HB4

| FITR& R (EU-RAR)

R3Z (EU-RAR)

1.01 MEEH
SUBSTANCE INFOMATION

CASES 100-41-4 100-41-4
MEL (BXESR) IFARUEY

EEXEEI) ethylbenzene ethylbenzene

Bl &%

ERERESDES

ERERESYES

OECD/HPV£ oty TF)- Benzene, ethyl—
2FR CgHio CgHio

BER CgHs—CH,—CHj4 CgHs—CH,—CH3
EE

1.02 REMIFRIVEEE  #E
SPONSOR INFOMATION

EEREICET HER

3K

OECD/HPVZ 0% 5L (SIAM14) [ZKYIRE SN 113k
(http://cs3-hq.oecd.org/scripts/hpv/)

OECD/HPV Program , SIDS Dossier , assessed at
SIAM14(26-28 March 2002)
(http://cs3-hqg.oecd.org/scripts/hpv/)

REEH

PRAE B AR 5
HUERA

8 2 B SRS ()

[jELE SR (BEED)

L FEHE (A—ILTFLR)

HEEERE

ARV —E4: 7ADERE
FiBHAR4 : U.S. Environmental Protection Agency

Name of Sponsor Country: United States of America
Name of Lead Organization: U.S. Environmental Protection
Agency

1.03 A7 —5EE

DETAILS ON CHEMICAL CATEGORY

1.1 — AR B 1E R

GENERAL SUBSTANCE INFOMATION

MEDZAT

MEOE- 1B -BREDER

BEROIFIRVEVITERTHD.
HWAVILDESEIZEVAH D,

The color of ethylbenzene liquid is colorless.
The odor of ethylbenzene is sweet, gasoline like odor.

ERRIRAE (20°C, 1013hPa)

HEES/EE%)

>99.7%

2997 %

H#

EE

1.2 44
IMPURITIES

CASES

WE AT IUPAC)

oty

Benzene

ENERETDES

BRESICE L

<0.1 wth

<0.1 wt%

ESEE(%)
H8

EE

CASES

WE AT IUPAC)

rLITY

Toluene

ENERETDES

BRESICE TR

EEE(%)

<0.2 wth

<0.2 wt%

H#

EE

CASES

WE AT IUPAC)

LY

Xylenes

ENERETDOES

BRESICE TR

<0.2 wth

<0.2 wt%

=SEE(%)
HE

EE

CASES

WE AT IUPAC)

DA

Cumene

ENERETDES

BRESICE L

<0.02 wth

<0.02 wt%

EEE(%)
HE

EE

CASES

WE AT IUPAC)

SIFIRAEY

Diethylbenzenes

ENERETDES

BRESICETLLHH

EEE(%)

<0.001 wt%

<0.001 wt%

H#

EE




1.3 &4
ADDITIVES

CASES

WE AT IUPAC)

ENERETDES

BRESICE L

EEE(%)

None

H 8

EE

1.4 B4
SYNONYMS

MEA-1

2IZ)LIZY

phenylethane

L)

Hi8

BZ

1.5 BE-MAE
QUANTITY

1.6 FRIER
USE_PATTERN

FAERER TERDIF LR E L (CASES 100-41-4, (C¢Hs)CH,CH,) ® [Commercial ethylbenzene (CAS # 100-41-4; (C4Hs)CH,CH,) is
FEIX99.7%LU L TH D, KME L. BIE T ILZ =Y LFE T =IE+E [more than 99.7% pure. It is manufactured in a closed
FIARERBEEL T, TFLUERVE U E RIS HEHIAIZLE | continuous process by reacting ethylene and benzene with an
FSHR D ITIETAESINS (Chen, 1998) , TFIILARUE [ FE [aluminum chloride or zeolite catalyst (Chen, 1998).
1= AFIELTEAT A=0I— S0 A s8I T15 TH B & |Ethylbenzene also occurs at 15 to 20% in the “mixed xylenes”
BHLREF LU IFRIRIZIG~20%EHEIN TLVS (Cannella, stream isolated at some petroleum refineries for use as a
1998) , solvent (Cannella, 1998).
IFILRVEV(F, FROAVI OB IUMZEREIEA S |Ethylbenzene is also present in crude oil and several refinery
SHIEDOFEBTRIRICHLEENS (Cannella, 1998) streams that are blended in gasoline and aviation fuels
(Cannella, 1998).
IFNRUEDEFERENISKETE,738,0004— L B
F 5 T1,020,0004A—k )L AX O T176,000A— kL2 E$R |Manufacturing capacities of 6,738,000 metric tons in the United
EEIN TS (DeWitt, 1999) , K'Y Tl&. 20004(21,200,000  |States, 1,020,000 metric tons in Canada, and 176,000 metric
A—PILMVEBABDIFILAVEUNEESNT-(4EEZEE  |tons in Mexico have been reported for the production of
DEFHE). ethylbenzene (DeWitt, 1999). In Germany, more than 1,200,000
metric tons of ethylbenzene were produced (four producers) in
(FAYVEEBV)EUTOFMBEERL, 13EEXEDT—F |2000.
(German UBA, FAfS) ICEJE, 35,700,000k EHEEEN D,
The total production volume in the EU (including Germany) can
be estimated to be about 5,700,000 tons per year based on
data from 13 producers (German UBA, personal
communication).
T XM AE
Hi#
EZ

17 BREBLUVA~DREFR
SOURCES OF EXPOSURE

REICET HIER

IFLUERVEUDRIGICEDTEESNIIFILALEL D
99% L E A, RF LU ELEBIZICH L THIBRALL THEASNDS
(ATSDR, 1999) , TFILARVEUIFFE, BHIELTHEREIND
N HINEHV) O ZDMDBREICEFEN TV FEREY
CREXFILURE)PIZERINTLS BEFILUICIE.
o-F L m-FIL p-FILUAHIB%. TFILAEY
M5~20%EFENR TS BEFILU(BIE FILULUD
FERRBH) D ELAREBETHY . RIL—BHOTS
AI—  RUFXBREHF., DoF— KM EBR. —RGEEOHKLE
IT%]. BEELRERADOEEFICHERINS, TFILREY
[FFE, AV OMERBIEEINDHIBEORFBTRARICE
EHShTL % (Cannella, 1998) ,

RAYTIE, SRS ICH UL TEERICER6 AL I
TRICERBA—MILEY AR EN S (German UBA, FAfE) .

More than 99% of the ethylbenzene produced via the reaction
of ethylene and benzene is used as a precursor in the
production of styrene (ATSDR, 1999). Ethylbenzene is also
present in refinery products such as mixed xylenes, which are
used as solvents and in gasoline and other fuels. Mixed xylenes
contain about 80% o—, m—, and p—xylenes and 15 to 20%
ethylbenzene. Mixed xylenes (also called xylene-range aromatic
solvent) are used largely as solvents for spray paints, primers,
paint removers, thinners, wood stains, varnishes and other
finishes, and clearners for automotive and household uses.
Ethylbenzene is also present in several refinery streams that
are blended into gasoline and aviation fuels (Cannella, 1998).

In Germany, 6 metric tons per year are discharged during
production and 8 metric tons are discharged during processing
at 3 sites (German UBA, personal communication).

H8

&EE

1.8 IBANTEER
ADDITIONAL INFOMATION

Rl

BERZRA US. OSHA FRRELANILBKUACGH REREFRBIEIL100 [U.S. OSHA Permissible Exposure Level and the ACGIH
ppm (8B BEFREINNE T 41E) TH D, Threshold Limit Value are 100 ppm (8-hour time-weighted

average).

EEHZE

XEkEAE DL E

HiEE

EZ

2. MBI FRIMEIR

PHYSICAL CHEMICAL DATA
2.1 @k

MELTING POINT

CASES




HMES

FER
Bk

BAEE SN TLVALY

Not specified

GLP

F—A10

NO DATA

HEREITo1F

EGEILE

#ER

Bim: °C

-95°C

—95 degree C

o °C

H#E: °C

il

R

EEHZRIT

BB TR AL

Hig
S

Weast, RC ed, CRC Handbook of Chemistry and Physics. 60th
ed. Boca Raton, FL, CRC Press Inc., C—269 (1988)

Weast, RC ed, CRC Handbook of Chemistry and Physics. 60th
ed. Boca Raton, FL, CRC Press Inc., C—269 (1988)

BZ

2.2 B
BOILING POINT

HEMER

CASES

MES

ER

ik

BAEE SN TLVALY

Not specified

GLP

F—A1L

NO DATA

HEREITo1F

EGEILE

#ER

s °C

136.25°C

136.25 degree C

EH

o °C

il

R

E#EHRDT

(SR D I MR BL
Higt

LRSS

Windholz, M. ed., The Merck Index. 10th edition. Rahway, NJ,
Merck & Co, Inc. 546-547 (1983)

Windholz, M. ed., The Merck Index. 10th edition. Rahway, NJ,
Merck & Co, Inc. 546-547 (1983)

EE

23 BE(LE)
DENSITY (RELATIVE DENSIT

HEME S

CASES

HEE

IR
Bk

BIEES M TLMELY

Not specified

GLP

T=5%L

NO DATA

HEREITo1-5F

SERSH

#ER

0.867 g/mL

0.867 g/mL

547

BE(C)

20°C

20 degree C

EIR
ERERDT

BB TR AL

Hig
RS

Weast, RC, ed. CRC Handbook of Chemistry and Physics. 60th
ed., Boca Raton, FL, CRC Press Inc., C—269 (1988)

Weast, RC, ed. CRC Handbook of Chemistry and Physics. 60th
ed., Boca Raton, FL, CRC Press Inc., C—269 (1988)

BZ

HEMER

CASES

HMES

ER

ik

BAEE SN TLVELY

Not specified

GLP

T—57L

NO DATA

HEREITo1F

EGEILE

#ER

0.866 g/mL

0.866 g/mL

547

BE (C)

25°C

25 degree C

FER

EEHRDT

(SR D I MR BL
Hig

LRSS

Windholz, M, ed. The Merck index 10th ed. Rahway, NJ; Merck
& Co, Inc., 546-547 (1983)

Windholz, M, ed. The Merck index 10th ed. Rahway, NJ; Merck
& Co., Inc., 546-547 (1983)

EE




24 ZRE
VAPOUR PRESSURE

HBRYEL
CASES
HEE
AR
Hi& BAEE S TLVARLY Not specified
GLP T—HHL NO DATA
(ERZ 1T o1&
SEREH
=R
ERIE 1.27 kPa (9.53 mmHg) 1.27 kPa (9.53 mmHg)
BE:. °C 25°C 25 degrees C
nfE: _°C
kil
IR CRC Handbook of Chem and Physics (5 70kR. 1989~ 1990, The CRC Handbook of Chem and Physics, 70th ed. 1989-1990,
CRC Press) [CIEHR R BAKETOREINUTDESYEEHS |CRC Press lists the temperature at a range of vapor pressures
ntTd, as follows:
BE °C Temp deg C
TmmHg 10mm 40mm 100 mm 400 mm 760 mm 1 mmHg 10mm 40mm 100 mm 400 mm 760 mm
-9.8°C 259°C 528°C 741°C 1138°C 136.2°C |neg 9.8deg 259deg 52.8deg 74.1deg 113.8deg 136.2deg
BEDHATET., BAMBEEDIFILALEUERHERPH SRR Laboratory derived values determined by stripping a known
ETBHEICKYBONT-EERE, BEPDIFILAUEUE |concentration of ethylbenzene (EB) from solution at a
BExE (RIMRAAAEFT)RIEL. AV —RIEHZERDT=, |predetermined gas flow rate. The Henry’ s law constant was
determined by measuring (UV spectrophotometer) the
concentration of EB in solution.
EFEMRIT
(SR D I BT ARHL
Hig
5| Xk Mackay, D, Shiu, WY, A critical review of Henry's law constants [Mackay, D, Shiu, WY, A critical review of Henry's law constants
for chemicals of environmental interest. J. Phys. Chem. Ref. for chemicals of environmental interest. J. Phys. Chem. Ref.
Data 19:1175-1199 (1981) Data 19:1175-1199 (1981)
EE

2.5 S ELHRE(og Kow)
PARTITION COEFFICIENT

HERYMESL

CASES

MEE

EXN

5i& BEES N TLVALY Not specified
T—3%L NO DATA

log Pow = 3.13 log Pow = 3.13

5

ET

EEHERIT

EFEME D I HTAR L

HiEE

5| FA3CRR Yalkowsky, SH, Valvani SC, Partition coefficients and surface |Yalkowsky, SH, Valvani SC, Partition coefficients and surface
areas of some alkylbenzenes. J. Med. Chem. 19:727-728 (1976) |areas of some alkylbenzenes. J. Med. Chem. 19:727-728 (1976)

EZ

BAEE SN TLVELY

Not specified

F—AHL

NO DATA

log Pow = 3.15 log Pow = 3.15
aff

AR

EFEMRIT

(EREME D I BT ARHL

Hig

5| Xk Hansch, C, Leo, A, Nikaitani, D, On the additive—constitutive Hansch, C, Leo, A, Nikaitani, D, On the additive-constitutive
character of partition coefficients. J. Org. Chem. 37:3090-3092 (character of partition coefficients. J. Org. Chem. 37:3090-3092
(1972) (1972)

EE

26.1 KBMEIE (BEEHZEST)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HEMER

CASES

MES

FER




Bk

BAEE SN TLVELY

Not specified

GLP

T—HEL

NO DATA

HEREITo1F

EGEILE

#ER

KBRE

140 mg/|

140 mg/I
152 mg/I

BE: °C

15 degree C
20 degree C

pH
PHAE B ONEEE

i &t

R

EEHRDT

(SR D I MR BL
Higt

LRSS

Verschueren, K, Handbook of Environmental Data on Organic
Chemicals. 2nd ed. New York, NY, Van Reinhold Co., 628-630
(1983).

Verschueren, K, Handbook of Environmental Data on Organic
Chemicals. 2nd ed. New York, NY, Van Reinhold Co., 628-630
(1983).

wE

R

Iﬁlfﬁ

ik

BE:°C

GLP

EG eI

SHEREITo1-5F

FER

&5

EIR

ERERDT

BB TR AL
H8

5| F3CHR

BZ

HEMER

CASES

MES

FER
Bk

BAEE SN TLVAELY

Not specified

GLP

T—HEL

NO DATA

HERE{To1F

SEREH

#ER

ABERE

169 mg/I

mE: C

25 degree C

pH
pHAEE OB E

=t

R

EEHRIT

(SR D I MR BL
E

Hi g
LRSS

Howard, PH. And Meylan, WM. 1997. In Handbook of Physical
Properties of Organic Chemicals, Lewis Publisher, Boca Raton,
FL Sanema, 1. Araki, M. Deguchi, T. Nagai, H. 1982. Solubility
measurements of benzene and alkylbenzenes in water by
making use of solubility vapor. Bull. Chem. Soc. Jpn. 55: 1054—
1062

Howard, PH. And Meylan, WM. 1997. In Handbook of Physical
Properties of Organic Chemicals, Lewis Publisher, Boca Raton,
FL Sanema, L. Araki, M. Deguchi, T. Nagai, H. 1982. Solubility
measurements of benzene and alkylbenzenes in water by
making use of solubility vapor. Bull. Chem. Soc. Jpn. 55: 1054—
1062

e

FREE 2

SHERME

=—1%
Bk

BE:  °C

GLP

EGEI0

HEBRE{To1F

&

il

R

EEHRIT

(SR D I MR BL
Hig

5| X

EE

2.6.2 RE®RS
SURFACE TENSION

2.7 5K R (&IK)

FLASH POINT(LIQUIDS)

HEMER

CASES




HMES

FER
Bk

BAEE SN TLVELY

Not specified

GLP

T—HEL

NO DATA

HEREITo1F

EGEILE

#ER

lkgm:  °C

18°C

18 degree C

EGILEw)

HO0—XFhyF

closed cup

&

EIR

ERERDT

BB TR AL
H8

S

Windholz, M, ed. The Merck index. 10th ed. Rahway, NJ; Merck
& Co., Inc.,, 546-547 (1983)

Windholz, M, ed. The Merck index. 10th ed. Rahway, NJ; Merck
& Co., Inc., 546-547 (1983)

BZ

HEMER

CASES

HMES

ER

ik

BAEE SN TLVALY

Not specified

GLP

T—HGL

NO DATA

HEREITo1F

EGEILE

#ER

lkm:  °C

26.7°C

26.7 degree C

HEBDEAT

A—TF hvF

open cup

HEam

EIR

ERERDT

BB AR AL
H8

LRSS

CHRIS (Chemical hazards response information system). US
Department of Transportation , US Coast Guard, Washington,
DC. (1985)

CHRIS (Chemical hazards response information system). US
Department of Transportation , US Coast Guard, Washington,
DC. (1985)

BZ

2.8 HEMBE (ERKE)
AUTO FLAMMABILITY (SOLID

S/GASES)

HEMER

CASES

HMES

ER

ik

GLP

T—HGL

NO DATA

HEREITo1F

EGEILE

432°C

432 degree C

il

R

EEERDT

(SR D I MR BL
Hig

2 AR

Sax, NI, Lewis, RJ Sr., Dangerous Properties Industrial
Materials. Vol. II. 7th ed, New York, NY: Van Nostrand Reinhold,
1601 (1989)

Sax, NI, Lewis, RJ Sr., Dangerous Properties Industrial
Materials. Vol. II. 7th ed, New York, NY: Van Nostrand Reinhold,
1601 (1989)

EE

2.9 3k
FLAMMABILITY

HEME R

CASES

HEE

IR

FiE

GLP

T=5%L

NO DATA

HEREITo1-5F

SERSH

R
EADE &

S| NEAELY

SAEDEE

K& Bl

il

5|k E

flammable

R

5| KRR (£1.0~6.7%

Flammability limits are 1.0%—6.7%.

EEHRDT

SR D I MR BL
Hi8

2 XA

CHRIS (Chemical Hazards Response Information System). US
Department of Transportation , US Coast Guard, Washington,
DC (1985)

CHRIS (Chemical Hazards Response Information System). US
Department of Transportation , US Coast Guard, Washington,
DC (1985)




&=

2.10 1§31
EXPLOSIVE PROPERTIES

HEMER

CASES

HMES

ER

ik

GLP

HERZEIT o1 F

EGEILE

HER
RISFYIEHE

m-CohARU B LY EERICEE

m-CZhARY B LY BRI

[ AEZAA)

ZDfth

HEa

F—5HL

no data

EIR

ERERDT

BB AR AL
Hi8

5| F3CHR

BZ

211 Bkt
OXIDISING PROPERTIES

HEMER

CASES

MES

ER

ik

GLP

HEREITo1F

EGEILE

RRREREASRESYER
ErzhiUan

&2 - |

FliESHBRTHLLRIS

SEER{ETE

ZDith

bl

[LAETAW

no oxidizing properties

R

EEERIT

(SR D I MR BL
Hig

5| FX#R

EE

212 BiEETARTUOvIL

OXIDATION/REDUCTION POTENTIAL

213 Z DD WIRILF MK I T H1ER

ADDITIONAL INFOMATION

HEME R

CASEE

HEE

IR

HiE

GLP

HEREITo1-5F

SERSH

FEEm

IFLFLIA—LBIVIFILI—TILEESTFEALED A
BIEICAATH D,

Soluble in most organic solvents including ethyl alcohol and
ethyl ether.

EZN

EEHRIT

(SR D I MR BL
Hig

5| X

EE

3. IRIFEan LR

ENVIRONMENTAL FATE AND PATHWAYS

31 REM

STABILITY

311, KR
PHOTODEGRADATION

HEMER

CASES

MES




EE

Hik

54T

GLP

T=5%L

NO DATA

HEBRETo1-F

SR & & (nm)

ABHBE(CE DR ERE

WMEDARIEIL

SEREH

R

DEEE

mE(°C)

B

Bt /2

SRR RE(%) ERERR

EFIRE %)

R ) %

BREHF|(2147)

=

O3

NO,

B EHREE

R ETE

K <0.6 X 10 "°cm®/molecule-sec (298 K. AR LD iEHE)

K <0.6¥10""°cm®/moleculex*sec at 298 K (relative to propene)

A1 /2

DRE Y

il

R

EEHRDT

(SR D I MR BL
Hig

LRSS

Atkinson, R, Aschmann, SM, Winer, AM, Kinetics of the
reactions of NO3 radicals with a series of aromatic
compounds.Environ. Sci. Technol. 21(11), 1123-1126 (1987)

Atkinson, R, Aschmann, SM, Winer, AM, Kinetics of the
reactions of NO3 radicals with a series of aromatic
compounds.Environ. Sci. Technol. 21(11), 1123-1126 (1987)

BE

HEMER

CASES

HMES

ER

ik

547

GLP

F—AHL

NO DATA

HEREITO1F

SR ER K(hm)

ABEHRE (S HE DA TEE

MEDIARIEIL

EGEIE

#ER

@E;‘%fﬁ

JRE(°C)

ERE PPN

3 RHAt1 /2

SRR (o) SRR

EFIE %)

i e 5>

BREHF (247)

(=]
EL

OH

BRARE

REEH

K = 0.0000000000068 cm®/(molecule-sec)

K = 0.0000000000068 cm®/(molecule*sec)

3B EAt /2

SRR

&

EIR

ERERDT

BB AR AL
H8

HEESS

Ohta, T, Ohyama, T, A set of rate constants for the reactions
of hydroxyl radicals with aromatic hydrocarbons. Bull. Chem.
Soc. Japan. 58, 3029-3030 (1985)

Ohta, T, Ohyama, T, A set of rate constants for the reactions
of hydroxyl radicals with aromatic hydrocarbons. Bull. Chem.
Soc. Japan. 58, 3029-3030 (1985)

EE

HEME S

CASEE

HE%E

ER
Bik

54T

GLP

T=5%L

NO DATA

HERETo1-F

SR & & (nm)

ABHBE(CE DR ERE

WMEDARIEIL

SEREH

R

WERE

R (°C)

EREPIAY; ]




HH A /2

SAREE (o) SRR

EFE %)

i e 5> fi%

BREF (247

OH

OH

BRARE

HEEH

k = (7.50 = 0.38) x 10™'2 cm®/mol-sec (3 torr He)
k=(7.06 = 0.26) x 10™'2 cm®/mol-sec (20 torr He)
k = (7.95 = 0.28) x 10™'2 cm®/mol-sec (200 torr He)

FYEBEDOXRE TOREEL:

k=820 x 1072 cm®/mol-sec

k = (7.50 +/~ 0.38) * 10™'2 cm®/mol*sec at 3 torr He;
k = (7.06 +/- 0.26) * 10™'2 cm®/mol*sec at 20 torr He;
k = (7.95 +/- 0.28) ¥10'? cm®/mol*sec at 200 torr He.

The rate constant in the lower troposphere:
k =820 * 1072 cm’/mol*sec.

3Bt /2

DERERY

&5

ER

EROXIIUSTHIEIFIALEL DO RIGE. B DR+
BENEEF TR = AN D LEFRARELTHERL.
298K THREEHZEAIEL =,

The reaction of hydroxyl radicals with ethylbenzene were
studied utilizing the flash photolysis—resonance fluorescence
technique. The rate constants were measured at 298 K using
He as diluent gas.

