BFItEYEOEREZE(IZET 51
(E18%E78218 34A4RETEES)

= AL
CAS No. | BHAT b2 E 2 =]
BE5
98-83-9 3-5 |[1—AFIITZIARUEY 1
115-77-5 2-248 |RATYRM—)L 67
1477-55-0 3-308 |1, S—ER(FI/AFIIL)RVEY 107
1879-09-0 3-540 |[6—tert—TFIL—2, 4—FL/—)L 125
118-69-4 3-78 |2, 6—4~O0KILIY 165
92-88-6 4-820 (44-EJx=)LA—IL 213
620-92-8 4-90 |4,4-AFL2PTx/—)L 227
131-57-7 4-130 |2—EFAFXY —4—ARFIRYDIT/Y 247
2409-55-4 3-521 |2—tert—TFI)L—p—HLYV—IL 255
901-44-0 4-178 23‘2—t7\[4—(2—tI~EI:‘F“/II~iF*/)7I:}b]7°EI 265
4-916 |/\>
92-84-2 5-908 |2z /FT7Tr 271
96-76-4 | 5 ool |2, 4—S—tert—TFNTTI— ) 281
101-84-8 3-650 [T )LT—TFI)L 289
197-90—2 9379 |2.8.8.8,2,3,3,3 —Z494450),Lo78E )L 299
I—7IJ)L

148-24-3 5-804 (8—EKFOF X/ 309
1678-91-7 | 3-2231 |[TF ) vOAxHY 317
29253-36-9 | 4-961 |AV7AEIILFTELY 325
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RES
6B678G

SHER
$ﬁ%@,OmDmﬁ%?Xbﬁ4F54>fMimrﬁﬁéﬁm%ﬁ%J(WME)EﬁM
LTERE LR, ‘

VERYE: Ry¥y, 1-AFNVIFT =V
Q)RBHN kR () , Ime>H#E (100rpm)
3)@#%&5&3%3 Selenastrum capricornutum (ATCC22662)
4)RBIHA . T2RsfE

5)stEe (FRREfE) : MR, BHFIXSEE, 0.200, 0.500, 1.30, 3.20, 8.00,
20.0 mg/L (&Akk: 2.5, By E — 2 : 32mg/L, AFWEODINTT
B X UHCO-306E ) ‘

6)ERERIKE : 1100 nL (O E CDH5ih)
T)EHL 3FE/BEK

8) ¥ MR AL 1x104 cells/uL

9)RBRRE : 23+2 °C

10)/EHA : 4000~5000 lux (GE#HEEEER)

N)EByEDSF: HPLCH



mR

1) ERERE R DR
B OB 1 BRI BN TR DTI~N% TH 2k, TROERBEREOR
I ERE R R L. B8, BETEEEOREEICNT AT~ STH O,
SRR T B B, BREWHEEORDE, ECIRCLDHO LKL,

) EHE THRROLEIC L 2HERE
50%c EfRE A EbC50(0-72) :  2.56 mg/L (9OWEMXM : 1.17~5.61 mg/L)

SR NOECH(0-72) : - 0.172 mg/L
3)t B O LI & B MBS
50YL EFREEEE BrC50(24-48) : 7.2 me/L (BHEMXAL : FILTHEE
B3y NOECr(24-48) : 2.87 mg/L
50Y BRI ErC50(24-72) :  6.94 mg/L (ISHEMERRD : B AHE)
mEuRBRE NORCr(24-72) : - 2.87 mg/L
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NRyBy, 1-AFATF=NOAAI P2 (Daphnia magna) (Zxd 2 BHEEXKEERR

BRRES
6B691G

HEBFE
ASERIY, OECD {bZERT A RTA FTA42 No.202 IV aff, SHEKEEHRRL

FUETERER)  (1984%F) (CHEHMLL THERRE L7

D#EBYE: XUEY, I-AFLT=N

)EZAN . HIEAR (URHRICEBRROSERZ X, ERSMH)

NHBRAEY : AAI P2 (Daphnia magna)

