EPA's
Integrated Risk Information System
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(IRIS).IRISis an electronicdatabase,
prepared and maintained by EPA. that
contains health risk and EPA regulatory
information on chemical substances.
IRIS was developed for EPA staff in
respoilse to a growing demand for
consistent risk information on chemical
substances for use in decisionmaking
!lnd regulatory activities. Although IRIS
was designed for EPA staff, it is also
accessible to state and local
environmental health agencies, private
citizens. libraries and organizations
through Dialcom.lnc.'s Electronic Mail
telecommunications system. Por more
information contact IRISUser Support in
EPA's Environmental Criteria and
Assessment Ornce, Cincinnati. Ohio
(513/569-7254or PTS 684-7254).
. The EPA'sReferenceConcentration
(RfC)/Reference Dose (RID)Workgroup
asked the ITC to designate or
recommend inhalation{RfC) or oral(RID)
testing of IRIS chemicals to provide data
to develop or improve RfC or RID
values. An RfC or RIDvalue is an
estimate of how much of a chemical
people can inhale or Ingest daily without
experiencing deleterious effects during
part or all of their lifetime.

The Committee-activated
comprehensive networking and
information exchange processes were
used to facilitate communication and
coordination of chemical testing. The
Committee considered unpublished
studies in Member Agency's files and
past. present and future Member Agency
activities. The Committee discussed
studies conducted by NTP and EPA's
Health Effects Research Laboratory and
Environmental Research Laboratories.
studies sponsored by NlOSH. studies
used by OSHA and CPSC. studies
submitted under TSCA as well as '

studies In FDA's files. The Committee
learned about ongoing international
activities, about ATSDR's data research
needs. about EPA's Taxies Release
Inventory (TRI) information. about
Health Hazard Evaluations and Hazard
Evaluation and Technical Assistance
Reports, walk-through surveys. ete-.,
conducted by NlOSH, uses considered
by the FDA. activities under other
statutes, and so on. As part of the'
Committee's efforts to comprehensively
consider testing information
deficiencies, the Committee reviewed
available- information on physical/
chemical properties and persistence as.
well 88 ecological effects and identifIed
a number of chemical fate and aquatic
toxicity testing information,deficiencies.
£PA's Neurobehavioral Toxicology
Branch also reviewed these chemicals
for potential neurotoxicology concerns

and the Committee identified
neurotoxicity testing deficiencies.

For 36IRIS chemicals, the Committee
has completed partial (21)or
comprehensive (15)assessments of
available health effects, chemieal fate
and ecological effects information. As a
result of these assessments, the '

Committee designated six chemicals
and recommended three chemicals for
testing (see Table 1). Three chemicals
were recommended. because the
Committee wants to review the TSCA
section 8(a) and 8(d) information and
any use exposure and release or
physical chemical property information
that is voluntarily submitted, before
deciding whether to designate these
chemicals for testing. The Committee
has considered, but 1&not
recommending health effects or
chemical fate testing at this time for four
IRIS chemicals (aldehydes -chloral.
furfural, benzaldehyde and acrolein)
that were recommended for ecological
effects testing in the 27th Report,
because it wants to review the
Bubmitted'TSCA section 8(d) studies to
avoid duplicative and unnecessary
testing and to review the TSCA section
8(a) submitted information as well as
any use exposure and release or
physical chemical property information
that is voluntarily submitted. before
deciding whether to designate these
chemicals for testing. The Committee is
retuming 2 chemicals to the EPA
because the Committee's review
identified health effects data that appear
to be sufficient to reduce the Uncertainty
associated with risk assessments
(cyclohexane. CASNo_Uo-az...7and
chloroprene,CASNo.126-99-8).Bothof
these chemicals were previously
recommended for testing by the ITC;
EP~'s implementation of the
Committee'stestingrecommendations
aDd testing by NTP provided sufficient

'health effects data.Noneof the IRIS
chemicals that were designated or
recommended for testing in this 28th
.Report were listed in Title UIof the 1990
amendmentsofthe CleanAir Act. The
Committee is continuing to review
informationonnwmerousIR1S
chemicals. including Z1that are listed in
the Clean Air Act. One of these 21
chemicals.phosgene(CASNo.75-44-5)
was deferredin thisReport(seeChapter
1.3.e).

During the review of dimethyl
terephthalate. the Committee evaluated
the t~ting information deficiencies
associated with terephthalic acid (CAS
No. 1~Z1~), because there are several

. facilities.that have capabWties of
producing over a billion pounds of
dimethyl terephthalate or terephthalic
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acid per annum.The Committee
reviewed exposure informatioo. the
December 10, 1990Notice of Final
Rulemaking delisting terephthalic acid
from the Toxic .ReleaseInventory (TRI).
the documentation supporting that
delistiog. the available data that EPA

, cited in their recently proposed
developmental' toxicity and reproductive
effectstestingrule,as:wellas a
considerablevolumeof publicly-
available information on chemical fate,
ecological effects and health effects of
terephthalic acid. Based on this review
the Committee is not recommending
terephthalic acid for chemical fate,
ecological effects or health effects
testingat this time.TheCommittee
shares EPA's concern about the
potential of terephthalic acid to cause
adverse reproductive effects and is
soliciting voluntary submission of
studies related to terephthalic acid's
developmental toxicity potential.

.because 'there were no publicly-
available developmental toxicity
studies.

Summary of recommended studies.
Recommended studies are summarized
in Table 1.

Acetone (CAS No. 87~1).

Physical and Chemical lnfonnation
The Committee hasinfonnation on the

measured physical chemical properties
of acetone, including melting point (-94.7
'C; Ref. 12, Riddick 1986).boiling point
(56.07'C; Ref. 12, Riddick 1986),log
octanol/waterpartitioncoefficientC-
0.24; Ref. 6. Hansch and Leo1985).water
solubility (miscible; Ref. 12, Riddick
1986),vapor pressure (231.5mm Hg @25
'C; Ref. 2, Boublik et al. 1984).and
Henry'sLawconstant (3.88E-Satm-m3/
mole @25 'e: Ref. 15, Snider and
Dawson 1985).

Rationale for Recommendation

A. Exposure Information-
Productionluseldisposallexposurel
release. The Committee reviewed
available exposure Information
including the data EPA cited in their .
recentlyproposedneurotoxicitytesting

. rule (Ref.21;u.s. EPA1991).In addition.
the Committee has reviewed other

. supporting, information listed below. In
1989,1.145billion kilograms of acetone
'were produced at 11facilities in the
United States (Ref. 22, USITC 1990).

, Therewere 13facilitiesthat
manufactured acetone in the U.s. in 1990
(Ref. 16. SRlI990). Acetone has the -
fonowing uses: ,in the manufacture oC.
methyl methacrylate, methacrylic acid
and higher methacrylates 40 percent;'
Bolventuses 20percent; Bisphenol-A 13
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percent; methyl isobutyl ketoJ;1eand
methyl isobutyl carbinol 10percent; drug
and pharmaceutical applications 6
percent; miscellaneous cheni..lcaluses 5
percent; exports 6 percen~ (Ref.3. CMR
1990).Solvent and miscellaneous' uses of
acetone include paint. varnish and
lacquersolvent;celluloseacetate. .
especially as spinning solvent: to clean
and dry parts of precision equipment:
solvent for potassium iodide and
permanganate; delusterant for cellulose
acetate fibers: specification testirig of
vulcanized rubber products (Ref. 13, Sax
and Lewis 1987).

BEvidence for exposure-}iuman
exposure. The Committee reviewed
available human exposure information
including the use of acetone in a variety
of commercial and consumer
applications that may lead to.worker
and consumer exposure. which EPA
cited in their recently proposed
neurotoxicity testing rule (Ref.21. U.S.
EPA 1991).OSHA', proposed and final
rule Permissible Exposure Limit (PEL)of
750ppm and STELof 1.000ppm for
acetone was established from .the
NIOSH recommended limit. which was
based on several industrial and human
studies indicating irritation and central
nervous system effects resulting from
exposure to acetone at concentr!itions
below 1.000ppm (Ref.20. U.s. EPA .
1,989).The National Occupational
Exposure Survey (NOES) conducted
during 1981-83by NIOSH reported that
1.510.107workers (468,647females) were
potentially exposed to acetonE!.Of these
workers. 69percent were potentially
exposed during the use of trade name
products containing acetone (Ref. 10.
NlqSH 1989).In a pilot study of
personal air samples of persons living in
urbap New Jersey, acetone was
qualitatively detected in 8 of 8 samples
indicating possible human exposure in
ambient urban air (Ref.23. Wallace et
al:1984). .

C. Environmental exposure. The
Committee reviewed available
environmentalexposureinformation .
including the data that EPA cited in their
recently proposed neurotoxic;ty testing'
nile (Ref.21.U.S. EPA 1991).According
to TRL 191.111.104lbsof acetone were
released to air. 2.030.623Ibs were
released to water, 293,3971bliwera
released to land. 14,526,002Ibs were'
released to publicly owned treatment
works (POTWs) in 1987{Ref.18,TRI .
1990).Acetone was found In 10drinking

. water supplies in 10 different cities in
the United States in 1974-1975;of these '

drinking water supplies. it was detected
at a concentration of 1.0 ppb in one
supply (Ref.19. U.S. EPA 1975).It was
found at concentrations ranging from 1-4

ppb in '3of 8 surface water sampling
sites in the Lake Michigan basin (Ref.5,
Ewing et al. 1977;Ref.1. Konasewich 'et .
a1.1978).. :

According to the 1981update of the
National Ambient Volatile Organic
Compounds Data Base. which includes
data from 1910-1980.acetone may be
present at low concentrations in
ambient air at a daily average
concentration of 6.93ppbv and a median
concentration of 0.93ppbv (Ref.14. Shah
and Heyerdah11988).Acetone has been
detected at an average concentration of
1147ppb in 3 test runs in municipal
wastewater and 29ppb in POTW
sl!condary effluent (Ref.1, Bhattacharya
et al. 1990).Acetone has been detected
in smoke from burning wood.
a~tomobile exhaust, and particle board
(Ref.9, Lipari et at 1984;Ref. 11.
Tichenor and Mason 1988;Ref. 24.
Westemolm et al. 1988).
I. Chemical Fate Information

The need for chemical fate testing of
acetone was considered by the
Committee and Is not recommended at
this time. .

U. Health Effects Information,
EPA's RfC/RID Workgroup requested

that the ITC review health effects testing
for aceton.e because there is a low.
confidence in the RID value and' no RfC
value. The Committee reviewed recent,'
publicly-available health effects studies
and recommended testing based on
Insufficient studies that could increase
the confidence in the RID value.

The Committee reviewed available
reproductive effects data. A mild toxic
effect on spermatogenesis (depressed
caudal-and epididymal weights,
decreased sperm motility. and increased
incidence of malformed sperm) was
seen in male mice administered 50.000
ppm in-drinking water for 13weeks (Ref.
11, NTP 1990).In a reproductive, effects' .
screening test. no maternal toxicity was,
~oted in pregnant female mice
administered 3500mg/ks/day of ,

acetone by gQvageon gestation days 6
through 15. but the treated groups
showed decreased reproductive index.
increased gestation length. reduced birth
weights. decreased neonatal survival.

. and increased neonatal weight (Re~.4.
EHRT1989).Available studies indicate

.that acetone Is a potential reproductive
toxicant, but are insufficient to
c;haracterize the reproducfive effects of

, acetone because only one dose was
tested and only one generation was
itudled. .

The Committee reviewed available
neurotoxicity data ii1cludingevidence of
depressed neurological functioli .
resulting from Inhalation expo,sure to

humans. tats and'mice that EPA cited In
their recently' proposed neUrotoxicity,
testing rule (Ref. 21. U.S. EPA 1991).1ri
addition to studies reviewed by EPA.
the Committee reviewed a st,udyin
which rats. administered 5" (w/w)
acetone in drinking water for 6 weeks
showed de~ased nerve conductioJ)
velocity during week (t,but "ot earlier in
the treatment period (Ref:8. Ladefoged
et at 1989).Available atudieslndicate
that acetone is a potential .' .
neurotoxicant..are insufficient to
comprehensively characterize.the

. neurotoxic effects because tests were
conducted oniy with males or one test
dose, and limited endpoints were
examined.

The Committee' recommends
reproductive effects testing because
there are potentially substantial .,
exposures, and because there are
insufficient data to reasonably
determine or predict these effects of
acetone. The Committee is not
recommending' neurotoxicity testing
because this t~sting recommendation
was implemented when EPA
promulgated their recently proposed
neurotoxicity testing rule (~ef. 21. U.S.
EPA 1991). . .

ULEcological Effects Information

The need for ecological effects testirtg
of acetone was considered by the .

. Committee and is not recommended'at
this time.
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D-Butanol (CAS No. 71-36-3).

Physical and Chemical In/ormation
TheCommitteehasinformationon the

measuredphysicalchemicalprop,erties
of n-butanol, including melting point (-
89.5C;Ref. 28. Weast 1985),boiling
point (117.2'C; Ref. 28. Weast 1985),log
octanol/water partition coefficient (0.88:
Ref. 10, Hansch and Leo 1985).water
solubility (74,000ms/L @25'C: Ref. 30,
Yalkowsky 1987),vapor pressure (7.054
nun Hg @25'C: Ref. 7, Daubert and
Danner 1985),and Henry's Law constant
(5.57E-6atm-ms/mole @25'C: Ref. 15,
Mackay and Yeun 1983).

Rationale for Recommendati~n
A. Exposure Informaiion-

Production/us8/disposal/exposure/
release. The Committee reviewed
availab.le exposure ~formatlon
including the data EPA cited in their
recently proposed neurotoxicity testing

rule (Ref. 25, U.S. EPA 1991). In addition.
the Committee has reviewed other

supporting information listed below. IJ,1
1989, 7.941 billjon kilograms of n-butanol
were produced at 8 facilities in t1ie
United States (Ref. 28, USITC 1990).
There were 6 facilities that
manufactured n-butanol in the U.S. in
1990 (Ref. 21, SRI 1990). n-Butanol has
the following uses: butyl acrylate and
methacrylate 30 percent: glycol ethers 25
percent; exports 16 percent: direct
Aolventuse 11percent: butyl acetate 10
percent; plasticizers 4 percent: amino
resins 1 percent: butylamines 1 percent:
miscellaneous2percent(Ref.6. CMR
1990).Solventand miscellaneoususes of
n-butimollnclude solvent for resins an~
coatings. dyeing assistant, hydraulic
fluids, detergent formulations, and
dehydrating agent (by azeotropic
distillation) (Ref.19. Sax and Lewis
1987). '

B;Evidence for exposure-Human
exposure. The Committee reviewed
available human exposure Information
including the use of n-butanol in a
variety of coinmerclal and consumer
applications that may lead to worker
and consumer exposure. which EPA
cited In their recently proposed
neurotoxicitytestingrule (Ref.25,U.S.
EPA 1991).OSHA's proposedand fmal
rule PELis a 5O-ppmceiling, with a skin
notationbecausedata in beagledogs
suggests that dermal contact with n-
butanol may result In a combined dose
rather than that obtained by inhalation
alone (Ref.24,U.s. EPA1989).The
NOESconductedduring1981-83by
NIOSHreporte~that 794.284workers
(115,385females) were potentially
exposed to n-butanol. Of these workers,
98percentwerepotentiallyexposed
during the use of trade name products
containing this compound (Ref.17. '

NlOSH 1969). In a'pilot study of human
mother'smilktaken from 4 urban areas,
n-butanol was quallta~vely detected in
3 of 12 samples (Ref. 18. Pellizzari et al.
1982). This compound was detected in 1
of 12 homes tested In Canada in '

November-December, 1986at a '

concentration of 37 JA.g/m': how.ever, it
was not detected in air outside the
homes (Ref. 5. Chan et al. 1990).n-
Butanol Is contained in several foods
which may lead to human exposure. For
example, n-butanol has been
qual,itatlvely detl!cted in cheese. fried
bacon. and Kogyoku apples (Ref.8.
Dumont and Adda 1978: Ref. 11. Ho et

al. 1983: Ref. 29, Y~jima et al. 1984). It
has been detected at concentrations
ranging from 32-145. ppb In dried beans

, and at mean concentrations of 53 ppb,
a9 ppb. 'and 32pp,b from dried beans,
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split peas, and lentils. respectively (Ref.
13, Lovegren et al: 1979).

C. EnvironmentoliexposUl'8.The
Committee reviewed available
environmentalexposurelnfurmation .
including the data. that EPA cited In their
recently proposed neurotoxicity testing
rule (Ref..25..U;S;EPA 1991).According
to TRI..33.623.8341bsof n-butanol were
released to'8Ir,,211,200lbs.were released
to water..485,530lbs were released to
land. 2.612.252Jbswere released to
POTWIItnl987'(Ref. 22.TRl1990). In
1988.TRI'Indicates that 36,145.1321bs
were released to.alr..127,610lbs were.
released to water,.174.513Ibs were .
releasedto.landi and 4.503,4651bswere
released to POTWs (Ref.22, TRI1990).
n-Butanolhas been qualitatively
detected in drinking water from 5 of 15
samples &om5 of 7 cities (Ref.14. Lucas'
et a1.1984)and one sample of drinking
water of persons living in urban New
Jersey in July-December. 1980(Ref.27.
Wallace et a1:1984).According to the
1987update of the National Ambient
Volatile Organic Compounds Data Base,
which includes data &om 1970-1980. n-
butanol:may I)epresent at low
concentrations in ambient air at a daily
average concentration of 0.545ppbv.
.and a median concentration of 0.074
ppbv (Ref.20. Shah and Heyerdahl
1988).n-Butanol'was detected in a river
highly polluted.from leather industries
utilizing steam diiltillation separation
and vacuum distillation at
concentrations of 87 ppb and 318ppb.
respectively (Ref.31. Y.asuhara et a1.
1981).It has been detected In air at a
Swiss water treatment facility (Ref.9,
Hangartner 1979);n-Butanol has been
found in Industrial effluent from
Inorganic chemical manufacture, a
petrochemical Industry. and pulp mill
effluent(Ref.2.Bursey'andPellizzari
1982;Ref.4..€arlberg et a1.1988;Ref.12.
Keith 1974).

I. Chemical Fate Information

The need for chemical fate testing of
n-butanol. was considered by the
Committee and is not recommended at
this time.

II. Health Effects Information

EPA'iIRfC/.RfDWorkgroup requested
that the ITC review health effects testing
for n.butanol' because there is a low
confidence in the RfD:value and' no RfC
value. The Committee reviewed recent
publicly-available health effects studies
and recommended testing based on
insufficient studies tharcould increase
the confidtmce in the RIDvalue.

The Committee reviewed available
reproductiveeffectsdata.n-Butanolhas
been shown to reduce'fertility of male
ents (2 of 17 matlngs produced litters)

exposed by inhalation to 7000 ppm for 6
weeks (Ref. 1. Brightwell et al. 1988),
and exposure for6hours/day for 7 days
to 50ppm led:to decreased levels of
testosterone (Ref. 3. Cameronet a1.
1985).Similar exposure to 6000ppm had
no observable effect or. fertility (Ref.16,
Nelson et a1.1989).Available studies
indicate that n-butanol is a potential
reproductive system toxicant, but are
inadequate to comprehensively
characterize the reproductive effects
because only males have been tested.
and 2-generation studies are lacking.

The Committee reviewed available
neurotoxicity data including evidence of
depressed neurological function
resulting from oral exposure to rats and
mice that EPA cited in their recently
proposed'neurotoxiclty testing rule (Ref.
25, U.S. EPA 1991).In addition to studies
reviewed by EPA. the Committee
reviewed other data (summarized
below) that support. the need to conduct
neurotoxicity testing. In a general
toxicity study, cage-side observations
included treatment-related ataxia and
hypoactivity during the last 6 weeks of
treatment among rats administered 500
mg/ks/day n-butanol for 13weeks by
gavage(Ref.23,U.S.EPA1988).When
male rats were exposed by inhalation to
6000ppm. differences were seen among
their offspring in a few behavioral (4 out
of 76) and neurochemical (4 out of 64)
measures. but no discernable pattern of
effectswas apparent (Ref.16.Nelsonet
al. 1989).Availablestudies indicatethat
n-butanol has neurotoxic potential. but
are inadequate to comprehensively
characterize the neurotoxic effects
because only males were tested or
exposure durations were insufficient.
and limited endpoints were examined,

The Committee recommends .

reproductive effects testing because
there are potentially substantial
exposures..and because there are
insufficient data to reasonably
determine or predict these effects ofn-
butanol on these systems. The
Committee is Dotrecommending
neurotoxicity testing because this
testing recommendation was
implemented when EPA promulgated
their recently proposed neurotoxicity
testing rule (Ref. 21. U.S. EPA 1991).

III. Ecological Effects Information

. The need for ecological effects testing
of n-butanol was c~)Osidered by the
Committee and is not recommended at'
this time.
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l80butanol (CAS No. 18-U-l).

Physical and Chemical Information
The Committee has infonnation on the

measured physical chemical properties
of isobutanol, including melting point (-
108 .e: Ref. 15Riddick 1986),boiling .

point (107.886.C; Ref. 15Riddick 1986).
log octanol/water partition coefficient
(0.76;Ref.9. Hansch and Leo 1985),
water solubility (85.000rng/L @25.C;
Ref. 25. Valvani et al.1981), vapor
pressure [10.45DUnfig @25.e: Ref. 3,
Daubert and Danner 1985).and Henry's.
Law constant (1.18X 10E-5atm-ms/mole
@25.C; Ref. 10.Hine and Mookeriee
1975).

Rationale for Recommendation

A. Exposure Information-
Productionluseldisposallexposurel
release. The Committee reviewed
available exposure Infonnation
Including the data EPA cited In their
recently proposed neurotoxicity testing

. rule [Ref.23. U.S. EPA 1991).The
Committee has reviewed other
supporting Infonnation listed below. In
1989.61.443million kilograms of
isobutanol were produced at 6 facilities
In the United States [Ref.24.usrrc
1990).There were 5 facilities that
manufactured Isobutanol in the U.S. In
1990[Ref.18, SRI 1990).Isobutanolls
used In organic synthesis, as a latent
solvent in paints and lacquers, as an
intennediate for amino coating resins. as
a substitute for n-butanol, In paint
removers. Ouorometric detenninations.
liquid chromatography and fruit Oavor
concentrates [Ref.17, Sax and Lewis
1987).

B.Evidence for exposure-Human
exposure. The Committee reviewed
available human exposure Infonnation
Including the use of Isobutanol in a
variety of commercial and consumer
applications that may lead to worker
and consumer exposure. which EPA
cited in their recently prop'osed
neurotoxicity testing rule (Ref.23. U.S.
EPA 1991).OSHA's revised final rule
PELIs a 50 ppm a-hour TWA (fonnerly
a PELof 100ppm a-hoUr TWA) for
isohutanol which Is expected to reduce
the risk of skin irritation associated with

. exposure to concentrations above the
revised PEL(Ref.22. U.S.EPA 1989).The
NOES survey conducted during 1981-83
by NIOSH reported that 192,949workers
(28.581females) were potentially . ,

exposed to isobutanol. Of these
workers. 95 percent were potentially
exposed during the use of trade name
products containing this compound (Ref.
14. NIOSH 1989).Isobutanol is
contained In several foods which may
lead to human exposure. For example.
Isobutanol has been qualitatively

detected in cheese, Kogyoku apples.
headspace volatiles of tree-ripened
peaches. and volatile compounds from
fried chicken (Ref. 5, Dumont and Adda
1978;Ref. 19,Takeoh et a1.1988;Ref.
22.Tang et a1.1983;Ref. 26.Yajlma et a1.
1984).It has been detected at
concentrations ranging from 22-300ppb
in dried beans and at mean
concentrations of 72ppb. 140ppb. and
100ppb from dried beans, split peas.
and lentils, respectively [Ref. 13.
Lovegren et a!. 1979).