ERERD7

BB TR AL
H8

IS

Ravishankara, AR, Wagner, S, Fischer, S, Smith, G, Schiff, R,
Watson, RT, Tesi, G, Davis, DD, A kinetics study of the
reactions of hydroxyl with several aromatic and olefinic
compounds. Int. J. Chem. Kinet. 10, 783-804 (1978)

Ravishankara, AR, Wagner, S, Fischer, S, Smith, G, Schiff, R,
Watson, RT, Tesi, G, Davis, DD, A kinetics study of the
reactions of hydroxyl with several aromatic and olefinic
compounds. Int. J. Chem. Kinet. 10, 783-804 (1978)

EE

HEME R

CASEE

HEE

IR

Hik

54T

GLP

T=5%L

NO DATA

HERETo1-5F

SR & &K (nm)

ABHBE(CE DR ERE

WMEDARIEIL

SEREH

B

F Bt /2

SR RE(%) ERERR

EFIRE %)

R ) %

BREHF(517)

[©]

H

OH

B HREE

R TE 3

iR /2

DERE Y

il

R

18, $550%6n D fELT=

Degradation was approximately 50% after 1 day

EEERDT

(SR D I MR BL
E

Hi g
LRSS

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

EE

HEME R

CASEE

HEE

ER

Hik

54T

GLP

T=5%L

NO DATA

HEBRETo1-F

SR & & (nm)

ABHEE(CE DR ERE

WMEDARILIL

SEREH

R

DEER

mE(°C)

BEESE

FB At /2

SRR RE(%) ERERE

EFIRE %)

) %




BREF (247)

OH

OH_

BRARE

HEEH

k =8x10"'"2 cm®/mol-sec (300 K)

k = 8%10™'2 cm®/mol*sec; 300 degree K

3Bt /2

DERERY

&

EIR

ERERDT

BB TR AL
H8

IS

Singh, HB, Salas, LJ, Smith, AJ, Shigeishi, H, Measurements of
some potentially hazardous organic chemicals in urban
environments. Atmosph. Environ.15, 601-602 (1981)

Singh, HB, Salas, LJ, Smith, AJ, Shigeishi, H, Measurements of
some potentially hazardous organic chemicals in urban
environments. Atmosph. Environ.15, 601-602 (1981)

BZ

HEMER

CASES

HMES

ER

Hik

547

GLP

NO DATA

HEBREITo1F

SR ER K (hm)

ABEKRE (S HE DN AR TEE

MEDIRIEIL

G EIE

#ER

DERE

M E(°C)

| EEESR

A1 /2

SRR (o) SRR

EFIE %)

i e 5>

BREF (247)

OH

BRARE

HREFH

3B EAt/2

DERERY

b

EIR

18%. $350%0 D fELT=

Degradation was approximately 50% after 1 day

EEERTT

BB TR AL
H8

IS

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

BZ

HEMER

CASES

HMES

ER

ik

547

GLP

NO DATA

HEREITO1F

SR ER K(hm)

ABEHRE (S HE DA TEE

MEDIRIEIL

G EIE

#ER

YERE

| RE(C)
EEXDE

3 R AL /2

SRR (o) SRR

EFE %)

i e 5> %

BREF (247

OH

OH_

BRERE

500000 molecule/cm®

500000 molecule/cm®

REEH

k =7.1x10""2 cm®/mol-sec (25°C)

k = 7.1%10"'2 cm®/mol*sec; 25 deg C

FB At /2

DERERY

&

AR
EEHERIT

BB TR AL

Hig
5| F3CHR

Atkinson, R, J. Phys. Chem. Ref. Data, Monograph No. 1 (1989)

Atkinson, R, J. Phys. Chem. Ref. Data, Monograph No. 1 (1989)

BZ




HEMER

CASES

MES

ER

Hik

547

GLP

NO DATA

HEREITo1F

SR ER K (hm)

ABERRE (S HE DA TEE

MEDIARIEIL

G EIE

SRR SRR

EFE %)

i 3 e 5> i

BREF (247)

OH

OH_

BRERE

500000 molecule/cm®

500000 molecule/cm®

REEH

k =7.9%x10"'2 cm®/molecule-sec

k = 7.9%10"'2 cm®/molecule*sec

3Bt /2

DERERY

&

EIR

298 &(12100%H 5 fi2

Degradation = 100 % after 2.9 day

ERERDT

BB AR AL

Hig
HEESS

Wagner, HG, Zellner, R, Erdoel und Kohle—Erdgas—Petrochemie
vereinigt mit. Brennstoff~-Chemie 37(5), 212-219 (1984)

Wagner, HG, Zellner, R, Erdoel und Kohle—Erdgas—Petrochemie
vereinigt mit. Brennstoff-Chemie 37(5), 212-219 (1984)

BZ

HEMER

CASES

HMES

ER

ik

547

GLP

NO DATA

HEREITO1F

SR ER K(hm)

AR (S E DA TR

MEDIARIEIL

G EIEE

#ER

YERE

M E(°C)

| EEESR

i Ht1/2

SRR (o) SRR

EFE %)

i e 5>

BREF|(247)

RO,

RO,

BRARE

HEFH

k = 0.65 I/mol-sec (30°C)

k = 0.65 |/mol*sec (30 deg C)

3Bt /2

DERERY

i)

EIR

HEFHARU D )L-CHIHERRE T B

H-atom transfer from Benzyl-CH

EEERD7

BB TR AL
H8

S

Hendry, DG, , Mill, T, Piszkiewicz, L, Howard, JA, Eigenmann,
HK, Critical review of hydrogen—atom transfer in the liquid
phase. Chlorine atom, alkyl, trichloromethyl, alkoxy, and
alkylperoxy radicals. J. Phys. Chem. Ref. Data 3, 944-978
(1974)

Hendry, DG, , Mill, T, Piszkiewicz, L, Howard, JA, Eigenmann,
HK, Critical review of hydrogen—atom transfer in the liquid
phase. Chlorine atom, alkyl, trichloromethyl, alkoxy, and
alkylperoxy radicals. J. Phys. Chem. Ref. Data 3, 944-978
(1974)

BZ

HEMER

CASES

HMES

ER

Hik

547

GLP

NO DATA

HEREITo1F

SR ER K(hm)

ABERRE (S E DA TEE

MEDIARIEIL

G EIE

#ER




DHEE

mfE(°C) |
EEE DR
EEAt1/2
SR (%) EBERE
EFIRE %)
S o R
BERE| (1) BAEE S TLVARLY not specififed
BERFIRE
EETEH K =6.94% 1072 cm®/mol-s (Meylan® 77i& & YAOPTHEIE.  [K = 6.94 * 107 cm®/mol*s; measured with AOP according to
305 K) Meylan at 305 K
K= 7.95%x 1072 cm®/mol*s (Meylan® 75351k YAOPTHIFE.  [K= 7.95 * 1072 cm®/molks; measured with AOP according to
298 K) Meylan at 298 K
K= 6.51 X 107'2 cm®/mol*s (Meylan® %= L YAOPTHIFE . = |K= 6.51 * 107'2 cm®/mol*s; measured with AOP according to at
&) room temperature.
FE At /2
AR Y
et
AR
EEHERIT
EFEME D I HTAR R
HiEE
5| FA3CRR Atkinson, R, J. Phys. Chem. Ref. Data; Monograph 1 (1989); Atkinson, R, J. Phys. Chem. Ref. Data; Monograph 1 (1989);
Meylan, W; Howard, P, Atmospheric Oxidation Programme Meylan, W; Howard, P, Atmospheric Oxidation Programme
Version 1.5. Syracuse Research Corporation. New York (1993) [Version 1.5. Syracuse Research Corporation. New York (1993)
EE
HBRYMEL
CASES
HEE
AR
ik
/4T
GLP T—5%L NO DATA
HBRETo1-E
HR &R (hm)
ABHIBECEDOAEXERE
MEDARYEIL
SUERE M
EE Flllllllllllllllllllllllll!llllllllllllllllllllllllll‘
MERE
| JRFE(°C)
| BRSO
¥R EAt/2
SR (%) EFSRE
SFIE %)
BE AR e
HEREH (A1)
EREIRE
HEER
FmEAt1/2
DERERY
[t
IR IFIIARUEUIE290 nmEBZEEEDRIZHLAEARIL |Photolysis in air or surface water unlikely as no significant
FRSFEWNZH (A2 /— LB TRIE) . KRB EIERE/KSP |absorption over 290 nm (measured in methanol)
TORDEDATBEMEIFEL,
absorption coefficient (1/molkcm)/wavelength (nm): 0.142%10°
HIRUR R (1/mol-om) /A (nm) : 269.5 nmTO.142 X 10°, | at 269.5; 0.2+10° at 260.5; 0.168%10° at 254.5; 7.52%10° at 208.
260.5 nmT0.2 X 10°, 254.5 nmT0.168 X 10°, 208 nm©7.52 X Ethylbenzene does not significantly absorb light above 290 nm
10° in methanol solution.
IFNAUEUIE, A2/—ILRIZENT, 290 mEBZLEE
DI LB BLRRIRE RS,
EFEMRIT
(EREME D I BRI
Hig
5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large production Data for Organic Chemicals, Volume I: Large production
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
Sadtler, N.A., Standard Spectra, UV No. 97, cited in HSDB Sadtler, N.A., Standard Spectra, UV No. 97, cited in HSDB
(11/92) (11/92)
E* X2/ IV Methanol Solution

3.1.2. KAPRE M (K S AEE)
STABILITY IN WATER

HEME S

CASEE

HE%E

ER

HiE

GLP

HEREITo1-5F

SERSH

R




BERE

FHRE

FTE R E R DD REC)., pH. RE

Sk

D RE Y

IFLAVEVEIKSBEING, COEER, EFRICE
’éjﬂﬂlﬂfﬁ (RME LMK S R RER B RERE RV =0) 2R

o

Ethlybenzene is resistant to hydrolysis. This estimation was
based upon professional judgement since ethylbenzene does
not contain any hydrolysable functional groups.

EFEMRIT

(SR D I BRI

Hig

5| FASCHR Lyman, WJ, et al., Handbook of Chemical Property Methods, Lyman, WJ, et al., Handbook of Chemical Property Methods,
McGraw—Hill, NY,7-1 to 7-4 (1982) McGraw—Hill, NY,7-1 to 7-4 (1982)

EE

313 LIEPREM
STABILITY IN_SOIL

HBEMEL

CASES

HHESE
BEES N TLVALY Not specified
L\WVZ NO

7 o
REDEAT
B ESIL
RE
| TiEEE °C
t1ErhpH
| TIEDEE %)
| TEDISR
HEIEE (%)
AHRE %)
&A1 A ke
BEMNAFTIREE
SHZB%R8 (DT50, DT90)
PERE Y
B EDIHKE
[t T IERFE RS Log Koo = 2.21 Soil Partition Coeffecient Log Koc = 2.21
AR
EEHERTIT
EFEME D I HTIR L
HiEE
5| FA3CRR Chiou, CT, Porter, PE, Schmedling, DW, Partition equilbria of Chiou, CT, Porter, PE, Schmedling, DW, Partition equilbria of
nonionic organic compounds between soil organic matter and  [nonionic organic compounds between soil organic matter and
water. Environ. Sci. Technol. 17, 227-231 (1983) water. Environ. Sci. Technol. 17, 227-231 (1983)
Chiou et al. reported a log Kom NOT log Koc. To convert one [Chiou et al. reported a log Kom NOT log Koc. To convert one
needs to divide by 0.58 (Reference: Howard, PH, Handbook of |needs to divide by 0.58 (Reference: Howard, PH, Handbook of
Environmental Fate and Exposure Data for Organic Chemicals, |Environmental Fate and Exposure Data for Organic Chemicals,
Volume I: large production Priority Pollutants, Lewis Publ. Inc., |Volume I: large production Priority Pollutants, Lewis Publ. Inc.,
Michigan (1989) Michigan (1989)
EZ

32. BRI T—4(REE)

MONITORING DATA(ENVIRONMENT)

HEMEL

CASES

MEE

AR

Bk GLP: L\ GLP: NO

BIESAT (=)

[EZS A5 BERS air : Occupational Exposure

R KEDIFILRVEVEFEEEMN, BEI0EIZHT-YINELT-[U.S. ethylbenzene producers compiled worker exposure data
FEERET—AERYELDT -, TORITITTIREEEE . 12 |collected over the past 10 years. There were a total of 1727
FEEE. AEA/AEHUIEESE. REHERFTEZE. B5 B/ |personal monitoring samples (8—hour time—weighted averages)
EFBOREEZRITAHT2TADE=R) ST H2T)L (8K |representing exposures of process operators, maintenance
R E ) NFEELT=. COT—2D55, $T1%TFETE |workers, loading/unloading, quality laboratory workers and
EN0.1 ppmEEE-ITBRHE T ARE. 25%H%0.1 ppmi#B~1.0 ppm. |supervisory/professional workers. Of these data, approximately
4%H%1.0 ppmiB~5 ppmEKii. 0.4%H5 ppmiB (6> 7 JLH4H [71% of the exposures were either non—detectable or less than
VT ILTY ppmKi. 25V T ILDIEIEFREEFE) THo1=. LLE [0.1ppm, 25% were greater than 0.1 ppm to 1.0 ppm, 4% were
DEBY, TFIIAVEURERDFBHERZEFTHTHNT |greater than 1.0 ppm and less than 5 ppm, and 0.4% were
55, greater than 5 ppm (4 of 6 samples were less than 9 ppm, 2

samples unspecified). Thus, worker exposure during production
of ethylbenzene is very low.
[
AR

EEERIT




BB AR AL

Hig
HEESS

ACC Ethylbenzene Panel. Worker exposures in U.S.
ethylbenzene production (2000)

ACC Ethylbenzene Panel. Worker exposures in U.S.
ethylbenzene production (2000)

£ (GRE T BERBICET 5T —2H. RAIZHLIT Monitoring
Data] EL TEREHSNTWS=0. RIEHICA DT D)
HEMEL
CASES
HEE
AR
5k GLP: L\ GLP: NO
BIESAT (=)
[EZS A5 BERS air : Occupational Exposure
LS AFLUIFIARVEUMITERTDIFILRUE U DIEHE | Typical workplace exposure levels of ethylbenzene in styrene

IS REL AL, sEFRRFRF E F9ET0.1~1 ppmT
BHotzo L—FUAEERDRBLANILIET ppm&EUDEYIEL,
0.01~0.5 ppm&dRESh TNV,

and ethylbenzene processing plants ranged from 0.1 to 1 ppm
for an 8 hour time—weighted average. Exposure levels during
routine operations were reported to be well below 1 ppm,
ranging from 0.01 to 0.5 ppm.

i

ETN

EEMERTT

EFEME D I HTAR R

HiEE

51 A #k Helmes, CT. Data Submission to the Agency for Toxic Helmes, CT. Data Submission to the Agency for Toxic
Substances and Disease Registry Regarding Workplace Substances and Disease Registry Regarding Workplace
Exposure Levels of Ethylbenzene. Synthetic Organic Chemical [Exposure Levels of Ethylbenzene. Synthetic Organic Chemical
Manufacturers Association, Washington, DC (1990). Manufacturers Association, Washington, DC (1990).

£ (GRE T BERBICET 5T 2D RAIZHLIT Monitoring
Data] EL TEREHSNTWST=0. RIEHICA DT )

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIESAT (=)

[EZS A5 BERS air : Occupational Exposure

[ RUXRTL—T—ADEEE: Workers in paint spray booths: TWA ethylbenzene conc. 1.2

TWALF LA EUEE 1.2 ppm (5.3 mg/m°) ppm (5.3 mg/m®) Highest TWA exposure was 4.4 ppm (19
BAREETWA 4.4 ppm (19 mg/m°) mg/m°)

kil

AR

EFEMRIT

(ERETE D I BRI

Higt

5| R 3CHR Whitehead, LW, Ball, GL, Fine, LJ, Langolf, GD, Solvent vapor |Whitehead, LW, Ball, GL, Fine, LJ, Langolf, GD, Solvent vapor
exposures in booth spray painting and spray glueing, and exposures in booth spray painting and spray glueing, and
associated operations. Am. Ind. Hyg. Assoc. J. 45: 767-772 associated operations. Am. Ind. Hyg. Assoc. J. 45: 767-772
(1984) (1984)

wE GR&E T BERBICET 5T —2EH. RAIZH LTI Monitoring
Data] EL TERESN TWEI-. RIEEBHICA LT )

HERYMER

CASES

HEE

R

ik GLP: T—A%L GLP: NO DATA

HERAT ()

[EZS A& BERE air : Occupational Exposure

R TLREEZERUVTL—FELEEEB DRFETWAILX 0~36 TWA exposures for pressroom and plate maker workers ranged
mg/m° (8.4 ppm) THo1=, from 0 to 36 mg/m° (8.4 ppm)

kil

AR

EFEMRIT

(ERETE D I BRI

Hig

5| B 3CRR Ahrenholz, SH, Health Hazard Evaluation Determination Report |Ahrenholz, SH, Health Hazard Evaluation Determination Report
No. HHE-80-18-691, Looart Press Incorporated, Colorado No. HHE-80-18-691, Looart Press Incorporated, Colorado
Springs, Colorado. Hazard Evaluation and Technical Assistance Springs, Colorado. Hazard Evaluation and Technical Assistance
Branch, NIOSH, Cincinnati, Ohio (1980) Branch, NIOSH, Cincinnati, Ohio (1980)

wE GR&E T BERBICET 5T —2EH. RAIZH LTI Monitoring
Data] EL TER#ESN TWSI=. RIEEHICA LT S)

HBRYMER

CASES

HEE

AR

Bk

GLP: T—H%L

GLP: NO DATA




AEZAT (B e)

[EZES A5 BERSE air : Occupational Exposure

R BIEBATAERDOIFILRVEVIZEZEINTHY . FFEIE |Roofers exposed to ethylbenzene in solvents; exposure ranged
EIXRERRERE~1.3 mg/m’ (0.3 ppm) THo1=o from undetectable to 1.3 mg/m® (0.3 ppm)

FEER

ETN

ERERIT

EFEME D I HTAR L

HiEE

5| Rk Reed, L, Health Hazard Evaluation Determination Report No. Reed, L, Health Hazard Evaluation Determination Report No.
HETA-83-380-1671, Roofing sites, Dayton, Ohio. Hazard HETA-83-380-1671, Roofing sites, Dayton, Ohio. Hazard
Evaluation and Technical Assistance Branch, NIOSH, Evaluation and Technical Assistance Branch, NIOSH,
Cincinnati, Ohio (1986) Cincinnati, Ohio (1986)

£ (GRE T ERBICET 5T —2H. RAIZHLIT Monitoring
Data] EL TEREMSNTWS=0. RKIEEHICA DT D)

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIERAT (HhR)

[EZS A5 BERS air : Occupational Exposure

LS ARAVDRUFENEHTDIFILR B EE(X0.5~ 125 |Ethylbenzene conc. in 11 paint shops in Spain ranged from 0.5
mg/m® (0.1~29 ppm). BhS{E(Z 21.8 mg/m® (4.9 ppm) TH > |to 125 mg/m® (0.1 - 29 ppm). The median was 21.8 mg/m* (4.9
=9 ppm)

FEER

AR

ERERIT

EFEME D I HTAR L

HiEE

5| Rk Medinilla, J de, Espigares, M, Contamination by organic Medinilla, J de, Espigares, M, Contamination by organic
solvents in auto paint shops. Ann. Occup. Hyg. 32: 509-513 solvents in auto paint shops. Ann. Occup. Hyg. 32: 509-513
(1988) (1988)

BE GR&E T BERBICET 5T —2EH. RAIZH LTI Monitoring
Data] EL TERHESN TWSI-0. RIEEBHICA LT )

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BIERAT ()

[EES A5 BERE air : Occupational Exposure

fER FIUBDRUVFENEHTOIFILREUDRKTWARE  |The maximum TWA conc. of ethylbenzene in 11 paint shops in
EE(£0.11~3.21 mg/m® (0.03~0.75 ppm) T#H>1=, the Netherlands ranged from 0.11 to 3.21 mg/m® (0.03 - 0.75

ppm)

Fetl

AR

ERERIT

EFEME D I HTAR R

HiEE

5| FA3CRR Verhoeff, AP, Suk, J, van Wijnen, JH, Residential indoor air Verhoeff, AP, Suk, J, van Wijnen, JH, Residential indoor air
contamination by screen printing plants. Int. Arch. Occup. contamination by screen printing plants. Int. Arch. Occup.
Environ. Health 60: 201-209 (1988) Environ. Health 60: 201-209 (1988)

wE GR&E T BERBICET 5T —2EH. RAIZH LTI Monitoring
Data | L CEREISN TS RIBHICAHNT D)

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIESAT (=)

[EZS A5 BERS air : Occupational Exposure

[ KEHIFIAERE (1g/m®) Ea 5] #E ethylbenzene concentration (4t g/m®) mean range
EFR (2T .33/) 21 2-40 indoor air in Milan, Italy: 21 2-40
B REBEERE)A2UT.35/) 37 11-87 outdoor air (traffic wardens) in Milan, Italy: 37 11-87

(ng/1) REHT XE® (ng/) before shift after shift

EREEEOMR (F1Y) 140 162 blood of indoor workers (means): 140 162
FTEEREOMK (F1) 158 184 blood of traffic wardens (means): 158 184

2
E2d




EZN

EBEMERTT

EFEME D I HTAR R

HiEE

5| Rk Fustinoni, S, Buratti, M, Giampiccolo, R and Colombi, A, Fustinoni, S, Buratti, M, Giampiccolo, R and Colombi, A,
Biological and environmental monitoring of exposure to airborne|Biological and environmental monitoring of exposure to airborne
benzene and other aromatic hydrocarbons in Milan traffic benzene and other aromatic hydrocarbons in Milan traffic
wardens. Toxicol. Lett. 77: 387-392 (1995) wardens. Toxicol. Lett. 77: 387-392 (1995)

£ (GREE B EREICEAT 2T —421=5% BAIZHLT Monitoring
Data &L TERHEN TSI KIBHICAHNT D)

HBRYEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BERAT ()

[ETES A5 BERE air : Occupational Exposure

WwmR ER16HhFFDAVIVRAVEDZRE B LU EFE LT, TFIL|Long-term exposure to ethylbenzene (8 hr TWA) ranged from <
VEVDRBMEBEL AL (BEREITWA) (X, 0.01 ppmKiEA D1 [0.01 ppm to <1 ppm for service station attendants and
ppmEK G TIH 1= FTH (159 ) REL ANJLIF0.07 ppmKiiH |mechanics in 16 service stations nationwide. Short—term
58.7 ppmTH 1=, exposures (15 minutes) ranged from <0.07 ppm to 8.7 ppm

ftiil

ER

EEMRIT

(ERETE D I BT ARHL

Hig

5| Xk API, Service Station Exposures to Oxygenated Fuel API, Service Station Exposures to Oxygenated Fuel
Components — 1994, API Publication 4625 (August 1995) Components — 1994, API Publication 4625 (August 1995)

BE GREZ - BERBEICEET 5T —21=H, BAIZHLT Monitoring
Data | &L CEREISN TS KIBHICAHNT D)

HBRYEL

CASEE

HEE

R

Bk GLP: T—37%L GLP: NO DATA

BIERAT ()

[E4ES AR air

faR ; - :

LR HIABURDBEITRKBERDIFILAUEIZ 0.001  |Consumers at gasoline service stations may be exposed to
ppm FRERBSNTVDAEEENH D, ethylbenzene levels of 0.01 ppm in ambient air.

ETN

EBEMERTIT

EFEME D I HTAR L

HiEE

5| FA3CRR American Petroleum Institute, Gasoline vapor assessment at American Petroleum Institute, Gasoline vapor assessment at
service stations. API Publication 4553, Washington, DC (1991). |service stations. API Publication 4553, Washington, DC (1991).

EE

HBRYMES

CASES

HEE

R

ik GLP: T—A%L GLP: NO DATA

BIERAT ()

[EAES N air

fEim KRETOREPIFILRUEYEEDDRIEIL., E=@HthiE67 [Median air concentrations of ethylbenzene in the US have been
A C0.156 ppb. B #THhig 122077 T0.013 ppb., B4} 111588670 |measured to be 0.156 ppb for 6 remote locations, 0.013 ppb for
P C0.62 ppb. #mHER1532HF7 T0.62 ppbSAIESNTLND, 122 rural locations, 0.62 ppb for 886 suburban locations, and

0.62 ppb for 1532 urban locations.

R

EFEMRIT

(SR D I HTAR L

Hig

5| BTk Shah, JJ and Heyerdahl, EK, National ambient volatile organic [Shah, JJ and Heyerdahl, EK, National ambient volatile organic
compounds (VOCs) data base update. Report by Nero and compounds (VOCs) data base update. Report by Nero and
Associates, Inc. Portland, OR to Environmental Protection Associates, Inc. Portland, OR to Environmental Protection
Agency, Atmospheric Sciences Research Laboratory, Research |Agency, Atmospheric Sciences Research Laboratory, Research
Triangle Park, NC. EPA 600/3-88/010(A) (1988), as cited in Triangle Park, NC. EPA 600/3-88/010(A) (1988), as cited in
ATSDR (1997). Draft Toxicological Profile for Ethylbenzene. ATSDR (1997). Draft Toxicological Profile for Ethylbenzene.
Agency for Toxic Substances and Disease Registry. US Agency for Toxic Substances and Disease Registry. US
Department of Health and Human Services. Department of Health and Human Services.