4) REHM ¢ 48EFM

SYREREE (BEME)  MBXK, BHFREX, 1.00, 1.80, 3.20, 5.60%&TF 10.0 mg/L
(48kE1.8, BHRIEEE—ZE © 100mg/L, HCO-303 & U2-F¥vz4/)-MER)

6) RERWEE : 100 nL

T)EH AER/BEX

8) AL ¢ 208/ EEK (1EIIfE 5ETI1 BEX20ER)

9)RBRIRE : 20£1C

10) FRHA : 16851 B,/ B R

1) ERHEOSH - HPLCiE
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DHRBEFOBRRDRAEE ,
SRS LU 24 BB ICHE LEEBRHEORARES, REECT20%ZREX
s, ERBEEORHICEERAME (RTTHE) 2HRALE

2)24 BFHIRBHROBER
MHBEKIEEEE (BiC50) ©  2.23 mg/L (95%{EFEFRFA : 1.93~2.60 mg/L)
B REEAREE (NOEC) : 0.874 mg/L
100%FBEERIERE * 4.83 mg/L

3)48 BRI EBR DR
MR TAZEMEE (EiC50) :©  2.62 mg/L  (95KEREFRS ¢ 2.22~3.07 mg/L)
B R E e A IR A (NOECH) : 0.874 mg/L
100%PEERXRE : 4.83 mg/L



Figure 1

Concentration-Immobility Curve for a 48-Hour

Immobilization Test
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HBrHE
Kﬁ%@,mmowiﬁfxbﬁ4F§4yNam2rivyzﬁ,%ﬁﬁ%m%ﬁﬁﬁ
SUETES )  (19844F) (CHEML U TERE LT,

NHEBHE: ¥y, 1-AFLZT=L

NREWHX ik
(BREFRICALETIXRIC3IE, I6BEUBRIT2 BEICRBEOLESY
M, BHSM)

)ty : A A IV = (Daphnia magna)

OFBHM 0 218H '

SRREBEBRERE : BEK, BhFFREK, 0.080, 0.200, 0.500, 1.20, 3.00 mg/L
(InEE 2.5, BhEIEE—T : 30 mg/L, HCO-60F L UDMFZER)

B)REREE : 800 mL

T)EH : ABB/BEX

8) HEBLAE R ¢ 40FE/BER (1S X 1088 T 1 B EX405)

9)HRERIBE : 20x1C

10) FBER - 16BEE1BA, 8RFfEIRE

1) ESRHEONHT : HP L CE
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PEzy, SEEREORLHICIIEIME (RREAMNMETSE) 2H%A L.
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1.56 mg/L  (OSHEREIRRA © 1.02~2. 40 ng/L)
3)21 BRD 50% EIEMEEME (ErCs0) |
1.11 mg/L (95%{EFEFRST : 1.03~1.21 mg/L)
4)21 BEOZREERRE (NOECr) : 0.401 mg/L
5)21 R OK/MEARE (LOECr) ©  1.02 mg/L
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Table 4 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P)
Nominal Conc. |Measured Conc. Days
(mg/L) (mg/L) 0 6 7 9 12 14 16 18 20 21
cont. — 0.0 0.0 4.0 6.6 26.0 60.3 70.0 82.5 101.0 101.0
sol. cont. - 0.0 0.0 4.5 5.9 31.7 70.9 77.6 88.6 115.8 116.0
0. 080 0. 067 0.0 0.0 6.2 8.8 34.5 70.2 84.8 94.3 115.9 116.3
0. 200 0.160 0.0 0.0 8.4 10.5 36.2 72.5 83.4 91.8 113.8 .113.8
0. 500 0. 401 0.0 0.0 8.6 12.7 36.4 659 82.5 91.4 1l12.1 112.1
1.20 1. 02 0.0 0.0 7.0 10.4 19.3 38.3 47.4 62.8 83.1 843
3.00 2.40 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Figure 2 Mean Cumulative Numbers of Juveniles Produced per Adult (ZF1/P)
during 21 days
120
LAY
T itk iieinl7 e
—e— cont.
100 F------=-----7 —%— sol.cont. [------=----c---o-----
—&— 0. 080 mg/L
90 f-----n--mmo —%—0.200 mg/L{--------""-----
—%— 0. 500 mg/L
80 f------------- —o—1.20 mg/Lp----------
' —z— 3. 00
70 prmmmemmmmmmmmmoemmmsommooosemooees
S
= 60 p------------"c-TosTmmmSssoomsossosomms
[
50 p------- Rttt ST
40 F---------ssmomsTTTssosossmossseoe ,
30 p----mccmcteoosstemTosmmmomooe /
90 pr-mroommmmmmmemmmmmeeeos
L
0 = s «
0 7 14 21
Days
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NRYBY, 1-AFNVZFZ VO A5 H (Oryzias latipes) =¥ B AMBEEER