C. Environmental exposure. The
Committee reviewed available
environmental exposure information

. including the data that EPA cited In their
recently proposed neurotoxicity testing
rule [Ref. 23.U.S. EPA 1991).Isobutanol
was found in air with similar
composition to urban and suburban air
from the southern Black Forest, W.
Gennany in 1983-1984(Ref. 11.futtner
1986)and it was found in indoor air from
4 of 6 homes in Northern Italy at
concentrations ranging from 1,300-20.000
ppb (Ref.4. Debortoli et a!. 1986).
Isobutanol was detected in a river
highly polluted from leather industries
utilizing steam distillation separation
and vacuum distillation at
concentrations of 142ppb and 685ppb.
respectively (Ref.27, Yasuhara et a1.
1981).It was detectedin leachatefroma
I-year old experimental landfill at a
concentration of 300ppm (Ref.1.
Burrows and Rowe 1975).air at a Swiss
water treatment plant (Ref.8,
Hangartner 1979)and air inside grain
fennentatiori units in a whiskey
distillery [Ref. Z.Carter and Unsky
1974).
I. Chemical Fate Information

The need for chemical fate testing of
isobutanol was considered by the
Committee and is not recommended at
this time.

D. Health Effects IDfonnatioD

EPA's RfC/RID Workgroup requested
that the ITC review health effects testing
for Isobutanol because there is a low
confidence in the RID value and no RfC
value. The Committee reviewed recent
publicly-available health effects studies
and recommended testing based on
insufficient studies. that could Increase
the confidence In the RIDvalue.

The Committee reviewed available
phannacokinetic data which are limited
to oral studies with small or unreported
numbers of rabbits administered
isobutanol by gavage [Ref.12, Kamil et
al.1953; Ref. 16, Saito 1975).Available
studies are insufficient to characterize
the phannacoklnetics of isobutanol
because only small numbers of animols
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were tested, and.pbarmacokinetic
endpointiJhave not been quantifiod.

No studies were located in the
pubUcly.-available.literature regarding
reproductive or developmental'effects of
isobutanol.

No neurotoxicological studies of
isobutanol' with.humans or animals were
located by the EPA. as indicated in their
recently proposed neurotoxicity testing
rule (Ref.23,U.S. EPA 1991].However.
the Committee reviewed:a g!Jneral
toxicity study in which cage-side
observations included a low incidence
of hypoactivity and ataxia among
gloups of rats exposed' to 1000rng/ks/'
day for 13 weeks (Ref.21. U.S.EPA.1986)'
This study ii1dii:atesthat isobutanol iila
potential'neurotoxicant. but is
insufficient to comprehensively
characterize .its.neurotoxic effects
because neurologic endpoints were
cxamined.

The Committee reviewed available
oncogenicity data. Oral administration
of isobutanolled to carcinomas and
myeloid leukemia in 3/19 rats. and
subcutaneous injection.led to
malignancies in 8/24 rats (carcinomas.
sarcomas. and one mcsothelioma) (Ref.
6, Gibel et aI. 1974;.Ref.7..Gibel et aI.
1975).These studies indicate that
isobutanoJ.1s a potential carcinogen. but
are Inadequate to characterize the
oncogenic effects because of the low
numbers of test animals exposed to only
one dose leveHor each, route of
exposure..and because of uncertainties
as to whether both sexes were tested.

The Committee'recommends
pharmacokinetics testing by oral and
inhalationroutesof exposure. .

reproductive effects. developmental
toxicity,and.oncogenicity testing'
because there are potentially substantial'
exposures..and because theru are
insufficient data to reasonably
determine or predict these effects of
isobutanol. The Committee is not
reaommending neurotoxicity testing
because this testing.recommendatlon
was implemented when EPA
promulgated. their recently proposed
neurotoxicity testing rule (Ref.21. U.S.
EPA 1991),

III. Ecological Effects Informution

The need for ecological effects testing
of Isobutanol was considered by the
Committee and litnot recommended at
this time.

References

(l).Burrows. W.D:. and.Rowe. ItS. "Ether
soluble constituents of lendfillleechate."
journal of the Water Pol/ution Control
Pederotion. 47: 921;..e23 (1975).

(2) Carter. R.V...and Unsky. 8. "Ga8Cous
emissions from whiskey.fermentation units."
Atmospheric Environment; 8: 57-82 (1974).

(~) Daubert. T.E.. and. Danner; R.P. Data
Compilation Tables of Properties of Pure
Compounds..New York. NY: American.
Institute of.Chemical Bnginee1'& pp. 450
(1985).

(4) Debortoli, M..Knoeppel..H.. Pecchio. E...
et al. "Concentrations of selected orsanlc
pollutants in Indoor and' outdoor air in
Northern Italy." Environment International.
12:343-350(1966).

(5).Dumont. J.P" and Adda. J, "Occurrence
of 88squlterpenes In mountain cheese
volatlles."foumal of Agricultural Food'
Chemistry..2&: 364-367 (1976).

(6) Gibel. W.. Lohs. K.. Wildner. G.P.. and
Schramm. T. "Experimental studies on the
carcinogenic effect othlgber alcohols; as
illustrated by S-methyl-1-butanob 1-propanol.
and 2-methyl-l-propanol." Zeitschrift fur
Experimente/le Chirurgie Forsch. 7(4):235-
239 (Ger) (1974).

(7) Gibel. W...Lohs. K.. and Wildner. G.P.
"ExperimentaI'Study, on Carcinogenic activity

. of propanol. 2-methyl~1~Propanol, and'S-
methyl-l-butano!." Archives de
Geschwulstfomch.. 45(1); 19-24'(1975);

. (6) Hangartner. M. "Sampling and analysis
of odorous compounds In water treatment.
plants." liltemational1oumal of
Environmenta/'Analytica/. Chemistry. 6: 161-
169 (1979); .

(9) Hanach. C.. and Leo. .A.J. Medchem
ProJect. Issue 26. Claremont,CA: Pomona'
College (1985).

(10) Hine. J.. and MookerJee. P.K. ''Tha
Intrtnsic Hylifophilic Character of Orsanic
Compounds. Correlations In terms of .

structural'contrtbutlons." Jouma/'of Organic
Chemistry. 40:292-296 (1975). .

(11) Juttner. F. "Analysle of orsanlc
compounds (voc) In.the.forestair of Southern
Black Forest." (Ger) Chemosphere.15: 985-
992 (1986). .

(12) Kamil..ILA Smlth. J.N.. and Williams,
R.T. "Studios in detoxication. 46; The
metabolism of aliphatic alcohols. The
glucuronic acid conjugation of acyclic
aliphatic alcohols," Biochemistry journal. 53:
129-136 (1953).

.(13) Lovegren. N.V.. Fisher. G.S.. Legcndre.
M.G.. and SChuller. W.H. "Volatile
constituent. of drted legumes." journal of
Agriculturol Food Chemistry. 227: 651-653
(1979).

(14) MOSH (National Institute of
Occupational;Safety and Heelth). National
Occupational Exposure Survey (NOES)
(1989).

(t5) Riddick. J.A.. Bunger. W.B., and
Sakano.T.K. Organic Solvents: Physical
Properties and Methods of Purification.
Techniques o/Chemistry Series. 4th edition.
New York. NY: Wiley-Intersclence. 2: 201-203
(1986). .

(16).Salto..M. "Metabolism of lower
alcohols," NlchldaHgaku Zasshl. 34: 569-585
(1975).

(17) Sax, N.I.. and Lewis. R.J. Hawley's
Condensed Chemical Dictionary. 11th
edition. New York. NY: Van N08trand
Reinhold Compeny. pp. 653 (1987).

(16) SRI (SRI. International). Directory'o!
Chemicol,ProeJucem..Memo Park. CA: SRI
Intemational..pp..715 (1990).

(19) Takeoka; G.It"Plath. R.A.. Guntert. M..
and Jennlngs..W~ "Nectarine volatiles:'
vacuum steam distillation' versus headspace
sampling," Joumal:ofAgricultum/ Food
Chemistl'y..36: 553-680. (1966);

(20) Tang. J:..JIn..Q.z...Shen. G.&. Ho. C.T..
and Chang. S.s. Mbolation and identification
ofvolatile comRounds &om' fried chicken."
Journal of AsriculturaJ'Food'Chemistry. 31:
1287-1292 (1983),

(21).U.S. SPA. "Rat oralsubchronic toxicity
study," Washington. DC: Office of Solid
Weste. US EPA (;l986);

(22)Department of. Labor. Occupational
Safety and Health.Adminlstratlon."Air
contaminan\8..finaI rule.M Federal Register.
54(12): 2630-2631 (1989).

(23) U.s. EPA."MultLsubstanca rule for the
testing of neurotoxiclty.~' Federal Reglater.
56(42): 910~19(1991).

(24) USITC (U.S. International Trade
Commission). Synthetic Organic Chemicels.
U.8. P.roduction and Sales.1989. Washington.
DC: US Government Printing Office.
Publication No. 2336. pp. 15-5..15-22 (1990). .

(25) Valvan1..S.C.Yalkowsld. 8.H:. and
Roseman. T:J SOlu1iiUty and:Partitionlng. IV.
Aqueous Solubility and Oclanol-Water
Partition Coefficients ofUquid'
Nonelectroly.tes," Joumal of Pharmaceutical
Sciences. 70: 502-507 (1981):

(26) Yajima..L..Yanal; T.. Nakamura. M..
Sakakibara. H:'.and'Hata81i1..IC: "Volatile
flavor components ofKogyoku apples."
Agricultuml Biological Chemistry. 48: 649-
655 (1964). .

(27):Yasuhara. A.. Shiraiilhi; H.. Tsuji. Moo
and Okuno. T. "Analysis of organic
substance in highly polluted rtver water by
maS8 spectrometry."'Environmental Science
and TechnolollY' 15: 570-573 (1981).

Di-(2-ethylhexyl) adipate (CAS No. t03-
23-1).

Physical and!ChemicarInformation
The Committee has. limited

information on;meaaured'phyaical
chemical'propertiea.of di-(2-ethylhexyl)
adipate including. melting point H~7.8
0c; Ref. 16;Weast et.al. -1985).and
boiling point (417°C; Ref;9; Sax and
Lewis 1987):

Rotiona/efor- Recommendation

A. Exposure Information-
Production/use/disposal/exposure/
release. The Committee reviewed
available exposure information. In 1989.
48.9million pounds of di-(2-ethylhexyl)
adlpate were produced at 12facilitias in
the United States (Ref. 15.USITC 1990).
There were 11:facillUps that
manufactured d1-(2-ethylhexyl)adipate
In the U.S.in 1990(Ref. t3. SRI 1990).DJ-
(2-ethyl-hexyl);adipate Is used as a
plasticizer. commonly blended with .
general purp,oaepliiaUclzers, such as
DOP and DlOP'lnprocea9ing polyvinyJ
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and other polymers. as a solvent, and In
aircraft lubes (Ref.9. Sax and Lewis
1987).

B.Evidence fol' exposure-Human
exposure. The Committee reviewed
available human exposure Information
including the use of di-(2"'i1thylhexyl)
adipate In commercial and consumer
applications that may lead to worker
and consumer exposure. The NOES
conducted durinsl981-83 by NlOSH
reported that B.16Zworkers (2,618
females) were potentially exposed to di-
(2-ethylhexyl)'adipate. Of these
workel8, 65 percent were potentially
exposed during the use of trade name
products containing this compound (Ref.
1. NlOSH 1989). An OSHA PEL does not
exist for di-(2-ethylhexyl) adipate. The
migration of di-(z..ethylhexyl) adipate
from PVC cling-filmplastic rap was-
measured when this compound was
detected at concentrations of 41 ppm.
246 ppm. 226ppm. and 362ppm in a
sandwich stored at 5 .C for Z4hr, cheese
stored-at 5 .C-for 5 days, cake stored at
5 -c for 5 days. and In a microwaved
dicuit. respectively (Ref. 3. Gilbert et a1
1988).Di-(2-ethylhexyl) adipate has been
detected in drinking water supplies. For
example, it was detected a New Orleans
drinking water supply at a concentration
0.10ppb (Ref.6. Keith et al. 1976)and in
finished drinking water from a water
treatment plant at a CODcentrationof
0.002ppb (Ref.4, Hites 1979).

C. Environmental exposure. The
Committee reviewed available
environmental exposure information.
According to TRI. 111,953lbs of di-(Z-
ethylhexyl) adipate were released to air.
4.184lbs were released to water. soolbs
were released to land. 35.8161bswere
released to POTWsln 1987(Ref. 14.TRI
1990).In 1988,TRIlndicates that 13,111
lbs were released to air. 10.290lbs were
released to water.l.ZOOlbs were
released to land. and 25.569lb. were
released POTWs (Ref.14.TRIl990). Di-
(2-ethylhexyl) adipste bas been
qualitatively detected in Oyash from
coal and refuse combustion (Ref.5. Junk
and Ford 1980).Di-(2-ethylhexyl)
adipate bas been found in Delaware
river water In the vicinity of
Philadelphia. PA at concentrations
ranging from O.oz..o.3ppb (Ref.4, Hites
1979; Ref. 10. Sheldon and Hites 1978;
Ref. 11. Sheldon and Hites 1979). This
compound bas beeD detected in
particulate matter in indoor air from an
office building at a concentration oU
ng/m. (Rel.11. Weschler and Sheilds
1986). Di-(2-ethylhexyl) adipate has been
detected at conceDtratioDS of2,OOOppb-
in efflueDt from ODechemical plant. 90
ppb in effluent from several industries.
and 10 ppb iD effluent from a sewage

treatmant plant receiving the above
effluents (Ref.4. Hites 1979-).
I. Chemical Fate Information

Available data on biodegradatioD
indicate that this compound haa the
potential to biodegrade under aerobic
conditions (Ref.8, Saeger et al. 1976).
These experiments were performed at
concentrations exceeding di-(2-
ethylbexyl).adipate's estimated water
solubility. The rate. and importance of
thebiodegradatioDof di-(2-ethylhexyl)'
adipate under eDvironmental cODditions
cannotbe ascertained;As a resultof Its
release to aquaticsystemsand its
ikelihood to adsorb to sediment, the
Committee recommends di-(2-
ethylhexyl).adipate Corsediment and
river die-away biodegradation studias
because there are Insufficient data to
reasonably determine or predict its
persistence In the environmeDt.The
Committee also recommeDdsphysical
and chemical property testing because
there are insufficient data to reasonably
determine or predict the physical and
chemical proparties of di-(2-ethylhexyl)
adipate.
n. Health Effeda Information

EPA's RfC/RID Workgroup requested
that the ITCreview health effects testing
for di-(2-ethylhexyl) adipate because
there is a low confidence. Ih the RID
v.alueand no RfCvalue. The Committee
reviewed receDt publicly-available
bealth effects studies and recommended
testing based ODinsufficient studies that
could Increase the confidence in the RID
value.

No studies were located in the
available literature regarding-
reproductive effects ofdi-(Z-ethylhexyl)
adipate. The Committee reviewed
developmental toxicity data. whicb Is
limited to one study with pregnaDt fats
that were administered the test
substance. at doses up to 9.2 g/kg by
intraperitoDeal iDjectionon gestation
days 5. 10. and 15 (Ref.12.Singh et al.
1973).Reduced fetal weight was noted in
the 4.5 and 9.0g/kg groups. This study
indicates that di.(2-ethylhexyl) adipate
is a potential developmeDtal toxicant,
but the data are inadequate to
characterize its developmental effects
because tests involving natural routes of
exposure are lacking.

The Committee reviewed available
Deurotoxicity data. Rats treated
intragastrically with up to 6 g/kg/day
for6 monthsshowedimpairedmotor
function (Ret 1. Andreeva 1972).This
study Indicates that di-(Z-
ethylhexyl)adipate Is a potential
Deurotoxicant. but the data are
inadequate to characterize its
neurotoxic effects.because the Dumber
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and sex of test animals is unknown. and
only limited neurologic endpoints were
examined.

The CommiUee recommends
reproductive effects..developmental
toxicity. and_neurotoxicity testing
because there are potentially substantial
exposures and there are insufficient
data to reasonably determine or predict
these effects ofdi-(2~thylbex;yl)adipate.

m.EcologicalEffectsInformation
The Committee has reviewed

availableecologicaleffectsdata.
Limited-acUtetoxicity.tests have beeD
coDducted with 3 species of fish (Ref.2.
Felder et al. 1988).Available studies are
insufficiimt to characterize the
ecologicahffects of di-(2-
ethylhexyl)adipate because aquatic
invertebrate chronic toxicity tests did
not report results of any reproductive
effects testing and-there are no fish
chronic tbxicity studies.

The Committee recommends aquatic
invertebrate and Dsh chroDictoxicity
testing because there are Insufficient
data to reasonably determine or predict
ecological effects and-there are
potentially substantial environmental
releases.
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Thiophenol (CAS No. 108J.18-5).,
Physical and Chemical Information

The Committee has informa'tion on the
measured physical chemical properties
of thiophenol including, melting point (-
14.8 .C; Ref.14, Weast et al. 1985),
boiling point (168.1.e; Ref. 14, Weast et
al. 1985),log octanol/water partition
coefficient (2.52;Ref. 5, Hansch and Leo
1985),water solubility (838mg/L @25
.C; Ref. e. Hine and Mookerjoe 1915),
vapor pressure (1.93mm Hg @25.C; Ref.
3. Chao et al. 1983).and dissociation
constant (6.615:Ref. 11. Serjeant and
Dempsey 1919).

Rationale for Recommendation
A. Exposure Information-

Productio'n/use/disposal/exposure/.
release. The Committee reviewed
available exposure information. In 1971,
between Zand 20 million pounds of
thiophenol were produced at 3 facilities
in the United States (Ref. 13.TSCAPP
1991).There was one facility that
manufactured thiophenol in the-U.S. in
1990(Ref.12. SRI1990).Information on
CUfl'entproduction volumes is CBLbut
production is substantial. Thiophenol is
used as a chemical intermediate for
pesticides, pharmaceuticals. dyestuffs.
hydraulic fluids, and other compounds
(Ref.4, Chemcyclopedia 911990).

B.Evidence for exposure-Human
exposure. The Committee reviewed
available human exposure information
including the use of thiophenol in a
variety of commercial and consumer
applications that may lead to worker
and consumer exposure. The NOES
conducted during 198HI3 by NIOSH

, reported that 879workers (181females)
were potentially exposed to thlophenol.
Of these workers. 100percent were
potentially exposed during the use of
actual products containing this
compound (Ref.10, NlOSH 1989).An
OSHA PELdoes not exist for
thiophenol.

C. Environmental exposure.
Thiophenol was detected at a
concentration of 13p.g/L In effluent
extract from petroleum refining (Ref.2,
Bursey and Pellizzari 1982).
I. Chemical Fate Information

An'extensive search of available
literature identified only a single
screening study on the biodegradation of
thiophenol under aerobic conditions. It
was found that this compound was not
removed from solution when incubated
with an activated sludge seed (Ref.e.
Lutin et al. 1985).The concentration of
thiophenol in this experiment, 500mg/L
is not typical of what would be expected
in the environment and this high
concentration may have been toxic to
microorganisms. Although volatilization
of neutral thiophenol from water to the
atmosphere can be reasonably predicted
from an estimated Henry's Law constant
(Ref.9. Lyman 1982),its dissociation
constant. 6.615(Ref.11, Serjeant and
Dempsey 1919).Indicates that it will be
significantly ionized under
environmental conditions. Therefore. its
rate of volatilization from water cannot
be reasonably predicted. No data could
be located on the importance of direct '

photochemical degradation of
thiophenol in the environment. The
Committee recommends aerobic
biodegradation. volatilization and
photolysi~ testing because there are
insufficient data to reasonably
determine or predict persistence of
thiophenol.
U. Health Effects Information

£PA's RfC/RfD Workgroup requested
that the ITC review liealth effects testing
for thiophenol because there Is a low
confidence in the RIDvalue and no RfC
value. The Committee reviewed recent
publicly-available health effects studies '

and recommended testing based on
insufficient studies that could increase
the confidence In the RIDvalue. '

No studies were located regarding the
oral or inhalation pharmacokinetics,
reproductive effects, developmental

toxicity, neurotoxicity, or oncogenicity
of thiophenol The Committee reviewed
a SaJmon~/lalmicrosome plate test for
mutagenicity, this test indicates that
thiophenol is a potential mutagen, but
inadequate because of a high
cytotoxicity at all test dose levels (Ref.
1, Lavoie et al. 1919).

The Committee recommends
pharmacokinetics testing by oral and
inhalation routes of exposure,
reproductive effects. developmental
toxicity. neurotoxicity, mutagenicity,
and oncogenicity testing because there
are potentially substantial exposures,
and because there are Insufficient data
to reasonably determine or predict these
effects of thiophenol.

III. Ecological Effects Information
The Committee reviewed the

available ecological effects data, which
are limited to one acute study with 3
species of fish (Ref. 1. Applegate et al.
1951).This study is Insufficient to
characterize acute fish toxicity because
of the inadequate exposw'e duration,
low number of test animals. and
exposure to only one concentration of
test materlat.

The Committee recommends algal
toxicity, aquatic invertebrate and fish
acute and chronic toxicity testing
because there are potentially substantial
exposures, and because there are
Insufficient data to reasonably
determine or predict these effects of
thiQphenol.
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Dimethyl terephthalate (CAS No. 120-
61-6».

Physical and Chemical Information .

The Committee has information on
measured physical chemical properties
of dimethyl terephthalate including..
melting point (140-142.C; Ref. 1, Aldrich
1988).boilins point (288.C; Ref. 15.
Windholz 1983),log octanol/water
partition coefficiant (2.25;.Ref.4, Hansch
and Leo 1985),and vapor pressure (0.010
mm Hg @25.e: Ref. 3. Daubert and
Danner 1985).

Rationale for Recommendation

A. Exposure lnformation-
Productionluseldisposal/exposure/
release. The Committee reviewed
available exposure Information. In 1989.
3.822.973million kilograms of dimethyl
terephthalate were produced at 3
facilities In the United States (Ref.14.
USlTC 1990).There were 5 facilities that
manufactured dimethyl terephthalate in
the U.S. in 1990(Ref.13. SRI 1990).
Dimethyl terephthalate is used In
polyester resina for film. fiber, bottle
and plastic applications. especially
polyethylene terephthalate. in coatings,
as a chemlcallntennediate. and in the
productionof urethanes(Ref.2.
Chemcyclopedia 1990:Ref. 10, Sax and
lewis 1987);Many products containing
dimethyl terephthalate are utilized by
consumers. The Committee is concerned
with the potential for exposure to
dimethyl terephthalate because of its
high production volume. polenllal for

release, and presence in commercial and
consumer products.