EE

HBRYMEL

CASES

MES




ER

Bk GLP: T—37%L GLP: NO DATA
BIESAT (=)
[E4ES AR air
fEm SANDESFDIFILAEY: Ethylbenzene in expired air from 54 humans: 16.5% positive for
165%TIFILA L URE . F14 1.8 mg/m’ (0.4 ppm) ethylbenzene; mean 1.8 mg/m® (0.4 ppm)
AR
EFEMRIT
(ERETE D I BT ARHL
Hig
5| Xk Krotoszynski, BK, Bruneau, GM, O'Neill, HJ, Measurement of  |Krotoszynski, BK, Bruneau, GM, O'Neill, HJ, Measurement of
chemical inhalation exposure in an urban population in the chemical inhalation exposure in an urban population in the
presence of endogenous effluents. J. Anal. Toxicol. 3: 225— 234 |presence of endogenous effluents. J. Anal. Toxicol. 3: 225— 234
(1979) (1979)
EZ
HBRYMER
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
BERAT ()
[ETEY N air
fEim EH)EEX0.33, 0.26. 0.17 ppb T o71= (38443844, 37445 |Mean concentrations were 0.33, 0.26 and 0.17 ppb (n=38 of 38,
364, 3543344, SBITE2485R) . —2—TF—%. TUHF AR, #|36 of 37 and 33 of 35, 24-h-measurements). Newark, Elizabeth,
LTV (RE=21—Sv——):19815F7~8H Camden (NJ, USA): July/August 1981
AR
EBEMERTIT
EFEME D I HTAR L
HiEE
5| FA3CRR Reference: Harkov, R, Kebbekus, B, Bozzelli, JW, Lioy, PJ, Reference: Harkov, R, Kebbekus, B, Bozzelli, JW, Lioy, PJ,
Measurement of selected volatile organic compounds at 3 Measurement of selected volatile organic compounds at 3
locations in New Jersey (USA) during the summer season. J. locations in New Jersey (USA) during the summer season. J.
Air Pollut. Control Assoc. 33 (12), 1177-1183 (1983) Air Pollut. Control Assoc. 33 (12), 1177-1183 (1983)
EE
HBRYEL
CASES
HEE
AR
Bk GLP: T—37%L GLP: NO DATA
BIER2AT (HhR)
[E4ES AR air
fem KEALTUMAE—RTUR, 19844 : 0.78~2.8 1 g/m° (0.18 |Portland, OR, USA, 1984: 0.78-2.8 1 g/m° (0.18-0.65 ppb),
~0.65 ppb). FHIE 1.3 1 g/m® (T4 mean value 1.3 1 g/m® (n=7)
AR
EEMRIT
(ERETE D I BRI
Hig
5| BTk Ligocki, MP, Leuenberger, C, Pankow, JF, Trace organic Ligocki, MP, Leuenberger, C, Pankow, JF, Trace organic
compounds in rain Il. Gas scavenging of neutral organic compounds in rain II. Gas scavenging of neutral organic
compounds. Atmos. Environ. 19, 1609-1617 (1985) compounds. Atmos. Environ. 19, 1609-1617 (1985)
EZ
HBRYMER
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
BIERAT ()
[EAES N air
i KIEFAL#BRN42° ~ F#EF930° . 19834F) : Pacific Ocean (ca. 42 Grad N- 30 Grad S, 1983): northern
Jb5k: T =7.6 = 3.7 ppt (3544) hemisphere: mean = 7.6 +/— 3.7 ppt (n=35), southern
B¥Bk: F15 =37 £ 1.6 ppt 2144) hemisphere: mean = 3.7 +/- 1.6 ppt (n=21)
ETN
EEHERIT

(SR D I MR BL




LRSS

Nutmagul, W, Cronn, D.R., Determination of selected
atmospheric aromatic hydrocarbons at remote continental and
oceanic locations using photionization/flameionization
detection. J. of Atmos. Chem. 2, 415-433 (1985)

Nutmagul, W, Cronn, D.R., Determination of selected
atmospheric aromatic hydrocarbons at remote continental and
oceanic locations using photionization/flameionization
detection. J. of Atmos. Chem. 2, 415-433 (1985)

EE

HBRYEL

CASEE

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIERAT (HhR)

[E4ES AR air

15w KRERNDEIESEHLVIEREEDEERTFTDIFILALE |Ethylbenzene concentration in the air of flats of smokers and
VR (FHIE) : 35~8.3 ug/m’ (BMEZ) . 35~5.1 ug/m’ (JE [non-smokers in the USA (mean values): 3.5-8.3 ug/ m®
BLEE) ; 5.2 ug/m’ (BEE) . 4.6 ug/m’ (FEBREE) (M.  |(smokers) resp. 3.5-5.1 ug/m® (non-smokers); 5.2 (smokers)
Za—S%—o—MOY VLR TUTAHET) resp. 4.6 ug/m® (non-smokers) (in the night; New Jersey, Los

Angeles, Antioch)
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5| Rk Wallace, L, Pellizzari, E, Hartwell, TD, Perritt, R, Ziegenfus, R, Wallace, L, Pellizzari, E, Hartwell, TD, Perritt, R, Ziegenfus, R,
Exposures to benzene and other volatile compounds from Exposures to benzene and other volatile compounds from
active and passive smoking. Arch. Environ. Health 42: 272-279 |active and passive smoking. Arch. Environ. Health 42: 272-279
(1987) (1987)
Wallace, LA, Pellizzari, ED, Personal air exposures and breath |Wallace, LA, Pellizzari, ED, Personal air exposures and breath
concentrations of benzene and other volatile hydrocarbons for [concentrations of benzene and other volatile hydrocarbons for
smokers and nonsmokers. Toxicol. Lett., 35, 113-116 (1986) smokers and nonsmokers. Toxicol. Lett., 35, 113-116 (1986)

EZ

HBRYEL

CASES

HEE

R

Bk

BIESAT (=)

[E4ES AR air

R TROFELHE (FAY. 22 d7 LY T7ILE(“BLF")) |Mean ethylbenzene concentration in clean air areas (Black
DEHTFILALEUEE: 0.4 ug/m® (0.1ppb); S¥MIZFEA |Forest, FRG): 0.4 ug/m° (0.1ppb): no more details.

R

EFEMRIT

(ERETE D I BT ARHL

Hig

5| Xk Juettner, F, Analysis of organic compounds (VOC) in the forest |Juettner, F, Analysis of organic compounds (VOC) in the forest
air of the Southern Black Forest. Chemosphere 15: 985-992 air of the Southern Black Forest. Chemosphere 15: 985-992
(1986) (1986)
Reference: Juettner, F, Motorboat—derived volatile organic Reference: Juettner, F, Motorboat—derived volatile organic
compounds (VOC) in lakewater. Z. Wasser Abwasser Forsch., [compounds (VOC) in lakewater. Z. Wasser Abwasser Forsch.,
21: 36-39 (1988) 21: 36-39 (1988)

EZ

HBRYEL

CASES

HEE

ETN

Bk GLP: T—37%L GLP: NO DATA

BIER2AT (HhR)

[E4ES AR air

LR KE (KEER) TlE0.5~2.2 ppb TH2T=0 Areas in the continental United States ranged between 0.5 to

2.2 ppb.

R

EFEMRIT

(SR D I HT AR L

Hig

5| FACHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
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CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

AR AT O




AR

air

AEH (A5 S52F) - F15 0.011 ppb

i Air in England — 0.011 ppb average
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51 A #k Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIERAT ()

[E4ES AR air

LR F524% - 14 0.8 ppb The Netherlands — 0.8 ppb average; and Belgium 0.01 to 15
AN JLF—-0.01~15 ppb ppb.
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Hig

5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
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HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIESAT (=)

[E4ES AR air

LR HEDQRERMICEIT5EE Concentration at rural site in UK, May-Aug 1983, 204 samples,

19834E5~8H . 20447 )L - K& H ~0.7 ppb. F10.14 not detected — 0.7 ppb, 0.14 average; July 1982, 175 samples,
1982478 . 1754927 )L - KR H ~0.6, F10.12 not detected — 0.6, 0.12 average.
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EFEMRIT

(SR8 D I BT ARHL

Hig

5| B SCRR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIER2AT (HhR)

[E4ES AR air

R KEFREOEEHHIZHITEEEIX0.1~27.7 ppbTHY. F |Values for major western U.S. cities ranged from 0.1 to 27.7
191%2.68 ppbTH B, ppb, average 2.68 ppb.
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EFEMRIT
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Hig

5| R 3CHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
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HBRYMEL

CASES

HEE

R

ik GLP: T—A%L GLP: NO DATA

HERAT ()

[ETES N air




AR

EERO SR T3t R - F15 0.0161~0.0188 ppb
ZEEND S 240 5 - T 0.0287~0.0339 ppb

fEim Za—Sy—S—rhibERTIE, 107~ 110D H T IL T . [Representative centers in New Jersey had a range of 0.17 to
SE#H%0.17~0.33 ppb TH 210 0.33 ppb average, 107 to 110 sample pos.
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51 Ak Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

R

Bk GLP: T—37%L GLP: NO DATA

BIESAT (=)

[E4ES AR air

fER

fEi A52% . 1\—% -5 ppb The Hague, Netherlands — 5 ppb
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5| A #k Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume 1. Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIESAT (=)

[EAES AR air

fER

(e IS529TILh/IA2 ~ 1 ppb Frankfurt/Main — 1 ppb
B (#mh/RBs+) - 0.2 ppb Japan (urban/suburban) — 0.2 ppb
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(SR D I HT AR L

Hig

5| FA3CHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BERAT ()

[EAES N air

fER

Frt) AALAR, Fa—)vE - 8.7 ppb Zurich, Switzerland — 8.7 ppb
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EFEMRIT

(ERETE D I BT ARHL

Hig

5| R SCHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
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HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HERAT ()

[EAES N air

fER

fEim FPZEP 3 sites in England away from traffic — 0.0161 to 0.0188 ppb

average;
2 sites with heavy traffic 0.0287 to 0.0339 ppb average.
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51 A #k Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

R

Bk GLP: T—A7%L GLP: NO DATA

BIERAT ()

[E4ES AR air

fER

LR KETIREL=669Y T ILDEEDHRIEX1.2 ppb THo1= 669 samples from the United States had a median

concentration of 1.2 ppb

AR

EFEMRIT

(SR D I BT ARHL

Hig

5| R 3Tk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYMER

CASHES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BERAT ()

[ETEY N air

fEam TEOBRROMOSAETEE (he/m®) Gas-phase concentration (ng/m®) during 7 rain events,
FLIUMR—FSUR, 19845F2~48 , €5 F )L TR -  [Portland, OR, Feb—Apr 1984, 100% pos., 780-2800, 1300 avg.
780~2800. 14 1300
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51 Ak Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIERAT ()

[E4ES AR air

fER

[=E AvRYy, T¥TES3va—F Exhibition Road, London,
19834E5~8H ., 2679 FIL, &L TILTIRH - 0.05~2.17 [May-Aug 1983, 267 samples, 100% pos., 0.05-2.17 ppb, 0.78
ppb. F1J0.78 ppb ppb average
19824E6~78 . 256> )L — Ki&H ~3.3 ppb, F140.88 ppb |June—-July 1982, 256 samples, not detected — 3.3 ppb, 0.88 ppb

average

AR

EFEMRIT

(ERETE D I BT ARHL

Hig

5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYMES

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HERAT ()

[EAEY N air

&R




o KED 1588 1979~ 19844 1# R & =Y DH > T2 1~2]United States 1979-1984, 15 cities, 1-2 weeks of

SEfE sampling/site, overall range not detected — 31.5 ppb; range of
2RO - R&EH ~31.5 ppb average 0.6-4.6 ppb, average of average 1.9 ppb
FHDFE - 0.6~4.6 ppb, FHID T - 1.9 ppb
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EFEMRIT

(ERETE D I BT ARHL

Hig

5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
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HBRYMER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BERAT ()

[EAES N air

fEim IBRRHDIFIRVEVEE,; [IETUTIL: ATqHIL Ethylbenzene concentration in industrial air; air sample: medical
Ya—a (EHIE): 94 pe/m* (T4050K) 2 pg/md solutions (mean values): 94 (Finland) resp. 2 1 g/m® (Chicago,
CKRE. >hT); #HEERIE/SNATLEL, USA); no further information.
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5| FA3CRR Kroneld, R, Volatile pollutants in suburban and industrial air. Kroneld, R, Volatile pollutants in suburban and industrial air.
Bull. Environ. Contam. Toxicol. 42: 868-872 (1989) Bull. Environ. Contam. Toxicol. 42: 868-872 (1989)

EE

HBRYMER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BERAT ()

[EAES N air

fEm F’f“J@j(ﬁqJIT)L’QDﬁDfEE@EFEﬁEFiﬂ (1989) : Annual means (1989) of ethylbenzene concentration in the air
NUTIVG JBeY . BB of the FRG: Hamburg: suburb, periphery; municipal residential
HHEDEEM: $96~7 peg/m’; area: ca. 6-7 [ g/m>: municipal traffic resp. industrial area: ca.
BHEBOZBEDH DM, T £ 10~22 yg/m®; [10-22 4 g/m> inner rooms, municipal area: 0 ¢ g/m® probably
. EN: 0 pg/m’; Deuselbach: rural area: ca. 1 1t g/m®
RAE LAy (ERE) . AEHE: #91 yeg/m’
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5| FA3CRR UBA, Daten zur Umwelt 1990/91. Umweltbundesamt, Erich UBA, Daten zur Umwelt 1990/91. Umweltbundesamt, Erich
Schmidt, Berlin (1992) Schmidt, Berlin (1992)

EE

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BIERAT ()

[EAEY N air

fEim TFHRINKAREREELEZES (TNRCC) [ZK-THESN  |Ethylbenzene concentration overall mean reported by Texas
Tz BRAIEH R DFHIFILALEURE (1992~ 19974F) Natural Resource Conservation Commission (TNRCC) for 1992
[&. 0.33 ppbTH2T=, to 1997 was 0.33 ppb from 43 monitoring Sites.
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Hig

5| B 3CHR TNRCC, Air Quality Assessment Program: Community Air TNRCC, Air Quality Assessment Program: Community Air
Toxics Monitoring Program Report 1992 — 1997, Texas Natural |Toxics Monitoring Program Report 1992 — 1997, Texas Natural
Resource Conservation Commission, Austin, Texas (1998) Resource Conservation Commission, Austin, Texas (1998)

EE

HBRYMEL

CASES

HEE

FER




ik GLP: T—A%L GLP: NO DATA
BERAT ()
[EAES N air
fER
fEim FTEHRMNTFFHRAITAEEIVSTILID, 3DDFEMFATH L |Extensive monitoring during 1999 and 2000 in Texas City and
Y3DDILFETSUEHT 2 TEMthDE T T1999~20004 |LaMarque, Texas down wind of an industrial complex with three
[T = KBELBE=ZS) T 2KY . KA THOIFILAL 1 [refineries and three chemical plants found ambient
L DIRBEREREL0.34 ppb LA T THoT=. EHEA D 19995 D  |concentrations of 0.34 ppb or less at each monitoring site. The
SEHEEE0.16 ppmTH21=, mean concentration at all sites in 1999 was 0.16 ppm.
AR
EFEMRIT
(SR D I BT ARHL
Hig
5| Ak Texas City/La Marque Community Air Monitoring Network Texas City/La Marque Community Air Monitoring Network
(2000) (2000)
EZ
HBRYEL
CASES
HEE
AR
Bk GLP: T—37%L GLP: NO DATA
BIERAT ()
[E4ES AR air
fEm IFIRVEUDERFAK ¥ T—F) oD% FE., REA [Modeled air concentrations in homes based on ethylbenzene
. BEEIETEETS)ASDEBRICEIE, RETHOKRK S |volatilization from drinking water (showers, etc.), volatilization
REEFETIVELz REERNMSDEMD L. REFM - |from household products, and from environmental tobacco
79 u g/ms~ JKFIFE - 02 u g/m3~ ETS - 0.6 g/mst?ﬁié smoke. Estimated increments from each source was Household
= products — 7.9 u g/ma, water use — 0.2 y g/ma, ETS-06 u«
g/m’.
ETN
EBEMERIT
EFEME D I HTAR R
HiEE
5| Rk Ligocki, MP, Stiefer, PS, Rosenbaum, AS, Atkinson, RD and Ligocki, MP, Stiefer, PS, Rosenbaum, AS, Atkinson, RD and
Axelrad, D, Cumulative exposures to air toxics: Indoor sources. |Axelrad, D, Cumulative exposures to air toxics: Indoor sources.
Air & Waste Management Association Meeting, 88: paper 95— |Air & Waste Management Association Meeting, 88: paper 95—
TP33B.03, 1-16 (1995) TP33B.03, 1-16 (1995)
EE
HBRYMEL
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
BERAT ()
[EAEY N air
fER
fEim 2EXRKRDESYMEEDT—2EUTIZRT (VOC (BH A [Presents a national air toxics inventory based on 1990 data
HEEY BEOAEYHEE. BLUTRIEZILEMEHE |using VOC-derived toxic emissions and TRI data; poor
HEBHR) ZAWL1990FENDT—2I2E D 22D ERHRIERIT  |agreement between two sources. For ethylbenzene, estimated
DESHIFTZLLY)  TFILAVEUOHEHEE (> /H) & |emissions in tons/day are:
UTDESYTHS.
area sources — 69,
HEH R - 69 nonroad mobile — 99,
BER LIS TOHE - 99 on-road mobile — 203,
B ETOHIE - 203 manufacturing — 15,
#E - 15 other point sources — 11;
ZOfDBELTE - 11 total — 395 tons/day
&5t -395 +>/B
AR
EFEMRIT
(ERETE D I BRI
Hig
5| FA3CHR Ligocki, MP, Stiefer, PS, Rosenbaum, AS, Atkinson, RD and Ligocki, MP, Stiefer, PS, Rosenbaum, AS, Atkinson, RD and
Axelrad, D, Cumulative exposures to air toxics: Indoor sources. |Axelrad, D, Cumulative exposures to air toxics: Indoor sources.
Air & Waste Management Association Meeting, 88: paper 95— |Air & Waste Management Association Meeting, 88: paper 95—
TP33B.03, 1-16 (1995) TP33B.03, 1-16 (1995)
EE
HBRYEL
CASES
HEE
AR
ik GLP: [&0Y GLP: YES
BERAT ()
[EES K& : MEZTOHER air: Laboratory experiment




AR

fEim FEim., k. FREERICBITAAVIVEK PRI FILARUE |Ethylbenzene concentration in gasoline vapors during refinery,
VEBEMNTHEEIN TS, IR EIX0.1%REMN50.4%E#R 4 |transportation and fueling operations reviewed: values reported
Shi-, RIAPTIE, SEICEYSBEINT-FTHHTIL  [<0.1 % to 0.4 % of total vapor detected. In liquid light
FTIE1.5%, BHINYRRAR—ZETIX0.1%EE SN . 5 UM [catalytically cracked naphtha sample 1.5%, in static headspace
®3B1EREEEFERBRBOWRAF Y /A—TIEERHEE [0.1%; not detected in inhalation chamber during 13 week
hiEhofz, subchronic study in rats.
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Dalbey, WE, Feuston, MH, Yang, JJ, Kommineni, CV and Roy,
TA, Light catalytically cracked naphtha: subchronic toxicity of
vapors in rats and mice and developmental toxicity screen in
rats. J. Toxicol. Environ. Health 47: 77-91 (1996)

Dalbey, WE, Feuston, MH, Yang, JJ, Kommineni, CV and Roy,
TA, Light catalytically cracked naphtha: subchronic toxicity of
vapors in rats and mice and developmental toxicity screen in
rats. J. Toxicol. Environ. Health 47: 77-91 (1996)
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HBRYEL

CASES

HEE

AR

Bk GLP: T—37%L GLP: NO DATA

BIERAT ()

[EAES T soil

fER

LR FAI7ZINEEI YR D TIEFDIF IR EVEE |76 mg ethylbenzene/kg in the soil of a former asphalt
I$ 76 mg /kg FSF . T—IzH8—) production unit (Deventer, Netherlands)
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RS S Van der Hoek, JP, Urlings, LGCM, Grobben, CM, Biological Van der Hoek, JP, Urlings, LGCM, Grobben, CM, Biological
Removal of Polycyclic Aromatic Hydrocarbons, Benzene, Removal of Polycyclic Aromatic Hydrocarbons, Benzene,
Toluene, Ethylbenzene, Xylene and Phenolic Compounds from |Toluene, Ethylbenzene, Xylene and Phenolic Compounds from
Heavily Contaminated Ground Water and Soil. Environ. Technol. [Heavily Contaminated Ground Water and Soil. Environ. Technol.
Lett. 10: 185-194 (1989) Lett. 10: 185-194 (1989)

EE

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BIERAT ()

R EE sediment

fER

fEm 350 R (ZD5H11%THRH) T, HR{E 5.0 ppm (32/2EE) [USEPA STORET database, 350 data points, 11% pos., 5.0 ppm
(USEPA STORET T—4~—X) median, dry wt.
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51 AX#R Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HERAT ()

[ERE BRE K drinking water

fER

i Bk CKE): <05~1.1 ug/l, FR{E 0.74~0.95 ug/I (9454 |Drinking water (USA): <0.5-1.1 ug/I, Median 0.74-0.95 ug/I (n=6
H64) of 945)
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5| FA3CER Westrick, JJ, Westrick JJ; Mello, JW, Thomas, RF, The Westrick, JJ, Westrick JJ; Mello, JW, Thomas, RF, The
groundwater supply survey. Journal American Water Works A. |groundwater supply survey. Journal American Water Works A.
76(5), 52-59 (1984) 76(5), 52-59 (1984)
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HBRYEL

CASES

HE%E




EE

Bk GLP: T—37%L GLP: NO DATA
BIESAT (=)
L3S ARk drinking water
fER
= RAWIBDEREKE L VEREIK (hF45 . 19814 25): < 1~7 |Untreated drinking water and drinking water (Canada, ca.1981):
ug/| <1-7 ug/I
AR
EFEMRIT
(ERETE D I BRI
Hig
5| Ak ECETOC, Joint Assessment of Commodity Chemicals, No.7, ECETOC, Joint Assessment of Commodity Chemicals, No.7,
p.8, ISSN 0773-6339-7 (1986) p.8, ISSN 0773-6339-7 (1986)
EZ
HBRYEL
CASES
HEE
AR
Bk GLP: T—37%L GLP: NO DATA
BIER2AT (HhR)
L3S ARk drinking water
fER
(e NERBKEAEDEK K S5 . SAII. 19825 25):  |Drinking water from riverbank filtrate (Rhein, NL, ca.1982): 30
30 ppb ppb
AR
EFEMRIT
(ERETE D I BT ARHL
Hig
5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ., Inc., Michigan (1989) Priority Pollutants, Lewis Publ., Inc., Michigan (1989)
EE
HBRYMEL
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
HIESAT (Hh )
[ERE BRAL K drinking water
#ER
(e RFK CREA) /MM, ShT 19775 3): 4 ppb Drinking water (Chicago, IL, USA, ca.1977): 4 ppb
BREK CREILASTH M, =a—A+—1> X 19764 LABN):  |Drinking water (New Orleans, LA, USA, prior to 1976): 1.6-2.3
1.6~2.3 ppb (314) ppb (n=3)
#FKEBSRDERFK CRE. 19824F): <0.5~1.1 ppb Drinking water from ground water (USA, 1982): <0.5-1.1 ppb
(BHBREBZ-HUTILD) hR{E 0.8 ppb (46644-H134) |Median (of samples over the detection limit) 0.8 ppb (n=3 of
466)
ETN
EBEMERTIT
EFEME DI HTAR L
HiEE
BIAX#R Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
EZ
HBRYEL
CASES
HEE
AR
Bk GLP: T—37%L GLP: NO DATA
BIERAT ()
[E4ES K water
fER
LR Kawamurad & UKaplan (19834 ) [C& N[, BH U EILADA |Kawamura and Kaplan (1983) found 9 ng/I (ppt) of
IKEDIFILARUEURELI ng/l(ppt) TdHhoT= BRM £ R4 |ethylbenzene in the rain water of LosAngeles. The Commission
Z 8% (CEC, 1976%) DL TIE, TFILAUEUREIXIFE |of the European Communities (CEC-1976) reported
AEDIZET ug/I(ppb) R TH o= ZhIE, hFTHF DIKALIE (ethylbenzene levels which in most cases were less than 1 ug/I
MEE% (30FEE%) # MR ELI=FYRIADAETERERESIN TS  |(ppb). This was also true in a more recent study of 30
Y, IFIIRVEUDEWRE (R ug/IRF . WIBFEHEFIK [Canadian water—treatment facilities where the average level of
FDREEEXT ug/ITHoTzo AFTAEZEDRBKESHTL |ethylbenzene was less than 1 ug/l, with a maximum in treated,
FECAIFILRUEVBEIF0.5~44 ng/ITHDT=. potable water of 7 ug/I. Analysis of surface sea—water in the
Gulf of Mexico showed levels of ethylbenzene from 0.5 to 4.4
ng/|.
T
EBEMERIT

(SR D I MR BL
Higt




5| FX#R

23 ECETOC, Joint Assessment of Commodity Chemicals, No.7, ECETOC, Joint Assessment of Commodity Chemicals, No.7,
p.8, ISSN 0773-6339-7 (1986) p.8, ISSN 0773-6339-7 (1986)

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HIESAT (Hh )

[ERE K running water

fER

f&m S (19864F): BEER <500 ng/I. &R <500 ng/I, dLER 160 |Rhing (1986): South <500 ng/I; Middle <500 ng/I; North 160
ng/| ng/|.
(EREE : TRhing JEDRE (T ILUEE 2 ) IZHS, SAVIIDIEE
Bbhd)

AR

EFEMRIT

(ERETE D I HT AR L

Hig

5| Xk

EE Report on water purity 1986, publisher: Landesamt fuer Wasser |Report on water purity 1986, publisher: Landesamt fuer Wasser
und Abfall [Regional authority for water and refuse] North und Abfall [Regional authority for water and refuse] North
Rhine-Westphalia, Duesseldorf (1987) Rhine-Westphalia, Duesseldorf (1987)

HBRYMER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HIESAT ()

[ERE K running water

&R

FEm T L —]Il (19864E): max. 500 ng/| Emscher (1986): max. 500 ng/|
1)y (19864F): <500 ng/I Lippe (1986): <500 ng/|