REBES
6B717G
HER A E
KRBT, OECD {LRF A bHA K54 > No.203 TARMEEHERER (19924F) ¥R
LTERMELZ. :
VDiEEBgE . ~RU¥y, I-AFIVETZN
DNEmBAR: kAR (QUBSESICRRBOLEEZR)
3)VEEREY : b AYH (Oryzias latipes)
RS . 6RR
5 EREE - NEK, BFINERX, 3.00, 6.00, 12.0, 24.03 £ U°48.0ng/L
(FREfE) (At ;5 2.0)
(Bh#l ; HCO-3038 & URAFMEDYN E, BhEI SR A 96ne/L)
6)EEmE:  5.0L
T)EH 15858/ BEX
R MR AEYE : 0B/ BEK
O)IRERIESE :  24%1°C
10)888H : 165 RI A,/ 8 RS
1) EERYEDOHHT : HP L C&
s B

DSBS ORBYEAE : RBRICHV CREREICN LT L2002MA 2 ARRY
Hot=8H, UTOEZHZEEOSMIEHELZEIR UL,
2)96 BERA D M BOEEAE (LC50) : 7.28ne/L ‘

(95%(=4ER RS : 4.96mg/L~9.35mg/L)
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Figure 1

Concentration-Response Curve
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OECD SIDS (I-METHYLETHENYL)BENZENE

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 98-83-9

Chemical Name (1-Methylethenyl)benzene

CHj

Structural formula |
O

CONCLUSIONSAND RECOMMENDATIONS

Environment

The chemical is moderately toxic to aquatic organisms and is considered as not readily
biodegradable. The predicted environmental concentration is lower than the predicted no effect
concentration. The chemical is therefore currently considered of low potential risk and low priority
for further work.

Health

Within the Sponsor country exposure is well controlled because the only known use is as a closed
system intermediate in the production of resins. The chemical is moderately toxic in a repeated
dose toxicity study (i.e. kidney, liver, thymus). The chemical is also considered as an irritant to
skin and eyes. Risks to human health from daily intake through occupational and indirect exposure
are considered low. The chemical is currently considered of low potential risk and low priority for
further work.

SHORT SUMMARY WHICH SUPPORTSTHE REASONS FOR THE CONCLUSIONS
AND RECOMMENDATIONS

(1-Methylethenyl)benzene is a stable liquid with a production volume of ca. 15,000 tonnes/year in
1993 in Japan. The chemical is produced in closed system and is used as intermediate for ABS
resins and polyester resins. (1-Methylethenyl)benzene is considered as "not readily biodegradable”
with a moderate bioaccumulation potential. It is expected to photodegrade.

Modelling of the potential environmental distribution of (1-metylethenyl)benzene (obtained from a
generic fugacity model (Mackay level 111)) showed the chemical is expected to distribute mainly to
water and air. Using production data from Japan and Germany the predicted environmental
concentration (PECioca) Of this chemical was estimated as 2.3 x 10° mg/l and 5.5 x 10 mg/l
respectively for local exposure scenarios. In a 1977 Japanese environmental survey, the chemical
was not detected from surface water and sediments.