B. Evidence for exposure-Human
exposure. The Committee reviewed
available human exposure information
including the use of dimethyl
terephthalate in a variety of commercial
and consumer applications that may
lead to worker and.consumer exposure.
The NOES conducted during 1981-ro by
NlOSH reported that 2.467workers (204
females) were potentially exposed to
dimethyl terephthalate. Of these
workers..l00 percent were potentially
exposed during the use of actual
products containing this compound (Ref.
9. NlOSH 1989).An OSHA PELdoes not
exist for dimethyl terephthalilte.

C. Environmental exposure. Dimethyl
terephthalate has been qualitatively
detected in forest air 1 m above a 45
year old spruce forest (R~. 5. Helmig et
al. 1989).It has been detected at a
concentration of 0.6 ppb in.Delaware
river water near industrialized urban
areas (Ref.11.Sheldonand Hites1978).
Dimethyl terephthalate has been
qualitatively detected in Advanced
Waste Treatment concentrates (Ref.8.
Lucas 1984):
I. Chemical Fate InfonnaUon

. Studies on the biodegradation of
dimethyl terephthalate using.either soil
samples or microorganisms isolated
from soil indicate that this compound
has the gotential to biodegrade in the
environment (Ref.7, Kurane et a1.1977:
.Ref.12. Slizen et al. 1985).The rate of
dimethyl terephthalate biodegradation
in the environment. however. cannot be
determined from the available
informalion. The Committee
recommends river die-away
biodegradation testing because there are
Insufficient data to reasonably
determine or predict persistence of
dimethyl'terephthalate.
n, Health Effects Information

EPA's RfC/RID Workgroup requested
that the ITC review health effects testing
for dimethyl terephthalate because there
is a low confidence in the RIDvalue and
no RfCvalue.TheCommitteereviewed
recent publicly-available health effects
studies and recommended testing based
on insufficient studies. that could
increase the confidence In the RID
value.

The Committee reviewed available
reproductive effects data. A single
generation reproduction. study with
Long-Evans hooded rats in which males .

were fed up to 1.0percent in the dleHor
115days prior to matlng..and females
fed for 6 days prior to mating and
continuously through weaning of the
offspring.revealedno adverseeffectson

libido. pregnanCy. gestation. Jitter size or
survival of offspring from birth through
weaning (Ref. 6, Krasavage et 01. 1973).
The available study Is insufficient to
characterize the reproductive effects of
dimethyl terephthalate because only one
dose was tested. for a single generation.

Data regarding developmental toxicity'
and neurotoxicity were not located in
the publicly-available literature.

The Committee recommends
reproductive effects. developmental
toxicity, and neurotoxicity testing
because there are potentially substantial
exposures. and because there are
insufficient data to reasonably
determine or predict these effects of
dimethyl terephthalate.

m. Ecological Effects Information

No studies were located in the
publicly-available literature regrding the
ecological effects.of dimethyl .
terephthalate. The Committee
recommends algal' toxicity testing.
aquatic Invertebrate and fish acute and
chronic toxicity testing. because there
are potential substantial environmental
releases. of dimethyl terephthalate. and
because there are no data to detennine
or predict ecological effects.
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2.3Recommended with intent-to-
designate chemicals. None.

2.4Recommended chemicals. Three
IRIS chemicals and 11 chemical groups
were recommended for testing. Three
IRIS chemicals were recommended
because the Committee wanted to
review TSCA section'8 (a) and 8(d)
submissions and any voluntarily
subinltted use, exposure or release and '

physical chemical property Information
before deciding whether the chemicals
should be designated for testing. 11u'ee
groups (alkynes, nltroalcohols and
phosphoniums) were recommended for
minimum physical and chemical
property testing and biodegradation rate
screening tests because df concerns and
uncertainties related to production and
use, potential exposures and releases
from production. processing and use,
and the potential for persistence in the
environment. Structure-biodegradation
relationships (SBRs)are frequently used
to predict the relative rate of
biodegradation and the possible'
pathways of degradation. For these ' "

chemical groups there were insufficient
data to develop SBRsand to reasonably
predict chemical biodegradability. Three
groups (hydrazines, o,o,anes and
alkoxysllanes) were recommended for
ecological effects tests because of
concerns and uncertainties related to

'production and use, potentlal:expbsures
and releases from production,
processing and use. and for potential to
cause adverse ecological effects. '

Structure-activity relationships tSARs)
are frequently used to predlcllhe toxic
potential of chemicals .tocause adverse

effects. For these chemical groups there
were insufficient data to develop SARs
and to reasonably predict potential to '

cause adverse ecological effects. '

Aldehyde hydrates were recommendM '

for ecological effects ,tes'tlrigto complete
the Committee's recommendation
process for aldehydes and their '

hydrates. Propylene glycol ethers and
esters and methyl ethylene glyco1.ethers
Were recommended because Congress '

directed the Committee to give priority
attention to chemical groups suspected
of causing birth defects. Isothlocyanates
were recommended for persistence
testing to complete the Committee's
recommendation process for
Isocyanates and structurally-related
chemicals. Cyanoacrylates were
recommended for physical and chemical
property testing because they are,.
chemicals with commercially important
bonding applications and there are
insufficient publicly-available data to
reasonably determine or predict ' '

physical and chemical properties.
2.4.a.IRIS Chemicals.

m-Dinitrobenzene (CAS No. ~).

PhJ'sical and Chemical Information ,

The Committee has information on the
measured physical chemical properties
of m-dinitro-I;>enzene Including. melting ,

point (8~ "e: Ref. 22. Windholz 1983).
boiling point (300-303"e; Ref. 22-
Windholz 1983).log octanol/water
partition coefficient (1.49;Ref.7. Hansch
and Leo 1985).and ~ater solubility (533
mg/L @25 "C;Ref. 19.Spanggord et al.
1980).

Rationale for Recommendation
A. Exposure Information-

Productiort/use/disposal/exposure/
release. The Committee reviewed
available exposure information. In 1977, .
1 facility listed site limited produc;:tionof
m-dlnitrobenzene (Ref. 21,TSC~P
1991).Information on current production
volumes Is CBI.but production Is
substantial. It is used as an Intermediate
for m-phenylenediamlne. as a possible
TNT replacement, and as a cathodic '

material in batteries (Ref.10. Howard et
al. 1976).

B.Evidence/or exposure--Human
, exposure. The Committee revlewE;d

available human exposure information
including the use of m-dlnitrobenzene In
commercial and consumer applications
which may lead to worker and consumer
exposure. The NOES conducted during
1981-83by NIOSH reported that 2,489
workers (1,914females) were potentlaUy
exposed t9 m-dinl,trobenzeqe. Of these
workers.22percentw~repotentially ,

exposedduringtheuile,of trade J:1ame"

products containing this compound (Ref.

,15, MOSH 1989). An OSHA PEL does
not exist for m-dinitrobenzene.

C. Environmental exposure. The ,

Committee reviewed available '

environmental exposure Information. m-
Dlnitrobenzene has been detected at a
concentration of 27 ng/m'ln ambient air
in thevicinityof Industrialsourcesin '

Geismer, LA (Ref. 16,Pellizzari 1978).It
has been detected at a concentration of
62 JJ.g/mLwaste In one of four sample
extracts from Incineration test sites (Ref.
11,James et at 1984).m-Dlnitrobenzene
was found In condensate water effluent
generated In the manufacture of TNT at
concentrations ranging from 0.20-8.5
mg/L (Ref.19. Spanggord et al. 1982).

I. Che~cal Fate Information

The need for chemical fate testing of '

m-dinitrobenzene was considered by the
Committee and Is not recammended at ' '

this time.

II. Health Effects Informaiion

EPA's RfC/RfD Workgroup requested
that the ITC review health effects testing
for m-dinitrobenzene because there Is a

, low confidence In the RID value and no
RfC value. The Committee reviewed
recent publicly-available health effects
stu~ies and recommended testing based
on insufficient studies that could . ' ,

increase the confidence In the RID
value.

Developmental toxicity studies were
not located In the available literature.
The Committee has reviewed available
reproductive effects data. Studies '

clearly Indlcate'that m-dinitrObenzene is
a potent testicular toxicant in ~e rat
when administered by the orlll rout~
(Ref.1. BlackbUrn1988;Ref. 3, Cody et
al.-1981;Ref. 4. Evenson et alo'1'I189a;Ref.
5. Evenson et al.l989b; Ref. 6. Foster' '
1989;Ref. 6, Hess et al. 1988;Ref. 9, ..
Holloway et a1.1990;Ref.12. Under et
al. 1986;Ref. 13, Under' et a1.1988;Ref:
14, Linder et !il.1990;Ref. 18. Rehnb~rg ,

et a1.1988).Single gavage,dos~s of 15
ms/kg and higher led to dose-related ':
effects on sertoli cell lactate and
pyruvate production. testicular weight.
and fertilitY.No treatment-related
effects were noted on female rats
administered up to 20 ppm for 16weeks
or up to 200ppm for 8 weeks In drinking
water (Ref.3. Cody et a1.1981).
Available studies indicate that m-
dinltrobenzene is a potentild, ,
reproductive toxicant, but are, '
insufficient to characterize the "

reproductive 'effects of m-dinitrobenzene
beca~8~ effec~ on'offspripg were"not,. '
tested; , , '.. .' ,

The Conunittee reviewed'availatJle ,

neUrotoxicity'data. Standard.
neurotoxicity tests of.m-dlnltrobenzene
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were Dotlocated. Ataxia and brain stem
lesions were found in germ-free male
rats administered single oral doses of 25
rng/ks, and the same results occurred ili
conventional rats, but only after 5 days
of repeated dosing (Ref.17. Philbert et

. al. 1987).Available studies Indicate that
m-dinitrobenzene Is a potential
neurotoxicant, but are insufficient to
characterize the neurotoxic effects
because only males have been tested,
and only limited endpoinw were
examined..

The Committee reviewed available
subchronic toxicity d.ata. Tests with rats

- administered m-dlnitrobenzene In
drinking water for 16 weeks found
increased splenic weights In the 8 ppm
groups. and in the 20 ppm lII'Oups. .
decreased body weight gain was seen In
females. testicular effects in males. and
hematology alterations In both sexes
(Ref. 2. Christian et al. 1976:Ref. 3, Cody
et al. 1981).Available studies indicate
that m-dinitrobenzene potentially
produces systemic toxic effects, but are
insufficient to characterize the
subchronlc effects ofm-dinitrobenzene
because data are available for only one
route of exposure and one species.

The Committee recommends
reproductive effects, developmental
toxicity, neurotoxicity. and 8ubchronic
toxicity testiJigbecause there are .

potentially substantial exposures to m-
dinitrobenzene, and because there are
insufficient data to reasonubly
determine or predict these effects.

m. Ecological Effects Information

The.need for ecological effects testing
of m-dinitrobenzene was considered by
the Committee and is not recommended
at this time.
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Allyl alcohol (CAS No. t07-18-4i)..

Physical (lnd Chemical Information
The Committee has Information on the

measured phy.sical chemical properties .
of allyl alcohol Including. melting point
(-129.C; Ref. 1. Aldrich 1988).boiling
point (9H8 .C; Ref. I, Aldrich 1988).log
octanol/water partition coefficient (0.17:
Ref. 10, Hansch and Leo 1985),water
solubility (miscible @25.C: Ref.25.
Yalkowsky et al.1989), vapor pressure
(28.1mm Hg @25.C: Ref.4. Dau1Jert.and
Danner 1985).and Henry's Law constant
(4.99~ atm-m3/mole @25 .C; Ref. 11
Hlne'a~d Mookerjee 197.5).

Rationale for Recommendation

A. Exposure Information-
Production/use/disposal/exposure/
release. The Committee reviewed
available exposure Information. In 1977.
between 21 and 110million pounds of
allyl alcohol were produced at 4
different facilities in the United States
(Ref.23..TSCAPP 1991).There were 2
facilities that manufactured allyl "Icohol
in the U.S. In 1990(Ref.22. SRI1990).
Information on current production
volumes is CBI,but production is
substantial. It Is used in resins and
plasticizers, as an Intermediate for
p~armaceutlcals and other organic
synthesis. manufacture of glycerol, and
acrolein, military poison, and herbicide
(Ref.20. Sax and lewis 1987).

B.Evidence for exposure-Human
exposure. The Committee reviewed
available human exposure infonnation
including the use of allyl alcohol in a
variety of commercial and consumer
applications that may lead to worker
and consumer exposure. O$HA's
revised final rule PELof 2 ppm S-lIour
TWA, 4 ppm 15-minute S'tEL. and skin
notation was established based on
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human data considering the effects of
sensory irritation and disturbed vision
fromexposureto aUylalcoholat .
concentrations higher than the revised
PEL(Ref.24, U.S.EPA1989).The NOES
conducted during 1981-83 by NlOSH
reported that 1,019.workero(157
females) were potentially exposed to
allyl alcohol. Of these workers, 100
percent were potentially exposed during
the use of actual products containing
this compound (Ref.16, NlOSH 1989).
Allyl alcohol has been detected in the
breaths from 2 (1 smoker) orB male
volunteers in It study of human
respiratory gas (Ref.3, Conkle et al.
1975). .

C. EnvironmenlDl exposure. Allyl
alcohol fs reported to be released as
emissions from gasoline engines (Ref.9,
Hampton et aI. 1982).
I. Chemical Fata Infarmation

The need Corchemical faIe testing of
aUyl alcohol WBSconsidered by the
Committee and is not recommended at
this Ume. .

n. Healtb Effects lDformatioD

£PA's RlC/RID Workgroup requested
that the ITC review health effects testing
for ally) alcohol because there is a low
confidenca in the RIDvalue and no RfC
value. The Committee reviewed recent
publicly-available health effects studies
and recommended testing based on
insufficient studies that could increase
the confidence in the RIDvalue.

The Committee reviewed available
pharmacokinetlc~ data, which are .
limited to metabolic conversion studies
with rats administered allyl alcohol by
subcutaneous or intravenous injection
(Ref.13,Kaye 1973;Ref. 14, Kaye and
Young1972;Ref. 15, Kodama and Wine
1958).and one in vitro study with rat
liver microsomal and cytosol
preparations (Ref.17, Patel et at. 198Oa;
"Ref.18, Patel et a!. 198Ob;Ref. 19. Patel
et al. 1983).Available studies are
insufficient to characterize the
pharmacokinetics of ally) a]cohol
because there are insufficient
quantitative data on absorption.
distribution. and excretion of allyl
alcohol.

No studies regarding reproductive
effects or standard developmental

..toxicity were located in the publicIy-
available literature. A studJ' in which "
male rats were dosed for 33 weeks with
up to 5.1 mg/kg/day by gavage and
mated on weeks 1.11, 21. and 30was .
reviewed (Ref.12, JenkinsOnand
Anderson 1990).No effects 'were noted
on fetal dev'elopmeut. :nus study is
inadequate (or characterizing
dev'elopmental toxicity because only
males were tested. aDd standard

developmental toxicity tests were not
conducted. . ,

No data regarding the neurotoxic
potential of aUyl alcohol were located.
The Committee has reviewed available
subchronic toxicity datil. Rats
adJninislered 4.8 mg/ks/day for 15
weeks in drinking water showed
unpaired renal function. and females
administered 6.9 mg/k8/day'developed
increased relative liver and kidney.
'weight8(Ref. Z.Carpan.ini et al.1978).
These data were supported' by a rat oral
study (Ref.7, DUnlapet al. 1958).A rat
inhalation study with exposures up to
150ppm for 7 hours/day, 6 days/week
for 90 days showed increased relative

'weights and lesions in kidneys and
lungs (Ref.6. Dwilap and HIDe1955;Ref.

.7, Dunlap et al. 1958).These studies
indicate that allyl alcohol is a systemic
toxicant, but are insufficient to
comprehenslve]y characterize systemic
effects because they are limited to tests
with one species.

The Committee recommends
pharmacoltinetic, 2~generation
reproductive effects, developmental
toxicity, neurotoxicity, and subchronlc
toxicity testing because there are
potentially substantial exposures, and
because there are insufficient data to
reasonably determine or predict these
effects of allyl alcohol.

m. Ecological Effects Information
The Committee raviewed available

ecological effects data. The 12-<1ayLC50
for clam larvae (Mercenaria mercenaria) .
exposed in seawater was <2.5 mg/L.
indicating a ~gh sensitivity to allyl
alcohol (Ref.6, Davis and Hidu 1969).
Static acute tests identified LC50values
of 1.28mg/L for rainbow trout
(Oncorhynchus myldss) (Ref.21.
Schneider1979),and 0.32mg/Lfor .
fathead minnows (Pimepbales promelas)
(Ref. 8,Ewell et a!. 1~).

The Committee recommends algal
toxicity, aquatic invertebrate acute and
chronic, and fisb chronic toxicity testing
because there are potentially substantial
releases, and because there are
insufficient data to reasonably
determine or predict these effects of
allyl alcohol.

References

(1) Aldrich. CataJoa Handbook of Fine
Chemicals. 1988-1988. Milwaukee. WI:
Aldrich Chemical Company. pp. 48 (1988).

(2) CarpaniDf. F.M.B., Gaunt.I.P...Hardy,,~
Gangollil. SD.. Butterworth. JC.R..and Uoyd,
A.G. '"Short-term to~clty of allyl alcohol in .
ra~:' TOJficology. 9: 28-45 (l97a).

(3) Conkle. ).P...~P. B.)... and Wel.ch. &E.
'"Trsce CompaaitiOD of H_aD Respiratory.
Gae. " ArdIiVH of Enviionmentlll Health.
30:290-295 (1975).

HeinOnline -- 56 Fed. Reg. 41246 1991

(4) Daubert. TA, and Danner, R.P. Dsta
Compilation 'fables of Properties of Pure
Compounds. New York, NY: Ameri~ .
Institute of Che!'l1!cal Engineers. pp. 450 .
(1985)~ . .

(5) Davi.; H.C.. and Hldu. H. '"Effects of
pesticides on embryoiuii development of.
clams and oysters and on survival and
growth of the larvae.": Fisheries Bulletin. ff1:
393-404. (1969). . "

. (6rDuri1ap, ~I<., and Hine,c.H. '"Toxicity
of allylali:ohliL" Federation Proceedings; 114:
335 (1955). . .

(7) Dunlap, M.I<., Kodama, J.lC..Wellington.
.J.S.. Anderson. H.H., and Hine, c.H. -rile
toxicity of allyl. elcohol. L Acute and chronic
toxicity." AMA Archives of Industrial Health.
16: 303-311 (1958).

(6) EwelL W.s.. Gorsuch. J.W. Kringle, R.O.,
Robillard. K.A., and Spel8el. R.c.
"Slmultaneous evaluation of tha acute effecta
of chemicals on seven llquatlc species."
Environmental ToxicologyanrfChemistry. 5:
831:..&40(1986).

(9) Hampton. 'c. V.. Pierson, W.R., Harvey,
T.M.. Updegrove. W.8.. and Marano. R.8. .
"Hydrocarbon Gases Emitted from Vehicles

. on the Rosd~ 1. A Qualitative Gas
Chromatography/Mass Spectrometry.
Survey." Environmentol Science and
Technoloay. 16: 287-298 (1982).

(10) Hansch, c.. aDd Leo, A.J. Medcbem
Project. Issue 28.. Claremont. CA: Pomona'
College (1985).

(U) Hine, J., and Mookerjee. P.K. "The
intrinsic Hydrophilic Character of Organic
Compounds. eoirelations In terms of
structural cOntributions." joumal of Organic
Chemistry. 40: 29z..298 (1975).

(12) Jenkinson, P.e., and Anderson, D.
"Malformed fetuses and karyotype
abnormalities In the offsprinS of
cyclophosphamide and allyl alcohol-treated
male rats." Mutotion Research. 229(2): 173-
184(1990). .

(13) Kaya, CM. "BIosynthesis of
mercapturic sclds &om.allyl alcohoL snyl
esters and scroleln." Biochemistry JournaL
134:1093-1101(1973). .

(14) Kaye, C.M,. ana Young. LK. "Synthesis
of mercapturic acldi-from II1lyl comPounds in
the rat." Biochemistry JournaL 127(5): 07
(Abstract) (1972). .

(15) Kodama, 1<.,'and Hlne, c.H.
"Pharmacoklnetlc aspects of allyl aIcobor
toxicity:' journal 01 Pharmacology anrl
Experimental Thernpy. 124: 97-10'1 (1958).

(16) NIOSH (Nationallnstituta for
Occupational Safety aDd Health). National .
Occupational Exposure.Survey (NOES)
(1989). . .

(17) Patel ).M.. Wood. J.e.. aDd Leibman,
K.c. "The blotraDsfc,IrIDation 01 allyl atcohol
and acrolein In rat liver aDd Juns
preparations:' Drug Metabolism Disposition.
6: 3Os-308 (19808). . .

(18) Patel J.M.. OrtIz. E.. and Leibman, K.c.
"Selective lilactlvatiou olrat liver.
microsomal NADPH-c:ytochrome c reductase
by acrolein:' Federol Processes. 39: 865
(198Gb). . '. .

{19}PateL J.M.. Gordon, W .P...Ner80n, s.n~
and Leibman. K.e. "Compa~ of hepatic
biotranafoJiDation and toxicity of allyl . '.,
alcohol and (1.1-2H2)allyl alcohol In rata."



Federal Register I Vol. 56. No. 160 I Monday, August 19, 1991 I Notices 41247

Drug Metabolism Plspositlon. 11: 164-166
(1983).

(20) Sax. N.I~ and Lewis. Il.J. Hawley',
Condensed ChemiCtlJ Dictionary. 11th
edition. New York. NY: Van Nostrand
Reinhold Company. pp. 39 (1987).

(21) Schneider. B.A. Toxicol08Y Handbook.
Mammalian and Aquatic Duta. Book 1. .

'1:'~,Jcolo8Y Data. Washington. DC: Office of
Pesticide Programs. US m>A. EPA 540/9-79-
003A. NTIS P~198878 (UI79).

(22) SRI (SRllntemational). Directory of
Chemical Producers. Menlo Park. CA: SRI
International. pp.45Z(1990).

(23) TSCAPP. Computer prlnt-out of
Donconfldential production data from TSCA
Inventory. Washington DC: OTS..CID, US
EPA. Online 3/Z8/91 (1991).

(24) U.S. EPA; "Occupational Safety and
Health Administration. AIr contamlnanls,
froal rule." Federal Register. 54{tZ): Z449
(1989).

(25) Yalkowsky. S.~ Valvanl. S.c.. Kuu.
W ~ and Dannenfelser. R. A Database:
Arizona Database of Aqueous Solubility. An
Extensive Compilation of Allueous Solubility
Data for Organic Compounds (1987).

2.4-Dichlorophenol (CAS No. 128-83-2).