ET

EEMERTIT

EFEME D I HTAR R

HiEE

5| FACRR Report on water purity 1986, publisher: Landesamt Fuer Report on water purity 1986, publisher: Landesamt Fuer
Wasser und Abfall [Regional Authority for water and refuse] Wasser und Abfall [Regional Authority for water and refuse]
North Rhine~Westphalia, Duesseldorf (1987) North Rhine—Westphalia, Duesseldorf (1987)

EZ

HBRYEL

CASES

HEE

AR

Bk GLP: T—A7%L GLP: NO DATA

BIER2AT (HhR)

L3S K running water

fEm 5 Z CRETFH RN, 1982~19884F): <4~43 ng/I (5 |[Brazos River (Texas, USA, 1982-1988): <4-43 ng/| (n=4 of 5)
{chadt) At the mouth of the Brazos River (Texas, USA, 1982-1988): <4
ISYRIIAL CRETFH R, 1982~1988%F): <4 ng/l. |and 50 ng/I (n=2 of 5)
50 ng/I (544 Fh24F)

AR

EFEMRIT

(SR8 D I BT ARHL

Hig

5| BTk McDonald TJ; Kennicutt II, MC, Brooks, JM, Volatile organic McDonald TJ; Kennicutt II, MC, Brooks, JM, Volatile organic
compounds at a coastal Gulf of Mexico site. Chemosphere compounds at a coastal Gulf of Mexico site. Chemosphere
17(1), 123-136 (1988) 17(1), 123-136 (1988)

EE

HBRYMEL

CASES

HEE

R

ik GLP: T—A%L GLP: NO DATA

HIESAT (Hh )

[ERE =EK surface water

&R

fEim TA—=NTHR o2 yF—MAhIL/S—bHri) TlE4.0 ppb|Lower Tennessee River near Calvert City, KY reported 4.0 ppb
ERESN TS

AR

EEMRIT

BB D TR AL




H8

5| BTk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HERAT (M)

[ERE =EK surface water

R

frt) B TDRKREREF0.02 ppb North Sea, max. concentration 0.02 ppb

AR

EFEMRIT

(ERETE D I BT ARHL

Hig

5| R SCHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HBRYMER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

HIERAT ()

R S snow

fER

(e RAR T1—_UR)LT . 19854 : 130~2700 ng/I. FH#{E Duebendorf, GH, 1985: 130-2700 ng/I, mean value 1100 ng/!
1100 ng/| (544) (n=5)

ETN

EEMERTIT

EFEME D I HTAR R

HiEE

5| FA3CRR Czuczwa, J, Leuenberger, C, Giger, W, Seasonal changes of Czuczwa, J, Leuenberger, C, Giger, W, Seasonal changes of
organic compounds in rain and snow. Atoms. Environ. 22(5), organic compounds in rain and snow. Atoms. Environ. 22(5),
907-916 (1988) 907-916 (1988)

EZ

HBRYEL

CASES

HEE

R

Bk GLP: T—37%L GLP: NO DATA

BIERAT ()

[E4ES K rainwater

fER

(e KEALTUIN . R—F5 K, 19844 : 6.9~72 ng/I ;5fR. F [Portland, OR, USA, 1984: dissolved 6.9-72 ng/I, mean value 31
#1E 31 ng/I (T44) ng/| (n=7)

AR

EFEMRIT

(ERETE DI BT AR L

Hig

5| B 3CHR Ligocki, MP, Leuenberger, C, Pankow, JF, Trace organic Ligocki, MP, Leuenberger, C, Pankow, JF, Trace organic
compounds in rain Il. Gas scavenging of neutral organic compounds in rain II. Gas scavenging of neutral organic
compounds. Atmos. Environ. 19, 1609-1617 (1985) compounds. Atmos. Environ. 19, 1609-1617 (1985)

EE

HBRYMEL

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

BIERAT ()

[ERE K rainwater

fER

fEm AAR Ta—A~URILT, 19854 : <15~440 ng/I, F{E (B |Duebendorf, CH, 1985: <15-440 ng/|, mean value 280, 35, 15
HAIZ kYY) 280, 35, 15, 61 ng/I (1344) and 61 ng/| depending on time of year (n=13)

ETN

EBEMERIT

EFEME D I HTAR R

HiEE

5| FA3CRR Czuczwa, J, Leuenberger, C, Giger, W, Seasonal changes of Czuczwa, J, Leuenberger, C, Giger, W, Seasonal changes of

organic compounds in rain and snow. Atoms. Environ. 22(5),
907-916 (1988)

organic compounds in rain and snow. Atoms. Environ. 22(5),
907-916 (1988)

EE




HEMER

CASES
HEE
R
ik GLP: T—A%L GLP: NO DATA
BIERAT ()
[ERE K rainwater
&R
fEim FLITUINAR—FSUR (19845 2~48 . £H 7))L TH#H)IZ [Concentration dissolved in rain, Portland, OR, Feb—April 1984,
B3, KPP DRREEIL, 7EDOERT6.9~72 ppt, 14 |7 rain events, 100% pos., 6.9-72 ppt, 34 ppt average.
34 pptTH>71=,
ET
EBEMERIT
EFEME DI HTAR R
HiEE
B AX#R Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
EZ
HBRYEL
CASES
HEE
R
Bk GLP: T—37%L GLP: NO DATA
BIESAT (=)
[E4ES HBK seawater
LR EES=F Gulf of Mexico, unpolluted areas — 0.4 to 5 ppb, an area of
K558 0.4~5 ppb anthropogenic influence ranged from 5 to 15 ppb.
ANABHIFE%Z(T1-5818 5~15 ppb
AR
EFEMRIT
(SR D I BRI
Hig
5| R 3CHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
EE
HBRYMER
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
HIESAT (Hh )
[ERE @K seawater
fER
&5 itis (A5 % . 1980): <5~12 ppt. F{E 4 ppt (10844) North Sea (NL, 1980): <5-20 ppt, mean value 4 ppt (n=108)
AR
EFEMRIT
(ERETE D I BT ARHL
Hig
5| B 3CHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)
EE
HBRYMEL
CASES
HEE
AR
ik GLP: T—A%L GLP: NO DATA
HIESAT ()
[ERE Bk wastewater
fER
$Eim ZREHABBRIZBITARKBPIFILRUEVEE (E4{E) :  |Ethylbenzene concentration in waste waters from various
BB EBALIEK: < 0.1 ug/l (EERTA—T =) outlets (mean values): percolating filter: <0.1 ug/I (Stevenage,
TKBR: 39 ug/l England); sewage sludge: 39 ug/l; percolation filter: 1.4 ug/I;
RERBLIEK: 1.4 ug/l pre—purification: 0.03-11 ug/I (all California, USA); 0.2—
RFIEDBEK: 003~11 ug/l (LLE, KEAHYTAIL=TF%E [8.7/0.02-0.5 ug/| (inlet), <0.01 — 0.18/0.02-0.06 ug/| (outlet)
=) (Orange County, California, USA)
SEAO: 0.2~8.7/0.02~0.5 ug/I
HEKO: <0.01~0.18/0.02~0.06 ug/l (WAL, KEH)T+IL
ZTFMALTER)
ETN

EEHRIT




(SR D I MR BL
Hig

LRSS

COST 64b, Concerted Action. — Analysis of Organic
Micropollutants in Water, 4th ed., Vol. I (1984)

McCarty, PL, Reinhard, M, Trace organics removal by advanced
wastewater treatment. J. Water Pollut. Control Fed. 52: 1907-
1922 (1980)

COST 64b, Concerted Action. — Analysis of Organic
Micropollutants in Water, 4th ed., Vol. I (1984)

McCarty, PL, Reinhard, M, Trace organics removal by advanced
wastewater treatment. J. Water Pollut. Control Fed. 52: 1907-
1922 (1980)

EZ
HBRYEL
CASES
HEE
R
Bk GLP: T—37%L GLP: NO DATA
BT (=)
[E4ES EX7) biota
fER
5w RIEEY DR R GELLICETEIFILALEVRE: Ethylbenzene concentration in different parts of various plants:
EJ. 2L/ BE: 10~100 pg/kg (FAY T YT ILY) Loquat and Curuba fruit: 10-100 4 g/kg (Wuerzburg, FRG)
Centaurea calcitrapa : 3 0.12 @ g/g. 1€ 0.56 pg/g (KEH | Centaurea calcitrapa: leaves 0.12 (1 g/g, flowers 0.56 (g/g
JI4IL=T) (California, USA)
Centaurea solstitialis : 1€ 0.04 (g/g; & 0.05 pg/g KEH | Centaurea solstitialis: flowers 0.04 ( g/g; bud 0.05 (g/g
JIAIL=T) (California, USA)
AR
EFEMRIT
(ERETE D I BT ARHL
Hig
5| 3Tk Binder, RG, Turner, CE, Flath, RA, et al., Volatile components [Binder, RG, Turner, CE, Flath, RA, et al., Volatile components
of purple star thistle. J. Agric. Food Chem., 38, 1053-1055 of purple star thistle. J. Agric. Food Chem., 38, 1053-1055
(1990) (1990)
Binder, RG, Benson, ME, Flath, RA, Volatile components of Binder, RG, Benson, ME, Flath, RA, Volatile components of
Safflower. J. Agric. Food Chem., 38 1245-1248 (1990) Safflower. J. Agric. Food Chem., 38 1245-1248 (1990)
Froehlich, O, Duque, C, Schreier, P, Volatile constituents of Froehlich, O, Duque, C, Schreier, P, Volatile constituents of
curuba passifloramollissima fruit. J. Agric. Food Chem. 37: 421- |curuba passifloramollissima fruit. J. Agric. Food Chem. 37: 421—
425 (1989) 425 (1989)
Froehlich, O, Scheier, P, Volatile constituents of loquat Froehlich, O, Scheier, P, Volatile constituents of loquat
eriobotrya—japonica lindl.fruit. J. Food Sci. 55, 176-180 (1990) |eriobotrya—japonica lindlfruit. J. Food Sci. 55, 176-180 (1990)
EZ
HBRYEL
CASES
HEE
AR
hix GLP: T—A7%L GLP: NO DATA
HIERAT (HhR)
[E4ES B food
fER
fEm BRADIFILAVEVRE: Ethylbenzene concentration in food: pork fat 31.3 1 g/kg
KIES 31.3 yeg/kg CRKEAYIAIL=T) (California, USA); skin of fried chicken 2 u g/kg (Vevy,
ISARFXURE 2 ug/kg (RAR ) Switzerland)
AR
EFEMRIT
(SR8 DI BT AR L
Hig
5| FA3CHR Noleau, I, Toulemonde, B, Volatile components of roasted Noleau, I, Toulemonde, B, Volatile components of roasted
guinea hen. Lebensm.-Wiss. Technol., 21, 195-197 (1988) guinea hen. Lebensm.—Wiss. Technol., 21, 195-197 (1988)
Yasuhara, A, Shibamoto, T, Headspace volatiles from heated Yasuhara, A, Shibamoto, T, Headspace volatiles from heated
pork fat. Food Chem. 37: 13—-20 (1990) pork fat. Food Chem. 37: 13—-20 (1990)
EZ
HBRYEL
CASES
HEE
AR
Bk GLP: T—37%L GLP: NO DATA
BIESAT (=)
[E4ES B food
#ER
fEm BIRSEEMNASERE: ENLIXEEET - 19 11 ppb. 5 |Detected in dried legumes: beans, not detected — 11 ppb, 5 ppb
ppb average; split peas — 13 ppb; lentils — 5 ppb.
RAT)YrE— (RELWTFLTEIDI=EPZAES) - 13 ppb
LY XE -5 ppb
AR
EFEMRIT
(ERETE D I BRI
Hig
5| Xk Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure

Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

BZ




HEMER

CASES

HHESE

R

Vi GLP: T—4%L GLP: NO DATA

HIESAT (Hh )

[ERE Ekmi& human blood

fE5

f&am ERMZRS T IL (2504 DI F LR EUIERBEH ~59 Ethylbenzene in blood samples of 250 humans ranged from not
ppbTHY . F(d1 ppb THo =0 detectable to 59 ppb, with a mean level of 1 ppb.

AR

EBEMERTIT

1S58 O I B IR L

Hi#

5| FA3CRR Antoine, SR, DeLeon, IR, O’ Dell-Smith, RM, Environmentally Antoine, SR, DeLeon, IR, O’ Dell-Smith, RM, Environmentally
significant volatile organic pollutants in human blood. Bull. significant volatile organic pollutants in human blood. Bull.
Environ. Contam. Toxicol. 36: 364-371 (1986) Environ. Contam. Toxicol. 36: 364-371 (1986)

EZE

33. BEIEHED

TRONSPORT AND DISTRIBUTION

331 RIS MOBH

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HEMER

CASES

HMES

FER

Bk

GLP: T—H%L

GLP: NO DATA

#ER

ZIES

BEM M FRCEATRE
(levelll/IID

ft IFILRUEVDEG-K DEIZREBEHPLCIZEYAIFE L=, E|The sediment to water partition coefficients have been
B-)K HAWNTLIE-K DERFERTIEEL/NSA—ETHS, |measured for ethylbenzene with HPLC. The sediment or soil-
IFIIRUEUDHEZRE: log Kp = 1.01 water partition coefficient is an important parameter — for

ethylbenzene: log Kp = 1.01

AR

EEHERIT

EFEME DI HTAR R

High Vowles, PD, Mantoura, RFC, Sediment—water partition Vowles, PD, Mantoura, RFC, Sediment-water partition
coefficients and HPLC retention factors of aromatic coefficients and HPLC retention factors of aromatic
hydrocarbons. Chemosphere 16: 109-116 (1987) hydrocarbons. Chemosphere 16: 109-116 (1987)

5| FACHER

EZ

HBRYEL

CASES

HEE

R

Bk GLP: T—37%L GLP: NO DATA

BE e

[EES

BEMFACEADRE
(levelll/II)

LR IFILREL D HIEICH T EREMEXFFIEETH D, > ILE |Ethylbenzene has a moderate adsorption for soil. The
O—LAGEEA—L4) 233 BKocBI EfEX 164 TdHo1=, AT  |measured Koc for silt loam was 164. Its presence in bank
BEKIZIFILRUEUARFEETZEND, KB L TIEIT |infiltrated water suggests that there is a good probability of its
BHTAAREMEAT NS ENTREEIND, TFILAUEU DA [leaching through soil. Using its octanol/water partition
9B3/—)L-IK DEFREB LUHREINDEIFBHEERALIZS |coefficient and using a recommended regression equation, one
& . log KoclElF2.94LEHHEN 5, can calculate a log Koc of 2.94.

R

EFEMRIT

{EREME D I HTAR L

Hig

5| FA3CHR Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989). Chiou, CT, |Priority Pollutants, Lewis Publ. Inc., Michigan (1989). Chiou, CT,
Porter, PE, Schmedding, DW. 1983. Partition equilibria Of Porter, PE, Schmedding, DW. 1983. Partition equilibria Of
nonionic organic compounds between soil organic mater and nonionic organic compounds between soil organic mater and
water. water.

EE

HBRYMER

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

EE I —




[L1ES

BEMFAICEADRE
(levelll/IID)

f5m KOSDEHRFFBEIL. FE 1 m/F, BE 3 m/F. JKFE 1 m|A half-life for evaporation from water with 1 m/sec current, 3
T 3.1 BRI TH o=, m/sec wind, and 1 m depth is 3.1 h.

IR

EEHERIT

EFEME D I HTIR R

HiEE

5| B3Rk Lyman, WJ, Reehl, WF, Rosenblatt DH, Handbook of Chemical |Lyman, WJ, Reehl, WF, Rosenblatt DH, Handbook of Chemical
Property Estimation Methods, Environmental Behaviour of Property Estimation Methods, Environmental Behaviour of
Organic Compounds, New York, McGraw~Hill, p. 15-25 (1982) |Organic Compounds, New York, McGraw-Hill, p. 15-25 (1982)

EE

FBDAZ

CASES

HEE

AR

ik GLP: T—A%L GLP: NO DATA

EE e —

EY

BREM M FRCEATRE
(levelll/IID

ft RYFa1—tvIMFSHUOEYNEDEFE LD EHEERELT- |In a mesocosm experiment using simulated conditions for
AYARLHEBRDIER . TFILRUEL DEKTEIZZEIDIE |Narragansett Bay, MA, and seasonal conditions, the loss of
FEIZXBELDTH-o1-(t1/2 =138), ethylbenzene was primarily by evaporation in winter (t 1/2 =13

days).

R

EFEMRIT

(ERETE D I BT ARHL

Hig

5| Xk Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to (Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to
Determine the Fate and Persistence of Volatile Organic Determine the Fate and Persistence of Volatile Organic
Compounds in Coastal Seawater. Environ. Sci. Technol. 17: Compounds in Coastal Seawater. Environ. Sci. Technol. 17:
611-617 (1983). 611-617 (1983).

EZ

HBRYEL

CASES

HEE

R

Bk GLP: T—37%L GLP: NO DATA

BE e

237

BEMFAICEADRE
(levelll/IID)

[

AVY—BIFEH: 6.44%10"° atm-m*/mol (298 K)

Henry's Law Constant: 6.44%10"% atm*m®/mol at 298 K.

EIR

ERERDT

BB TR AL

Hig
RS

Shen, TT, Estimation of organic compound emissions from
waste lagoons. J. Air Poll. Cont. Assoc. 32: 79-82 (1982)

Shen, TT, Estimation of organic compound emissions from
waste lagoons. J. Air Poll. Cont. Assoc. 32: 79-82 (1982)
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HEMER

CASES

MES

FER

Bk

GLP: T—H%L

GLP: NO DATA

#ER

ZIES

BRES T FRICEATRE
(levelll/IID

5w A —BIES: 0.37 GAIEfE) Henry's Law Constant: 0.37 (measured)
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HiEE

5| FA3CRR Lyman, WJ, Reehl, WF, Rosenblatt DH, Handbook of Chemical |Lyman, WJ, Reehl, WF, Rosenblatt DH, Handbook of Chemical
Property Estimation Methods, Environmental Behavior of Property Estimation Methods, Environmental Behavior of
Organic Compounds, New York, McGraw—Hill, p. 9-60 (1982) Organic Compounds, New York, McGraw—Hill, p. 9—60 (1982)

EE

HBRYMEL

CASES

MES




ER

Hik GLP: T—A7%L GLP: NO DATA
BE ]
[ELES

BEMFRICEADRE
(levelll/II)

Faam ~AVY—BIFES: 843%10"° atm-m®/mol (25°C) Henry's Law Constant: 8.43%10"° atm*m*/mol (25 deg C)

AR

EEHERa7

{EFEME D HIHTAR L

Hi 8

5| AR Mackay, D, Shiu, WY, Sutherland, RP, Determination of air— Mackay, D, Shiu, WY, Sutherland, RP, Determination of air—
water Henry’ s Law constants for hydrophobic pollutants. water Henry’ s Law constants for hydrophobic pollutants.
Environ. Sci. Technol. 13: 333-336 (1979) Environ. Sci. Technol. 13: 333-336 (1979)

EE

HBRYER

CASES

HESE

AR _

HiE RSB OHYTA—ETE) Theoretical Distribution (Fugacity Calculations)
Mackay (1,2) DLAJL 1 EFILERAWNT, BERARBOIFIL The Level I Model by Mackay (1,2) was used to evaluate the
ROBURMETMUT-. T TFILRVEUDEIREFTEE  |distribution of ethylbenzene between environmental
9 5= REEFERAL -, compartments. Chemical-physical properties were used to

quantify ethylbenzene’ s behavior.
THITF4—LAL T
Fugacity level I
=R
B AR -4 -+ - EE - K Air-biota—soil-sediment-water

BES N FRICEADRE
(levelll/1ID)

R LRI ETIVTRR

YN HEE
PN 98.6%
iK: 0.6%
TiE: 0.8%
EH: 0.02%
£ 0.0004%

1998 TRl T—AR—X (% IV)

R2: IFIRVEVDLAL L LARLTMETFYV T ITHERR
AANME

TABLE 1: RESULTS OF LEVEL I MODELING

MEDIA AMOUNT
Air: 98.6%
Water: 0.6%
Soil: 0.8%
Sediment:  0.02%
Biota: 0.0004%

1998 TRI data base (Table IV).

Table 2. The required input values for Level I & Level Il
modeling of ethylbenzene.

kedks & Property Value
L2 MBERAT 1 Chemical Type 1
NFE 106.2 Molecular Mass (g/mol) 106.2
BE (ER) 25 Data Temperature (Degrees Celsius) 25
LogKow 3.15 LogKow 3.15
KERE (¢/m°) 169 Water Solubility (g/m®) 169
ST (Pa) 1270 Vapor Pressure (Pa) 1270
s (BRK) -95 Melting Point (Degrees Celsius) -95
FIKIZHHEEIN=-EE (ke/yr) 10,000 Amount of Chemical Released to
AU —BIEH (Pa m®/mol) 798.1 Each Compartment (kg/yr) 10,000
Henry's Law Constant (Pa.m’/mol) 798.1
ftil
R
EBEHERIT
1S58 O I B IR L
HiEE
5| Rk Mackay D, Paterson, S., Kicsi, G., Di Guardo, A., Cowan, C.E. Mackay D, Paterson, S., Kicsi, G., Di Guardo, A., Cowan, C.E.
”Assessing the Fate of New and Existing Chemicals: A Five “Assessing the Fate of New and Existing Chemicals: A Five
Stage Process”. Environ. Toxicol. Chem. 15 No.9 , 1618-1626, [Stage Process”. Environ. Toxicol. Chem. 15 No.9 , 1618-1626,
1996. 1996.
Mackay D, Paterson, S., Di Guardo, A., Cowan, C.E. “Evaluating [Mackay D, Paterson, S., Di Guardo, A., Cowan, C.E. “Evaluating
the Environmental Fate of a Variety of Types of Chemicals the Environmental Fate of a Variety of Types of Chemicals
Using the EQC Model”, Environ. Toxicol. Chem. 15 No.9, 1627— [Using the EQC Model”, Environ. Toxicol. Chem. 15 No.9, 1627—
1637, 1996. 1637, 1996.
Dow Chemical Company. Assessment of Ethyl benzene’ s Dow Chemical Company. Assessment of Ethyl benzene’ s
transport and partitioning in the environment using the EQC transport and partitioning in the environment using the EQC
Model, Internal Dow Report, 2000. Model, Internal Dow Report, 2000.
EE
HBRYMER
CASES
HEE

FER




RSB A TA—ETE) Theoretical Distribution (Fugacity Calculations)
Mackay (1,2) DEQC (F#E#) E7)LZE AT, RETEAR
DIFAARE DR TETMELUI, Tz, TFIARUEDD
BEEEEILTH-HICYBLEMERETFERAL .

LALLM D EICIERETN) v R ERBRME OB FA A
RAFENTNS, T LRNIVMETILCEHETEDDIE., HER
MED (FEARICEITD) EERETORELITTHD. B
MEETNTNORERAICHRET 5L, TOERARNTHAE
MELD, ETUVTHRBRERITTS , =, IFLRVEY

The EQC (Equilibrium Criterion) Model by Mackay (1,2) was
used to evaluate the distribution of ethyl benzene between
environmental compartments. Chemical—-physical properties
were used to quantify ethyl benzene’ s behavior.

The level III calculation has the environmental matrices and the
chemical of interest flowing through the system. The level III
model calculation constrains the chemical of interest to steady
state concentrations in each media. The chemical of interest is

DLANLMETYTIZBHBERANEER2, 3. 4ISRT,
MackayDL AL ETILEFEALT, BEEARBOTFILA
Ve DOBEEEL,

ITHT4—LANLI

released into the individual compartments and can degrade
within compartments. The results of modeling are presented in
Table 1. The required input values for level Ill modeling of ethyl
benzene are listed in Tables 2, 3, and 4. The Mackay level III
was used to calculate the transport between environmental
compartments.

Fugacity level III

R

[L3ES

AK-4W- LT - EH - Kk

Air-biota—soil-sediment-water

BEMHFACEARDEE
(levelll/1I)

F1: LRLVLOETIVTHE

TABLE 1: RESULTS OF LEVEL Il MODELING

K[THD REFDIFILAVELORBHELIEKRTH
Y. th DRBEAEANDHBRITED TORNEHBIESN D, KK
FOIFILREUETD LB TI6EMEEEIND,

R2IFIRVEVDETYVY (LA T EKULALI (IS
WEZANE

1EAR nEE HHER (h) MEDIA AMOUNT HALF-LIFE (h)
A& £ 96.10% - Air: Bulk 96.10% -
KEDH 96.10% 36 Pure Air 96.10% 36
T7aviL 0.00% 360 Aerosol 0.00% 360
K &K 0.89% - Water: Bulk 0.89% -
7k 0.89% 360 Water 0.89% 360
AT 0.00% 850 Suspended Sediment  0.00% 850
Al 0.00% 850 Fish 0.00% 850
TiE: &4 2.99% 360 Soil: Bulk 2.99% 360
b 0.01% Air 0.01%
7k 0.06% Water 0.06%
tiE 2.91% Solid 2.91%
EH: 2K 0.01% 1440 Sediment: Bulk 0.01% 1440
7k 0.00% Water 0.00%
TiE 0.01% Solid 0.01%

TRIT—RIZ&EBE KETOIFILALEL D E 4 5E1LK|Based on the TRI release data, the emissions of ethylbenzene

in the U.S. are primarily to air. The ultimate partitioning of
ethylbenzene in the environment is expected to be to air, with
very minor partitioning to other compartments. The half-life of
vapor in* air is estimated to be 36 hours.