(1-Methylethenyl)benzene is moderately toxic to fish, daphnids and algae The lowest acute and
chronic toxicity data was considered to calculate the predicted no effect concentration. The lowest
acute toxicity data was the 24 h-LCs, for Oryzias latipes (15 mg/l) and the lowest chronic toxicity
was a 21d-NOEC (reproduction) for Daphnia magna (1.8 mg/l). An assessment factor of 100 was
used to determine a predicted no effect concentration of 0.018 mg/l. The predicted no effect
concentration is lower than the predicted environmental concentration and therefore the

224 UNEP Publications
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OECD SIDS (1I-METHYLETHENYL)BENZENE

environmental risk is considered low.

(1-Methylethenyl)benzene is produced in closed systems and therefore only limited occupational
exposure is expected in sampling and bag or tank filling operations. Inhalation is considered the
main route of exposure. Concentrations in the atmosphere were measured at two production
facilities. An average concentration of 10.1 mg/m*® was found in sampling operations (max 48.7
mg/m? - min 0.5 mg/m®). The daily intake through inhalation is estimated to be 1.2 mg/kg/day as
the worst case. Indirect exposure via the environment, PECjocs Was estimated as 2.3 x 10 mg/l and
daily intake through water is estimated to be 7.7 x 107 mg/day and through fish 4.8 x 10°
mg/kg/day. This chemical is used on food contact material constituent, but there are no available
data of a migration to food.

The chemical is considered as irritant to skin and eyes. The chemical showed no genotoxic effects
in bacteria and chromosomal aberration tests in vitro. In a combined repeat dose and
reproductive/developmental toxicity screening test, at the highest dose (1,000 mg/kg),
histopathological examination demonstrated acidophilic change of hepatocytes and increase of fatty
droplets in the fascicular zone of the adrenals in both sexes, increase of hyaline droplets and
basophilic changes in the renal tubular epithelium and hyperplasia of the mucosal epithelium in the
urinary bladder in male rats, vacuolation and infiltration of lymphocytes in the renal tubular
epithelium and atrophy of the thymus in female rats. In the 200 mg/kg group, similar
histopathological changes were found in the liver and kidneys of both sexes, and the thymus of
female rats. The chemical had no effects on reproductive parameters. The, No-observable-effect-
level (NOEL) was 40 mg/kg/day for repeated dose toxicity and 200 mg/kg/day for reproductive
toxicity.

For human health, a margin of safety was estimated to be 33, based on occupational exposure
calculation.  However, the frequency of exposure is very limited and the very few workers
involved wear personal protective equipment. Since the margin of safety in other cases is large
such as 5.2 x 10 through drinking water and 8.3 x 10° through fish, the human health risks for the
public from indirect exposure via the environment are low.

IF FURTHER WORK IS RECOMMENDED, SUMMARISE ITS NATURE

UNEP Publications 225
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OECD SIDS (1I-METHYLETHENYL)BENZENE

According to a German exposure information, German proposed to integrate a generic exposure
scenario using the following parameters.

Production volume: 50,000 tonnes/year (maximum production volume given in [JUCLID)
Emission factor: 1 % (production and processing at the same site)

number of production days: 300 days/year

Elimination in stp: 83 % (according to the Simpletreat)

Flow-rate of receiving river: 60 m%s (according to the TGD)
With this data, a PECjocy O about 5.5 x 10 mg/l can be calculated.
b. Regional exposure

No data are available.

3.2 Effects on the Environments

3.2.1  Effects on aquatic organisms

Acute and chronic toxicity data of (1-methylethenyl)benzene to aquatic organisms are summarized
below (Table 1). Toxicity of this chemical to aquatic organisms is not so high, because all the
toxicity data are higher than 1 mg/l and do not differ much among the species used for the tests. The
LCso values of Olyzias latipes remained at the constant value in the 4-d acute toxicity tests (15.0
mg/l, Table 1), suggesting that chronic toxicity of this chemical may not be high.