Physical and Chemical Information
The Committee bas information on the

measured physical chemical properties
of 2.4-dichlorophenol including. melting-
point (42-43 'C: Ref. 1. Aldrich 1988),
boiling point (209-210'C; Ref. 1. Aldricb
1988),log octanol/water partition
coefficient (2.92;Ref. 7, Hansch and Leo
1985).water solubility (4.500ms/L @20
'C; Ref.19, Yalkowsky el aI.1989). vapor
pressure (0.067mm Hs @25 'C: Ref. 3,
Bidleman and Renberg 1085).and
dissociation constant (7.892;Ref. 14.
Serjeant and Dempsey 1979).

Rationale for Recommendation
A. Exposure Information-

ProductionluseldisposaJlexposurel
release. The Committee reviewed
available exposure information. In 1978.
26.482 million pounds of 2.4-
dichlorophenol were produced at 3
facilities in the United States (Ref. 18.
usrrc 1979).There was one facility that
manufactured 2.4-dichlorophenol in the
U.S. in 1990(Ref.16. SRI 1990).
Information on current production
volumes is CBI.but production is
substantial. 2,4-Dicblorophenol is used
in the manufacture of the pesticide 2.4-D
and in organic synthesis (Ref.6, Fraiter
1979:Ref. 12. Sax and Lewis 1987).

B. Evidence for exposure-Human
exposure. The CommitteI!reviewed
available buman exposure information
including the use of 2.4-dichlorophenol
in a variety of commerciul and
consumerapplicationstllatmaylead to
worker and consumer exposure. The
NOES conducted during 1981-83by
NIOSH reported that 63workers (23
females) were potentially exposed to

2.4-dichlorophenol. Of theseworkers.
100 percent were potentially exposed
during the use of actual products
containing this compound (Ref.10.
NIOSH1989).An OSHAPELdoesnot
exist for 2.4-dichlorophenQI.

C. Environmental exposure. The
Committee reviewed available
environmental exposure information,
According to TRI,1,403Ibs of 2.4-
dichlorophenol were released to air. 107
Ibs were released to water.21bswere
released to land. 6 Ibs were released to

. POTWsln 1987 (Ref. 17, TRl1990). In
1988,TRI indicates that 2.3211bswere
released to air. 250Ibs were released to
water. and 12.000Ibswerereleased to
land (Ref.17. TRI 1990).2,4-
Dichlorophenol has been detected in
several drinking water supplies. For
example. it was detected at a mean
concentration of 0.18 ppb In 56 of 108
samples In the National Organic
Monitoring Survey (Ref.13. Scow et al.

. 1982).2.4-Dichlorophenol has been
detected at concentrations ranging from
~17 ppb in drinkingwater from3of 6
Canadian cities: however, it was not
detected in raw water supplies from
which tbese drinking waters were
derived (Ref. 15. Sithole et al. 1986).2.4-
Dichlorophenol was detected In 6 of 10
samples from 2 monitoring wells at a
creosote waste site at concentrations
ranging from 3.2-54.4 ppb (Ref. 2,
Bedient et al. 1984). In an analysis of
ambient Urban air during 7 rain
episodes. 2.4-dichlorophenol was
detected at concentrations ranging from
0.60-2.3 ng/m3 (Ref.9. Leuenberger et al.
1985).2.4-Dichlorophenol has been .

detected in several samples taken from
industrial effluent; for example, it has
been detected In effluent extract from
the organic/plastics, pesticide, organic
chemicals. and the pulp and paper
industries(Ref.4.Burseyand Pellizzari
1982).
I. Chemical Fate Information

Theneedfor cbemicalfate testingof
2,4-dichlorophenol was considered by
the Committee and Is not recommended
at this time.

U. Health Effects Information

£PA's RfC/RIDWorkgroup requested
that the rrc review bealtli effects testing
for 2.4-dicblorophenol because there is a
low confidence in the RIDvalue and no
RfC value. The Committee reviewed
recent publicly-available health effects
studies and recommended testing based
on Insufficient studies that could
increase the confidence in the RID
value.

No studies were located in the
publicly-available literature regarding
neurotoxicity, Tbe Committee has
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reviewed available Immunotoxicity
data. Female rats exposed to an author-
estimated dose of 3.0mg/ks/ day of 2.4-
dichlorophenollndrinkingwater from
weaning age through breeding at 90
days. parturition. and weaning of pups.
showed decreased delayed
hypersensitivity response. along with
increasedserumantibodylevels(Ref.5.
Exon and Koller 1985).These data
suggest the immune system Is sensitive
to 2,4-dichlorophenol: no effects were
seen on other systems. including
reproductive. at this dose level or a
higher dose of 30 ms/kg/ day. Further, a
subcbronic oral dietary toxicity study
with rats found no adverse effects from
9O-day exposure to 2500ppm (Ref.11.
NTP 1989),and a limited oral dietary
study with mice found no adverse
effectsfrom dosesof 100ms/ks/day.
while reduced relative liver weights and.
SGOT levels were noted in the 230ms/
ks/day group (Ref.6. Kobayashi et al.
1972). This Immunotoxicity study
indicates that 2.4-dlchlorophenol
potentially produces immune system
effects. but is insufficient to .
comprehensively charl'ctenze these
effects because limited immunologic
endpoints were examined.

The Committee recommends
neurotoxicity and immunotoxicity
testing because there are potentially
substantial exposures. and because
there are insufficient data to determine
or predict the effects of 2.4-
dicblorophenol on these systems.

III. Ecological.Effects Information
The need for ecological effects testing

of 2.4-dichlorophenol was considered by
the Committee and is not recommended
at this time.
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b. Alkynes ,

The Committee recommends alkynes
Corphysical chemical property and
biodegradation rate screenms tests. The
Committee's recommendation is based
on concerns and uncertainties related to
prosluction and pse, potentia).expos~res
and releases from production. .

processing and use and potential for
persistence.

Annual production volumes of the
alkynes exceed 100million pounds.
Occupational exposure eStimates,
available for 10 alkynes, indicate that
almost 6O,OOO.workersare potentially
exposed to alkynes at over 3,000
facilities involved in their production.
formulation. and use (Ref 11, NIOSH,
1990).Uncertainties associated with
occupational exposures are unclear'
since there are no publicly-available.
exposure estimates for 9 alkynes .
recommended for testing. OSHA
occupational exposure standards exist
for 2 alkynes. AIkynes are used as
chemical intermediates, fuels and in
specialty formulations, many of which
have the potential for occupational
exposures or environmental releases.
Uncertainties associated with
environmental releases are unclear
since none of the alkynes are on the TRI
and there are no publicly-available
emuent monitoring data for most
alkynes. The Committee recognizes that
one aIkyne, 3-b\1tyn-2-oI.Z-methyl
(CAS#115-1~) is among the 53
chemicals in the Organization for
Economic Cooperation and
Development's (OECD)Screening
Information Data Sets (SIDS)phese one
voluntary lesting program. Submisaion
of relieble data or data development
through the OECDSIDS program could
change the Committee's testing
recommendations for this alkyne. The
Committee hopes that manufacturers,
processors, and users will respond to
the voluntary solicitation for use,
exposure, andre)ease dats (described In
Chapter 1 of this Report) and that
information submitted voluntarily will
clarify uncertainties associated with
use, exposures and releases. The
Committee recognizes that as a result of
this recommendation. the uncertainties
related to exposure and release of
alkynes may be clarified after the
Committee's review of the data obtained
from the automatic 8(a) and 8(d) rules
along with any other voluntary
information subinitted as a result of the
request made in Chapter 1 of this report.

The Committee recommends alkynes
for biodegradation screening rate tests
to identify commercially important
alkynes that are likely to peraist in the
environment. The Committee is aware
tbat one aIkyne has been tested for
biodegradation: moderate to slow
biodegradation was reported. The
Committee has not considered health or
ecological effects of alkynes at this'tlJJie,
because they want to have an
opportunity to review aUof the non-
public hea:Ithand ecological effects data
as well as chemical fate data, submitted

under TSCA section 8(d) and to meet
with any interested groups before
determining which alkYnes should be
tested. Submitted information is likely to
be considered by a number of
government agencies including EPA.
DOT, DOl. and State and local
governments involved with assessing
the i(npact of chemical releases to the
environment The Committee makes
non-CDI information available to the
OECD and other international'
organizations to promote infonDation
exchange and to conserve chemical
testing resources. '

Summary of recommended studies.
Testing recommendations for the 19
alkynes listed in the paragraph
following Table 1 are summarized in
Table 1.

Physical and Chemical Information
The Committee bas limited

inCormationon measured physical and
chemical properties for the alkynes '

listed in the paragraph following Table
1: 10 melting points, 14boiling points, 1
log octanol/water partition coefficient,
11 water solubilities), 4 vapor pressures,
and 2 HenrY's Law constants (see Ref. 2-
Aldrich 1988;Ref. 3, Boublik et aI. 1984:
Ref. 7, Daubert and Danner 1989;Ref.8,
Dean 1985;Ref. 10, Grafje 1985;Ref.11,
Hansch and Leo 1985;Ref. 12, Hine and
Mookerjee 1975;Ref. 13, Hort 1978;Ref.
15, McAuliffe 1966;Ref. 18, Riddick 1986;
Ref. 21, Sheppard and Mageli 1982).

Rationale for Recommendation

, A.ExposureInformation-
Production/use/disposal/exposure/
release. The Committee believes that
the alkynes listed in the paragraph
following Table 1 are commercially
available, and that many are produced
in substantial quantities. Actual
production volumes are CBL

Alkynes are mainly acetylene derived
chemicals (Ref.10. Grafje 1985;Ref. 13.
Hort 1978).Alkynes are used in a
number of applications including
specialty fuels, as chemical
intermediates, in the manufacture oC
Vitamin A. in metal pickling and plating
operations, as antifoaming wetting
agents, in developer compounds.
pesticide wettable powdera,
electroplating baths' as 8 volatile
weU1n8agent for paper coatings. in Door
polishes, glass cleaning Cormulations.
coatings. inks, fountain solutions, oil-
well acidizing compositions, mild steel
treatments to prevent hydrogen
embrittlement, in the preparation oCthe
miticide Omite and sulfadiazine. in the
manufacture of butanediol, butenedioI.
ethers, and ethylene oxide, in the
production of the wild oat herbicide
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carbyne (Barban). in the manufacture of
fragrance and flavor chemicals. in
peroxide ester catalysts. in the
manufacture of neoprene, and as a
polymerization Initiator (Ref.5,
Chemcyclopedla 1990;Ref. 10. Grafje
1985;Ref. 13. Hort 1978;Ref. 19, Sax and
Lewis 1987;Ref.21, Sheppard and
Magell 1982).

B.Evidence for exposure-Human
exposure. The NOES conducted during
1981-«1 by NIOSH reported that 119
workers were potentially exposed to
propyne; 144 to 3,6-dimethyl+octyne-
3.6-dlol;38,869to 2-propyn-l-oi: 8.142to
3.5-dimethyl-l-hexyn-3-01;4.170to 2-
butyne-1.4-diol; 441 t..~ethyl-3-butyn-
2-01;4.574to 2.4.7.9-tel[l!unethyl-s-
decyne-4.7-diol; 64 to I-buten-3oyne;
2,069to 2,2-[2-butyne-1.4-
diylbis(oxy)]bisethanol: and 1.467to 3,3-
[2-butyne-l,4-diylbls(o- xy)]bis[2-
hydroxy-l-propanesulfonic acid] (Ref.
17. NIOSH 1989).

C. Environmental exposure. 2-Butyne-
1.4-diol has been identified in
wastewater extract from the organics
and plastics industry at a concentration
of 5304mg/L and 2-methyl-3-butyn-2-01
bas been detected in wastewater extract
from the electronics industry at a
concentration of 7848mg/L (Ref.4.
Bursey and Pellizzari 1982).
Tetramethyl-decynediol (possibly
2,4.7.9-tetramethyl-5-decyne-4.7-diol)
was detected 5 times at concentrations
from 0.5-22 ~g/L in the effluent of
publicly owned treatment works in New
Jersey (Ref. 6. Clark et al. 1991). Propyne
has been detected in ambient air
samples taken in the central business
district of Los Angeles, CA at
concentrationsrangingfrom()-6ppb
(Ref. 16.Nellgan 1962).Propyne bas
beenquantitativelydetectedin 50urban
air samples and 26 source dominated
samples (Ret 20, Shah and Heyerdahl
1988).
I. Chemical Fate Information

In a soli biodegradation study, 2-
propyn-l-01 was moderately degraded:
half-lives of 12.6and 13.0days were
determined In a slightly basic sandy
loam soli and in an acidic soil.
respectively. with initial concentrations
of 980and 930mg/kg-soil, respectively
(Ref. 14, Loehr 1989). In an aerobic
aqueous laboratory screening test with
sewage inoculum. 2-propyn-l-01
exhibited slow biodegradation (2
percent BOD theoretical) during a S-day
BOD test (Ret 9, Dore et al. 1975).

Alkynes are recommended for
physical and chemical property and
biodegradation rate screening tests
because they are produced in
substantial quantities. there are
uncertainties related to environmental

I

releascs and subsequent exposures to
aquatic organisms. there are data for
four alkynes that suggest that effluent
concentrations may exceed

. concentrations that are acutely toxic to
fisb. and there are insufficient data to
reasonably determine or predict
physical and chemical properties and'
biodegradation rates.
n. Health Effects Information

The need for health effects testing
was not considered by the Committee
and Is not recommended at this time.

ilL Ecological Effects Information
There are few toxicity data indicating

that fish may be acutely sensitive to
some alkynes [e.g.. LC50 = 1.5-50 mg/L
for 2-propyn-1-o1and 2-butyne-1.4-diol
and 660-3300mg/L for 2-methyl-3-butyn-
2-01 and 3omethyl-1-pentyne-3-01 (Ref. I.
AQUIRE1991)].The need for ecological
effects testing was not considered by
the Committee and is not recommended
at this time.
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CoNitroalcohols

The Committee recommends
nitroalcohols for physical chemica)
property and biodegradation rate
screening tests. The Committee's
recommendation. is based on concerns
and uncertainties related to production
and use,.potential exposures and
releases from produc~on. processing
and use. ond potential for persistence.

Annual production volumes of the
nitroalcobols are CDI.but are large.
Occupational exposure estimates.
available for one nltroalcohol. Indicate
that over 20,000workers are potentially
exposed to the chemical at over 700
fecilitles involved In production,
formulation.and use (Ref.2,NIOSH.
1989).Uncertaintiesassociatedwith
occupational exposures are unclear
since there are no publicly-available
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exposure estimates. No OSHA
occupational exposure standards exist
for nitroalcohols. Nltroalcohols are used
as chemical Intermediates. In
automobile tires, photographic products,
chemical toilets. embalming Oulds,
cutting oil ~mulsions, nonprotein glues.
and sizings. all of which have the
potential for occupational exposures or
environmental releases. Uncertainties
associated with environmental releases
are unclear since none of the
nltroalcohols are on the TRI and there
are no publicly-available effiuent
monitoring data. The Comrnittee hopes
that manufactures. processors. and users
will respond to the voluntary solicitation
for use. exposure. and release data
(described in Chapter 1 of this Report)
and that information submitted
voluntarily will clarify uncertainties
associated with use exposures and
releases. The Committee recognizes that
as a result of this recommendation, the
uncertainties related to exposure and
release of nitroalcohols may be clarified
after the Committee's review of the data
obtained from the automatic 8(a) and
8(d) rules along with any other
voluntary information submitted as a
result of the request made in Chapter 1
of this report.
. TheCommitteeis recommending
nitroalcohols for physical/chemical
property and biodegradation rate
screening tests to identify commercially
Important nitroalcohols that are likely to
persist in the environment. There is no
publicly available information OD
nitroalcohol biodegradation. The
Committee has not considered health or
ecological effects of nitroalcohols at this
time. because they want to have an
opportunity to review aUof the non-
public health and ecological effects data
as well as chemical fate data. submitted
under TSCA section 8(d) and to meet
with any interested groups before
determining which nitroalcohols should
be tested. Submitted information is
likely to be considered by a number of
government agencies Including EPA.
DOT, DOl. and State and local
governments involved with 'assessing
the Impact of chemical releases to the
environment. The Committee makes
non-CDIinformation available.to the
OECDand other international
organizations to promote information
exchange and to conserve chemical
.estlngresources. . . .

Summary of recommended studies.
Testing recommendations for the four
nitroalcohols listed in the paragraph

. followingTable 1 are summarized in
Table 1.

Physical and Chemical Information

The Committee only has measured
water solubility data for nitroalcohols
listed In the paragraph following Table 1
(Ref.1. Dewey and Dollmeier1981).

Rationale for Recommendation

. A.Exposurelnformation- .

Production/use/disposal/exposure/
release. The Committee believes that
the nitroalcohols listed in the paragraph.
following Table 1 are commercially
available. and that many are produced
in substantial quantities. Actual
production volumes are CDI.
Nitroalcohols are used as chemical
intermediates sources of formaldehyde
for cross-linking of polymers. to form
polyester and polyurethane products, in
automobile tires as an adhesion agent.
in photographic products as hardening
agents and stabilizers. to control odors
In chemical toilets. as preservatives. in
embalming Ouids. as a bactericide and
sllmicide for aqueous systems. in cutting
oil emulsions. industrial water systems.
drilling muds, nonprotein glues. and
sizings (Ref.1. Dewey and Dollmeier
1981:Ref. 3. Sax and Lewis 1987;Ref.4.
Trotz and Pitts 1981;Ref. 5. Windholz
1983).

D.Evidence for exposure. The NOES
conducted during 1981-83by NIOSH
reported that 20,044workers were
potentially exposed to 2-hydroxymethyl-
2-nitro-1,3-propanediol (Ref.2, NIOSH
1989).
I. Chemical Fate Information

Except for the water solubility data.
the Committee has no experimental
chemical fate information on the
nitroalcohols listed In the paragraph
followingTable1.Nitroalcoholsare .
recommended for physical and chemical
property and biodegradation rate
screening tests because they are
produced in substantial quantities, there
are uncertainties related to
environmental releases. and there are .
ins~cient data to reasonably
determine or predict physical and
chemical properties and biodegradation
rates.

D. Health Effects ~ormation
The need for health effects testing

was not considered by the Committee
and is not recommended at this time.

m. Ecological Effects Information
The need for ecological effects testing

was not considered by the Committee
and Is not recommended at this time.
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d. Phosphonium compounds
The Committee recommends

phosphonium compounds for physical
chemical property and biodegradation
rate screening tests. The Committee's
recommendation is based on concerns
and uncertainties related to production
and use. potential exposures and
releases from production, processing
and use, and the potential for
persistence.

Annual production volumes of the
phosphonium compounds are CD" but

. are large. Occupational exposure
estimates. available for one
phosphonium. indicate that over 4.000
workers are potentiaUy exposed at
facilities involved In their production.
formulation, and use (Ref. 5. NIOSH.
1989).Uncertainties associated with
occupational exposures are unclear
since there are no publicly-available
exposure estimates for the phosphonium'
compounds recommended for testing.
No OSHA occupational exposure
standards exist for the phosphonium .

compounds. Phosphonium compounds
are used as phase transfer catalysts,
catalysts for thermosets. and Dame
retardants for cotton fmishell, many of
which' have the potential for
occupational exposures or
environmental releases. Uncertainties
associated with environmental releases
are unclear since none of the
phosphonium. compounds are on the TRI
and there are no publicly-available
effiuent m"onitoringdata for most
phosphonium com- pounds. The
Cominittee hopes that manufactures,
proce'ssors, and users wiDrespond to
the voluntary solicitation for use.
exp~suni. and release data (described in
Chapter 1 of this Report) and that
information submitted voluntarily will
clarify uncertainties associated with use
exposures and releases. The COmmIU....
recognizes that as a result of this
recommendation, the uncertainties
related to exPosure and release of
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phosphonium compounds Ulaybe
clarified after the Committee's review of
the data obtained from the automatic
8(a) and 8(d) rules along with any other
voluntary information submitted as a
result of the request made in Chanter 1
of this report

The Committee is recommending
phosphonium compounds for physic!!1
chemical property and biodegradation
rate screening tests to identify
commercially important phosphonium
compounds that are likely to persist in
the environment. The Committee has not
considered health or ecological effects
of phosphonium compounds at this time.
because they want to have an
opportunity to review all of the non.
public health and ecological effects dala
as well 88 chemical fate data. submitted
under TSCA section 8(d) and to meet
with any interested groups before
determining which phosphonium
compounds should be tested. Submitted
information Is likely to be considered by
a number of government agencies
including EPA. DOT, DOl. ond State and
local governments involved with
assessing the impact of chemical
releases to the environment. The
Committee makes nouoCOlinformation
available to the OECD and other
international organizations 10promote
Information exchange and to conserve
chemical testing resources.

Summary of recommended studies.
Testing recommendations for the five
phosphonium compounds listed in the
paragraph following Table 1 are
summarized in Table 1.
Physical and ChemicoJ Information

The Committee has one measured
melting point for the phosphonium
compounds listed in the paragraph
following T~ble 1. (Ref.1, Aldrich 1988).

Rationale for Recommendation

A. Exposure Information-
Productionluseldisposallexposure/
release. The Committee believes that
the phosphonium compounds listed in
the paragraph following Table 1 are
commercially available, and that many
are produced in substantial quantities.
Actual production volumes are CBt

Phosphonium compounds are used in
a number of applications including
phase transfer catalysts, catalysts for
thermosets, and Dame retardants for
cotton finishes such as military goods,
industrial protective clothing, curtains,
and children's sleepwear (Ref.1,Aldrich
1988: Ref.3,Chemcyclopedio 1990;Ref.
4, Drake 1980; Ref. 7, Weil1980). For two
phosphonium compounds no publicly-
available use information was located
(CAS numbers 35835--94-{Jand 124-64-
1).

O.Evidence for exposure. The NOES
conducted during 1981-83by NJOSH
reported that 4.388workers were
potentially exposed to
benzyltriphenylphosphonium chloride
(Ref. 5. NJOSH 1989).

I. Chemical Fate Information

The Committee has almost no
experimentaJ chemical fate Information
on the phosphonium compounds listed
in the paragraph following Table 1.
Phosphonium compounds are
recommended for-physical ana chemical
property and biodegradation rate
screening tests because they are
produced in substantial quantities. there
are uncertainties related to
environmental releases. and there are
insufficient datQ to reasonably
determine or predict physical and
chemical properties and biodegradation
rates.

n. Health Effects Information

The Committee is aware that 2
phosphonium compounds have been
tested in both a 13-week prechronic test
and a 2-year bioassay (Ref.8, NTP,
1987).These compounds caused
hepatocellular necrosis. thyroid and
adrenaJ gland lesions. and neurotoxicity
in rats and mice. but no evidence of
carcinogenicity or mutagenicity in
Salmonella typhimurium, mouse
lymphoma L5178Ycells and Chinese
hamster ovary cells. The need for health
effects testing was not considered by
the Committee and Is not recommended
at this time.

III. Ecological Effects Information

There are no available aquatic
toxicity data for the phosphonium
compoundslistedin Table1 (Ref.2.
AQUIRE.1991).Theneed forecological
effects testing was not considered by
the Committee and is not recommended
at this time.
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e. HydraziDeB
The Committee recommends

hydrazines for ecological effects testing.
The Committee's recommendation is
based on concerns and uncertainties
related to production, use. persistence.
potential exposures and releases from
production. processing and use, and the
potential for causing ecological effects.