(BREFZX: EX T s 1248, Tlin) MELLNEEZ BND)

Table 2. The required input values for Level I & Level III
modeling of ethyl benzene.

F4: TRIZKDKEDET X (1998F) DAY AL ELUVFZ
H A b EEHERE (RKUR) (U.S. Environmental Protection
Agency, 1998)

bk & Property Value
[d=atyl=g E e 1 Chemical Type 1
SFE (g/mol) 106.2 Molecular Mass (g/mol) 106.2
BE (ER) 25 Data Temperature (Degrees Celsius) 25
LogKow 3.15 LogKow 3.15
KB (g/m°) 169 Water Solubility (g/m°) 169
AERUE (Pa) 1270 Vapor Pressure (Pa) 1270
Ba (EK) -95 Melting Point (Degrees Celsius) -95
AV —BIEH (Parm®/mol) 798.1 Henry's Law Constant (Pa.m®/mol) 798.1
R3: LNV ETIVT OHHEE AHiE Table 3: Emission input values for Level Il

HEH R E keg/h (%) mol/h Emission Rate kg/h (%) mol/h
RE~DHEE 2985 (99.5) 28107 to Air 2985 (99.5) 28107
Vi SQNOE: 3 3.5 (0.1) 33 to Water 3.5(0.1) 33
TEADHH 11.5 (0.4) 108 to Soil 115 (0.4) 108
EBE~DHL 0(0) 0 to Sediment 0 (0) 0

Table 4: TRI on-site and off-site reported release (in pounds)
in United States, 1998, all industries. (U.S. Environmental
Protection Agency, 1998)

BEHRE Lbs. Kgs % Emission Rate Lbs. Kgs %
RE~DHBBEEL 8,499,147 3,855,148 99.5 Total to Air 8,499,147 3,855,148 99.5
IKADHBEL 10,408 4,721 0.1 Total to Water 10,408 4,721 0.1
TIEADLEHH 32,863 14,906 0.4 Total to Soil 32,863 14,906 04
EE~D#HHEH 0 0 0 To Sediment 0 0 o0

&




AR RKE-TE-KADHABRYMEHHEEDT 74 ILHMEIX. 19984 |Default volumes for mass of chemical released into air-soil

DTRIT—AR—R THESN TLSEISICE DV TEH L=, |water were based on the percentages reported in the 1998 TRI
data base.

EFEMRIT

(SR D I BT ARHL

Hig

5| BTk Mackay D, Paterson, S., Kicsi, G., Di Guardo, A., Cowan, C.E. Mackay D, Paterson, S., Kicsi, G., Di Guardo, A., Cowan, C.E.
”Assessing the Fate of New and Existing Chemicals: A Five ”Assessing the Fate of New and Existing Chemicals: A Five
Stage Process”. Environ. Toxicol. Chem. 15 No.9 , 1618-1626, |Stage Process”. Environ. Toxicol. Chem. 15 No.9 , 1618-1626,
1996. 1996.
Mackay D, Paterson, S., Di Guardo, A., Cowan, C.E. “Evaluating |Mackay D, Paterson, S., Di Guardo, A., Cowan, C.E. “Evaluating
the Environmental Fate of a Variety of Types of Chemicals the Environmental Fate of a Variety of Types of Chemicals
Using the EQC Model”, Environ. Toxicol. Chem. 15 No.9, 1627- |Using the EQC Model”, Environ. Toxicol. Chem. 15 No.9, 1627-
1637, 1996. 1637, 1996.
Dow Chemical Company. Assessment of Ethyl benzene’ s Dow Chemical Company. Assessment of Ethyl benzene’s
transport and partitioning in the environment using the EQC transport and partitioning in the environment using the EQC
Model, Internal Dow Report, 2000. Model, Internal Dow Report, 2000.
U.S. Environmental Protection Agency. 1998. Toxics Release U.S. Environmental Protection Agency. 1998. Toxics Release
Inventory (TRI) Public Data Release Report (EPA 745-R-00— |Inventory (TRI) Public Data Release Report (EPA 745-R-00-
007), http://www.epa.gov/tri/tri98/ 007), http://www.epa.gov/tri/tri98/

EZ

HBRYEL

CASES

HEE

R

Bk

BE e

[EES

BESHT R SRR REE HERME DOFHEA: WEEE (ue/)  FEE (B) Half-lives of TS: Initial conc. (ug/I)  Half-life (d)
(levelll/1I)
K (3~7 °C) 25 13 winter (3-7 degree C) 25 13
& (8~16 °C) 33 20 spring (8-16 degree C) 3.3 20
E#j (20~22 °C) 2.4 0.1 summer (20-22 degree C) 2.4 A
ftl
ER A RERERTET )L (AR L #8K13 m* A AoT-7kiE) |Batch-tests in experimental marine ecosystems (mesocosms:
TONYVFFRANEERL -, 25 - B5F- S5 L-FEB%E  [tanks containing 13 m® of Seawater); ethylbenzene
HTT.GCIZKYKATLBRDIFILAR L BEZ2H A FE T [concentrations in the water columns followed for up to 2
BILT-, RERE T2 ZHZREU T, HEBYWEZIRET S |months, under experimental conditions simulating winter,
FHBRIIEBERTHIEEZ DN, EHEEEELRED— [spring, and summer; analysis of TS by GC. Volatization appears
BTHI IERDONT=, to be the major process removing TS during all seasons;
although biodegradation of ethylbenzene may account for some
of the loss.
EBERIT
1S58 O I BT IR L
H# Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to [Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to
Determine the Fate and Persistence of Volatile Organic Determine the Fate and Persistence of Volatile Organic
Compounds in Coastal Seawater. Environ. Sci. Technol. 17, Compounds in Coastal Seawater. Environ. Sci. Technol. 17,
611-617 (1983). 611-617 (1983).
5| Xk
EE
33.2 5L
DISTRIBUTION
HBRYMER
CASES
HHESE
SER
JERES
5iE GLP: T—4%L GLP: NO DATA
AEREH
LS MIBEZHMERID, TFILRUEUDOHEHBIZES S ERILEL  |On the basis of the physicochemical properties, the following is
TOESBEIGICHIEEZOND: the likely relative compartmentalization of ethylbenzene
K& 98% emissions:
JK 1.5% air 98%
TiE/EY 0.5% water 1.5%
ground/sediment 0.5%
[t
AR
EEHERa7
1S58 O I BRI
HE Koch, R, Umweltchemikalien, VCH Weinheim, 235-236 (1991) Koch, R, Umweltchemikalien, VCH Weinheim, 235-236 (1991)
5| FAHR
EZ
HEMEL
CASES
MEE
AR
[ERE
Bk GLP: T—37%L GLP: NO DATA

ERSEH




LS KEPIZHETHER: TFILRVEUAKRTRIHEHE I  [Atmospheric fate: If ethylbenzene is released to the

BEIE. FORIFICEDIE FICEKELTHEET S, atmosphere, it will exist predominantly in the vapor phase
based on its vapor pressure.

Fetl

AR

EEHERI7

1S58 O I BRI

HiEE

BIRAX#R Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume 1. Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

HEME L

CASES

HEE

AR

[ERE K& - K sediment — water

%5 GLP: T—A7%L GLP: NO DATA

HEREH TFAR=N(FA—=RFZYT)AIOPREDEBDREIZ. )KE |Surface sediment from the central Tamar estuary (Australia),
IFIRVEUBERCGRET N )EREAL. 2BMEELT  [mixed with water and ethylbenzene solution (in acetone), was
GCIZKYIFIARUEUESHTLE=, incubated for 2 hours; analyses of ethylbenzene by GC.
AEREMH  185°C. IRED Test condition 18.5 degree C, stirred

=R EHE - K SE RS =102 Sediment-water partition coefficient = 10.2

et

AR

EEHERTIT

EFEME D FIHTAR R

Hi 8

5|k Vowles, PD, Mantoura, RFC, Sediment—water partition Vowles, PD, Mantoura, RFC, Sediment—water partition
coefficients and HPLC retention factors of aromatic coefficients and HPLC retention factors of aromatic
hydrocarbons. Chemosphere 16: 109-116 (1987) hydrocarbons. Chemosphere 16: 109-116 (1987)

EE

34 PRI E SRS

AEROBIC BIODEGRADATION

HBRYMEL

CASES

MEE FliEE: 99.5% purity: 99.5%

AR

ik HERDERE: irRH Test type: aerobic
OECDTARHARS A 301E T 555 iRt : EIEOECDR%!)— |OECD Guidelines for Testing of Chemicals, “Ready
ZUTHEBRIRSTRRAEEENV/EPOC(92), 19924E3H 15H Biodegradability: Modified OECD Screening Test” , Procedure

301E, adopted draft ENV/EPOC(92)15, March 1992

HE & HAR

HEFER xEl{E non-adapted

GLP [AAY4 No

HEBRETo-F

EREH BEEK: K Medium: Water

HRMEREE
HIREE

EERE °C

XTERYE & & VR (me/L)
HRERFES

DOC. B ERE

DEEFHSE
R
=ROEEG%) HE

DOC, Test substance

100% (6 H H)

100% degradation after 6 days

SRR

SRR

SRR

[TEE [KOTET NS

|
Blwin

SRR

S RE Y

LSRR USN DO REERESE
RUZDHER

NEMEDT, 14BEDHRE

ZDfh

HERAE: RYY—=24 TR (THODIZ% 3 %BOD)

fEim AE WA D R (OECDHARS AV BER) (see OECD Guidelines) inherently biodeg.

AR AERIIBMR TITL BRIZEAMEDREIEEEINTLY [Volatilisation cannot be discounted as a removal mechanism in
LY, tests conducted in open systems.

EFEMRIT

(EREME D I BRI

Hig

GRS S Dow Chemical Company. Evaluation of the biodegradation of Dow Chemical Company. Evaluation of the biodegradation of
ethylbenzene in the Modified OECD Screening test, Internal ethylbenzene in the Modified OECD Screening test, Internal
Dow Report, 1994. Dow Report, 1994.

EE

FBEUEZ

CASES

HEE

R

ik HERDER: 1IFRH Test type: aerobic

Test Method: Screening-Test (BOD of THOD)

B AR




HEiER

SE_J|!1BRHFEE]: 162 HF, 20°C

Acclimation period: 16 +/- 2 days; 20 deg C

GLP T—3%L NO DATA
HBRETo-F
HEREH SERIEA Test medium:

A K. BIMELT=EMESER
B. K. JEMEIEIRE

A. water, acclimated activated sludge seed
B. water, activated sludge

IFIAREUREIFFESNATOEL

ethylbenzene concentration not given

20°C

20°C

XG5 LV RE(me/L)

HEEERIFE S

NREE TR

b

a
RENEE®) BE

A.2.7% (5HE)
B.8.2% (5B H)

A. 2.7 % degradation after 5 days
B. 8.2 % degradation after 5 days

SRR

-1
DRRRE-2
SREE-3

SRRE-4

DEEER

ERRBRUSN DN BERIESE
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FE

EF

EEHRDT

(SR D I MR BL
Hig

LRSS

Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic
detergents. II. Studies on the relation between chemical
structure and biochemical oxidation. Sewage Industrial Wastes
27: 917-928 (1955)

Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic
detergents. II. Studies on the relation between chemical
structure and biochemical oxidation. Sewage Industrial Wastes
27: 917-928 (1955)

BZ

HEMER

CASES

HMES

FER
Ak

HERDIELE: 1Mt
HERA % Z Dt

Test type: aerobic
Test Method: Other

B

HBtE IR

GLP

T=5%L

NO DATA

SEREIT oI5

HERSH

HERIEIR: KGEMEFRDPOMEY (T/—ILEUEE. ML
W : 5230 mg/1)

Test medium: water, phenol—-acclimated microorganisms in
activated sludge (microbial pop.: 5230 mg/1)

BUMERE

IFILR+EY 500 ppm

500 ppm ethylbenzene

B

;
BEERE °C

XG5 LV RE(me/L)

HEEERIFE S E

NREE TR

b

=]
REDBEE®) BE

27%(12R5 %)

27 % degradation after 12 hours

SRR

e

2.
SR

e

2.

SRR

SRRE—4

DEEER

LRBRUN DS BRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

Z Dt

fhl

AR

EEHERIT

EFEME D I HTAR R

HiEE

5| FACRR McKinney, RE, Tomlinson, HD, Wilcox, RL, Metabolism of McKinney, RE, Tomlinson, HD, Wilcox, RL, Metabolism of
aromatic compounds by activated sludge. Sewage Industrial aromatic compounds by activated sludge. Sewage Industrial
Wastes 28: 547-557 (1956) Wastes 28: 547-557 (1956)

EZ

HBRYEL

CASES

HEE

R

Hik HERDIEHE: FRK Test type: aerobic
RER A% :25°C, bk, pHFY7.8, BRAVLIEL -7 AR XM |Test Method: Static test a t 25 degree C; pH ca. 7.8;
HERDRESYITIEZRBSE . FOEMICTFIILARUE Y |ethylbenzene was dispersed in the medium adsorbed on a
ALz, AEBRREFIVRETETEICKYAIEL: mixture of ignited asbestos fibers and sand; dissolved oxygen
(ALPHA, 1965) , £ fREIXThODIZx 9 HEIEELTEHL |content determined by iodometric titration method (ALPHA,
= 1965); degradation calculated as % of ThOD.

EH AR

HEEIR

GLP T=5%L NO DATA

HEBRETo1-5F




HEREH SERIEIR: AR ESE-REBK. REK. BHUTILMSIEE [Test medium: aged sterilized seawater, distilled water, aerobic
L=-tFKEHEZ. S &Y ERFEIL LB KIS T2 [microorganisms from mud samples, developed in seawater
Lf=. medium enriched with mineral oil;
AERME R IFIALEY 2 mg/l 2 mg/| ethylbenzene
SEIREE

EERE °C

xTERYE & L VR (me/L)

HRERES

NREEHITE

R

=ROEEG%) HE

54%(35H H)

54 % degradation after 35 day

SRR

SRR

SRR

I WSEr MO

-2
-3
SERE—4

S RE Y

LR USN DO EERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

kil

AR

EFEMRIT

(ERETE D I BRI

Hig

5| Ak ZoBell, CE, Prokop, JF, Microbial oxidation of mineral oils in ZoBell, CE, Prokop, JF, Microbial oxidation of mineral oils in
Barataria Bay bottom deposits. Z. Allg. Mikrobiol. 6: 143-162 Barataria Bay bottom deposits. Z. Allg. Mikrobiol. 6: 143-162
(1966) (1966)

EE

FBEUEZ

CASES

HEE

AR

ik HERDIER: iIFRHE Test type: aerobic
RER A& T/KNEBIF(CHITHRE (RERTIEAEEMFER) | Test Method: Removal in sewage plant (laboratory standard

activated sludge system)

A HAR

HEFER

GLP =—&HL NO DATA

HBREITo1-E

SEREH SRERBEIA . JK. EMIFIRE Test medium: water, activated sludge

AERYE R FRESH TLVAELY not reported
HERE

EERE °C

XTERYIE & & U R B (mg/L)

HRERFES

NREEHITE

G
w=ROEEG%) HE

78% £ fiR

78 % biodegradation

SRR

SRR

[TFF (R (W
wWIN|—=

SRR

DMERE-4

S RE Y

LR USN DO RERESE
EUZD#HEE

22% frE

22% by stripping out

NEMEDT, 14BEDHRE

ZDh

kil

AR

EFEMRIT

{EFEME D FHIHTAR L

Hi 8

5| Xk Gibson, DJ, Gschwendt, B, Yeh, WK, Kobal, VM, Initial reactions |Gibson, DJ, Gschwendt, B, Yeh, WK, Kobal, VM, Initial reactions
in the oxidation of ethylbenzene by Pseudomonas putida. in the oxidation of ethylbenzene by Pseudomonas putida.
Biochemistry 12(8), 1520-1528 (1973) Biochemistry 12(8), 1520-1528 (1973)

EZ

HEME L

CASES

HEE

R

Hik HERDIEHE: Rk Test type: aerobic
HERA %K 4FED S 1—FEF R (39D) LB #E (Nocardia Test Method: Four Pseudomonas species 39D and the fungi
tartaricans ATCC3119) M, TFIIAUVEUIFET. 10°CICE |Nocardia tartaricans ATCC3119, grown in the presence of
115458 ethylbenzene at 10 deg C

1A HAR

HEIEIR

GLP T—5%L NO DATA

HEBRETo-F

HREREH ERERSEAIR . JK. Pseudomonas sp. Test medium: water, Pseudomonas sp.

AERME R FRESH TLVAELY not reported
SEIREE

BERE °C

xTERYE & L VR (me/L)

HRERES

SREEHTE




#ER

REDBEE®%) BE

100%(12H B)

100 % degradation after 12 days

SRR

SRR

SRR

I [NSFE WS (EHE

|
Hlw | =

SRRE

DEE Y

LRBRUN DS RBRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FE

EF

EEHRDT

(SR D I MR BL
Hig

LRSS

Gibson, DJ, Gschwendt, B, Yeh, WK, Kobal, VM, Initial reactions
in the oxidation of ethylbenzene by Pseudomonas putida.
Biochemistry 12(8), 1520-1528 (1973)

Kappeler, T, Wuhrmann, K, Microbial degradation of the water
soluble fraction of gas oil part 1. J. Water Research 12: 327-
333 (1978)

Marion, CV, Malaney, GW, Ability of activated sludge
microorganisms to oxidize aromatic organic compounds. Purdue
University, Proceeding of 8th Industrial Waste

Gibson, DJ, Gschwendt, B, Yeh, WK, Kobal, VM, Initial reactions
in the oxidation of ethylbenzene by Pseudomonas putida.
Biochemistry 12(8), 1520-1528 (1973)

Kappeler, T, Wuhrmann, K, Microbial degradation of the water
soluble fraction of gas oil part 1. J. Water Research 12: 327-
333 (1978)

Marion, CV, Malaney, GW, Ability of activated sludge
microorganisms to oxidize aromatic organic compounds. Purdue
University, Proceeding of 8th Industrial Waste

EE

HEME S

CASEE

HIEE

IR

HEROER: iFRHE

Test type: aerobic

Hik
1 HART

HBtE IR

GLP

T—FEL

NO DATA

HEREIT oI5

SERS M

SRERIEIA . K

Test medium: seawater

AEBRMERE

HIERE

BERE °C

XEBME 5 LV RE(me/L)

HEEERIFE S E

NREE TR

#ER

REDBEE®) BE

100% (108 B)

100% after 10 days

SRR

SRR

bl Hrl [N

SRR

|
Hlw(N

T

SRR

DEEER

ERBRUSN DI RERIESE
RUZDHEE

NEMED7, 14BEDHRE

ZDfth

FEa

EF

EEHRDT

(SR D I MR BL
Hig

LRSS

Van der Linden, AC, Degradation of oil in the marine
environment. Dev. Biodeg. Hydrocarbons 1, 165-200 (1978)

Van der Linden, AC, Degradation of oil in the marine
environment. Dev. Biodeg. Hydrocarbons 1, 165-200 (1978)

EE

HEME S

CASEE

HEE

ER

Hik

RERDIEEE: IR

RERA % B2 EE TISORKOLETSUMNIEITS
IFIAVEL DR (REVROLEBEENZHNEOHE
k). 23°C. pH 6.8, TFILRUEUIXGC/MSIEIZLY ST,

Test type: aerobic

Test Method: Degradation of ethylbenzene in a wastewater
treatment plant of an organic chemical manufacturing site by a
combined powdered carbon—biological process; 23 degree C; pH
6.8 analysis of ethylbenzene by GC/MS.

13 AR

HEiER

GLP

F—5HL

NO DATA

HEREITo15F

BR

SRERIEGR . K, FEMBIE(TEA. Bl{k)

Test medium: water, activated sludge (industrial, adapted)

ABRMERE

IFLAUEY 0.029 me/l

0.029 mg/I ethylbenzene

FHiRRE

EERE °C

xTERYE & &L VR (me/L)

HRERES

DREEHITE

R

=ROEE®%) HE

78%

78 % degradation

SRR E1

NERERE-2




HFRERE-3

SHRRE-4

DEE Y

LRBRUN DS RRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FEa

EF

E#EHRI7

(SR D I MR BL
Hig

LRSS

Hutton, DG, Removal of priority pollutants. Ind. Wastes 22: 22—
29 (1980)

Hutton, DG, Removal of priority pollutants. Ind. Wastes 22: 22—
29 (1980)

&=

HEMER

CASES

HMES

ER

ik

HERDIEHE: R
RERAE: BULTISRAEICEBRY)—ZY &HER
R (TOC)HABLUGCHMTICEYMBERELREALS

Test type: aerobic
Test Method: static screening flask—test; substance removal
established by total organic carbon (TOC) loss and GC analysis

&R

HBiE IR

GLP

T=5%L

NO DATA

HEREITo1-5F

SERS M

SERIEIE: K. REEBEK K DIBETEIR

Test medium: water, inoculum from domestic waste water

AERMERE

IFIAUEY 10 mg/l

10 mg/| ethylbenzene

HIERE

BERE °C

XM 5 LV RE(me/L)

HEEERIFE S

NREEHATR

#ER

RESBEE®) BE

69%(7THH)

69 % degradation after 7 days

NERRE-

SRR

NI (KT X

-2
HRRE-3

T

SERRE4

DEEER

ERRBRUSN DI RERIESE
RUZDFEER

NEMED7, 14BEDHRE

ZDfth

FE

N

EEMRIT

(SR D I MR BL
E

Hi g
LRSS

Tabak, HH, Quave, SA, Mashni, CI, Barth, EF, Biodegrability
studies with organic priority pollutant compounds. J. Water
Pollut. Control Fed. 53(10): 1503-1518 (1981)

Tabak, HH, Quave, SA, Mashni, CI, Barth, EF, Biodegrability
studies with organic priority pollutant compounds. J. Water
Pollut. Control Fed. 53(10): 1503-1518 (1981)

EE

HEME S

CASEE

HEE

IR

Hik

HERDIEHE: Rk
HEBRAE: TIH YN EDRBEELI-FHTDAYIARL
EER(GFEHM: FH2:808. ZE288)

Test type: aerobic

Test Method: Mesocosm experiment using simulated
Narragansett Bay conditions; lag-phases: 2 weeks in spring and
2 days in summer

13 AR

HEiER

GLP

T—HGL

NO DATA

HEREITo15F

EGEILE

HERIEIR: FSAV Y NERERLIZK

Test medium: Simulated Narragansett Bay water

HBNERE

HiERE

EERE °C

XTERYE & &L VR (me/L)

HRERES

NREEHITE

R

=ROEE®%) HE

100%(2H H)

100 % degradation after 2 days

SHERE

SRR

[EFF (KT (W

-2
HRRRE-3

SRR

SRE Y

LR USN DO REERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

bl

EIR

ERERDT




(SR D I MR BL
Hig

5| FA3CRR Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to |Wakeham, SG, Davis, AC, Karas, JL, Mesocosm Experiments to
Determine the Fate and Persistence of Volatile Organic Determine the Fate and Persistence of Volatile Organic
Compounds in Coastal Seawater. Environ. Sci. Technol. 17: Compounds in Coastal Seawater. Environ. Sci. Technol. 17:
611-617 (1983). 611-617 (1983).
EE
HBRYMEL
CASES
HEE
AR
ik HERDERE: iIFRHE Test type: aerobic
HE&R A xR T/KNIBRERICH T H4ER Test Method: 4 tests sewage treatment plants
1A HAR
HEFER
GLP T—5%L NO DATA
HBREITo1-F
SEREH SRERIEIA . FOKMIBHEER Test medium: sewage treatment plants
HERMERE IFILA T 29-882 mg/l 29-882 mg/| ethylbenzene
HERE

EERE °C

XTERYE & & VR B (me/L)

HRERES

DREEHITE

G
=ROEEG%) HE

78~99% BRFE

78 — 99 % removal

SRRE

SRR

SRR

T WEEr MO

-1
-2
-3
SERE—

S RE Y

LR USN DN RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

bl

EIR

ERERDT

BB TR AL
H8

LRSS

Ghisalba, O, Chemical wastes and their biodegradation——an
overview. Experientia 39: 1247-1257 (1983)

Ghisalba, O, Chemical wastes and their biodegradation——an
overview. Experientia 39: 1247-1257 (1983)

BZ

HEMER

CASEE

MES

ER

Hik

HAEROEE: R
HERA I EEIKR, EEEHS L IEERE 205

Test type: aerobic
Test Method: Continuous—flow, laboratory biofilm column; 20
min. detention time

13 AR

HEiER

GLP

T—HGL

NO DATA

HEREITo15F

EGEIE

SRERIE A . WERRKR EEEHSL

HRNEEE

Test medium: Continuous—flow laboratory biofilm column

WESHN TLVEL

not reported

FHiRRE

EERE °C

xTERYE & L VR (me/L)

HRERES

DREEHITE

R

=ROEEG%) HE

99+1% fRE

99 +/-1% removal

SDERE

SRR

SRR

I (WS I

-2
-3
SERE—

S RE Y

LR USN DO REERESE
RUZDHER

NEMEDT, 14BEDHRE

ZDh

il

EIR

ERERDT

BB TR AL
H8

S

Bouwer, EJ, McCarty, PL, Modeling of trace organics
biotransformation in the subsurface. Ground Water 22(4): 433-
440 (1984)

Bouwer, EJ, McCarty, PL, Modeling of trace organics
biotransformation in the subsurface. Ground Water 22(4): 433-
440 (1984)

BZ

HEMER

CASES

MES

FER




HAEBROEE: Rt
SERAE: 61 (SRR B LVIAERE) DBKLEIBIEICH
(5. BMESN=-MEBICRDIFILA LD DB E

Test type: aerobic

Test Method: Elimination of ethylbenzene by adapted
microorganisms in six different wastewater treatment
processes (conventional and alternative systems).