Predicted No Effect Concentration (PNEC) of this chemical was determined based on the toxicity
data presented in Table 1. As the lowest acute toxicity data among several species, 24 h-LCs, of
Oryzias latipes (15 mg/l, Table 1) was selected.

As the lowest chronic toxicity among algae and cladoceran (water flea), 21d-NOEC (reproduction)
of Daphnia magna (1.8 mg/l, Table 1) was adopted. Therefore, the assessment factors of 100 were
used to both acute and chronic toxicity data to determine PNEC, according to the OECD
Provisional Guidance for Initial Assessment of Agquatic Effects (EXCH/MANUAL/96-4-5.
DOC/May 1996) because no chronic toxicity data for fish was available.

From acute toxicity data: ~ PNEC = 15.0/ 100 = 0.15 mg/I
From chronic toxicity data: PNEC = 1.8/ 100 = 0.018 mg/I

Thus, PNEC of (1-methylethenyl)benzene is 0.018 mg/I.

Table 1
Acute and chronic toxicity data of (1-methylethenyl) benzene to aquatic organisms at different
trophic levels. The data (ref. 1) by the Environmental Agency of Japan are from the tests
conducted based on the OECD Test Guide Lines.

Species Endpoint Conc. (mg/l) Remarks
Selenastrum capricornutum (algae) Gro 72hECy 526 1A
72 h NOEC 40.0 1), C
Daphnia magna (Water flea) Imm 24 h ECsg 56.0 1)
UNEP Publications 231
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OECD SIDS (1I-METHYLETHENYL)BENZENE

48 h ECsp 54.0 1), A
Rep 21d NOEC 1.8 1), C
Chaetogammarus marinus Mor 48 h LCsp 4.2 2)
Oryzias latipes (fish, Medaka) Mor 24 h LCs 15.0 1), A
48 h LCs 15.0 1)
72 h LCs 15.0 1)
96 h LCs 15.0 1)
Leuciscus idus (fish) Mor 48 h LCs 28.0 3)
Salmo gairdneri (fish) Mor 24 h NOEC 5.0 4)

Notes: Gro; growth, Imm; immobilization, Rep; reproduction, Mor; mortality
1)- 4), reference number, A), C); selected as the lowest value respectively among the acute or
chronic toxicity data of algae, cladoceran (water flea) and fishes to determine PNEC.

References

1) Toxicity data by the Environmental Agency of Japan, the tests were conducted based on OECD
Test Guide Lines.

2) Aquatic Toxicity of Compounds that may be carried by ships (Marpel 1973, Annex Il) "A
progress report for 1983 and 1984" DECET, TNO, 1984 (Rep. No. R 84/59), IUCRID for CAS-
No. 98-83-9(Feb., 1996), -27/29. Source: Phenol- chemie GmbH Gladbeck.

3) Huels-Untersuchung (unveroeffentlicht), IUCLID for CAS-No. 98-83-9 (Feb., 1996), -27/29.
Source: Phenolchemie GmbH Gladbeck.

4) Datenbank fuer wassergefaenhrdende Stoffe (DABAWAS, 1979), IUCRID for CAS-No. 98-83-9
(Feb., 1996), -27/29. Source: Phenolchemie GmbH Gladbeck.

3.2.2  Terrestrial effects
No data available.
3.2.3  Other effects
No data are available.
3.3 Initial Assessment for Environment
Predicted no effect concentration (PNEC)
Predicted no effect concentration (PNEC) for aquatic organisms has been calculated for the lowest
values for most sensitive species, Daphnia magna. Using the NOEC (21 d) of 3.2 mg/l and
assessment factor 100.
PNEC =1.8/100 = 0.018

Predicted environmental concentration (PEC)
PEC from Japanese local exposure scenario was 2.3 x 10” mg/I.

PECioca/PNEC = 2.3 x 10°/0.018 = 1.27 x 107 <1
PEC from German local exposure scenario was 5.5 x 102 mg/I.

PECioca/PNEC = 5.5 x 10%/0.018 = 3.1 >1
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