Annual production volumes of
hydrazines exceed 10 million pounds.
Occupational exposure estimates.
available for 14 hydrazines, indicate
that over 154,000workers are potentially
exposed to hydrazines at over 11,000
facilities involved in their production.
formulation. and use. Uncertainties
associated with occupational exposure
are unclear since there are no publicly-
available exposure estimates for 21
hydrazines recommanded for testing.
OSHA occupational exposure standards
exist for 4 hydrazines. Hydrazines are
used as synthetic intermediates. fuels,
and as addiUves or reagents in specialty
applications, many of which have the
potentiaJ for occupational exposures or
environmental releases. Uncertainties
associated with the uses of the
individual hydrazines are also unclear
since use information Is available for
only 12hydrazines. Uncertainties
associated with environmental exposure
are unclear since only 4 of the
hydrazines are on the TRI and there is
very little publicly-available effluent
monitoring data for.hydrazines. Th!l
Committee hopes that manufacturers.
processors, and users will respond to
the voluntary solicitation for use.
exposure. and release data (described in
Chapter1 of this report)and that
information submitted voluntarily will
clarify uncertainties associated with
use, exposures, and releases. The
Committee recognizes that as a result of
this recommendation. uncertainties
related to exposure and release of
hydrazines may be clarified after the
Committee's review of the data obtained
from the automatic 8(a) and 8(d) rules
along with any other voluntary
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"InformationlIubmltted as Bresult of the
reque~t made In Chapter 1 of this report.

The Committee Is recommending
hydrazines for ~cologlca' effects testing
to Identify commercially Important
hydrazines that are likely to cause
adverse ecological effects. The
Committee Is aware that 5 hydrazines
have been tested for ecological effects:
high to moderate toxicity was reported.
The need for chemical fate and health
effects testing of hydrazines were not .

considered by the Committee and is not
recommended at this time. because they
want to have an opportunity to review
all of the non-public chemical fate and
health effects data as well 8Sthe
ecological effects data submitted under
.TSCAsection 8(d) and to meet with any
Interested groups before determining'
which hydrazlnes should.be tested. The
Committee. however. Is aware thahome
hydrazlnes are carcinogenic; mutagenic.
teratogenic. and acutely toxic to livers.
lungs and other organs of animals. The
Committeerecognizesthat hydrazlne..
methylhydrazine, 1.1-dimethylhydrazine
and 1.2-diphenylhydrazlne are listed on
the 1990Clean Air Act Amendments;
any recommendations of comparative
oral and Inhalation pharmacokinetics.
subchronlc Inhalation testing. etc. to
facilitate EPA's Reference
Concentration (RfC)Workgroup's ability
to establish RfC values will occur after
the Committee has reviewed the non-
public health and safety studies that will
be submitted under TSCA oection 8(d).
The Committee also recognizes that
there are uncertainties related to the
commercial production of
methylhydrazlne and 1.2-
dlphenylhydrazlne; TSCA 8(a)
submissions subinltted in response to
this Report will be used to evaluate
production volumes of these chemicals.
In addition. the Committee Is aware that
Bomehydrazlnes may persist 'for weeks;
however. few data are available. .
Submitted Information Is likely to be
considered by a number of government
agencies Including EPA. DOT. DOl. and
State and local governmento Involved .
with assessing the Impact of chemical
releases to the environment The
Committee makes non-CBI information
available to the OECDand other
international organizations to promote
Information exchange and to conserve'
chemical testing resources.

Summary of recommended studies.
Testing recommendations for the
hydrazlnes lilit~dIn .the paragraph
followingTable 1 are summarized In
Table 1:'

Physical and Chemical Information
The Committee has limited

information o~ measured physical and.

chemical properties for the hydrazlncs C. Environmental exposure.
listed In the paragraph followl~ Table. According to the TRI. 356.172pounds of
1:1boilin8 points. 6108 octanol/water, hydrazlne sulfate (2:1).3O;217'poundsof
partition coefficients, 17 melting points. hydrazlne. ".333 pounds of 1.1-. '
5pKavalues.and .. vaporpressures dimethylhydrazlne;and 2,928poundsof .
(Ref.1. Aldrich 1988;Ref.4..Boublik et meJ-.ylhydrazlne were released to the
al. 1984:Ref. 5. Braun and Zirrolli 1~83: environment In 1988(Ref. 30, TRIl990).
Ref. 6. Daubert and Danner 1989:~ef. 12. Atmospheric ~misslons of hydrazlne
Hansch and Leo 1985:Ref.22. Perno, hve 1)eenassociated with the follo~
1965;Ref. 23. Raphaellan 1966;Ref. 25. Industrial operations: finishing plants.
Schless1198O;Ref. 33.Windholz et al. wood products. inorganic plgme~ts. .

1983). Industrial Inorganic chemical".
Rationale for Recommendation pharmaceutical preparations. cyclic

A. Exposure Information-' .crudes aJid intermediates. agricultural
Production/use/disposal/exposure/ . chemicals.chemicalpreparations.
release. The Committee believes that .fabricated metal parts. Internal
the hydrazlnes listed In the paragraph combustion engines. residential lighting
following Table 1 are commercially fixtures manufacture. electronic
available. and that many are produced components and acce88orles.
In substantial quantities. Actual semiconductors alid related devices.
production volumes are CDI. guided missiles and space vehicles. and

Themajoruse of hydrazine. . photographicequipmentand supplies
accounting for approximately 60.percent . (Ref.21. Pacific Environmental Services, .

of Its production. Is as a synthetic InC;l987). Similarly. atmospheric
Intermediate. Hydrazlnes are used In emission of 11~lmethylhydrazlne have'
water treatment, for the protection of been associated with Industrial orsanlc
steel boilers. as rocket fuel. reducing chemicals. chemical preparations and'
agents. polymer bl«;»wlngagents. as petroleum refin1n8(Ref.21. Pacific .
syntheticIntermediatesf?r dyestuffs. . Envl nt 1Services Ine.1987).pharmaceuticals.antlpynne.andnltron ronme a .
(a stabilizer for explosives). and as ~ .LChemical.Fate information
non-staining high contrast photographic
developer (Ref.24. Sax and Lewis 1987; Except for a search of readily
Ref. 25. SchlessI1980; Ref. 26. Schirmann av~llable In.formationrelating to the
1989:Ref.33, Windholz et al. 1983).For ..persistence of hydrazlnes In aquatic
several hydrazlncs. no publicly- systems. the need for chemical fate
availableuse informationwas located . testingofhydrazineswasnot .
(CASnumbers 86-93-1. 109-27-3. 110- . con:!lI~eredby the Committee and Is not
21-4. 1~1. 563-41-7. 1937-19-5. . recommended at this time. There 18
2231-57-4.2582-3~1. 2760-98-7.5329- consldera~le uncertainty concerning the
12-4. 6294--$-9. 6610-29-3.7335-65-1.. persistence of simple hydrazlnes (I.e..
7400-27-3.103~lo-a. 13464-80-7, hydrazlne. and methyl substituted'
20469-71-0.32687-7.H. 33509-43-2. hydrazlnes) In aquatic sfstems; reported
63134-3~ and 63467-74-3). haU-lIvesln water range from less than

B.evIdence for exposure-Human .1 day to approximately 14 days (Ref.3,
exposure. The NOES c0l!ducted during Banerjee et a!. 1978:Ref. 5. Braun and
1981-1983by NIOSH estimates that Zirrolli 19Bs:Ref. 16. MacNaughton 1979;
59.675workers were potentially exposed Ref. 20. Ou and Street 1987:Ref. 27.
to hydraz!ne: 38,&82to I-phen~I-3- . Slonim and Gisclard 1976).More highly.pyrazolldmone: 26.304to 1.2-dihydro-l-. ch
phenyl-5H-tetrazole-5-thione; 14.621to substituted hydrazlnes. su . as
hydrazine monohydrate: 2.815to . phenylhydrazine. appear to be reslst~nt
hydrazlnecarboxamlde to degradation In water (Ref. 15. Kondl>
mono hydrochloride; 2.197 to 1.1- et al. 1988:'Ref. 17. Malaner 1960). The
dimethylhydl1lzine;2.120to hydrazlne Committee Is aware that 1.2- .

dihydrochlorlde;1.822to carbonic . diphenylhydrazlneoxidizesrapidlyIn .
dihydrazide: 1.494to 4.4'-oxybl water to form azobenZene and that there
benzenesulfonlc acid dlhydrazlde: 1.473 are no direct sampling methods for
to methylhydrazlne: 977to 1.2- environmental samples (Ref. 2, ATSDR
diphenylhydrazine: 910 to hydrazlne 1989).While thes.efactors make It
sulfate(1:1);64.5to phenylhydrazine difficultto assess tl\e Importanceof 1,2-: .
hydrochloride; and 212to . dlphenylhydrazlne In the environment;
phenylhydrazine (Ref. 19. NIOSH 1990). .where contliuJous sources 'of 1.2-
The concentration of hydrazine and' 1.1- cllplienylhydr~zlne are present.
dimethylhydrazlne In personal air. '.. organisms will b.e ,exposed. tp a steady
san,tJ?lesat a propellant pro~uctlon . . state c:;oricenttatloJ1of bo~ 1.2- .'

facIlity was 0.~1.6 ppm anCf0~23-4.61 dlphenylhydrazine and azobenzene.
ppm. respec.tively (Ref. 29. Stone 1978):' '. .
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D.Health EffectsInformation

The Committee recognizes that the
NlOSH criteria document for ,hydrazines
Identifies hydrazines as carcinogenic.
mutagenic. teratogenic, and acutely
toxic to the liver. lungs, and other
organs of animals (Ref.18, NIOSH 1978).
The need for health effects .testing of
hydrazines was not considered by the
CommIttee and is not recommended at
this time.

IU.EcologicalEffectsInformation
Available acute aquatic toxicity data,

for 5 hydrazines (hYdrazine, 1,1-
dimethylhydrazine. methylhydrazine,
and hydrazine monohydrate). Indicate
that each is highly toxic to at least one
species of freshwater fish, invertebrates.
or algae, and moderately toxic to other
test species (LC50srange froln 0.04 to
34.0maIL) (Ref.7. Fisher et al. 1978;Ref.
S. Fisher et al, 1980;Ref. 9, Fioher et al,
1980;Ref. 11, Greenhouse,1977;Ref. 14.
Hunt et al, 1981;Ref.28. Slonim 1977;
Ref. 31. Velte 1984).Concentrations of
hydrazine, methylhydrazine. or 1.1-
dimethylhydrazine in excess of 10 maIL
were teratogenic to embryos of Xenopus
laevls (clawed toad) (Ref.10,
Greenhouse 1976).Data further Indicate
that saltwater fish and invertebrates are
equally tie~sitive to certain hydrazines
(Ref.13. Harrah 1977:Ref. 32, Wendler
and Norris. 1985).

Hydrazines are recommended for
ecological effects tests becauoe they are
produced In substantial quantities, there
are uncertainties related to
environmental releases and subsequent
exposures to aquatic organis018,there
are data indicating 80me hydrazine. are
highly toxic to aquatic organlnms. and
there are insufficient data to reasonably
determineor predictecological~ffects.
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f.'Oxlran88

The Committee recommends oxiranes
for ecological effects ,testing.The
Committee's recommendation Is based
on concerns and uncertainties related to
producti9n. use, persistence. potential
exposures and releases from production.
processing and use, and the potential for
causing ecological effects. OXtrane. ' .
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methyl oxirane and ethyl oxirane were
designated for testing by the Committee
in their 1st Report (Ref.11, CEQ 1911):a
number of oxiranes (listed as glfcidyl
ethers) were either designated by the
Committee in their 3rd Report (Ref. 63,
U.S. EPA 1978)or listed by EPA in their
Advanced Notice of Proposed Rule
Making for health effects testing (Ref.
65, U.S. EPA 1~). There is also one
oxirane (glycidyl ether) that was not
listed in the Committee's 3rd Report or
by the EPA (CAS No. 6131).-72-9.
oxir8.ne. 2.2.2-[I-propanyJ-3- '
ylidenetris(4,l-phenyleneoxymethylene )]
tetrakis). A brief examination ofTSCA
8(d) ecological effects test submissions
received in respoll1leto the health
effects testing recommendations fol"
these previously-recommended oxiranes
suggestod that they contained
insufficient data to alleviate the
ecological effects testing
recommendations made in this ITC '

Report. Since ecological effects testing
was not recommended for these
previously-recommended oxiranes, they
are being recommended for ecological
effe~ts testing at this time.

Annual production volumes of the
oxiranes exceed t billion pounds.
Occupational exposure estimates,
available for 21 oxirane&,indicate that
over 700.000workers are potentially
exposed to oxiranes at more than 26.000.
facilities involved in thell"production.
formulation and use (Ref. 43,NIOSH.
1989);Uncertainties associated with
occupational exposure are unclear since
there are no publicly-available exposure
estimates for 'l:loxiranes recommended
for testing. OSHA occupational
exposure standards exist for 8 oxiranes.
Oxiranes are used as synthetic
intermediates, in epoxy resins, and in a
wide range of specialty applications,
most of which have the polential for
occupational exposures or
environmental releases. Uncertainties
associated with environmental exposure
are unclear since only 5 oxiranes are on
the TRt and there are no quantitative
pul)licly-available eIDuenl monitoring
data available for ox!rones. The
Committee hopes that manufacturers,
processors. and users will respond to
the voluntary solicitation for use,

'exposure/release data (described in
Chapter 1 of this report) and that
information submitted voluntarily will
clarify uncertainties associated with use
exposures and releaseS. The Committee
rl!C9~izes that as a result of thia
recommendation, uncertaintie8 related
to exposure and relea8e' of oxiranes may
be clarified',after the Committee's
review of the data obtained frOm'the
automatic 8(a) IIDd8(d) rules along'with

any other voluntary information
submitted as a result of the request
made in Chapter 1 of,this report.
. The Committee is recommending
oxiranes for ecological effects testing to
identify commercially important
oxirenes that are likely to cause adverse
ecological effects. The Committee i8
aware that 80me oxiranes have been
tested for ecological effects: high to low
toxicity was reported. The need for
chemical fate or,health effects testing.of
oxiral)es wa,s.~otconsidered by the
Committee and is not recommended at
this time. because they want to have an
opportunity to review all of the non-
public chemical fate and health effects
data as well as the ecological effects
data submitted under 'q)CA section 8(d)
and to meet with any interested groups
before detel111iningwhich oxiranes
should be tested. The Committee.
however. is aware that some oxiranes
'are carcinogenic, mutagenic. have
reproductive. developmental. and
neurological effects, and severely
damage lungs, liver, and kidneys.
Submitted information is likely to be
considered by IInumber of government
agencies including EPA.DOT, DOL and
State and local governments involved
with assessing the impact of chemical
releases to the environment. The
Committee makes non-CBI information
available to the OECD and other
international organizations to promote
infomiation exchange and to conserve
chemical testing resources.

Summary of recommended studies.
Testing recommendations for the 48
oxiranes listed In the paragraph
following Table 1 are summarized In
Table 1.

Physical and Chemical Information
The Committee has limited

Information on measured physical and
chemical properties for oxiranes listed
in the'paragraph following Table 1: 20
boiling points, 1 Henry's Law constant, 6
log octanol/water partition coefficients,
10melting points. 16vapor pressures,
and 10 water solubilities (Ref.2. Aldrich
1988: Ref. 3. Aldrich 1990; Ref. 4. Bogyo
et al, 1980; Ref. 5. Boublik et al, 1984;
Ref. 12. Clba-Geigy Corporation 1981:
Ref. 13. Ciba-Geigy Corporation 1983:
Ref. 14. Clba-Geigy Corporation 1983:
Ref. 20. Conway et al, 1983; Ref. 22. .
Daubert and Danner 1989; Ref. 23, Dow
Chemical Company 1976; Ref. 28, Dow
Corning Corporation 1983; Ref. 33, E.I.
DuPont de Nemours a: Company 1983;
Ref. 35. Hansch and Leo 1985; Ref. 36.
Hine 1958;.Ref. 38, Lapkin 1985; Ref. 42,

. NlOSH 1918; Ref. 44; Osborn and Scott .
1980; Ref. 45, Parker et al. 1978: Ref. 46,
Resnick 1980; Ref. 47; Riesser 1979: Ref. .
48, Sax and lewis 1987; Ref. 49, Schultze
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1965;Ref. sa. Siene. et a1.1987;Ref. 68.
Windholz et a!. 1983).

Ratfonale for Recommendabon .

A. Exposure Information-
Production/use/disposa1/exposurel
release. The Committee.believes that
the oxiranes listed In the paragraph
following Table 1 are commercially
available, and that many are produced
In substantial quantities. In 1989,2.282
billion kilograms of oxirane were '

produced at 13 facilities In the United
States (Ref:67. usrrc 1990).Actual
production volumes of other oxJranes
are CBI. .

Oxiranes are an important group of
industrial chemical intermediates. In
1990.oxirane was used in the production
of ethylene glycol. 59 percent; nonionic
surfactants, 13percent; ethanolamines, 8
percent; glycol ethers. 8 percent;
diethylene glycol. 6 percent: triethylene
glycol, 2 percent; and miscellaneous '

uses (including polyethylene glycol
production. urethane polyols production '

and exports), 6 percent (Ref.18. CMR
1990].Other miscellaneous uses of
oxirane include fumigant for spices.
tobacco, furs, bedding. etc.. a food and
cosmetic sterilant, and in hospital
sterilization (Ref. 4, Bogyoet aI. 1980;
Ref. 10, Cewse et al, 1980;Ref.37,
Howard et a1.1990).In 1990,methyl
oxirane was used in the production of
urethane polyether polyols, 60 percent
(7.5percent flexible foams, 15 percent
rigid foams. and 10 percent for non-foam
uses); propylene glycol. 20 percent;
glycol ethers.. 3 percent;' mis~lIaneous
uses (including the production of
industrial polyglycols, surfactanta and
isopropanolamines), 5 percent; and
exports, 12percent (Ref. 19. CMR19908).
Other oxiranes are used a8
intermediates and reactive diluents for
epoxy resins, an intermediate 'for
yarious polymers, stabilizers for
chlorinated solvents, In the production
of glycerol. unmodified epoxy'reslns,
elastomers, to prepare acyl fluorides,
Duoroketones. and fluortnated
heterocycles. 88 sources of
diOuorocarbene for the synthesis of
numerous cyclic and acyclic compounds,
and products such 8Sglyciayl ethers,
eplchlorohydrin-polyamide resins, and
alkyl glycerol ether sulfonate salts (Ref.
46, Resnick 1980;Ref. 58, Sienel et aL
1987).,For several oxiranes, no publicly-
available use information was located "

(CAS numbers 61-21-0. 108-8&-5,.106-
87-6, 106-92-3, 122-60-1, 163-77~. 266-
20-4.1686-14-2. 2386-87-0. 2425-79-8.

, 242~ 2451...az.,g. "2461-15-6. 2530-
83-3, 313~19-6, 338&-03-2, 3388-Of-3.
8131).-7W; 7320-37-6, 15336-82-0. 26447-
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14-3,26761-45-S,61792-39-{),6225~2
and 67860-05-3).

B. Evidence for exposun,o-Human
exposure. The NOES conducted during
1981-1983by NIOSH estimates that
238.209workers were potentially
exposed to methyl oxirane: 193,907to
ethyl oxirane: 56,052to trimethoxy[3-
(oxiranylmethoxy)propyl] silane: 50.130
to omanei 45,741to (butoxymethyl)
oxiranei 35,614to (chloromethyl)
oxiranei 23.811to 2.2-[(1-
methylethylidene )bls-(4,1-
phenyleneoxymethylene )]bis oxiranei
14,725to 7-oxabicyclo[4.1.0]heptane-3-

. carboxylicacid,7-oxabicyclo[4.1.0]hept-
3-ylmethyl ester: 11721to [(2-
ethylhexyl)oxy methyl] oxiranei 7,745to
trimethoxy[2-(7-oxabicyclo[4.1.0]hept-3-
yl)ethyl] silanei 7.177to .
(phenoxymethyl) oxirane; '1492to
[(methylphenoxy)methyl] oxirane; 4.260
to 7-oxabicyclo[4.1.0]heptane. 3-
omanyl-; 3.167to oxiranemethanol:
2.874to 7-oxablcyclo[4.1.0]heptanei 2,751
to 2,2-[(2,2-dimethyl-1.3-
propanediyl)bis( oxymethylene )]bis
oxirane: 1.856to 2.2-[1,3-phenylenebis-
(oxymethylene)]bis oxirane: 1,433to [(2-
methylpbenoxy)methyl] oxiranei 458 to
phenyl oxirane; 413 to [(2- ..
propenyloxy)methyl] omane; and 154to
[[1.1-dimethylethoxy)methyl] oxirane
(Ref. 43, NlOSH 1989).Although its use
as a sterilant is small, a high percentage
of worker exposure results from the use
of oxirane as a sterilant. OSHA
estimates that the number of workers
exposed to oxirane in various industries
are: 3,676during production and .
synthesis, 62,370directly (25.000
indirectly) in sterilization at health care
facilities. 14,000directly (116.900
indirectly) in sterilization of medical
products, and 160 during spice
sterilization (Ref.64, U.S. EPA 1983).In
addition. some exposure survey results
were: hospital sterilization chamber
operators -2.5ppm TWA nnd medical
products manufacturers 0.1-2 ppm 8 hr
TWA (Ref.64. U.S. EPA 19831.