EE

HBtE IR

GLP

T=5%L

NO DATA

HEREITo1-5F

eI

SRERIE(R : 613D BE/KALIE BEE

Test medium: six wastewater treatment processes

HEBRMERE

IFIALEY 0.1 mg/l

0.1 mg/| ethylbenzene

BIERE

BEERE °C

XG5 LV RE(me/L)

HEEERIFESE

NREE TR

b

=]
REDBEE®) BE

W (BH)

) (HH)

SRR

SRR

SRR

EE [NTFE WS (EFE

|
HlwNd|—=

SRRE

DEE Y

LRBRUN DS RBRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

i

EHBRERTIREENRKIE(93%) ZRL., FEFEROTF
AV EVRENMBH TIEL ENEAELTLDEEZ LN
2o

An activated sludge process provided best removal rates (93%),
ethylbenzene concentration in activated sludge was very low, a
sign of probable biodegradation.

EF

EEHRIT

(SR D I MR BL
Hig

LRSS

Hannah, SA, Austern, BM, Eralp, AE, Wise, RH, Comparative
removal of toxic pollutants by six wastewater treatment
processes. J. Water Pollut. Control Fed. 58:27-34 (1986)

Hannah, SA, Austern, BM, Eralp, AE, Wise, RH, Comparative
removal of toxic pollutants by six wastewater treatment
processes. J. Water Pollut. Control Fed. 58:27-34 (1986)

EE

HEME S

CASEE

HEE

ER

Hik

HERDIEEE: R
HER A % : BODEER (THODIZ %4 %BOD)

Test type: aerobic
Test Method: BOD-Test (BOD of THOD

EE R

HBtE R

GLP

FHAL

NO DATA

HEREIT oI5

SERS M

SBRIEIR: K, (N3 D) FEHIBIE

Test medium: water, activated sludge (communal)

AEBRMERE

HESNTLELY

not reported

ERRE

BERE °C

XEBME 5 LV RE(me/L)

R AIFE S

NREE NS

#ER

REDBEE®) BE

Ge)(HH)

) (HH)

SRR

32%(6HH)

32% after 6 days

SRR

36%(9HH)

36% after 9 days

I [NSFE WS (EHE

SRR

45%(20H H)

45 % after 20 days

BHlw(N

SHRRE

DEE Y

ERBRUSN DN RERIES E
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

Eam

THODIZxt9 %BOD: 32%(6B B). 36%(9H H). 45%(208 B)

BOD of THOD: 32% after 6 days; 36% after 9 days, 45 % after
20 days

EIR

EREERDT

BB TR AL

Hig
HIESS

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
p.6, ISSN 0773-6339-7 (1986)

BZ

HEMER

CASES

MES

ER

Hik

HERDIEE: FRE
sRE& 3% BSBERER [BODEKER (ThODIZ*3 %BOD)]

(3R ;¥ : BSB=Biologischer Sauerstoffbedarf, EiRT 5&
biochemical oxygen demand)

Test type: aerobic
Test Method: BSB-Test; (BSB des THSB)

&R

HetE IR

GLP

F—FEL

NO DATA

HERETo1-5F




SEREH SEREER: K, BIMELI=/NOTUT Test medium: water, adapted bacteria
HEBRMERE |ESN T not reported
BERE

BEERE °C

XM E & LV RE(me/L)

HEEERIFE S

NREE N

=R
=ESHEE % BHE

13%(5H B)

13 % degradation after 5 days

DR

SRR

-1
-2
SEEEE-3

~r| F'ﬂ r*~r| l‘<

J>

/\ﬁﬂFEJ—L

S EEE )

ERBERUSN DN BERIESE
EUZD#HE

HNEMEDT, 14HBDHRE

ZDfth

FEa

R

EEHRDT

(SR D I MR BL
Hig

LRSS

Niemi, GJ, Veith, GD, Regal, RR, Vaishnav, DD, Structural
features associated with degradable and persistent chemicals.
Environ. Toxicol. Chem. 6: 515-528 (1987).

Niemi, GJ, Veith, GD, Regal, RR, Vaishnav, DD, Structural
features associated with degradable and persistent chemicals.
Environ. Toxicol. Chem. 6: 515-528 (1987).

EE

HEME S

CASEE

HEE

ER

ﬁ/ﬁ

HEBROER: R
HERAS % Z Ot

Test type: aerobic
Test Method: other

AR

HEiER

GLP

F—AHL

NO DATA

HEREITo15F

BRI

RERGER: SAIKICHEN T ILE— (TS (Phragmites
communis ) TE¥E/ JETETE)

Test medium: river water with microbial filter with/without
reeds (Phragmites communis)

HEBRMERE

IFILARUEY 430 pg/l

430 u g/l ethylbenzene

HIERE

BERE °C

XM 5 LN RE(me/L)

HEEERIFE S

NREE TR

#=F
SERSEE®%) HE

(BH)

G (HH)

HFRRE

SR

2
HEEEE-3

~r| F'ﬂ [N F'ﬂ

/\ﬁﬂFEJ—L 4

SEEE Y

ERBRUSN DI RERIES E
EUZD#HE

HNEMEDT, 14HBDHRE

ZDfth

fEm

24RO ZEAL:
TUEFET 66%
FLFET 88%

transformation in 24 h: 66% without reeds, 88% with reeds.

EF

EEHRIT

(SR D I MR BL
Hig

LRSS

Wolverton, BC, McDonald-McCaleb, RC, Biotransformation of
pnonty pollutants using biofilms and vascular plants. Journal of
ippi Academy of Sciences 31: 79-89 (1986)

Wolverton, BC, McDonald—McCaleb, RC, Biotransformation of
priority pollutants using biofilms and vascular plants. Journal of
Mississippi Academy of Sciences 31: 79-89 (1986)

EE

HEME S

CASEE

HEE

ER

ﬁ/ﬁ

RERDIEEE: R
HERAE: BRY)—=JTF5 R0k

Test type: aerobic
Test Method: Static Screening Flask Test

13 AR

HEiER

GLP

T—HGL

NO DATA

HERE T 5F

EGEIE

SERIEMR: K, (N D)FEHTFIRE

Test medium: water, activated sludge (communal)

HBNERE

FHiRRE

EERE °C

XY &5 KU R B (me/L)

HRERFES

NREEHITE

R
=ROEE®%) HE

W(BH)

W (HE)

S RRERE1

NERRE-2




HFRERE-3

SHRRE-4

DEE Y

LRBRUN DS RRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FEa

DRI TIZ87%, = RIFH TIT100%M E SN F=,

87% transformation in the original culture, 100% in third culture.

R

EEHRDT

(SR D I MR BL
Higt

LRSS

Richards, DJ, Shieh, WK, Biological Fate of Organic Priority
Pollutants in the Aquatic Environment. Water Research 20:
1077-1099 (1986)

Richards, DJ, Shieh, WK, Biological Fate of Organic Priority
Pollutants in the Aquatic Environment. Water Research 20:
1077-1099 (1986)

EE

HEME S

CASES

HEE

ER

Hik

HEBROER: RS
SERA K TKAIBHRES

Test type: aerobic
Test Method: sewage treatment plants

AR

HE1ER

GLP

T—HEL

NO DATA

HEREITo15F

EGEIE

SRERIE(R : 258 FT D Tk LI ER

Test medium: 25 sewage treatment plants

ABRMERE

IFLALHEY 148~882 mg/l

148-882 mg/| ethylbenzene

FHiRRE

EERE °C

xTERYE & L VR (me/L)

HRERES

DREEHITE

R

=ROEEG%) HE

83~100% PR

83-100% removed

SERE

SRR

[TFF (RIEF (R

-2
S RERE-3

DERE-4

S RE Y

LSRR USN DN RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

kil

AR

EFEMZIT

(ERETE D I BT ARHL

Hig

GRS S Richards, DJ, Shieh, WK, Biological Fate of Organic Priority Richards, DJ, Shieh, WK, Biological Fate of Organic Priority
Pollutants in the Aquatic Environment. Water Research 20: Pollutants in the Aquatic Environment. Water Research 20:
1077-1099 (1986) 1077-1099 (1986)

EE

I

CASES

HEE

AR

ik HEROERE: 1IFRHE Test type: aerobic
HERAE: T Test Method: other

EE AR

HEEIR

GLP T—HHL NO DATA

HBRETo-F

SEREM SRBRIEIR . T oKARIR K 5 ST R D IR Sith (35— AL3EHh) Test medium: aerated ponds at three sewage treatments

AEBRMERE IFNARUHEY 45 mg/l 45 mg/| ethylbenzene

BIERE

BERE °C

XM & LV RE(me/L)

SRR RIFE S

NREE NS

#ER
REDBEE®%) BE

> 78% BRE

> 78 % removal

SRR

SRR

SRR

I [NSFE WS (EHE

HlwNd|—=

SHRRE

DEE Y

ERBRUSN DI BERIESE
RUZDFEER

NEMED7, 14BEDHRE

ZDfth

Ea

EF

EEHRDT

(SR D I MR BL
Hig




LRSS

Richards, DJ, Shieh, WK, Biological Fate of Organic Priority
Pollutants in the Aquatic Environment. Water Research 20:
1077-1099 (1986)

Richards, DJ, Shieh, WK, Biological Fate of Organic Priority
Pollutants in the Aquatic Environment. Water Research 20:
1077-1099 (1986)

EE

HEME S

CASEE

HE%E

IR

Hik

HEBROER: RS
FERA & TKIE R (28FT)

Test type: aerobic
Test Method: 2 sewage treatment plants

EE R

HBtE IR

GLP

T=5%L

NO DATA

HEREITo1-5F

SERS M

SRERIEIR . FKAIRfREE

Test medium: sewage treatment plants

HERMERE

BIERE

BERE °C

XM E 5 LV RE(me/L)

HEEERIFE S

NREE NS

#ER

REDBEE®) BE

Ge)(HE)

G (HH)

SRR

SRR

[T (W (R

-2
HFRERE-3

T

HERRE-4

DEEER

LRBRUN DS BRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

MEERA
97.7%
94.7%
2.9%
0.1%

HEE%B
97.5%
94.1%

3.2%
0.1%

R
BRE
%

Plant A
total removal  97.7%
biodegradation 94.7%
stripping out 2.9%
adsorption 0.1%

Plant B
97.5%
94.1%

3.2%
0.1%

EIR

ERERDT

BB TR AL

Hig
HEESS

Namkung, E, Rittmann, BE, Estimating volatile organic
compound emissions from publicly owned treatment works. J.
Water Pollut. Control Fed. 59(7): 670-678 (1987)

Namkung, E, Rittmann, BE, Estimating volatile organic
compound emissions from publicly owned treatment works. J.
Water Pollut. Control Fed. 59(7): 670-678 (1987)

BZ

HEMER

CASES

HMES

FER
Ak

HERDIEE: R
REAE: RY)—=2% 3 ER (THODICX3 %BOD)

Test type: aerobic
Test Method: Screening-Test (BOD of THOD)

13 AR

HEiER

GLP

F—AHL

NO DATA

HEREITo1F

SERSEH

SERIE(R: K., BELI-HAEMES

Test medium: water, acclimated mixed microbial cultures

ABRMERE

IFLALHEY 04~3.2 ppm

0.4-3.2 ppm ethylbenzene

FHiERE

EERE °C

21°C

21 degree C

xTEEYE & S VR (me/L)

HRERES

DREEHITE

R

=ROEEG%) HE

29%(5HH)

29 % degradation after 5 days

SRR

SRR

SRR

[TFE [KOTET [N [

-2
-3
HERERE-4

AR

LR USN DO RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDih

bl

EIR

EREERDT

BB TR AL
Hi8

HEESS

Vaishnav, DD, Babeu, L, Comparison of Occurrence and Rates
of Chemical Biodegradation in Natural Waters. Bull. Environ.
Contam. Toxicol. 39: 237-244 (1987)

Vaishnav, DD, Babeu, L, Comparison of Occurrence and Rates
of Chemical Biodegradation in Natural Waters. Bull. Environ.
Contam. Toxicol. 39: 237-244 (1987)

BZ

HEMER

CASES

HMES




EE

Hik HEROIEHE: FRK Test type: aerobic
REE A& RRER/N\YFIVTHE—, GCIZKYIF LR |Test Method: Completely mixed batch reactor; analysis of
=04, 2B B DRER(Z. U TORERE B TREEIRETRE T |ethylbenzene by GC. Second test with completely mixed flow
DE—(RUFRT—)L)IZ&Y1To1=: BT K. TF LR+ |reactor (bench-scale) with following operating conditions:
CDFRNEE 100 ug/l, KEREFFR 5500 . EAHER |synthetic wastewater, 100 ug/| ethylbenzene influent, 5.5 hr
f& 68, hydraulic retention time, 6 day solids residence time;
EE R
IR
GLP T—H34HL NO DATA
HERE(To-&F
EREH SRERIEIR . JK. SEMIEIE (BME) Test medium: water, activated sludge (adapted)
HEBRMERE IFAARUEY 82 mg/l 82 mg/| ethylbenzene
BIRIRE

BERE °C

ARG 5 LV RE(me/L)

SR RIE A E
NEREEHAE
7R ]
SESEE®%) HE W(BAAR) [OIEIED)
SRR
DERE-2
HRERE-3
DERE-4
D ERAE R
LREBRUNDODEEAE AL
RUZOHER
HNEMED7, 148EDOHREE
Z D1
) IFIREUDBERASIZTIEE) elimination of ethylbenzene (percent of influent):
K FE 78% biodegradation 78%
E3 22% volatilization 22%
EYRE 0% biosorption 0%
R <1% in effluent <1%
AR
EEHERI7
{EFEME D FHIHTAR L
Hi#
El:BE S Weber, WJ Jr, Jones, BE, Katz, LE, Fate of toxic organic Weber, WJ Jr, Jones, BE, Katz, LE, Fate of toxic organic
compounds in activated sludge and integrated pac systems. compounds in activated sludge and integrated pac systems.
Water Sci. Technol. 19: 471-482 (1987) Water Sci. Technol. 19: 471-482 (1987)
EZ
HBEMEL
CASES
HHESE
R
Hi& HERDIERE: R Test type: aerobic
FERA % 159 84/449/EEC, C.7 Test Method: Directive 84/449/EEC, C.7
A HAR
HEIEIR
GLP T—3%L NO DATA
AREITo-F
SEREH SRERIEIA . JK GEMEIRE (A3) Test medium: water, activated sludge (communal)
HERMERE IFLALEY 87 mg/l 87 mg/| ethylbenzene
SEIREE

EERE °C

xTERYE & L VR (me/L)

HRERFES

NREEHITE

R

=ROEEG%) HE

(B EB)

W (HE)

SRR

50%(28H H)

50% degradation after 28 days

SRR

69%(33H H)

69% degradation after 33 days

SRR

I (WSEr I

-2
-3
SERE—4

S RE )

LR USN DO RERIESE
BRUZDHER

NEMEDT, 14BEDHRE

ZDh

bl

EIR

ERERDT

BB TR AL

Hig
LRSS

BASF AG, Labor Okologie [Ecology laboratory]; unpublished
investigation (1988)

BASF AG, Labor Okologie [Ecology laboratory]; unpublished
investigation (1988)

BZ

HEMER

CASES

HMES

FER
Ak

HEBRDIEHE: R
SRER A% MITI I 5B (OECD 302C)

Test type: aerobic
Test Method: MITI Il test (OECD 302C)

13 AR

HBiER




GLP T=5%L NO DATA

HERE(To-F

AHEREH SBRIE(R: K, SEMEIE (100 mg/1) Test medium: water, activated sludge (100 mg/I)
AEBRMERE IFAARU Y 30 mg/l 30 mg/I ethylbenzene
BIRIRE 100 mg/I 100 mg/|

BERE °C

XM 5 LV RE(me/L)

SR RIE R E
NEBEREHAE
=]
RESBE® HE 81% (148 8) 81 % degradation after 14 days
SRR
DERE-2
HRERE-3
DERE-4
S ERE Y
LREBRUNDODBEEAE AL
RUZOHER
HEMED7, 148EOHREE
Z D1
$EER
R
EEHERIT
1S58 O I BT IR L
HiEE
51 Ak Biodegradation and Bioaccumulation Data of Existing Biodegradation and Bioaccumulation Data of Existing
Chemicals Based on the CSCL Japan), edited by Chemicals Chemicals Based on the CSCL Japan), edited by Chemicals
Inspection & Testing Institute Japan (CITI), Published by Japan |Inspection & Testing Institute Japan (CITI), Published by Japan
Chemical Industry Ecology—Toxicology & Information Center, Chemical Industry Ecology—Toxicology & Information Center,
October 1992. October 1992.
(8R%&E % : [R3XTl&MJapan Chemical Industry Ecology— (8R#E % : [RX Tl Japan Chemical Industry Ecology—
Toxicology & Information Center (CITI) 1 &> TLM =AY, LEEHY| Toxicology & Information Center (CITI)JEZR>TLM =AY, EEEAHY
ELWWEEZLND) ELWEEZLND)
EE
ERYIEE
CASES
HEE
AR
Hi& HERDIERE: R Test type: aerobic
HERAE: 1NYFTAL, GC/FIDIZKBDIFILAUEU DT |Test Method: batch test; analysis of ethylbenzene by GC/FID.
1 HAR
HEIEIR
GLP T—3%L NO DATA
HEBRETo-F
SREREH ERERBEIK . JK. Mycobacterium vaccae Test medium: water, Mycobacterium vaccae.
AERMERE A SFEEMERRPDIFILRUEY 50 mg/l A. 50 mg/| ethylbenzene in a mixture of pollutants
B. TFILAUE B 100 mg/| B. 100 mg/| ethylbenzene alone
SEIREE

EERE °C

30°C

30 degree C

xTERYE & & VR (me/L)

HRERES R

NREEHITE

R

=ROEEG%) HE

() (BHEB)

W (HE)

SRR

SRR

SRR

T (WS MO

-2
-3
SERE—4

S RE Y

LRERERUSN DO RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

fEim A BEHOELEMBEERPOIFILRUELDIES . 24851 |A. 60% degradation after 24 hours when ethylbenzene in a
[260% 5 fELT=. DEEEMELTA-ITFIL I/ — LA R EN |mixture of multiple pollutants; 4-ethylphenol identified as
= degradation product.

B. IFIRELDAHERFRRELIZIGE . 485 H%ETIC |B. 0% degradation after 48 hours when ethylbenzene sole
SMEIZECE T, carbon source

AR

EEHERIT

EFEME D I HTAR B

HiEE

5| Rk Burback, BL, Perry, JJ, Biodegradation and biotransformation [Burback, BL, Perry, JJ, Biodegradation and biotransformation
of groundwater pollutant mixtures by Mycobacterium vaccae. |of groundwater pollutant mixtures by Mycobacterium vaccae.
Appl. Environ. Microbiol. 59: 1025-1029 (1993) Appl. Environ. Microbiol. 59: 1025-1029 (1993)

EZ

HBRYEL

CASES

HEE

IR




HERDIELE: FRHE

HERA L TOM: 25°C, #REFR 8 nM; IRESEEE. BUEICD
WTIE. MBZREBICKYBEONELY ., RINSEHIE, T
FILRUELDRHAEIEGC, BER (BRER 24 M) B LU
BERHEFR 24 mM) FHTICH T HHABRELER,

Test type: aerobic

Test Method: Other: 25 degree C; 8 nM total N; cultures
shaken; all values corrected for the sorption values obtained
with heat-killed controls. Analysis of ethylbenzene by GC.
Tests also performed with low—-N (2.4 nM total N) or high-N (24
mM total N).

T=5%L

NO DATA

SABRIEAK . JK. B%8 (Phanerochaete chrysosporium)

Test medium: water, fungi (Phanerochaete chrysogporium)

IFIRUEY 0.25~20 mg/l

0.25-20 mg/| ethylbenzene

XM & LV RE(me/L)

HEEERIFE S

NREE TR

]
BROBE® HE

5HEDHRE degradation after 5 days
EREE 1ZE 89% normal nitrogen 89 %
ZXREE & 483% low nitrogen 48.3%
EREE 5 21.7% high nitrogen 27.7 %
AEEE
S ERRE-2
AHEEE3
SRRE-4
D ERAE R
LERBERUNODEERERE
RUZO#ER
HNEMED7, 140 EDHREE
Z Dt
$EER
AR
EEHERIT
EFEME D I FTAR L
HiEE
5| FA3CRR Yadav, JS, Reddy, CA, Degradation of benzene, toluene, Yadav, JS, Reddy, CA, Degradation of benzene, toluene,
ethylbenzene, and xylenes (BTEX) by the lignin—degrading ethylbenzene, and xylenes (BTEX) by the lignin—degrading
basidiomycete Phanerochaete chrysosporium. Appl. Environ. basidiomycete Phanerochaete chrysosporium. Appl. Environ.
Microbiol. 59: 756-762 (1993) Microbiol. 59: 756-762 (1993)
EE
HBRYMER
CASES
HIEE
ERR
ik HERDERE: 1IrRHE Test type: aerobic
HERA % $5984/449/EEC, C.7 Test Method: Directive 84/449/EEC, C.7
1= HAR
HEFER
OLP F—AGL NO DATA
HBREIToI-E
REEH SRERBEAR . JK. Methylococcus capsulatus Test medium: water, Methylococcus capsulatus
AERME R FRESH TLVAELY not reported
HERE
EEEE °C
EYE S L LRE (mg/L)
ARERTERE
NEEEEHAE
=R
SRIEE %) HE W(BH) WEB/)

SRR

SRR

[TFF (RIEF (W

w|N

SRR

AR

S RE Y

LR USN DO EERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

#EE Methylococcus capsulatus %, 45°C. 155 ~ 1858 T Methylococcus capsulatus oxidized ethyl benzene to 1-
IFNAVEUEBIEL A-TZILTR/—)LEEUPp-ITF )L |phenyl-ethanol and p-ethylphenol in 15 min. to 1 hour at 45
Tr/—IVEEBLI=(FD, 2 EOHEREHIZEET S5 |degree C (no other details regarding quantities or conditions
[EAFB) . given).

IR

EFEMRIT

(SR D I BT ARHL

Hig

5| BTk Dalton, H, Golding, BT, Waters, BW, Higgins, R, Taylor, JA, Dalton, H, Golding, BT, Waters, BW, Higgins, R, Taylor, JA,
Oxidations of cyclopropane, methylcyclopropane and arenes Oxidations of cyclopropane, methylcyclopropane and arenes
with the mono-oxygenase system from Methylococcus with the mono—oxygenase system from Methylococcus
capsulatus. J. Chem. Soc. Chem. Commun. 10: 482-482 (1981) |capsulatus. J. Chem. Soc. Chem. Commun. 10: 482-482 (1981)

EZ

EEnEz




CASEE

WEE
AR
Hik HERDIEE: BRK Test type: anaerobic
RERAGE: 110BREMEL=7 T —rEH P DIRKE) 7S  |Test Method: anaerobic reactor with acetate cultures and 110
— days acclimation,
EE R
IR
GLP T—H3HL NO DATA
HERETo-F
AHEREH AHERER: FET—rEPOESHEITIE2— Test medium: anaerobic reactor with acetate cultures
HABRMEEE
BIRIRE

BEERE °C

XG5 LV RE(me/L)

HEEERIFE S E

NREE NI R

#ER

REDBEE®) BE

W (BH)

(B H)

SRR

SRR

[T (WS (R

SRR

HlwNd|—=

T

SRR

DEE Y

LRBRUN DS RRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FEa

DELLLY; EADEMHAL

No degradation; not toxic to cultures.

R

EEERDT

(SR D I MR BL
Hig

LRSS

Chou, WL, Speece, RE, Siddigi, RH, Acclimation and
degradation of petrochemical wastewater components by
methane fermentation. Biotechnol. Bioeng. Symp.8: 391-414
(1979)

Chou, WL, Speece, RE, Siddigi, RH, Acclimation and
degradation of petrochemical wastewater components by
methane fermentation. Biotechnol. Bioeng. Symp.8: 391-414
(1979)

&=

HEMER

CASES

MES

FER
Ak

HAEBROEE: RRE
HERAE: NFUTIE—; BIEEH

Test type: anaerobic
Test Method: Batch reactor; denitrifying conditions;

e S|

R IR

GLP

T=5%L

NO DATA

HEREIT oI5

SERS M

SRERIE(R: K, B Z D E A i

AEBRMERE

Test medium: water, active denitrifying bacterial culture

41~114 ug/| TFILRUEY

41 to 114 ug/I. ethylbenzene

BIERE

BERE °C

XM & LV RE(me/L)

HEEEAIFE S

NREE N

#ER

REDBEE®) BE

<1%(7788)

< 1% degradation after 77 days

SRR

SRR

[T (R (T

SRR

HlwNd|—=

T

SRR

DEE Y

LRBRUN DS BRERIE S &
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FE

R

EEERDT

(SR D I MR BL
E

Hi g
LRSS

Bouwer, EJ, McCarty, PL, Transformations of halogenated
organic compounds under denitrification conditions. Appl.
Environ. Microbiol. 45: 1295-1299 (1983)

Bouwer, EJ, McCarty, PL, Transformations of halogenated
organic compounds under denitrification conditions. Appl.
Environ. Microbiol. 45: 1295-1299 (1983)

EE

HEME S

CASEE

HEE

IR
Kk

HEBROER: R
HERAE: ERRKR. ERENS L HIEBFR 285

Test type: anaerobic
Test Method: Continuous—flow, laboratory biofilm column; 2
days detention time.

EE R

HBtE R

GLP

T=5%L

NO DATA

HEREIT oI5

SERS M

HERMERE




AR

BEERE °C

XM & LV RE(me/L)

HEEERIFE S E

NREE N

#ER

REDBEE®) BE

7+26% fRFE

7 +/- 26% removal

SRR

SRR

[T (T (R

-2
HERERE-3

T

HERRE-4

DEEER

ERBERUSN DI BERIESE
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FEa

EF

EEHRIT

(SR D I MR BL
E

Hi g
LRSS

Bouwer, EJ, McCarty, PL, Modeling of trace organics
biotransformation in the subsurface. Ground Water 22(4): 433—
440 (1984)

Bouwer, EJ, McCarty, PL, Modeling of trace organics
biotransformation in the subsurface. Ground Water 22(4): 433-
440 (1984)

EE

HEME S

CASES

HE%E

ER
Ak

RERDIEEE: EERH
RE&FL: 54 84/449/EEC, C.7

Test type: anaerobic
Test Method: Directive 84/449/EEC, C.7

AR

HEiE R

GLP

T—H3GL

NO DATA

HEREITo1F

HER

HERIEA: RBED A EERT DHKENE

Test medium: unsterile methanogenous aquifer material

ABRMERE

FEIRgK iR 269 ug/|

269 ug/| in pore water

FHiRRE

EERE °C

xTERYE & & VR (me/L)

HRERES

NREEHITE

R

=ROEEG%) HE

(B B)

W (HE)

DREE-1 17% (12:E ) Zi 17% transformation in 12 weeks
DEEERE-2 74% (4038 ) ZEH 74% in 40 weeks

SRERE-3 95.5% (120:Ef) 99.5% in 120 weeks
PEERE-4

SRR

LR USN DO RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

fEim 12;BRET17%, 403B R T74%, 1208 TI5.5%Z L 1= 17% transformation in 12 weeks, 74% in 40 weeks, 99.5% in 120
weeks
AR
EEHERIT
EFEME D I HTAR R
HiEE
5| FA3CER Wilson, BH, Smith, GB, Rees, JF, Biotransformations of Wilson, BH, Smith, GB, Rees, JF, Biotransformations of
selected alkylbenzenes and halogenated aliphatic hydrocarbons |selected alkylbenzenes and halogenated aliphatic hydrocarbons
in methanogenic aquifer material: a microcosm study. Envir. in methanogenic aquifer material: a microcosm study. Envir.
Sci. Technol. 20(10): 997-1002 (1986) Sci. Technol. 20(10): 997-1002 (1986)
EE
HBRYMER
CASES
HEE
AR
ik HERDIER: BEE Test type: anaerobic
RER A% EERAEKBHASL (FES25cm) %, EERBISH | Test Method: laboratory aquifer column (length: 25 cm)
TIZHLVT, 30°C. pH 7.5THE ., EERIEZH—DEFZ AR |operated under continuous—flow conditions at 30 degree C; pH
ET 5, A-# T KRB DOFEREASIRILI-HKEYIE |7.5 with nitrate as sole electron acceptor; aquifer material from
%, DI EB 1 BBIm-F L UIZEIME  EIEZ ST IEMIZT [the interface of a river—groundwater infiltration site, adapted to
FIARUEUERML. FRIEE2.6 om/BEE, HEHADIFIL |m-xylene for at least one week; medium contained mineral
ROBUREMMS2~6BEICEAOANSI1.8 cmDAIETE |salts, supplemented with ethylbenzene, flow velocity: 2.6 cm/h;
BEFERELIz. TFILADEL DA EIEHPLC, concentrations determined 2 to 6 days after medium was
supplemented with ethylbenzene at a distance of 11.8 cm from
the inlet; analysis of ethylbenzene by HPLC.
HEH AR
HEEIR
GLP T—HHL NO DATA
HBRETo-F
EREH SRERIEIR: JK.EMIFIE (AH) Test medium: water, activated sludge (communal)
HEBRYMERE IFAARUEY 0.23 mg/l 0.23 mg/I ethylbenzene
HiERE

BEERE °C




XTERYE & & VR (me/L)

HRERFES

NREEHTE

R

=ROEE®% HE

23% BrE

23 % removal

S ERE

SRR

[TFF (KT (W

-2
S RRRE-3

DMERE-4

D RE Y

LR USN DO REERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

bl

EIR

ERERDT

BB TR AL
H8

RS

Kuhn, EP, Zeyer, J; Eicher, P,Schwarzenbach, RP, Anaerobic
degradation of alkylated benzenes in denitrifying laboratory
aquifer columns. Appl. Environ. Microbiol. 54: 490-496 (1988)

Kuhn, EP, Zeyer, J; Eicher, P,Schwarzenbach, RP, Anaerobic
degradation of alkylated benzenes in denitrifying laboratory
aquifer columns. Appl. Environ. Microbiol. 54: 490-496 (1988)

EE

HEME R

CASEE

HEE

IR

Hik

HEROEMR: R
HERA % ZOf

Test type: anaerobic
Test Method: other

13 AR

HEiER

GLP

T—HGL

NO DATA

REREIT o1

EGEILE

SRERIEA : IRREIFIE (RHF)

HBNERE

Test medium: anaerobic sludge (undiluted)

WESHN TV

not reported

HiRRE

EERE °C

35°C

35 degree C

xTERYE & & VR (me/L)

HRERES

NREEHITE

R

=ROEEG%) HE

1% (SB[ L)

1% degradation within 5 hours

SR

SRR

[NTFF (KT (R

-2
HRERE-3

A

S RE Y

LR USN DN REERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

bl

EIR

ERERD7

BB AR AL
H8

HEESS

Marion, CV, Malaney, GW, Ability of activated sludge
microorganisms oxidize aromatic organic compounds. Purdue
University, Proceeding of 8th Industrial Waste

Marion, CV, Malaney, GW, Ability of activated sludge
microorganisms oxidize aromatic organic compounds. Purdue
University, Proceeding of 8th Industrial Waste

&=

HEMER

CASES

MES

FR
Ak

HAEBROEE: RE
HERA % Z Dt

Test type: anaerobic
Test Method: Other

EE R

HBtE IR

GLP

T=5%L

NO DATA

BRI E

SRERIE(R . IRRMEUTHH—

EG eI
ER

Test medium: anaerobic reactor

XM 5 LV RE(me/L)

SRR RIFE S E

DREE TR

#ER

REDBEE®) BE

W (BH)

(B E)

SRR

SRR

[T (W (R

SRR

T

|
Hlw | =

SRR

DEEER

ERBERUSN DN BERIES E
RUZDHEER

NEMED7, 14BEDHRE




ZDfth

FEa

10HBFTELIFROhGEN o No transformation after 110 days

EF

EEHRIT

(SR D I MR BL
Hig

LRSS

Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EE

HEME R

CASES

HE%E

EE
Hik

HERDIESE: 788 Test type: not specified
AERAGE: W TKPTOMEMICKD DR, FEHIM: 3~4 |Test Method: Microbial degradation in ground water; lag-phase:
H 3-4 days

B

HBtE IR

GLP

T—4%L NO DATA

HEREIT oI5

EG eI

SERIE(R: HhTRK Test medium: ground water

AERMERE

HESH T not reported

HIERE

BERE °C

10°C 10 deg C.

XM E 5 LV RE(me/L)

HEEERIFE S

NREE TR

#ER

RENBEE®) BE

100%(8H B) 100 % degradation after 8 days

SRR

SRR

[T (RS (R

Hlw(N

SRR

T

SR

LR

ERRBRUSN DI RERIES E
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

#E

EF

EEHRIT

(SR D I MR BL
Hig

LRSS

Kappeler, T, Wuhrmann, K, Microbial degradation of the water |Kappeler, T, Wuhrmann, K, Microbial degradation of the water
soluble fraction of gas oil part 1. J. Water Research 12: 327-  |soluble fraction of gas oil part 1. J. Water Research 12: 327-
333 (1978) 333 (1978)

EE

HEME S

CASES

HEE

ER

Hik

HERDIEEE: BARESNTLVAEL Test type: not specified

RER A% RYV—=2 7 R ER (Die-AwayiRER) ; 1 AV A/)7 |Test Method: Screening-Test (Die—Away-Test); Refinery
BRI OTh) ISR MICHIE S A ELHFTAND D FEK > T |wastewater samples collected from final effluent discharged
L. RBEx B into Ismailia Canal, Egypt, sterile control

&R

HBtE IR

GLP

T—4%L NO DATA

HEREIT oI5

B eI

SERIEIR: TK Test medium: sewage

HEBRMERE

FHESH T not reported

HIERE

BERE °C

24°C 24 deg C

XG5 LV RE(me/L)

HEEERIFE S E

SHAE: GC analytical method: GG

NREE TR

b

=]
REDBEE®) BE

100% 100 % degradation

SRR

SRR

SRR

I [NSFE WS (IEFE

|
HlwNd|—=

SHRRE

DEEER

ERBRUSN DI BERIES E
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FEm

EF

EEERDT

(SR D I MR BL
Hig




LRSS

Moursy, AS, ElI-Abagy, MM, Biodegradability of hydrocarbons in
the refinery wastewater from Moustorod Oil Refinery; in:
Manage Ind. Wastewater Dev. Nations Proc.,

Stucky, D & Harnza, A, eds, Oxford, UK., Pergamon, 453-466
(1982)

Moursy, AS, El-Abagy, MM, Biodegradability of hydrocarbons in
the refinery wastewater from Moustorod Oil Refinery; in:
Manage Ind. Wastewater Dev. Nations Proc.,

Stucky, D & Harnza, A, eds, Oxford, UK., Pergamon, 453-466
(1982)

EE

HEME S

CASEE

HIEE

ER
Ak

HEROEE: BHESh TR
HERAE: ZDth

Test type: not specified
Test Method: other

AR

HEiER

GLP

F—AHL

NO DATA

RBEGoTE

HER

SRERIE(K - UK

Test medium: seawater

HBNERE

FHiRRE

EERE °C

xTERYE & &L VR (me/L)

HRERES

DREEHITE

G
=ROEE®%) HE

G (HB)

W (HE)

SHERE-

SRR

SRR

I WS I

-2
-3
SERE—4

S RE )

LR USN DN REERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

fEim BHD—nELT, BAKDTIXI0BHETRERIZHEESINSD, |As a component of gas oil, it is completely degraded in
FSHUEYNEDEBEELI=AYTY LEERTIE, HZIZ(H2|seawater in 10 days. In a mesocosm experiment using
B, BEEICF2BE0ERZEDE. $2BHTELBMNT TL |simulated Narraganset Bay conditions, complete biodegradation
= occurred in approx 2 days after a 2-week lag in spring and a

2-day lag in summer.

AR

EEHERIT

EFEME D I HTAR L

HigE

51 AX#R Howard, PH, Handbook of Environmental Fate and Exposure Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989) Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

EZ

SERDTELE: BIFESH TLVEL

Test type: not specified

F—FEL

NO DATA

XEBME 5 LV RE(me/L)

HEEERIFE S

NREE TR

#ER

REDBEE®) BE

G)(HE)

) (HH)

SRR

SRR

SRR

I [NSFE WS (REFE

BHlw(N

SHRRE

DEE Y

ERBRUSN DI RERIES E
RUZDHEER

NEMED7, 14BEDHRE

ZDfth

FE

ER

WP TOLE: BHERPHONERT HEFHEEIND,

Degradation in the ground: presumed slow transformation after
acclimatization.

ERERDT

BB TR AL
H8

LRSS

Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

BZ




HEMER

CASES

MES

FER
Ak

FERDIBEE: BIRESN TLVELY
HERA & KR TORE, BRI LH>THRSNIHK
EBICREREHM

Test type: not specified
Test Method: Degradation in ground water: in aquifer
contaminated with fuel; with addition of nutrient

AR

HEiE R

GLP

F—AHL

NO DATA

HEREITo15F

SERSEH

SERIE(R: H Tk

Test medium: ground water

HBNERE

300 pg/I A%

300 u g/l fuel

FHiRRE

EERE °C

XTERYE & L VR (me/L)

HRERES

NREEHITE

R

=ROEEG%) HE

G (HB)

W (HE)

SRR

SRR

[TFF (R (W

w|IN

SRR

AR

S RE YY)

LSRR USN DO RERESE
EUZD#HEE

NEMEDT, 14BEDHRE

ZDh

FEEm

MEMERITIIBERMZ TINTHY ., REZD HFINH S AR
W TI0%% L [E T2,

JEBETKBTOMEMER(T 1B % T8 THY ., 3B
fl#&IZ5E T LTz,

90% microbial transformation after 3 weeks, > 90% in less than
1 week with addition of nutrient.

In uncontaminated aquifer, microbial transformation ca. 85%
after 1 week, complete after 3 weeks

EIR

EREERDT

BB AR AL

Hig
LRSS

Thomas, JM, Gordy, VR, Fiorenza, S, Ward, CH, Biodegradation
of BTEX in subsurface materials contaminated with gasoline:
Granger, Indiana. Wat. Sci. Tech. 22(6):53-62 (1990)

Thomas, JM, Gordy, VR, Fiorenza, S, Ward, CH, Biodegradation
of BTEX in subsurface materials contaminated with gasoline:
Granger, Indiana. Wat. Sci. Tech. 22(6):53—-62 (1990)

EE

HEME R

CASEE

HEE

EE
Ak

SHERDTELE: BIFSH TLVEL

Test type: not specified

&R

HBiE IR

GLP

HEREIT oI5

SERS M

AEBRMERE

BRRE

BERE °C

XEBME 5 LV RE(me/L)

SRR RIE A
NEREEHAE
ifia
SESEE®%) HE W(BAAR) [OIEIED)
SRR
S EERE-2
SEEEE-3
S RRE-4
S ERE Y
LTERBRUNODBEAEAE
RUZOHER
HNEMED7, 148 EDHREE
Z D1
$5EH
SERR HIEBEOTEFEY (C21—FEFROTHIRENIA—LE)IZ |It has been shown that several species of soil (including
[FIFIRVEUEH—DRFERELTHATZEEDMHY.  |pseudomonas and achromobacter) are capable of utilizing
B R D —FE T D Nocardia tartaricans AT CC 31190(%dH5— |ethylbenzene as a sole carbon source and that the fungus
EDEBTTIFIARVEVEFI-TIZIVIBR/—ILEXVT |Nocardia tartaricans AT CC 31190 can convert ethylbezene
BRI /TR TERIENFERINTINS, into 1-phenylethanol and acetophenone under certain
conditions.
EEHERIT
1S58 O I B IR L
Hi#
EllEEE S ECETOC, Joint Assessment of Commodity Chemicals, No. 7,  |ECETOC, Joint Assessment of Commodity Chemicals, No. 7,
= p.7. ISSN 0773-6339-7 (1986) p.7. ISSN 0773-6339-7 (1986)
&

3.5. BOD-5, COD#F7=1£BOD-5./CODLL
BOD-5. COD_OR RATIO BOD-5/COD

HEBRYMEL
|CAS§%—'




HMES

R
BODSDE A%
GLP T—3%L NO DATA

HEBRETo1F

AERFT A APHA (F AN ARBERR). 19465 DHEICE
CI-RR#ERIBODA IRk
20°C

Test Method: Standard Dilution B.O.D. technique according to
APHA, 1946
20 degree C

HEALH o % . : . :
: RETK. KEIliE inoculum: domestic sewage, non—adapted
IFILRUEVRE - 1000 mg/| ethylbenzene — 1000 mg/I
wE e —
R
#5R mgO,/L
BOD/CODLE
Z Dt
&5 BOD5 = ThODIZ®L T2.8% BOD5 = 2.8% of ThOD
R
EEHERIT
EFEME D I HTAR R
HigE
Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic [Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic
3Bk detergents. II. Studies on the relation between chemical detergents. II. Studies on the relation between chemical
structure and biochemical oxidation. Sewage Industrial Wastes [structure and biochemical oxidation. Sewage Industrial Wastes
27: 917-928 (1955) 27: 917-928 (1955)
EZ
HBRYMER
CASES
HEE
R
BODSQEHFE
GLP T—3%L NO DATA
HBRETo1-F
SREE % APHA (ZAUDDRBEGR). 1946FE DA EIZHE |Test Method: Standard Dilution B.O.D. technique according to
L4122 p7BOD A FRiE APHA, 1946
rEs s 20°C 20 degree C
SRR ¥ RETK., XIE inoculum: domestic sewage, non—adapted
IFILRUEVRE - 1000 mg/| ethylbenzene — 1000 mg/I
wE e —
R
#5532 mgO,/L
BOD/CODLE
Z Dt
&5 BOD5 = ThODIZ®L T2.7% BOD5 = 2.7% of ThOD
R
EEHERIT
EFEME D I HTAR L
Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic [Bogan, RH, Sawyer, CN, Biochemical degradation of synthetic
3Bk detergents. II. Studies on the relation between chemical detergents. II. Studies on the relation between chemical
structure and biochemical oxidation. Sewage Industrial Wastes [structure and biochemical oxidation. Sewage Industrial Wastes
27: 917-928 (1955) 27: 917-928 (1955)
EZ
HBRYMER
CASES
HEE
R
BODSQEHFE
GLP T—3%L NO DATA
HBRETo-F
SHERZ 4 sHER A% AIChE DIPPR 911 OO (VA TR K% (2 Test Method: AIChE DIPPR 911 project, Michigan Tech,
AR SHUMR—RY)) Houghton, Michigan
=R
RE
fE5R mg0,/L
BOD/CODtE
Z Dt
$EER COD=238g0,/g W& COD =2.38 g 0,/g chem
AR
EFEMRIT
(ERETE D I BRI
HigE
3k Janicke, W, Wasser-Boder—und Lufthygnen Des Bandes— Janicke, W, Wasser-Boder—und Lufthygnen Des Bandes—
Gasundheits. Dietrich Riemer Verlag, Berlin (1983) Gasundheits. Dietrich Riemer Verlag, Berlin (1983)
|[FZ
HBRYEL
CASES
HEE
AR
BODSDQH %

T=5%L

NO DATA




=E

#ER mgO,/L

BOD/CODtE

Z 0t

ThOD = 3.17 g 0,/g Y&

ThOD = 3.17 g O,/g chem.

il

R

EEERIT

(SR D I MR BL
Hig

SIFAXHR

Mihelcic, J, (JR. Baker) Paper #269, 270. AIChE DIPPR 911
project. Michigan Tech, Houghton, Michigan (1992)

Mihelcic, J, (JR. Baker) Paper #269, 270. AIChE DIPPR 911
project. Michigan Tech, Houghton, Michigan (1992)

EE

3.6 EWRMEME
BIOACCUMULATION

HEMER

CASES

HMES

ER

HiE

£hiE

Carassius auratus

Carassius auratus

EFHHE (B)

REERE

HEit HAR

GLP

F—AHL

NO DATA

HEBREITo1F

2L E

EGEI

WERME R

xERYE

HEBYE R RV E

HEBARXEE

=]

RTE T8

EESHE %)

HERHOBERY ERE

= B2 (BCF)

BCF=15; log BCF=1.9

BCF = 15; log BCF = 1.9

R

EEHRDT

(SR D I MR BL
Hig

2 X

Ogata, M, Fujisawa, K, Ogino, Y, Mano, E, Partition coefficients
as a measure of bioconcentration potential of crude oil
compounds in fish and shellfish. Bull. Environ. Contam. Toxicol.
33: 561-577 (1984)

Ogata, M, Fujisawa, K, Ogino, Y, Mano, E, Partition coefficients
as a measure of bioconcentration potential of crude oil
compounds in fish and shellfish. Bull. Environ. Contam. Toxicol.
33:561-577 (1984)

&=

HEMER

CASES

MES

ER

ik

BRKF D09 £ 0.1 mg/l OFHKBEED (TFILAVEY
JEEE:0.005 = 0.002 mg/l) 2, HRERAZE2HMEEL -, TF
IR EUERUC2EMA LY DT REZGLCTERIE
L= £EYEHE=FHEBTDC2BRAVFUE (BREE.
mg) / KB THE (mg)

Fish were exposed to 0.9+/-0.1 mg/| of a water—soluble
fraction of crude oil (concentration of ethylbenzene: 0.005+/—
0.002 mg/|) in flowing sea water for 42 days; analysis of
eethylbenzene and C2-substituted benzenes in tissues by
GLC; bioconcentration = mg C2-substituted benzenes in dry
weight muscle tissue/mg in water.

£HiE

Oncorhynchus kisutch

Oncorhynchus kisutch

ERUHE (B)

REERE

HEit HAR

GLP

F—AHL

NO DATA

HEREITo1F

LiDAbA

EGEI

WERME R

xERYE

HEBYE R RV E

HEBAXEE

#

RTE 178

EESHE %)

HERH ORI EIRE

= B2 (BCF)




$Eim 2. 3. 5 R BDEMERERBIIZFNENIL, 24, 2TH-o1=, |bioconcentration values after 2, 3, and 5 weeks are 1.1, 2.4,
FEDEARRE., C2BMALVEU (FHRETEETH 7= (B HFR |and 2 resp; after one week of depuration, C2-substituted
5: 0.05 mg/ke) o benzenes not detectable (limit of detection: 0.05 mg/kg). BCF
BCF =1 =1
AR
EEHERIT
EFEME D I HTAR L
HiEE
5| A 3CER Roubal, WT, Stranahan, SI, Malins, DC, The accumulation of low [Roubal, WT, Stranahan, SI, Malins, DC, The accumulation of low
molecular weight aromatic hydrocarbons of crude oil by coho |[molecular weight aromatic hydrocarbons of crude oil by coho
salmon (Oncorhynchus kisutch) and starry flounder salmon (Oncorhynchus kisutch) and starry flounder
(Platichthys stellatus). Arch. Environ. Contam. Toxicol. 7: 237— |(Platichthys stellatus). Arch. Environ. Contam. Toxicol. 7; 237—
244 (1978) 244 (1978)
EZ
HBRYEL
CASES
HEE
ETN
ik BRAKPD0.9 + 0.1 mg/l DFEHKBHEES (TF LA E 2 |Starry flounder were exposed to 0.9+/-0.1 mg/| of a water—
JEE:0.005 + 0.002 mg/) [CXIHLAE14BERFELT-. TF|soluble fraction of crude oil (concentration of ethylbenzene:
WAV BV ELUPC2EBAE L DT REZGLCTAIE [0.005+/-0.002 mg/l) in flowing sea water for 14 days; analysis
L. £ =EEPDC2BRM~A EUE (LI2gEE. of ethylbenzene and C2-substituted benzenes in tissues by
mg) / KFTHE (mg) GLG; bioconcentration = mg G2-benzenes in dry weight muscle
tissue/mg in water.
EXEE] Platichthys stellatus Platichthys stellatus
&M ()
RERE
Bttt 2ARS
GLP T—3%HL NO DATA
HBRETo-F
2B
HEREH
WERME R IR
XERME
REWELE RO HE
HEBHRX A Eik
7R e —
ETETH
EEEEsE )
HERPDBBRYERE
=% 2 (BCF) BCF =4 BCF=4
HRA < HE it E 20
ittt B RS
KEY
ZDDEE BCF = 4 BCF=4
EYRERE: bioconcentration values:
1A% : 20 (FR#RHE) . 6 (BFER) . 7 (BR) after one week: 20 (muscle tissue), 6 (liver), 7 (gills);
2B : 4(FrRR) . 10 (AR . 4 (FR) after two weeks: 4 (muscle tissue), 10 (liver), 4 (gills);
HEE D2 ER% . C2BMA B I R R 0.05 after 2 weeks of depuration, C2—-Substituted benzenes not
me/kg) B LUER (FRHEFR SR 0.1 mg/ke) TR EETH DIz, [detectable in muscle tissue (limit of detection: 0.05 mg/kg) and
gills (limit of detection: 0.1 mg/kg).
kil
AR
EFEMRIT
(EREME D I BRI
Hig
5| FAXHk Roubal, WT, Stranahan, SI, Malins, DC, The accumulation of low |Roubal, WT, Stranahan, SI, Malins, DC, The accumulation of low
molecular weight aromatic hydrocarbons of crude oil by coho |[molecular weight aromatic hydrocarbons of crude oil by coho
salmon (Oncorhynchus kisutch) and starry flounder salmon (Oncorhynchus kisutch) and starry flounder
(Platichthys stellatus). Arch. Environ. Contam. Toxicol. 7: 237 |(Platichthys stellatus). Arch. Environ. Contam. Toxicol. 7: 237~
244 (1978) 244 (1978)
EE
HBRYMEL
CASES
HEE
AR
ik
EiE Ef Bottomfish
ZHHE (H)
BRRRE
ittt HARS
ap =—&HL NO DATA
HRERSLE
AHE
RS
BERMERR
SERME
HENEL RO HE
HEBAX Ei
pi=]
REE/TH |

EEEHE W)




HERH DRV ERE

iR HE R (BCF)

HUA < P 5E 45

OAAVRAVRNEBLEBDKE (D UM AT, 1982
) FHYEDHZRK0.01 ppm

Commencement Bay and adjacent waterways, Tacoma, WA,
1982: highest average level 0.01 ppm.