C. Epvironnllmtal exposure..
According to the TRI.4.702.454pounds
of oxirane. 4.200.883pounds of methyl
oxirane, 2,314pounds of phenyl oxirane.
95.446pounds of ethyl oxirane. and
474.052pounds of (chloromethyl)oxirane
were released to the environment in
1988(Ref. 59,TRI 1990).Release to the
environment is primarily ausoclated
with the production and use of oxiranes
as chemical intermediates. Oxlrane and
methyl oxirane have been qualitatively

.detected in effluent from a chemical
production facility in Brandenburg. KY
in February, 1974.(chloromethyl)oxirane
was qualitatively detected in industry
effluent in Louisville. KY.and phenyl

oxirane was found in effluent from the
latex industry in Louisville. KYIn
March, 1974and effluent from chemical
production facilities in Collierville. TN.
Louisville. KYand Memphis. TN in 1974
(Ref.50. Shakelford and Keith 1976).7-
Oxa-bicyclo[4.1.0]heptane has been
identified In 2 of 17 drinking water
concentrates in the United States (Ref.
39,Lucas 1984).
.. Chemical Fate Information

Except for a'search of readily
available information relating to the
p:ersistence of oxiranes in aquatic'
systems, the need for chemical fate
testing of oxiranes was not considered
by the Commi~teeand Is not
recommended at this time. The search
for persistence data revealed that for
many of the low molecular weight
oxiranes. hydrolysis half-lives range
from4.4days to 28days.with an . .
Bverage of 14days (Ref.40, Mabey and
Mill 1978).Higher molecular weight
omanes would be expected to have
longer hydrolysis half-lives.
U. Health Effects Information

Except for a search of a readily
available information on oxiranes.
which indicat~d that they may be
carcinogenic. mutagenic. have
reproductive, developmental. and
neurological effects, and'severely
damage lungs..liver, and kidneys (Ref.
42, NIOSH 1976;Ref. 66, U.S.EPA. 1985),
theneed forhealtheffectstestingwas
not considered by the Committee and Is
not recommended at this time. .

m. Ecological Effects Information

Available ecological effects data for
11 oxiranes indicate that acute aquatic
toxicity LCeovalues range of 3.5 to 349
mg/I.. These include: oxirane (Ref. 60.
Union Carbide Corporation 1983),
methyl oxirane (Ref. 21, Crews 1974; Ref.
51, Shell Oil Company 1982a:Ref. 56.
Shell Oil Company 1987), phenyl oxirane
(Ref. 34, Geyer et al. 1985).
(chloromethyl) oxirane (Ref. 1.
Alabaster 1969: Ref. 6. Bringmann 8:
Kuhn 1977;Ref. 7. Bringmann 8:Kuhn
1978: Ref. 8. Bringmann 8:Kuhn 1980a;
Ref. 9. Bringmann 8: Kuhn 1980b; Ref. 15,
Ciba Geigy Corporation 1984iRef. 24.
Dow Chemical Company 1982;Ref. 25.
Dow Chemical Company 1987a;Ref. 26,
Dow Chemical Company 1987b: Ref. 27,
Dow Chemical Company 1987c:Ref. 41,
Mayes et al.l983; Ref.&1,Shell Oil .

Company 1982a).
trinuoro(triOuoromethyl)oxirane (Ref.
29. R.I. Dupont de Nemours 8: Company.
Inc. 1982a; Ref. 30. E.l. Dupont de
Neni.ourS 8: Company, Inc. 1982b; Ref. 31,
R.L Dupont de Nemours 8:Company. Inc.
1982c: Ref. 32. R.I. Dupont de Nemours 8:
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Company,lnc.t9S2d;),2.2-1,4-
butanediylbis(oxymethylene) bisoxirane
(Ref.t6. Ciba Geigy Corporation 1969a),
(butoxymethyl) oxirane (Ref. 52.Shell
Oil Company t982c; Ref. 55. Shell Oil
Company 1985:Ref. 59, Shell Oil
Company.1990). (2-ethylhexyl) oxy
methyloxirane (Ref. 51, Shell Oil
'Company 1982a; Ref. 53. Shell Oil
Company 1982d). trimethoxy[3-
(oxiranylmethoxy)propyl]-silene (Ref.
61. Union Carbide 'Corporation 1988; Ref.
62. Union Carbide Corporation 1989).
(methylphenoxy)methyl-oxirane (Ref.17.
Ciba Geigy Corporation 1989b),aJid
neodecanoic acid. oxlranylmethyl ester
(Ref. 54; Shell Oil Company 1984).

Oxiranes are recommended for
ecological effects tests because they are

. produced in substantial quantities; there
are uncertainties related to
environmental releases and subsequent
exposures to aquatic organisms. and
there are insufficient data to reasonably
determine or predict ecological effects.

References

(1) Alabaster. ,.S. "Survival of fish In 164
herbicides. insecticides, fungicides, wetting

. agents and miscellaneous substances."
International Pest Control. U(2): 29-35

(1969).
(2) Aldrich. Catalog Handbook of Fine

Chemicals. Milwaukee. WI: Aldrich Chemical
Company.p:1362(1966). .

(3) Aldrich. Catalog Handbook of Fine
Chemicals. Milwaukee, WI: Aldrich Chemical

. Company. pp. 40. 226. 245. 614. 674 (1990).

(4) Bogyo, DA, Lande. S.S.. Meylan. W.M.,
Howard. P.H., and Santodonato. J. .
"investigation of Selected Potential
Environmental Contaminants: Epoxldes."
U.S.EPA-660/U-00-005. pp. 4, 5, 7G-90 (1980).

(5) Boublik. T.. Fried. V.. and Hala. E. ''The
Vapor Pressure of Pure Substances: Selected
Values of the Tempersture Dependence of the
Vapor Pressures of Some Pure Substances in
the Normal and Low Temperature Region."
Volume 17. Amsterdam. Netherlands:
Elsevier Science Publications. p. 182 (1964).

(6) Brlngmann. G.. and Kuhn R. "Results of
the damaging effect of water pollutants on
Daphnia magna Zeitschrift Wasser
AbwQsser Fonch. 10(5): 161-166 (1977).

(7) Bringmann. G., and Kuhn R. ''Testing of
substances for their toxicity threshold: Model
organisms MicrocysU" (Dip/ocystis)
aeruginosa and Scenedesmus quadrlcauda:'
MitteUingen -Internatlonale Vereinlgung fuer
Theoreltische und Angewandte Llmnologle.
21: 275-284 (1978).

(8) Brlngmann, G. and Kuhn R.
"Comparison of the toxicity thresholo. of
water pollutants to bacteria. algse, and
protozos In the cell multiplication Inhibition
teal" Water Research. 14(3): 231-241 (l980a).

(9) Bringmann. G.. and Kuhn R.

"DetermlnsUon of biological damage from
water pollutants to protozoa. W. Saprozolc
Flagellates:' Zeitschrilt Wasser Abwasser
Fonch. 13(5): 170-173 (1980b).



_ u _. . .._-

41256 Federal Register I Vol. 56, No. 160 I Monday, August 19. 1991 I Notices'"

. (10) Caw88. J.N.. Henry. J,p~ Swartzlander.
M.W.. and Wadia, P.R. "Ethylene Oxide." In:
Kfrk-Othmer Encyclopedia of Chemical
Technology. 3rd edition. New York. NY: John
Wiley and Sons. 9: 432-471 (19BO).

(11) CEQ [Council on Environmental
Quality). "TSCA Interegency Testing
Committee Initial report to the Administretor.
Environmental ProtecUon Agency. 1st rrc
report." Federal Register. 42:55026-55080
(1977). .

(12) Clba-Ciegy Corporation. (Letter
Including reports on 4-{diglyciylamino)phenyl
glyddyl ether. SCE study. nucleus anomaly
test. point mutation aSBBY.aDd mutagenicity
evaluation). TSCA Be submission 8EHQ-
1281-0426. W.ashfngton. DC: OTS. US EPA
(1981).

(13) Ciba-Ciegy Corporation. "Material
safety data sheet: AreJdite RD-2."
Hawthorne, NY: Ciba-Gelgy Corporation
(1983).

(14) Ciba-Ciegy Corporation. "Material
safety data sheet: Araldite DY 023."
Hawthorne, NY: Ciba-Ceigy Corporation
(1983).

(15) Ciba Geigy Corporetion. "Acute
toxicity to rainbow trout, carp. catfish and ,

bluegill of TIC11263." TSCA ad submission
87-8213914, microfiche number 0TS020635.
Washington. DC: ars. US EPA (1984).

(lit) Clba Geigy Corporation. "Acute
toxicity of 1.4-butanedlol-dlglycidylether to
zebre fish." TSCA ad submission 116-
890000Z77, microfiche number 0TS0S19048.
Washington, DC: OTS. US EPA (l989a). .

(17) Clba Geigy Corporation. "Eight health
and safety studies." TSCA ad submilslon 116-
890000230. microfiche number 0'I'S0516185.
Washington. DC: ars. US EPA (l9s9b).

(18) CMR. "Propylene Oxid~ Chemical
Profile." Chemical Marketing Reporter.
January 8 (1990).

(19) CMR. "Ethylene OxIde Chemical
Profile." Chemical Marketing Reportar.
February 12 (199Oa).
. (20) Conway; R.A.. Wasgy. G_T~ Spiegel.
M.H., and Berglund. R.L "Environmental Fate
and Effecta of Ethylene OxIde." .
Environmental ScienaJ and Technology. 17:
107-112 (1983).

(21) Crews. R.C. "Effects of propylene
oxide on selected species of fishes."
Technical Report AFATI,-TR-74-183. Eglin
AIr Fon;e Base, FL: Envlronlca Office. Air
Force Annament Leb (1974).

(22) Dauhert. T.E., and Danner; R.P. Data
Compilation Tables of PropertIe. of Pure
Compounds. New York. NY: American
institute of Chemical Engineen (1989).

(23) Dow Che.mcal Company. "Product
bulletin: now liquid epoxy realn& " Midland,
MI: Dow Chemical Company (1018).

(24) now Chemical Company. "The toxicity
of chemicals to the freshwater green alga.
Selenaatrum capncomutum printz." TSCA ad
submission 86-89OOO1154Sm.mcrofiche
number 0TS0520294. Washington. DC: OTS.
US EPA (198Z).

(25) Dow Chemical Company. "Study to
asse'l the Influenca of age on the response of
fathead minnows In static acuta toxicity
tests:' TSCA ad submi88lon 88'-870002091.
mlcroficl1e number 0TS0517180. Washington.
DC: OTS. US EPA (1987a).

(28) now Chemical Company. "Fish
toxicity .tudies." TSCA 8d submission 116-

810002097. microfiche number 0TS0517186.
Washington. DC: OTS. US EPA (1987b).

(27) Dow.Chemical Company. "Precision of
daphnld (Daphnia magna Straus. 1820) static
acute toxicity tesls." TSCA ad submleslon 116-
610002072. microfiche number OTS0517161.
Waehington. DC: OTS. US EPA (1987c).

(28) Dow Coming Corporetion. "Industrial
hygiene survey (information claimed al CDI}
and gamma-slycidoxy-
propyltrimethoxysilane (Dow Coming)
vapon during production at the (Information
claimed as CBJ]." TSCA ad submission 111-
8220802, microfiche number 0TS0215092.
Washington, DC: OTS. US EPA (1983)

(29) E.I. Dupont de Nemours a Company.
Inc. "96-Hour LC40to bluegill sunfish:' TSCA
ad submission 87-8220387. mlcrofu:he number
0TS0215034. Washington. DC: ars. US EllA
(19828).

(30) E.L Dupont de Nemours & Company.
Inc. "Acute toxicity of H-9588-03 to bluegill
(Lepomia macrochirus)." TSCA ad
submission 111-220389. microfiche number
0TS0215034. Washington. DC: OTS. US EllA
(1982b). I

(31) E.L Dupont de Nemours a Company.-
Ine. "48-Hour LC.oto Daphnia magna." TSCA
8d submission 87-a220388. microfiche number
0TS0215034. Weshington. DC: OTS. US EPA
(1982c).

(32) E.L Dupont de Nemours a Company.
Ine. "48-Hour LC.o to Daphnia magna." TSCA
ad submission 87-82203110.microfiche number

0TS021S034. Washington. DC: ars. US EllA
(l982d).

(33) E.J. du Pont de Nemoure a Company.
"Toxicity and physiological activity of
glycldyl methacrylate." TSCA ad subml88fon
878211180. Washington. DC: O'I'S, US EllA
(1983).

(34) Geyer. H., Scheunert, I., and Korte. F.
"The effects of organic environmental
chemicals on the growth of the alga
SctJnecll1smu. aubllpicotull: A Ocontribution to
environmental bioJogy.~ Chem08phe1'8. 14(9):
1355-1369 (1985).

(35) Hansch. C., and Leo, A.J. Medchem,
Project. Issue 28. Cla~ont. CA: Pomona
College. (1985).

(38) Hine. c.H.. Kodama. J.K.. Wellington.
J.s.. Dunlap. M.JC..and Andenon. RR "The
toxicology of glycidol and some glycldyl
ethere." AMA Archivea of Induatrial Heolth.
14: 250-264 (1958). .

(37) Howard. PlL. Jarvis. WJ1., Sage. G.W..
Basu, DJ<., Gray. D.A" Meylan. W.M~ and
Crosbie. E.K. Handbook of Environmental
Fattl and Exposure Data for Organic
Chemicola. Lerge Production and PrIority
Pollutants. Chelsea, MI: Lewis Publlshen. 1:
335-341 (1989).

(38) Lapkln. M. "£poxides." In: Kirk-
Othmer Encyclopedia of ChemkxJl
Technology. 2nd Edition. New York. NY: John
Wiley and Sons. 8: 283-293 (1965). .

(39) Lucas. S.Y. "GC/MS Analysis of
Organics In DrInking Water Concentrations
and Advanced Waste Treatment

Concantrates: Volume 1. Analysis Results for
17 DrInking Water. 18 Advancad Waste
Treatment and 3 Process Blank
Concentretea." U.S.EP~/l~
(NTIS PB85-128221). Columbus. OH:
Columbus Leb.. Health Effects Research

Laboretory. p. '145 (1984).

(40)Mabey. W.. and Mill. T. "Critical
review of hydrolysis of organic compounda in
water under environmental conditions."
Journal of Physical and Chemic01 Reference
Data. 7(2): 383-415 (1978).

i41) Mayes. M.A., Alexander. RC.. and
DiU. D.C. "A ltudy to aS88SS the Influence of
age on the response of fathead minnows 'in
Italic acute toxicity teats." Bulletin of
Environmental Contamination and
Toxicology. 3113g..147 (1983).

(42) NIOSH (National Institute for
Occupational Safety and Health). "Criteria
for a recommended standard ...
occupational exposure to glycldyl ethers."
Washington, DC: DEHW. NlCSH (1978). .

(43) NlOSH (NationallnsUtute of
Occupational Safety and Heahh) National
Occupational Exposure Survey (NOES)
(19119).

(44) Osborn. A.G.. and Scott, D.W. "Vapor
Pressure of 17 Miscellaneous Organic
Compound.." Joumal of Chemical
Thermodynamics. 12: 4290-438 (1980).

(45) Parker, J.W.. Ingham. M.P~ Turner. R.J~

and Woode, JlL "Carboxylic aclda;" In: Kirk-
,Othmer Encyclopedia 01 Chemical '

Technology. 3rd Edition. New Yode. NY: john
Wiley & Sons. 4: 884-871 (1978)..

(46) Resnick. P.R. "Fluorine Compound..
Organle. PerOuoroepoxidea. " In: Kir!t-Othllfer
Encyclopedia of Chemical Technology. 3rd
Edition. New Vode. NY: John Wiley a: Sons.
10: 956-962 (1980).

(41) Riesler, G.H. "Chlorohydrlns. " In:
Kirft-Othmer Encyclopedia of Chemical
Technology. 3rd Edition.'New York, NY: John
Wiley a Sons. S: 84&-«14 (1979).

(48) Sax. NJ.. ~d Lewis. R.J. Hawley"
Condensed Chemical Dictionory. 11th
edition. New York. NY: Van Nostrand

Reinhold Company. pp.l88. 338, 569, 898,
1008 (1961).

(49) Schultze. H.c. "Bthylene Oxide." In:
Kirk-Othmer Encyclopedia of Chemical
Technology. 2nd Edition. New York,- NY: John
Wiley a Sons. 8: 523-S58 (1985).

(50) Shalcelford. W.M.. and Keith. LH.
"Frequency of organic compounds Identified
In water." US EPA-«JO/4-18-OOZ. pp. 111. 129,
208, 214 (1976). .

(51) Shell Oil Company. "Determination of
acute toxicity to 6811of sheD chemicals.~ I.
TSCA ad IUbmisslon 87-8210129, microfiche
munber 0TS0206200. Wash1ngton. DC: OTS.
US EPA (19828).

(52) Shell Oil Company. " N-butyl slycldyl
ether: Acute toxicity to Solmo gairdneri.
Daphnia magna, and Selenaatrum
copricornutum. " TSCA 8d lubmi88ion 87-

. 8210082, microfiche number 0TS02061M.
Washington. DC: OTS. US EPA (1982c).

[53) Shell 011 Company. "The acute toxicltJ
of 2-ethyl hexyl glycldyl ether to rainbow
trout (Solmo gairdnerll and (Daphnia
magna)." TSCA ad aubml88ion 87-8210083,
microfiche nUJllber 01'S0208194. Wash1ngton.
DC: OTS. US EPA (1982d).

(54) Shell Oil Company. ''Cardura EtO:
Acute toxicity to Salmo aairdneri.. Daphnia
magna, and Selenastrurn capricomutum. "
TSCA 8d submi88ion 87-8214197. microfiche
number ~ Washington.DC:ors. .

US EPA (1984).

HeinOnline -- 56 Fed. Reg. 41256 1991



Federal Register I Vol. 56, No. 160 I Monday, August 19, 1991 I Notices 41257

(55) Shen Oil Company. -roxicity tests .
with DaphnlalllagJ1a: Acute toxicity of elgbt
test meterials to . newly-Introd aeed strain of
Daphnia magna In reconstituted fresh water."
TSCA 8d subml88lon 81-8214957, microfiche
number 0TS0208734. Washington. DC: OI'S,
US EPA (1985). . .

(58) Shen on Company. "Propylene oxide:
Acute toxicity and n-octaDol/water partition
coefficient" TSCA 8d submission II&-
810001857, microfiche DWDber 0TS0515735.
Washginton. DC: OTS. US BPA (1987).

(57) SheD Oil Company. "Letter from Shell
on Company to US EPA reganl.!ng the
submission of multiple ad studics (30 studl88
anclosed)." TSCA ad submlaalon 88-
900000M7, microfiche Dumber OTSOS28023.
Washln8ton. DC: OTS. US EPA (1990).

(58) SieneL G.. Rieth. R.. and Rowbottom.
K.T. "Epoxides" In: Ullmann's Encyclopedia
ollndUBtrial Chemistry. 5th Edition. .
Gerhartz. W.. and Yamamoto. y.s.. eds.
Deerfield Beach. PI.: VCH PubUnhera. A9:
531-645 (1987).

(59) TRI (Toxlca Relea.e Inventory).
Datebase retrieval 4/11/00 (1990).

(60) Union Carbide Corporation.
"Environmental. fate and effects of ethylene
oxida." TSCA Belsubml.slon 87-&12058,
microfiche number 0TS0206060. Waahlnston.
DC: OTS. US EPA (1983).

(61) Union Carbide Corporation.
"Additional ecological fate and IIffecta data."
TSCA Belsubm1aslon 86-a0000S52.
microfiche number 0TS0s16S0Z. WasblQgton.
DC: OTS. US EPA (1988).

(62) Union Carbide Corparatloo.
''Ecological fate and e[fectl testiDg of UCC
products and wutewaten during 1988. "
TSCA BelsubmiaaloD 8&-8900014158.
microfiche numberOTSoS21031. Washington.
DC: OTS. US EPA (19BO).

(63) u.s. EPA. "ThIrd Report of the TSCA
Intel'888JlCJ Testing Comml~tee to the
Administrator, Environmental Protection
Agency." Federal Rezlster. t3: 501S3G-50635
(l97S).

(64) U.s.EPA. "Occupational Exposure to
Ethylene OxIde." Federal Reglstft. 48: 17264-
17319 (1983).

(65) U.s. EPA. -roxic Substances; Glycldol
and Its derivatives; reaponee to the
Intengency Te.ting Committee." Federal
Repler. 48:S766Z-S7571. (1983).

(66) U.s. EPA. ''Health uaeaament
document for ethylene oxlde.llnnl reporL"
U.s. Environmental Protection Auency,
Report No. EPA/eoo/8-&4/009P. Nl1S No.
PB8&-102S97. (1985).

(87) usrrc (US Intemational Trade
Conunlaalon). Synthetic Organic Chemicals.
U.s. Production and Salea 1989. Waahington.
DC: US Government Printing Office.
PubUcation No. 2338.pp. IIH1. 15-31 (1990).

(68) Windholz. M..Budavari, s.. Blumetti,
R.F.. and Otterbein. s.s. The Merck Index.
10th edition. Rahway. NJ:Merck & Co.. Ine.
pp.5so.645.1131(1983). .

g. AIkoxyai1aues
The Committee recommends

alkoxysilanes far ecological effects
testing. The Committee's
recommendation is based on concerns
and uncertainties related to production,

use, persistence. potential exposures
and releases from production,
processing and use, and the potential for
causms ecological effects.

Annual production volumes of the
alkoxysilanes exceed 10 million pounds.
Occupationalexposureestimates, .
available for 14alkoxysilanes, indicate
that 500,000workers are potentially
exposed to alkoxysilanes at.almost
30.000facilities involved in their
production. formulation, and use (Ref.5,
NIOSH. 1989).Uncertainties a880clated
with occupational exposure are unclear
since there are no publicly-avaUable
exposure estimates for Z5alkoxysilanes
recommended fOl'testing. OSHA
occupational exposure standards exist
for only one of the alkoxysUanes.
Alkoxysl1anes are used as synthetic
reagents, in polymers, and In many
specialty applications, many of which
have the potential for occupational
exposures 01'environmental releales.
Uncertainties associated with the uses
of the individual alkoxyailanes are also
unclear since use information is
available far only 13 alkoxysllanes.
Uncertalntiea associated with
environmental exposure are unclear
since none of the alkoxysilanea are on
the TRI and there are no publicly-
available emuent monitoring data.

The Committee hopes that
manufacturers. processors, and users
will respond to the voluntary solicitation
for use, exposure, and release data
(described In Chapter 1 of this report)
and that information submitted
voluntarily will clarify uncertainties
associated with use, exposures, and
releases. The Committee recognizes that
as a result of this reCommendation,
uncertainties related to exposure and
release of alkoxysilanea may be
clarified after the Committee's reviewof
the data obtained from the automatic
8(a) and 8(d) rules along with any other
voluntary information submitted as a
result of the request made In Chapter 1
of this report.

The (fommittee is recommending
alkoxysilanes for ecological effects to
Identify commercially Important
alkoxysilanes that are likely to cause
adverse ecological effects. The
Committee Is aware that one
alkoxysilane haa been tested for
ecological effects: moderate toxicity was
reported. The need for chemical fate and
health effects testing of alkoxysl1anes
was not considered by the Committee
and Is not recommended at this time,
because they want to have an
opportunity to review all of the non-
public chemical fate and health effects
data as wellaa well as the ecological
effects data submitted under TSCA
section 8(d) and to meet with any

Interested groups before determining
which alkoxysllanes should be tested.
SubmUted Information Is likely to be
considered by a number of government
agencies including EPA, DOT, DOl, and
State and local governments Involved
with assessing the impact of chemical
releases to the environment The
Committee makes non-CDIinformation
available to the OECDand other
international organizations to promote
Information exchange and to conserve
chemical testi"8 resources.

Summary of recommended studies.
Testing recommendations for the 37
alkoxysilanes listed in the paragraph
following Table 1 are summarized In
Table 1, Two alkoxysilanes that also
have an oxlrane substructure are listed:
In the paragraph following Table 1.They
are only listed with the oxiraDes
(numbers 90 and 94) to avoid duplicate
listing. One alkoxysilane (number 120)
also haa a methyl ethylene glycol
substructure; It is also only listed with
the alkoxysilanes to avoid duplicate
listing.

Physical and Chemical Information

The Committee has limited
information on measured physical I
chemical properties for the
alkoxysilanesliated in the paragrapb
following Table 1: 9 boiling points. 4
melting points, and Zvapor pressures
(Ref.1, Arklea 1982;Ref. 3. Boublik et a1.
1984;Ref. 6. Ohe 1976).Some
alkoxysilenes, particularly the lower
molecular weight compounds (i.e.,
tetraethoxysilane (CAS No. 18-1D-4)
and tetramethoxysilane (CAS No. 681-
84-6))are expectedto be 8usceptibleto
chemical hydrolysis whereas more
highly branched alkoxysilanes are not
(Ref.1. Arldes 1982).Furthermore. the
order of reactivity is expected to be:
R3SiOR < R2Si(OR)Z< RSi(OR)3<
Si(OR)4 (Ref.Z.Baant and Chvalovsk
1965).

Rationale for &commendation

A. Exposure Information-
Production/use/disposal/exposurel
release. The Committee believes that
the alkoxysilanes listed In the paragraph
fonowing Table 1 are commercially
available, and that many are produced
In substantial quantities. Actual
production volumes are CDI.

Alkoxysllanes are used In binders In
foundry-mold sands for thin-shell
castings, in binders for refractories. as
resins, In coatings. in the preparation of
specialty glasses for fiber optics and
solar materials as well as low heat
glass8s, in the preparation of abrasion-
resistant coatings for plastics and
dielectric coatings for high temperature
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electronic components, In the production
of water repellents for protective and
consolidating coatings for masonry and
other applications, as cross linking
agents, In coatings for liquid
chromatography, and In thermal
exchange applications such as solar
panels (Ref. 1, Arkles 1982). For several
alkoxysUanes, no publicly.available use
information was located (CAS numbers
11HJ&-O,919-30-2. 919-31-3, 1067-53-4,
1067~6-9, 1~24-3, 2531)-8H, 2530-
85-0,2530-87-2, 2768-02-7, 3179-76-8,
3388-04-3, 413() ()8..9, 4420-74-(J, 5089-
76-9, 684~, 3110-23-5, 13822-56-5,
17945-05-0, 18395-30-7, 18165-32-7,
23719-3~, 28115-70-8, 2904~70-1,
33401- 49-9, 35141-30-1, 40372-72-3 and
42965-91-3).

B.Evidence for exposun.-Human
exposure. The NOES conducted during
1981-1983by NIOSH estimates that
5,270workers were potentially exposed
to ethenyltriethoxysilane; 1,298to
tetraethoxysilane; 19,175to bis(l,1-
dimethylethoxy)silyleneacetate (CAS
No. 13170-23-5):6,506to .

phenyltriethoxysilane;.25.344 to 3-
(triethoxysilyl)-1-propanamine (CAS No.
919-30-2); 3.358 to 6-ethenyl-6-(2-
methoxyethoxy)-2,5,7,1o-tetraoxa-6-
silaundecane; 30,328 to
methyltrimetJioxysilane; 29,372 to N-(3-
(trimethoxysilyl)propyl)'1,2-
ethanediamine (CAS No. 1760-24-3);
3,474 to methyitrietboxysilllne: 27,494 to
methacryloxypropyltrimethoxysila~e
(CAS No. 2530-BS-0): 1,144 to 3,4-
epoxycyclohexylethyltrimethoxysilane
(CAS No. 3388-04-3): 59.282 to
methyltriacetoxysilane: 61 to 3.
(trimethoxysilyl)-1-propanethiol (CAS'
No. 4420-74-(J);and 8,172to '

ethyltriacetoxysilane (Ref. 5, NIOSH
1989).

C. Environmental exposure.
Infermationwas not readilyavailable. '

I. Chemical Fate Information

The need for chemical fate testing of
alkoxysilanes waa riot'considered by the
Committee and is not recommended at
this time.

o II. Health Effects Information

The need for health effects testing of
alkoxysilanes was not considered by the
ComutiUee and is not recommended at
this time.

ilL Ecological Effects Information'
Available aqua tiE:toxicity data for

one alkoxysilane (ethenylsilanetrlol
trlacetate) (Ref.4, Do~ Corning Corp.,
1988)indicate that it is moderately toxic
to some aquatic organisms (LCeo.= 23
to <100ms/L). ' '

Alkoxysilanes are recommended for
ecological effects tests because they are

produced In substantial quantities, there
are uncertainties related to
environmental releases and subsequent
exposures to aquatic organisms, and
there are insufficient data to reasonably
determine or predict ecological effects.
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h. Aldehyde hydrates

Summary of recommended studies.
Testing recommendations for the two
aldehyde hydrates listed in the
paragraph following Table 1 are
summarized in Table 1.

Rationale for Recommendation

In the 27th Report, the aldehydes were
reco~mended for ecological effects
testing. The Committee recognizes that
certain aldehydes (i.e., ethane dial and "

trichloroacetaldehyde) react with water
to fomi hydrates that these aldehydes
are commerCiallyimportant and that
they should be tested for aquatic
toxicity. For this reason, and for those
enumerated in the recommendation of
aldehydes in the 27th Report, the
Committee Is recommending aldehyde
hydrates for ecological effects testing.

I. Chemical Fate,lnformation

The need 'for chemical fate testing of
aldehyde hydrates was not considered
by the Committee and Is not I
recommended at this time.

U. Health Effects Infonnation

The need for health effects testing of
aldehyde hydrates was not considered
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by the Committee and is not
recommended at this time.

01. Ecological Effects infonnatioD
The Committee recommends

ecological effects testing because there
are insufficient data to reasonably
determine or predict ecological effects.

L Propylene Glycol Ethers and Esten.

The Committee is recommending
propylene glycol ethers and'esters for
developmental and reproductive "toxicity
testing, because these chemicals are
being manufactured and used to replace
the 'ethylene glycol ethers and esters
that do cause adverse reproductive and
developmental effects. The Committee's
recommendation Is based on concerns
and uncertainties related to production,
use, persistence, potential exposures
and releases from production,
processing and use, and the potential for
causing adverse health effects.

The Committee recognizes that glycol
ethers are listed on the 1990 Clean Air
Act Amendments: any inhalation testing
recommendations to facilitate EPA's
Reference Concentration (RfC)
Workgroup's ability to establish RfC
values will occur after the Committee
has reviewed the non-public health and
safety studies that will be submitted .
under TSCA section 8[d).The
Committee also recognizes that the
potential ability of propylene glycol
ethers and esters to adversely affect
reproductive systems may not be limited
to,mammals: any recommendations for
fish partial or complete life cycle tests
also will occur after the Committee has
reviewed the non-public health and
safety studies for the propylene glycol
ethers and esters. The Committee
recognizes that one propylene glycol
ether, propanol,([1-methyl,1,2-
ethanediyl)bis(oxy))bis (CAS 24800-44-
0) Is among the 53 chemicals in the
Organization for Economic Cooperation
and Development's (OECD)Screening
Information Data Sets (SIDS)phase one
voluntary testing program. Submission
of reliable data or data development
through the voluntary OECD SIDS, '

program could change the Committee's
testing recommendations for this '

propylene glycol ether. The CommUtee
recognizes that NrP may test 1- "
methoxy-2-propanol and 1-(1,1-'
dimethylethoxy)-2-propanol (CAS
numbers 107-98-2 and 57016-52-1)and '

that oxybispropanol (CAS number
25265-11~) is being tested In prechronic
toxicity studies: The Committee
continues to work with the NrP to
managecomplimentarychemicaltesting ,

programs. '
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Annual production volwnes of the
propylene glycol ethers ami esters
exceed 3 billion pounds. .oSHA.
occupational exposure ~stimates,
available for 13 propylene glycol ethers
and esters, indicate that S million
workers are potentially ex}losed ~o
propylene glycol ethers and esters at
more than 160,000facllitiell involved in
their production, formulation and use
(Ref. 23,NIOSH. 1990).Uncertainties
associated with occupational exposure

. are unclear since there are no publicly-
available exposure estimates for 25
propylene glycol ethers and esters
recommended for testing. Occupational
exposure standards exist for one of the
propylene glycol ethers and esters.
Propylene glycol ethers and esters are
used as solventsin numerous '

applications including solvents for fats,
oils, waxes. acrylics, dyes, Inks. and
stains, in antifreeze solutions. coolants
in refrigeration systems, pll1sticizers, .
hydraulic fluids. cutting oilu. industrial
soaps. surfactants, and deil:ing fluids
used at airports. all of which have the
potential for occupational exposures or
environmental releases. Uncertainties
associated with environmental exposure
exist; none of the propylene glycol
ethers and esters are on the TRI and
there are few quantitative publicly-
available monitoring data nvailable for
propylene glycol ethers and esters. The
Committee hopes that manufacturers.
processors, and userS will respond to
the voluntary solicitation for use,
exposure,llndreleasedata (describedin ,

Chapter 1 of this report) and that
Information submitted voluntarily will
clarify uncertainties a8Socinted with
use, exposures, and releases. The
Committee recognizes that as a result of
this recommendation, the uncertainties
related to exposure and release of
propylene glycol ether. and esters may
be clarified after the Committee's
review of the data obtained from the
automatic 8(a) and 8(d) rules along with
any other voluntary informntion
submitted as a result of the request
made in Chapter 1 of this report.

The Committee is recommending
propylene glycol ethers and esters for
healtheffectstestins to Identify ,

commerclany Important propylene
glycol ethers and esters that are likely to
cause adverse health effectn;The.need
for chemical fate' or ecological effects
testing was not considered by and is not
recommended for testing by the
Committee at this time, because

-CommitteeMemberswant to have an '

opportunity to review ~Uof the non-
publicchemicalfate and ecological _
effects data as well aa the bealth effects
data submitted under TSCA section 8(d)

and to meet with any intereBted groups
before determining which propylene
glycolethers and esters.shouldbe .

tested. Submitted information iBlikely to
be' conBidered by a number of
government agencies including CPSC,
EPA. NIOSH. OSHA. and State and
localgovemments involved with
assessing the Impact of chemical
releases to the environment. The
Committee makes non-CBllnformation
available to the OECDand other
international organizations to promote
information exchange and to conserve
chemical testing resources.

Summary of Recommended studies.
Testing recommendations for the 38
pr~pyl~ne glycol ethers and esters listed
in the paragraph following Table 1 are
summarized in Table 1.
Physical and Chemico/ /nfonnation

The Committee has limited
Information on measured physical

"chemical properties for the propylene
glycol ethers and esters listed in the
paragraph following Table 1: 'I boiling
points. 1 Henry's Law.constant. 2 log
octlinol/water partition coefficients, 4
melting points, 5 vapor pressures, and 3
water solubilitieB (Ref.1, Aldrich 1990;
Ref. 2, Brown et al. 1980;Ref. 3, Butz et
al. 1982;Ref. 7,Daubert and Danner
1989;Ref. 8. Dow Chemi~1 Company
1981;Ref.14, Hahach and Leo 1985;Itef.
M. Sax and Lewis 1987).

Rationale for Recommendation
A. Exposure Infonnation-

Production/use/disposaJ/exposure/
release. The Committee'believes that
the propylene glycol ethers and esters .
listed in the paragraph following Table 1
are commercially available, and that
many are produced in -substantial
quantities. For example. l.2-propanediol
and oxybia-propanol have current
annual donlestic production capacities
of 935mUlionpoundB and 98 million
pounds, respectively (Ref.25,SRI 1990).
In 1989,fiva U.S. faclUties produced
805,121,200pounds of 1.2-propanediol
and six facilities produced 1,868,992

, pounds of octadecanoic acid monoester
with 1.Z-propanediol (Ref. 27, usrrc
1990). In 19'17,many of the chemicals
were produced In quantities between
200,000 and 1.180.220.000 IbBper year
(Ref 27, TSCAPP 1991). Ethoxy-1(or 2)- .
propanol acetate. 1(or 2)-2-
methoxymethylethoxy propanol acetate,
2-(1-methyl.ethoxY}-1-propanol acetate,
1-«:thoXY-2-propanol and .1,2-propanediol
monoIsopropylether donot appear in .

. the TSCA inventory; however. the '

Committee has reason to believe that
they are commercially'produced in
significant quantities (Ref.4, Chemical
Industry Notes 1991).A~tual production
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volumes of the remaining propylene
glycol ethers and esters are CHI.

,Propylene glycol ethers and esters are
used in a wide variety of industrial
applications. These include their use as
solvents (for fats, oils, waxes, resins,
gums, cellulose acetate, acrylics, dyes,
inks. stains, and in organic synthesis), in
antifreeze Bolutions.and as reagents in
synthetic processes, antioxidantB,
hydro,scopic agents, bactericide,
coolants in refrigeration systems,
plasticizers, hydraulic fluids, textiles,
dyes, lubricants, cutting oils. industrial
soaps, Burfactants, and deicing fluids
used at airports. They also find use as
Bolvents for flavoring extracts,
perfumes. colors, and soft-drink syruP$,
and in foods as wetting agents,
humectants, emulsifiers, feed additives.
anticaking agents, preservatives and
thickeners and they are used in
cleansing creams; sun tan lotions. and
lipstickB(Ref.2, Brown et al. 1980;Ref. 3.
Butz et al. 1982;Ref. 5, CMR1990;Ref. 6.
CMR1990:Ref. 17, Isacoff 1979;Ref.16,
Jones 1978;Ref. zo. Kirk and Dempsey

. 1982;Ref. 22, Luck.and Lipiilski 1988;
Ref. 24,.Sax and.Lewfs 1987:Ref. 29,
Windholz et a1.1983).For several
propylene glycol ethers and esters, no
publicly-available use information was
located (CAS numbers 1!J5...62-4,108-M-
6. 11~7-o, 923-26-2. Z03Z4-32-'I,23438-
19-3. 24800-44-0, 2549&-49-1. 25584-&-
2,27813-02-1, 41395-83-9, 42971H16-5.
52305-09-6. 88171-38-0, 98516-30-4, and
88917-~) "

B.Evidence for exposure-Human
. . exposqre. The NOES conducted during

1981-1983 by moSH estimates 'that
1,746.454 workers were'potentially
exposed to l.2-propanediol: 303,895 to Z.
propanol-i-methoxy acetate; 302.945 to
l-methoxy-2-propanol; 218,354 to oxybls-
propanol; 130,40910 2-(2-
methoxymethylethoxy)methylethoxy
propanol; '14,637to (1-methyl-1.2- ,

ethanediyl)bis(oxy) bis-propanol; 73.203
to propanol oxybis-d1benzoate; 61.597 to
2-methyl-2-propenoic acid monoester
with l,2-propanediol; 13,646 to
octadecanoic .acid monoester with 1,2-
propanediol; 6.352 to 1-(2-
methylpropoxy)-2-propanol; 5,575 to 1-
(2-butoxyethoXY)-2-propanol: 5.167 to 1-
(2-methoxy-1,me~ylethoxy )-2-propanol;

.4,307 to nonanoic acid 1-methyl-1,2- .

ethanediyl ester; 3.110 to 1-propoxy-2-
propanol; 2,961 to l,l'-oxybls-2-
propanol; 883 to (1-methyl-1.2-
ethanediyl)bisoxy(methyl-2,1- ,
ethanediy.l) ester; and 51 to'2rpropenolc,
acid monoester with l,2-propanediol '

(Ref. 23. NIOSH 1990). .

Evidence for exposure of the general
population is.found in a study in which
l-methyl-1 Z-ethanediyl bis(oxy)bis-
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propanol was qualitatively Identified in
one of eight personal air samples taken
in New Jersey and North Carolina. 1980
(Ref. 28.Wallace et a1.1984).2-(2- .
Methoxymethylethoxy)-methylethoxy .;
propanol. oxybis-propanol. l-methyl-l.2-
ethanediyl bis(oxy)bis-propanol. 1-(2-
methoxY-l-methylethoxy)-2-propanoll-
propoxy-2-propanol. 1.1'-oxybis-2-
propanol and l-methoxy-2-propanol
have'beenqualitativelydetectedInU.S.'

drinking water supplies (Ref.21. Lucas
1984).

C. EhvironmentaJ exposure. 1.1'- .
Oxybis-2-propanol was qualitatively
identified In groundwater samples
obtained near a municipal solid waste
landftlll972-73 (Ref.10. Dunlap et al.
1976;Ref.111Dunlap et' a1.1976).
I. Chemical Fate Information

The need for chemical fate testing was
not considered by the Committee and is
not recommendea at this timo.

D. Health Effects lnformatioD

Inhalation teratology studlcs with rals
and rabbits exposed to maximum .

concentrations of 3000ppm l-methoxy-
2-propanol caused fetotoxicity in high-
dose rats (Increased incidence of
delayed sternebral ossification). and no
evidence of teratogenicity in either
species (Ref.9; Dow Chemical Company
1989).An inhalation reproduction study
with rats produced no testicular effects
in males exposed to maximum
concentrations of 600ppm l-methoxy-2-
propanol for 10 days and no
reproductive or developmentul effects in
pregnant rats exposed to the Bame
concentrations on gestation days 6
through 17 (Ref.16. Imperial Chemical
Industries 1989). '

Oral exposure of pregnant mice on
gestation days 8 through 12 to 10,000
mg/kg/day of 1,Z-propanediolcaused no
reproductive or developmental effects
(Ref.19. Kavlock et a1.1987).Exposure
to l.2-propanediol at levels up to 5
percent in the drinking water produced
no adverse effects on fertility and
reproduction in adult or second
generation male or female CD-l mice
(Ref. 13. Gulatl et a!. 1985). In a one dose
(25Qmg/kg/day by gavage) rat
teratoJogy screening study of 2-
oropenolc acid-(1-methyl-l.2-
ethanedlyl)bisoxy(methyl-2.1.
ethanediyl). no maternal toxicity. or any
effects on reproduction C?rdevelopment
were reported(Ref.15.Hazleton " .

Laboratories 1987).Dermal application
of up to 100ms/kg/day ofl-butoxy-2-
propanol to pregnant rabbits on .

gestation days 7 through 18 produced no
maternal effects..embryo- or fctotoxiclty
(Ref.12. Gib,on et a!. 19~). .

No relevant data have been located
for the followlng.propylene.glycol ethers
and esters: l-methyl-l.2-ethanedlyl

.bis(oxy)bis-propanol; oxybis-propanol:
2-(2-
methoxymethylethoxyJmethylethoxy
propanol; 2-propenolc acid monoester
with 1.2-propanedlol: p,ropanol oxybis-
dibenzoate: dodecanoic acid monoester
with 1.2-propal'ledjol;z-methyl-z- .

propenoic acid monoester with 1.2-
propanediol: methoxy-l-propanol; 1.2-
propanediol mono isopropyl ether; l-(Z-
butoxy-l-methylethoxy)-2-propanol: 1- ,

ethoxy-2-propanol;
tetrapropenylbutanedioic acid
monoester with l;2-propanediol; 1-(1-
methyl- ethoxy)-2-propanol acetate: 1-
(1.1-dimethylethoxy)-2-propanoli
propanol.l(or 2)-2-methoxymethyl-
ethoxy acetate and ethoxy-l(or 2)-
propanol acetate.

Propylene glycol ethers and esters are
recommended for health effects testing
because they are produced In
substantial quantities. there are.
uncertainties related to environmental
releases and subsequent exposures to
humans. there are data indicating some
glycol ethers and eslers produce
reproductive and developmental effects
and there are Insufficient data to
reasonably determinc or predict the
health effects of the propylene glycol
'ethers and esters. The Committee
recommends developmental toxicity and
reproductive effectil testing of propylene
glycol ethers and esters for which there
are no adequate data; these are listed in
the paragraph following Table 1. In
addition. both developmental toxicity
and reproductive effects testing is
recommended for 2-propenolc acld-(l-
methyl-1.2-ethanediyl)blsoxy(methyl-2.1-
ethanediyl) and l-butoxy-2-propanol
because existing data are inadequate.
The Committee recognizes there are
adequateexistingdevelopmental .
toxicity data for 1-methoxy-2-propanol.
but recommends reproductive effects
testing. The Committee recognizes there
are adequate existing developmental
toxicity and reproductive effects data on
mice for 1.2-propanediol. but
recommends developmental testing In a
second mammalian species.

DL Ecological Effects Information

The need for ecological effects testing
WIISnot considered by the Committee
and is.not recommended at ~is time.

References, .

. (1) Al<lrii:h. Catalog Handbook of Fine
Chemicals. Milwaukee. WI: Aldrich Chemical
Company. pp. 1108. 1314 (1990).

(2) Brown. B.s.. Hauser. C.F.. Ream. B.c.. .
and Berthold. R.V. "Glycols (Ethylene and
Propylene" In:Kirk-Othmer Encyclopedia of

Chemical Technology. 3rd Edition. New York.
NY:. 'ohn Wiley 4 Sons. 11: 933-9561980).

(3) Butz R.G.. AtaUah. Y.H.. Yu, C.C.. and
Calo.. c.,. "Environmental Safety Assessment
ofDlpropylene Glycol Dibenzoete."
Environmental Toxicology and Chemistry. 1:
337-346 (1962). .

(4) Chemical Industry Notes. OnUne . .
database. Online 3/13/91 (1991).

(5) CMR. "Dipropylene Glycol Chemical
Profile," Chemical Marketing.Reporter.
'anuary 15 (1990).

(6) CMR. "Propylene Glycol Chemical
Profile," Chemical Marketing Reporter.
'anuary 1 (1990).

(7) Daubert. T.E.. and Danner. R.P. Data
Compilation Tables of Properties of Pure
Compounds. New York. NY: American
Institute of Chemical Engineers (1989).

(6) Dow Chemical Company. The Glycol
Ethers Handbook. Midland. MI: Dow
Chemical Company (1981).' .

(9) Dow Chemical Company. "Propylene
glycol monomethyl ether: Inhalation .
teratology study in rats and rabbits," TSCA
ad submission 88-890000696. microfiche .
number OTS0521204. Washington. DC: 01'8.
US EPA (1989). .'

(10) Dunlap. W.'.. Shew. D.C.. Sc;aIf. M.R..
Cosby. R.L. and Robertson, '.M. "Isolation
and Identification of Organic Contaminants
In Ground Water." In: Identification and
Analysis of Organic Pollutants in Water.
Chapter 27. pp. 453-71 (1976).

(11) Dunlap W.,.. Shew. D.C.. Robertson,
'.M.. and Toussaint, C.R. "Organic Pollutants
Contributed to Groundwater by a Landfill."
EPA/600/9-76/004. Washington, DC: US EPA.
pp. 9~110 (1976).

(12) Gibson. W.8.. Nolen, GA. and
Christian, M.s. "Detennination.of the
developmental toxicity potential. of
butoxypropanolln rabbits after topical
administration." Fundamental and Applied
Toxicology. 13(2): 359-385 (1989).

(13) Gulsti. D.IC.. Barnes. LH.. and Welch.
M. "Propylene glycol: Reproduction and
fertility a88essment In CI),.1 mice when
administered In drinking water (Revised
September 1985):' Prepared by
Environmental Health Research and Testing.
Inc. NTP Technical Repoct #85-321:316
(1985).

(14) Hansch. C.. and Leo. A.,. Medchem
Project. Issue 26. Claremont, CA: Pomona
Collese (1985)'. .

(15) Hazleton Laboratories. "Teratology
screen In rats using ~180. ~1B1. ~192. ~
236. ~252. C-255. C-256, ~257. ~256, and
C-259 (revised final report)," TSCA FYI
submission FYI-OTS-1187~544. microfiche
number 0'l'S0000544. Washington, DC: 01'8.
US EPA(1981).

(16) Imperial Chemical industries.
"Ethylene Slycol methyl ether. propylene
glycol methyl ethe~ Comparative .
reproductive toxicity study In rats." TSCA ad
submission 88-890000953. microfiche number
OTS0520391. Washington. DC: 01'8. US EPA
(19891.' '

(17) Isacoff H. "Cosmetics" In: Kirk-Othmer
EncyclopedIa of Chemical TechnoIOSY. 3rd

. Edition. New York. NY:'ohn Wiley II< Sona. 7:
143-176 (1979).

HeinOnline -- 56 Fed. Reg. 41260 1991



-- __ _ --- -. _ . .--..

Federal Register I Vol. 56, No. 160 l Monday, August 19, 1991 I Notices 41261

(18) 'ones. M.B. "Carbonated Beveragas"
In: Kirk-Othmer Encyclopedia of Chemical
Technology. 3rd edition. New York. NY: ,ohn
Wiley a Sons. 4: 71()-725 (1978).

(19) Kavlock. R.,.. Short. R.D.'r.. and
Chernoff. N. "Further evaluation or an in vivo
teratology screen." Teratogenesis
Carcinogenesis andMutagenosis .7: 7-16
(1987). .

(20) Klrk.R.O.. and Dempsey. T.'.
"Propylene Oxide" 1n:'Kirk.Othmel'
Encyclopedia of Chemical Technology. 3rd
edition. New York. NY: John Wiley" Sons.
19: 246-274 (1982).

(21) Lucas. 5.V. "GC/MS analysl8 of
organics In drinklns water concentrates and
advanced waste treatment concentrates."
EPA-600/1-84-020A. Columbua. OH: Health
Effects Research Lab. 1: 133-182 (1984).

(22) Luck E.. and Lipinski. R. "Food
Additives" In: Ullmann's Encyclopedia of
Industrial Chemistry. 5th edition. Gerhanz.
W.. and Yamamoto. Y.S.. Eds. Deerfleld
Beach. FL: VCH Publishers. All: 581-581
(1988).

(23) NlOSH (National Institute for
Occupational Safety and Health). National
Occupational Exposure Survey (NOES)
(1990).

(24) Sax, NJ" end Lewis. R.,. Hawley's
Condensed Chemical Dictionory. nth
edition. New York. NY: Van Nostrand
Reinhold Company. pp. 430, 431. 755. 973. 974
(1987).

(25) SRI (~RI International). Dirt1Ctory of
Chemical Producers. Menlo Pork. CA: 81U
International p 588 and 935 (1990).

(26) TSCAPP. Computer print-out of non-
confidential production data from TSCA
Inventory. Washlnston. DC: OTS. cm. US
EPA. Online 3/11/91 (1991).

(27) USITC. Synthetic Organic Chemical..
United States Production end Sales, 1989.
Washington. DC: United States International
Trade Commission. usrrc Publication me.
pp. 12-7. 12-30. 15-6, 15-28 (1990). . .

(26) WeUace. LA.. PeUiuari. Eo.Hartwell.
T.. Rosenzweig. M.. Er c.. and Zelom, H.
"Personal Exposure to Volatile Orsanlc
Compound.." Enviranmental &seorch. 35:
293-319 (1984).

(29) Windholz, M.. Budavari. S.. Blwnettl.
R.Y.. and Otterbein. E.S. The Merck Index.
10th edition. Rahway. N,: Merck a Co., Ine.
pp. 301 (1983).

J. Methyl ethyleDe glycol ethers

The Committee Is recommending
methyl ethylene glycol ethers for
developmental and reproductive toxicity
testing. The Committee's
recommendation Is based on concerns
and uncertainties related to production.
use. persistence, potential exposures
and releases from production.
processing and uae, and the potential for
causing adverse health effects. The
Committee Is not recommending
triethylene glycol monomethyl ether in
Its list of methyl ethylene glycol ethers,
because it was designated for health
"ffects testing on May 2, 1985as one of
three triethylene glycol ethers and EPA

published a consent order for health
effects testing on April 3, 1989.

The Committee recognizes.that glycol
ethers are listed on the 1990Clean Air
Act Amendments: any recommendations
of comparative oral and inhalation
pharmacokinetics. subchronic inhalation
testing. etc. to facilitate EPA's Reference
Concentration RfC)Workgroup's ability
to establish RfC values will occur after
the Committee has reviewed the non-
public health and safety studies that will
be submitted under TSCA eection 8(d).
The Committee also recognizes that the
potential ability of methyl ethylene
glycol ethers to adversely affect
reproductive systems may not be limited
to mammals: any recommendations for
fish partial or complete life cycle tests
also will occur after the Committee has
reviewed the non-public health and
safety studies for the methyl ethylene
glycol ethers.

Annual production volumes of the
methyl ethylene glycol ethers.exceed 2
billion pounds. Occupational exposure
estimates, available for 2 methyl .

ethylene glycol ethers, indicate that over
4.500workers are potentially exposed to
methyl ethylene glycol ethers at more
than 20 facilities involved In their
production, formulation and use (Ref.21,
NIOSH, 1989).Uncertalntles associated
with occupational exposure are unclear
since there are n~ publicly-available
exposure estimates for 9 methyl
ethylene glycol ethers recommended for
testing. No OSHA occupational
exposure standards exist for methyl
ethylene glycol ethers. Methyl ethylene
glycol ethers are used as solvents in
numerous applications Including paints
and inke and in hydraulic fluids, all of
which have the potential for
occupational exposures or
environmental releases. Uncertainties
associated with environmental exposure
are onclear since none of the methyl
ethylene glycol ethers are on the TRI
and there are few quantitative publlcly-
available monitoring data for methyl
ethylene glycol ethers. The Committee
hopes that manufacturers, processors,
and users will respond to the voluntary
solicitation for use, exposure, and
release data (described In Chapter 1 of
this report) and that information
submitted voluntarily will clarify
uncertainties associated with use,
exposures, and releases. The Committee
recognizes that aa a result of thia
recommendation. the uncertainties
related to exposure and release of
methyl ethylene glycol eth~rs may be
clarified after the Committee's review of
the data obtained from the automatic
8(a) and ~(d)rules along with any other .
voluntary Information submitted as a
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result of the request made in Chapter 1
of this report. .

The Committee Is recommending
methyl ethylene glycol ethers for health
effects testing to Identify commercially
Important methyl ethylene glycol ethers
that are likely to cause adverse health
effects. The need for chemical fate or
ecological effects testing was not
considered by and Is not recommended
for testing by the Committee at this time,.
because they want to have an
opportunity to review all of the non-
public chemical fate and ecological
effects data as well as the health effects
data submitted under TSCA section 8(d)
and to meet with any interested groups
before determining which methyl
ethylene glycol ethers should be tesled.
Submitted Information Is likely to be
considered by a number of g'overnment
agencies Including CPSC. EPA. NIOSH,
OSHA and State and local governments
Involved with assessing the impact of
chemical releases to the environment.
The Committee makes non-CBI
information available to the OECDand
other International organizations to
promote Information exchange and to
conserve chemical testing resources.

Summary of recommended studies.
Testing recommendations for the 10
methyl ethylene glycol ethers listed in
the paragraph fonowing Table 1 are
summarized In Table 1.

Physical and Chemical Information

The Committee has very limited
Information on measured physical
chemical properties for the methyl
ethylene glycol ethers listed In the
paragraph following Table 1: 2 melting
points, 2 boiling points, and 1 water
solubility value (Ref. 1. Brown et al.
1980;Ref. 24, Windholz et al. 1983).

Rationale for Recommendation

A. Exposure Information-
Production/useldisposallexposurel
release. The Committee believes that .
the methyl ethylene glycol ethers listed
In the paragraph following Table 1 are
commercially.available, and that many
are produced In substantial quantities.
Actual production volumes are CBI.

Methyl ethylene glycol ethers are used
mainly as solvents. Large volumes of
these compounds may be used
industrially as solvents for resl.ns in
s~ace coatings. inks. and adhesives: as
Ingredients in hydraulic brake fluids: as
dye solvents In.textile and leather
applications; as coupling solvents in a
variety of chemical specialties. 8S
intermediates Iri the production of
plasticizers and other solvents: and as a
copolymer In the rubber Industry (Ref.6.
Chemcyclopedla 1986;Ref. 7, Dow
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Chemical Company 1981;Ref.23.Vail
1979).For several methyl ethylene
glycols ethers. no publicly-available use
informationwas located(CASNo.1061-
53-1. 1616-88-2. 10143-22-3, 23183- 42-8,
35633-5O-Z,S4303-3'1-o,65059-45-2 and
68951-67-5).

B.Evidence/or exposure-Human
exposure. The NOES conducted during
1981-1983by NIooH estimates that
1.220workers were exposed to ethylene
glycol monomethyl ether acrylate: and
3.361to kthenyl-6{2-methoxyethoxy)-
2.5.7.1o-tetraoxa-6-sUaundecane (Ref.21.
MOSH 1989).

C. Environmental exposure. In a study
of the waste disposal site "Valley of the
Drums" in LouiavUle.KY. tetraethylene
glycol dimethyl ether was detected in
surface Iim-off and in the settling basin
at concentrations of 21 and 3.7ppm.
respectively (Ref. 22. Stonebraker and
Smith 1980J. .
I. O1emlcal Fate IDfonnatioD

The need for chemical fate testing was
not considered by the Committee and is
not recommended at this time.

n. Health Eff8Ct8IoformatioD
The Committee is aware that there are

extensive data demonstrating that
ethylene glycol monomethyl ether is
both a developmental and testicular
toxicant in laboratory animals (Ref.12.
Hardin 1989).The ultimate toxic 88!!ntis
methoxyacetic acid (Ref. 1. Brown et aI.
1980;Ref. Z.Brown et a1.1984:Ref. 11,
Foster et at, 1983;Ref. 16. Miller et a1.
1982;Ref.17. Miller at al, 1983)which"il
produced when ethylene glycol
monomethyl ether is metabolically
oxidized to methoxyacetaldehyde by
alcohol dehydrogenase and .

lublequently to the acid by aldehyde
dehydrogeDase (Ref. 16. Miller et al,
1982;Ref. 17.Miller et aL 1983).The
Committee believes that the methyl
ethylene glycol ethers Hsted in the
paragraph following Table 1 may be
metabolically cleaved to etllylene glycol
monomethyl ether. which will then be .

oxidized to methoxyacetic acid.
The antifertility action of ethylene

glycol monomethyl ether (EGME) is well
iocumented in studies with mice and
rata. Oral administration of 250 ms/kg/
day. S days/week. for 5 weeks produced
testicular atrophy in mice (Ref. 18,
NagaDOet aL1iI79). al did inhal~tion
exposure of rata to 300 ppm for 6 hoUrsI
day. S days/week. for 2 weeks (Ref. 13.
Lee et aL 1989)and similar exposures of

. rats and.mice to 1000 ppm'EGME. 6.

hours/day for 8 days over an 1t-day
period (Ref. 15, Miller et a1.1981).

Several additional. methyl ethylene
glycol ethers are known to advenely
affect reproduction(via testicular

function). iesticullU' atrophy was
observe!! in: 1) mice orally administered
500 ms/kg/day ethylene glycol
monomethyl ether acetate (EGMEA). 5
days/week. for 5 weeks (Ref. 18, Nagano
et al.1979).2) mice similarly .

administered 62.5 ms/kg EGMEA (Ref.
19. Nagano et a1.1984). 3) mice orally
administered 250 ms/kg/day ethylene
glycol dimethyl ether (EGDME). S days/
week for 5 weeks (Ref. 19, Nagano et al.
1984). 4) rats orally administered 684
ms/ka/day diethylene glycol dimethyl
ether (DGDME)for18days (Ref.5, .
Cheever et aI. 1989), 5) rats orally
administered 1/2 of the LD50 (value not
reported) 9f diethylene glycol
monomethyl ether (DEGME). 5 days/
week. for 6 weeks (Ref. 9, Ealtman
kodak Company 1981), 6) rats
administered single oral doses of 1500
mg/kg/day 1.2-benzene dicarboxcylic
acid. bis (2-methoxy ethyl) ester (DMEP)
(Ref. 4. Cassidy et al. 1983). and 7) rats
exposed by inhalation to 110ppm
DGDMEfor 6 hours/day, 5 days/week.
for 2 weeks (Ref.13. Lee et aI. 1989).
Increased frequencies of abnormally
formed sperm were seen in mice
followingvaporexposureto 500ppm
EGMB. 'l hours/day. for 5 days (Ref. 14.
McGregor 1981) and in rats following
single oral doses of 1500ms/ksl day
DMEP (Ref.4. Cassidy et a:L1983).

Studies of several methyl ethylene
glycol ethers demonstreted
developmental toxicity in mice. rats and
rabbits. Oral administration of 125 msf
kg/day EGME to pregnant miceon
gestation days 7 through 14 cau~ed
decreased fetal body weight, and 250
mg/kg/day decreased the number of live
fetusel/litter: dose-related increased
incidence of gross and skeletal
anomalies were noted at 31.25 mg/kg/
day and higher. Oral administration of
350mg/ka/day EGDME to mice on
gestation days 7 10 10 increased grOSI
and skeletal malformations1Ref. 19.
Nagano et aL1984).Inhalation exposure
of pregnant rats to 50 ppm EGME or 200
ppm EGMEA for 7 hours/day on
gestation days 7 through 15 caused
reduced fetal weights. and skeletal and
~rd1ovascular defects (Ref. 20.Nelson
et at. 1984).Inhalation expolure of rat
dams to 25 to 400ppm DGDME for 6
hours/day. onsestation days 7 through
16. led to dose-related decrealed fetal
body weisht and increased skeletal
abnormalities (Ref. 10, E.I. Dupont de
Nemours 8ECompany 1988).Dermal
application of 50.to 750 ms/kgl day .
DE~MEtopregnantNe~ Zealandwhite
rabbitson gestationdays 6 through18
produced dOle-related 'skeletal defects.
and increased embryomc relorptionl in
the 150 mg/kg/day group (ReL8. Dow
Chemical Company 1989).Single

intraperitonealinjectionsof 2.49ml/kg
bw of DMEPinto pregnant rats resulted
in fetal deaths when injected on .
'gestatlon days 8 or 10;when injected on
gestation days 12 or 14. most fetuses
remained viable but showed increased
Incidenceof abnormalities .inthe kidney
and bladde.- (Ref. 3. Campbell et al.
1984).

Methyl ethylene'glycol ethers are
recommended for health effects tests
because they are producad in
subltantial quantities, there are
uncertainties related to environmental
releases and subsequent exposures to
humans, there are data indicating 80me
methyl ethylene glycol ethers produce
reproductive and developmental effects.
and there are insufficient data to
reasonably determine or predict the
health effects of the other methyl
ethylene glycol ethers. Developmental
toxicity and reproductive effects teats
are recommended only for the methyl
ethylene glycol ethers that do not have
adequate test data; these are listed In
the par~ ronowlng Table 1.
m. EcologicalEffectsinformation

The need for ecological effects testing
was not considered by the Committee
and is not recommendedat this time.
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It. Isothiocyanatea
In the 26th ITC Report, Isocyanates

were recommended for testing because
there were Insufficient data to
reasonably determine or predict
physical and chemical properties and
persistence (55 FR 23050. June 5, 1990).
lsothiocyanates are structurally and
chemically related to Isocyanates and
there are no readily-available data on
persistence.

The Commlttee's recommendation Is
based on a number of concerns and
uncertaintiesrelated to potential
exposures and releases from production.
processing and use. For these reasons.
and for those enumerated for
Isocyanates In the 26th Report. the
Committee is recommending persistence
testing for isothiocyanates. The need for
health and ecological effects testing of
the isothlocyanates was not considered
by the Committee and is not
recommended at this time, because they
want to have an opportunity to review
all of the non-public health and
ecological effects data submitted under
TSCA section 8d) and to meet with any
interested groups before determining
which Isothlocyanates should be tested.

Summary of Recommended Studies.
Testing recommendations for the two
Isothiocyanates listed in the paragraph
following Table 1 are summarized In

.Table 1.

Physical and Chemical Information
A search for measured physical and

chemical property data for the
isothiocyanates revealed the following
Information: .

Allyl180thiocyanate. alao known a8
allyllsosulfocyanate and mustard oU;'is
a colorless or pale yellow. very pungent
liquid with an irritating odor and an
acrid taste (Ref.6. Windholz' et al. 1983).
It has a melting point of -80' C (Ref.3,
Dean 1985).a boiling point o!1SZ. C
(Ref.4. Sax and Lewis 1981).a vapor
pressure of 3.70mm lis at 20. C (Ref.2.
Boubllket al.1984)anda water
solub1l1tyof 2000maIL at 20. C (Ref.7,
Yalkowsky 1989). .

Phenyl Isothiocyanate. also known as
thiocarbanil and phenyl mustard oil. Is a
pale yellowor colorlessliquidwitha
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penetrating and irritating odor (Ref.6.
Windholz et al. 1983).It has a melting'
point of -21 .C (Ref. 6. Windholz et al.
1983).a boilingpointof 221' C (Ref.6.
WIn<Jholzet al. 1983).a vapor prcssure
of 1.5 mm Hg at 25' C (Ref. 2. Boublik et
al. 1984)and a water solubility of 89.9
mg/L at 20' C (Ref.7. Yalkowsky 1989).

Rationale for Recommendation

A. Exposure Information-
Production/use/disposal/exposure/
release. The Committee believes that
the isothiocyanates listed in the
paragraphfollowingTable1are
commercially available. and that they
are produced In substantial quantities:
actual volumes are CBI.

Allyl isothiocyanate occurs naturally
in mustard oil and horseradish (Ref.1.
Bauer et a1.1988:Ref 5, Shipe and
Olentine 1988).Due to its unique odor
and taste. allyl isothiocyanate Is
prepared synthetically In large
quantities as a flavor and fragrance
(Ref. I, Bauer et al. 1988). It Is also used
in ointments and mustard plasters (Ref.
4. Sax and Lewis 1987).Phenyl
Isothiocyanate is used In medicine and
in organic synthesis (Ref.4. Sax and
Lewis 1987).
I. Chemical Fate Information

The Committee has no experimental'
data on the chemical fate of
isothiocyanates. The Committee
believes that hydrolysis may be the
most Important process influencing the
fate of isothiocyanates and Is
recommending persistence testing
becausethereare insufficientdata to
reasonablydetermineor predictthe
chemical fate of isothiocyanates.
II. Health Effects Information

The need for health effects testing
. was not considered by the Committee

and is not recommended at this time.

III. Ecological Effects Information

The need for ecological.effects testing
was.not considered by the Committee
and Is not recommendedat this time.
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I. Cyanoacrylates

The Committee is recommending
cyanoacrylatea for physical and
chemical property testins. The
Committee's recommendation is based
on concems and uncertainties related to
production and use. potential exposures
and releases from production.
processing and use.

Annual production volumes of the
cyanoacrylates exceed 1 million pounds.
Occupational exposure estimates.
available for one cyanoacrylate.
indicate that over 51,000workers are
potentially exposed at over 1400
facilities involved in Its production,
formulation. and use (Ref. 1. NIOSH.
1989).Uncertainties associated with
occupational exposures are unclear
since there are no publicly-available
exposure estimates for 10 of the
cyanoacrytates recommended for
testing. OSHA occupational exposure
standards exist for one cyanoacrylate.
The cyanoacrytates are used for fast
bonding in numerous applications. all of
which have the potential for
occupational exposures or
environmental releases. Uncertainties
associated with environmental releases
are unclear since none of the
cyanoacrylates are on the TRI and there
are no publicly-available effluent
monitoring data for any of the
cyanoacrylates. The Committee hopes
that manufactures. processora. and user.
will respond to the voluntary solicitation
for use. exposure. and release dab!
(described In Chapter 1 of this Report)
and that information submitted
voluntarily wiDclarify uncertainties
associated with use, exposures, and
releases. Tbe Committee recognizes that
as a result of thlsl'BCommendation. the
W1certainUesreJated to exposure and

release of cyenoacrylates may be
clarified after the Committee's review of
the data obtained from the automatic
B(a)and B(d)rules along with any other
voluntary Information submitted as a
result of the request made In Chapter.1
of this report.

The Committee is recommendir.g
cyanoacrylates for physical and
cheurlcalproperty testing to identify
commercially important cyanoacrylates
that need a minimum amount of physical
and chemical property data. The
Committee has not considered health or
ecological effects of cyanoacrylate. at
this time. because they want to have an
opportunity to review ell of the non-
public health ond ecological effects data
as well as chemical fate data. submitted
underTSCA section B(d)and to meet
with any interested groups before
determining which cyanoacrylates
should be tested. Submitted information
is likely to be considered by a number of
government agencies including EPA.
CPSC, NCr. NlOSH, OSHA, and.State
and local governments Involved with
oBsessingthe impact cifchemical
releases to the environment. The
Committee makes non-CDIinformation
available to the OECD and other
International organizations to promote
information exchange and to conserve
chemical testing resources.

Summary of recommended studies.
Testing reco~endations for,the 11
cyanoacrylates listed in the paragraph
following Table 1 are summarized in
Table 1.
Physical and Chemicol Information

The Committee has very limited .
information on measured physical and
cheurlcal properties for the
cyanoacrylates listed In the paragraph
following Table 1: 7 boiling points. and 4

. vaporpressures(Ref.2.Oharaet al.
1985:Ref. 4. Sax and Lewis 1987)

Rationale for Recommendation
A. Exposure Information-

Production/uBe/disposal/exposure!
release. The Committee believes that
the cyanoacrylates listed In the
paragraph followingTable 1 are
commercially available. and th,t many
are produced in iubstantial quantities.
A-=tualproduction volumes are CBl.

Cyanoacrylates are used for fast
bonding applications, in dentistry.
textile finisbes and sizes, copolymers for
viscosity Index improvers. mounting
jewelry. and in tissue adhesives In
surgery (Ref.2, Ohara et al. 1985:Ref.4.

Sax and lewis 1987.Ref.6,Windholzet
al. 1983).
I. CheaW:alFete Joformation

Except for those listed above. the
Committee has no information on
measured physical and chemical
properties for the cyanoacrylateslisted
in the paragraph fotJowing Table 1.

Cyanoacrylates are recommended for
physical and chemical properly tests
because they are produced in
substantial quantities. there are
uncertainties related to occupational
and consumer exposures or
environmental release, and there are
insufficient data to reasonably
determine or predict physical and
chemical properties.
U. Health Effects IDformation

Except for a search of readily
available literature, the need for health
effects.testing was not considered by
the Committee and Is not recommended .
at this time. The search revealed that
five cyanoacrylates are mutagenic to
bacteria: rats exposed by implantation
to one cyanoacrylate developed
sarcomas. and rats exposed to a
cyanoacrylate had a 1-11ourinhalation
LCaoof <4129 ppm (Ref. 3. RTECS1991;
Ref. 5, Toxline 1991).

III. Ecological Effectl1nfonnation

The need for ecological effects testing
was not considered by the Committee .
and is not recommended at this time.
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