EIR

ERERDT

BB TR AL
H8

S

Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

Howard, PH, Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Volume I: Large Production and
Priority Pollutants, Lewis Publ. Inc., Michigan (1989)

BZ

HEMER

CASES

HMES

ER

Hik

ZHREBIZ. IvoEREKOREKBEES EHEEN &
BERKX TEEMRE LIz, TFILAUEVEE(L0.08 mg/IT
Hotze TFILAUEL D HTIZIEXGC/FIDE AL,

Clams were exposed to a continuous—flow (3% salinity ) of the
water—soluble fraction of Cook Inlet crude oil for 8 days;
concentration of ethylbenzene = 0.08 mg/I; analysis of
ethylbenzene by GC/FID.

£WiE

— & H (Tapes semidecussata)

clam (7Tapes semidecussata)

ERHHE (B)

REERE

HEit HARA

GLP

F—AHL

NO DATA

HEREITo1F

PLiDAbA

EGEI

WERME R

xERYE

HEBYE R RV E

HEBEAXEE

#

RTE 178

EESHE %)

HERHOWERY B IRE

=B 2 (BCF)

HBPOIFILAEVRE
28H =034 mg/kg GEEE)
9H B = 0.5 mg/kg;
THURICEESNh S GRERR = 0.13 mg/)

ethylbenzene concentrations in clam tissues:
at day 2 = 0.34 mg/kg wet weight,
at day 9 = 0.5 mg/kg;
depuration within 7 days (detection limit = 0.13 mg/)

FEa

R

EEHRDT

(SR D I MR BL
Hig

2 AR

Nunes, P, Benville, PE, Uptake and depuration of petroleum
hydrocarbons in the Manila clam, Tapes semidecussata Reeve.
Bull. Environ. Contam. Toxicol. 21: 719-726 (1979)

Nunes, P, Benville, PE, Uptake and depuration of petroleum
hydrocarbons in the Manila clam, Tapes semidecussata Reeve.
Bull. Environ. Contam. Toxicol. 21: 719-726 (1979)
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£HiE
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REERE

HEit HAR
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NO DATA
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Z D DEE

FE

ER

Yoshidaib (19834F) # &K UMcKay s (19804F) [£74 54/ —)L/7K
HEFRBEATEL. TN EFNlog PowlEZE3.155KU311&L
T2e SOTEMD, TFIAVEL D EYERIEITPEETH
Y, EMEREHRBIEHI00HE T HEHRIIND, 112L. ]
EFETITEBINTORERTORRICEVT LR D K57
BEDOAYBEREIEEEOONTULEL,

Yoshida et al. (1983) and McKay et al. (1980) measured the
octanol/water partition coefficients and found log Pows of 3.15
and 3.11 respectively, which suggest that ethyl benzene has a
moderate potential to bioaccumulate, corresponding to a
bioconcentration factor of about 100. However, in the tests so
far performed on living organisms such a degree of
bioconcentration did not occur.

ERERDT

BB AR AL
H8

LRSS

ECETOC, Joint Assessment of Commodity Chemicals, No. 7, p.
7, ISSN 0773-6339-7 (1986)

ECETOC, Joint Assessment of Commodity Chemicals, No. 7, p.
7, ISSN 0773-6339-7 (1986)
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HE4

FNER#E R (EU-RAR)

JRX (EU-RAR)

-1 A~DAMEN
ACUTE_TOXICITY TO_FISH

HERYME IFIAEY Ethylbenzene

= — 1%

- USEPA 19854 TRRH AR5 TSCA 797.1440. 3B 2 FH M [USEPA. 1985 Test Guidelines TSCA 797.1440. Fish Acute
- SHER Toxicity Test.

GLP EIR) YES

HEREITo-E

s, R, HiGE Menidia menidia Menidia menidia

I RRAE

HBENEO IO R

HERMEDORAE

1% R DI RN F %

FRERE
HBRAD/E. AR, KE

HBRAKEH-YDAKSE

ZEMECORZMEHBER

CoAfb&H

FHKIR

FFKDILFHEE

iﬁ%ﬁi@f&(&(ﬂ%ﬁiﬁf&)&%@%ﬁ@

FRNEOEAE COREE

AR/ BROEREZORE

RO

RN 96RF 96 hrs

HEr A K Flow through
oK 3R/ H KSR

EH. ELEYDAK

FENRRINDAEDTRER
BRUXEBRXICEH1THKE

SRR B #n

BREADIKE

R ERE DB S &
HER

iia
RERE

SEAlRE

AP EERE

ZERTEDR

HiEtmER

R
SMBRICHITHELE

EERIS

ZOBOBERE
i

#52 (96h-LC50)

NOEC #33.3; LC50 5.1~5.7; LC100 #37.3 ppm

NOEC ca. 3.3; LC50 is between 5.1 and 5.7; LC100 ca. 7.3 ppm.

EEERaT

F—RETA

(BB D FBAR B

Elli: by

EB analysis: U.S. EPA. 1984, Method 602. Purgeable Aromatics.
Federal Register 49 (209), Friday, October 26, 1984.

Study Report: Robert L. Boeri, Flow—through, Acute Toxicity of
Ethyl Benzene to the Atlantic Silverside, Menidia menidia. Enseco
Incorporated, Marblehead, MA, December 22, 1987a.

EB analysis: U.S. EPA. 1984, Method 602. Purgeable Aromatics.
Federal Register 49 (209), Friday, October 26, 1984.

Study Report: Robert L. Boeri, Flow—through, Acute Toxicity of
Ethyl Benzene to the Atlantic Silverside, Menidia menidia. Enseco
Incorporated, Marblehead, MA, December 22, 1987a.

&EE

IFIREY

Ethylbenzene

IFIARUEUHIE = 99%

Ethylbenzene purity = 99%

B — %
ok

Z Dt

Other

GLP

T—5GL

NO DATA

HEREToF

B8 R fHGE

Pimephales promelas

Pimephales promelas

IVRRAVE
TOAE

AHEIZE DL

based on analytical data.

HERME DS
WA

HBRYE DS
T 3%

#= 2 DHfiaAE
HERAD/E. AR, KE

FRERE
HBRAKEH-YDAKSE

SEMECORZMEHBER

CowAlb&H

KR

FFKDILFHEE

iﬁ%ﬁiﬁi&(&(ﬂfﬁﬁiﬁi&)&%@%ﬁ@

FRNEOEAE COREE

AR/ BROEREZORE

RUHBRICEITHKE

(BREE : [RXTIEI02 7.0 mg/l | LR E SN TLV =AY, EELLIE
[0, 7.0 mg/lITHEERHOND)

RED
il 96RF 96 hrs
SHEr A K Flow through
ok S /K SRR
EH IELYDARK

pH 7.4 pH 7.4

45.6 mg CaCOy/I 45.6 mg CaCOy/|
BESBBEINDHED1RER |02 7.0 me/l 027.0 mg/1

SRR B #H

26°C

26 deg C




BB DIRE

EMEHT B

RERCEDE

HEHEE

T
MERICHIFTHETE

EERIS

ZDDBEER
i=F]

#52 (96h-LC50)

LC50 = 12.1 (95%{E 28 X[ 11.5~12.7) mg/I

LC50 = 12.1 (95% confidence intervals 11.5-12.7) mg/|

EHEERaT

F—RETA

EREE QLRI

Hi B

51 AR

Geiger, DL, Poirer, SH, Brooke, LT, Call, DJ (eds.), Acute toxicity
of organic chemicals to fathead minnows (Pimephales promelas).
Vol. Ill, Center for Lake Superior Environmental Studies,
University of Wisconsin—Superior, Superior, WI (1986)

Geiger, DL, Poirer, SH, Brooke, LT, Call, DJ (eds.), Acute toxicity
of organic chemicals to fathead minnows (Pimephales promelas).
Vol. IlI, Center for Lake Superior Environmental Studies,
University of Wisconsin—Superior, Superior, WI (1986)

IFIRUEY

Ethylbenzene

T—BBL

NO DATA

HAEREToE

BIE. R HieE

Pimephales promelas

Pimephales promelas

IURRAUE
TOHE

SHiE%EL

no analytical data
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75k

HERME DS
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FERDHEEAE
HRAD A, AR, AE

FERS M
ABRAKEHYDARKE

SEWECORZMHBRRER

CAfbZH

KR

FIKDIEZHHEE

?;:n%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁiﬁ)t%@%ﬁﬁ

REEOEAT COEEE

RRRBE BRI DIBEEZDRE

BERR

27 1

96 B

96 hrs

1F 7K

Static

HOKER /KB

EH, LESYDRK

HEIPBEINDUEDTRER
EUHEBXICEITHKE

BRI P i

BB DIKE

Lol R
BERE

SAEE

e T

RERCEDE

HEHEE

T
MERICHIFTHETE

EERIS

ﬁﬁwﬁﬁﬁ-‘ﬁ%%

fit

#5522 (96h-LC50)

HEJK: LC50 = 42.33(95% {S4EFRF 33.52~53.47)mg/|
BRJK: LC50 = 48.51(95% {S4EFR S 38.90~62.83)mg/|

hard water: LC50 = 42.33 (95% confidence limits 33.52-53.47) mg/|
soft water: LC50 = 48.51 ( 95% confidence limits 38.90-62.83) mg/|

EEERaT

F—RETA

ERE QR

Hi B

Ellb SN

Pickering, QH, Henderson, C, Acute Toxicity of Some Important
Petrochemicals to Fish. J. Water Poll. Cont. Fed. 39: 1419-1429
(1966).

Pickering, QH, Henderson, C, Acute Toxicity of Some Important
Petrochemicals to Fish. J. Water Poll. Cont. Fed. 39: 1419-1429
(1966).
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Ethylbenzene

B — %

Ak

REDORREDASL—230F 52D, TFILAVELUE/NLR
®B5L1,

I7L—avic&Y, BRBICIFILAVEUDEBREMNELIE
Ezbhb,

Ethylbenzene introduced via pulse dosing to simulate a spill.
Ethylbenzene probably volatilized in this study due to aeration.
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(AIAY.4

NO

HEREToEF

BIE. R, Hi6E

Oncorhynchus kisutch

Oncorhynchus kisutch

IVRRAUE
TOHE

HBRYME DS
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SRNADS
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HEBRAKEH-YDARKS
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KR

FIKDIEZHEE
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HEBRYENFRPTOREN

BEMF/ BREIOERLZORE

RO

AEHHE 96RF 4 96 hrs
AEBAR 1Bk static
ok /KR

EH.LESYDRK

HENPBEINDUELTRER
BEUHEBRXICHEITHKE

BRI P i

BB DIRE

< 1538 T R D H 5

RE IR

fo i
8
i

HHRRE

e T

RERCEDE

HATHIFER

EZTN
RERICHTHETE

EERIE

%0)11@0)%5.?%*%

38 : 0 ppm = 0%; 10 ppm = 13%; 50 ppm = 100%

Mortality: 0 ppm = 0%; 10 ppm = 13%; 50 ppm = 100%

;&
ou
=

SRS A
RO A, AR, AE

%*%(%h LC50) LC50 [FFRESN TLVELY; 10~50 ppmDE BN TH B LG50 not reported in article; between 10 and 50 ppm.

EFEHRIT

F—RETA

{EETE D FIBTIRBL
Morrow, JE, Gritz RL and Kirton, MP, Effects of Some Morrow, JE, Gritz RL and Kirton, MP, Effects of Some

5| ATk Components of Crude Oil on Young Coho Salmon. Copeia 2: 326— |Components of Crude Oil on Young Coho Salmon. Copeia 2: 326—
331 (1975) 331 (1975)

|{EZ

HEBYE IFIAEY Ethylbenzene

E—1%

HiE Z Dt Other

GLP [ELy YES

HREToF

g, 2. HiaE Oncorhynchus mykiss Oncorhynchus mykiss

IVRRAUE

REMEDLTDEE HDHTiELL no analytical data

HERME DR E

#5 R NIRRT F R

Eﬂ%ﬁﬁﬁﬂ(%ﬁ)tb)d)ﬁﬁ(i

SEYETORZHABRRER

CoAfbZH

KR

FIKDIEZHEE

?;:n%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁiﬁ)t%@%ﬁﬁ

REEOBAT COEEE

BEMF/ BEIOERLZORE

RERH

Y Ll 96BFH 96 hrs

AHERA 17K Static

KSR/ KB

ERNELLYDAK

FENERINFDLEEHTRER |pPH7.2~75 pH 7.2-7.5
RURBRICETSKE 40~50 mg CaCOy/I 40-50 mg CaCOy/|
B2 R E S E 12°C 12 deg C
BEE):-JO)#(%:

ﬁ] AEREDHESE

nX}E/EJ#

= I
|

EARE

EX T

RERCEDE

HETAEER

FEIR
RERICHTHETE

EERIE

%0)1&0>§E$‘f‘*%

=
o
o
|

Fish and Wildlife Service, Resource Publication 137, Washington,
DC (1980).

‘f‘*%(%h LC50) LC50 = 14 (LC50 95% {E%EMX M 11~18 mg/I) LC50 = 14 (LC50 95% confidence intervals 11-18 mg/I.)
EHEMERIT
X¥—2RE3T4
{251 D FI B AR L
Higt
Johnson, WW and Finley, MT, Handbook of acute toxicity of Johnson, WW and Finley, MT, Handbook of acute toxicity of
3 At chemicals to fish and aquatic invertebrates, US Dept. Interior, chemicals to fish and aquatic invertebrates, US Dept. Interior,

Fish and Wildlife Service, Resource Publication 137, Washington,
DC (1980).
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HERYME IFIAEY Ethylbenzene

F— 1

Bk OECDH AF512,203 OECD Guide-line 203
GLP {8 YES

AEREITo-F

RS N Oncorhynchus mykiss Oncorhynchus mykiss
IVRRAVE

RERMED DA E SHE analytical data
HEBYEDOI AL

& R DI R F %

HEREH

HRADBR. AR . KE

ABRAKEH-YDAKE

SEYETORZHHARRER

CoAlbZH

KR

FIKDIEZHEE

iﬁ%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t?@%ﬁﬁ%

HEBRMENFRHTCORES

ERBA/SHOBELLORE

RERH

96 FF

96 hrs

1E 7K

Static

EHLESYDARK

HENPBEINDUELTRER
EUHEBRXICEITHKE

BRI P i

12°C

12 deg C

BB DIRE

15381 T R D H 5

EERIS

#5 5 (96h-LC50)

LC50 = 4.2mg/I

LC50 = 4.2mg/I

EEERaT

F—REATA

ERE QLRI
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Elli: by

Galassi, S, Mingazzini, M, Vigano, L, Cesareo, D, Tosato, ML,
Approaches to modeling toxic responses of aquatic organisms to
aromatic hydrocarbons. Ecotoxicol. Environ. Safety 16: 158-169
(1988).

Galassi, S, Mingazzini, M, Vigano, L, Cesareo, D, Tosato, ML,
Approaches to modeling toxic responses of aquatic organisms to
aromatic hydrocarbons. Ecotoxicol. Environ. Safety 16: 158-169
(1988).
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Ethylbenzene

= f‘lﬁ

FiE

ARRERIFBKER N TIT o1,

This test was conducted using soft water.
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HAEREToEF

BIE. R fieE

Lepomis macrochirus

Lepomis macrochirus

IURRAUE
TOHE

SHE%EL

No analytical data.
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#5 2 (96h-L.C50)

LC50 = 32 mg/| (95% {E %8R 32.00~32.00 mg/1)

LC50 = 32 mg/| (95% confidence intervals 32.00-32.00 mg/I).

FRERE
HERAD/E. AR, KE

EEHRIT

F—RETA

EEHDFIBTR L

High
Pickering, QH and Henderson, C, Acute Toxicity of Some Pickering, QH and Henderson, C, Acute Toxicity of Some

5| AXHR Important Petrochemicals to Fish, J. Water Pollut. Control Fed. [Important Petrochemicals to Fish, J. Water Pollut. Control Fed.
39: 1419-1429 (1966). 39: 1419-1429 (1966).
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HERYME IFIAEY Ethylbenzene

F—1
ZOMth; —EDYMEIZOWTHREREEEL =, BTN T 15 |other; a series of chemicals was tested; some were mixed with a
MBI DOWTILBF (1,6-~NTH A —IL, TEIY OAF  |solvent (1,6-hexanediol, acetone, dimethylformamide, or ethanol)

ik IWRILLTIR, T8 /— L) EREB LT REBXIZIE. (B LFEAL |if insufficiently soluble. The paper does not indicate which

- BEIR) IFILRVEVIZEDAFZFRALE=OMNMIEE SN [solubilizer if any was used with ethylbenzene. It does report that

TUWEW ERSINTL DD IETBREIEDYME N H>T-ZEDFH |undissolved chemical was noted.
THd,

GLP LMWYVE NO

HBEITo-F

faE, Rif HiLE Lepomis macrochirus Lepomis macrochirus

IVRRAVE

HBYVEOIHOEE HArfELL No analytical data
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#5 2 (96h-L.C50)

LC50 = 150 mg/I; 95% {E%ERXFH 130~200 mg/I

LC50 = 150 mg/l; 95% confidence interval 130-200 mg/I.
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Buccafusco, RJ, Ells, SJ, LeBlanc, GA, Acute Toxicity of Priority
Pollutants to Bluegill (Lepomis macrochirus). Bull. Environm.
Contam. Toxicol. 26: 446-452 (1981).

Buccafusco, RJ, Ells, SJ, LeBlanc, GA, Acute Toxicity of Priority
Pollutants to Bluegill (Lepomis macrochirus). Bull. Environm.
Contam. Toxicol. 26: 446-452 (1981).
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Ethylbenzene
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F UK (REASLEM—ETHEILSICHRDILOIFILAVEY
ZER)

Semistatic conditions consisted of replacement of ethylbenzene
to insure that ethylbenzene concentration was relatively
constant.

GLP

(AIAY.4

NO

HAEREToEF

BIE R HieE

Leuciscus idus melanotus

Leuciscus idus melanotus
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No analytical data
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FENRRINDAEDTRER
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METHIFER
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EERIS
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i

#5 2 (96h-L.C50)

LCO=26; LC50 =44; LC100 = 70 mg/I

LCO 26; LC50 = 44; LC100 = 70 mg/I

EEERaT
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{E3E1E D FBR B
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Ellb SN

Juhnke, VI, and Ludemann, D, Ergebnisse der Untersuchung von
200 chemischen Verbindunger auf akute Fischtoxizitat mit dem
Goldorfentest, Z.F. Wasser— und Abwasser—Forschung 11 (5):
161-164 (1978).

Juhnke, VI, and Ludemann, D, Ergebnisse der Untersuchung von
200 chemischen Verbindunger auf akute Fischtoxizitat mit dem
Goldorfentest, Z.F. Wasser— und Abwasser—Forschung 11 (5):
161-164 (1978).
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A series of chemicals was tested using seawater. Some were
mixed with a solvent (triethylene glycol, acetone, or deionized
water) if insufficiently soluble. The paper does not indicate which
solubilizer if any was used with ethylbenzene.
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NOEC 88 mg/I
LC50 = 280 (95%{EEFR5R 260~ 290) mg/I

NOEC 88 mg/I
LC50 = 280 (95% confidence limits 260-290) mg/|.
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Heitmuller, PT, Hollister, TA and Parrish, PR, Acute Toxicity of 54
Industrial Chemicals to Sheepshead Minnows (Cyprinodon
variegatus), Bull. Environm. Contam. Toxicol. 27: 596-604 (1981).

Heitmuller, PT, Hollister, TA and Parrish, PR, Acute Toxicity of 54
Industrial Chemicals to Sheepshead Minnows (Cyprinodon
variegatus), Bull. Environm. Contam. Toxicol. 27: 596—-604 (1981).
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‘f‘*%(%h LC50) LC50 = 94.44 (95%{S#EX ] 79.62~110.1) mg/I LC50 = 94.44 (95% confidence intervals 79.62-110.1) mg/I.
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Pickering, QH and Henderson, C, Acute Toxicity of Some Pickering, QH and Henderson, C, Acute Toxicity of Some

5| A 3T#Ek Important Petrochemicals to Fish, J. Water Pollut. Control Fed. [Important Petrochemicals to Fish, J. Water Pollut. Control Fed.
39: 1419-1429 (1966). 39: 1419-1429 (1966).
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#5 2 (96h-L.C50)

LC50 = 97.1 (95% {S#ERXFH 81.45~114.58) mg/|

LC50 = 97.1 (95% confidence intervals 81.45-114.58) mg/|.
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Pickering, QH and Henderson, C, Acute Toxicity of Some

Important Petrochemicals to Fish, J. Water Pollut. Control Fed.

39: 1419-1429 (1966).

Pickering, QH and Henderson, C, Acute Toxicity of Some
Important Petrochemicals to Fish, J. Water Pollut. Control Fed.
39: 1419-1429 (1966).
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HBRAD/E. AR, KE

HERYME IFIAEY Ethylbenzene
] — 1%
DHERIZEDE ARBRRICHETINE LRBIF LA+ [Based on analytical results, > 99% of the ethylbenzene in the test
Fik UHV24EERE LI E L LT, BHERME D FEIXITHA M DT=, |system was lost in less than 24 hours. No attempt was made to
- supplement this chemical.
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#5 2 (96h-L.C50)

LC50 = 4.3 (95% {E3EX R 3.9~4.7) mg/I

LC50 = 4.3 (95% confidence intervals 3.9-4.7) mg/|.
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Benville, PE Jr., and Korn, S, The acute toxicity of six monocyclic
aromatic crude oil components to striped bass (Morone saxatilis)
and bay shrimp (Crago Franciscorum). Calif. Fish and Game 63(4):
204-209 (1977).

Benville, PE Jr., and Korn, S, The acute toxicity of six monocyclic
aromatic crude oil components to striped bass (Morone saxatilis)
and bay shrimp (Crago Franciscorum). Calif. Fish and Game 63(4):
204-209 (1977).
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#E 5 (96h-LC50) LC50 = 210 (LC50 95% {E#8X [ 134~330) mg/I LC50 = 210 (LC50 95% confidence intervals 134-330) mg/!.
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Johnson, WW and Finley, MT, Handbook of acute toxicity of Johnson, WW and Finley, MT, Handbook of acute toxicity of

3 At chemicals to fish and aquatic invertebrates. US Dept. Interior, chemicals to fish and aquatic invertebrates. US Dept. Interior,
Fish and Wildlife Service, Resource Publication 137, Washington, |[Fish and Wildlife Service, Resource Publication 137, Washington,
DC (1980) DC (1980)
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LC50 = 97.1 (95% {S#EXFH 81.5~115) mg/I.
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LC50 = 97.1 (95% confidence intervals 81.5-115) mg/|.
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Pickering, QH and Henderson, C, Acute toxicity of some
important petrochemicals to fish, J. Water Poll. Control Fed. 38:
1419-1429 (1966).

Pickering, QH and Henderson, C, Acute toxicity of some
important petrochemicals to fish, J. Water Poll. Control Fed. 38:
1419-1429 (1966).
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EC50 = 9.9 mg/I

EC50 = 9.9 mg/I
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Galassi, S, Mingazzini, M, Vigano, L, Cesareo, D, Tosato, ML,
Approaches to modeling toxic responses of aquatic organisms to
aromatic hydrocarbons. Ecotoxicol. Environ. Safety 16: 158—-169
(1988).

Galassi, S, Mingazzini, M, Vigano, L, Cesareo, D, Tosato, ML,
Approaches to modeling toxic responses of aquatic organisms to
aromatic hydrocarbons. Ecotoxicol. Environ. Safety 16: 158-169
(1988).
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)
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EC50 = 1.81 mg/I (EC50s for 5 food levels ranged from 1.81 to
2.38 mg/I)
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i Vigano, L, Reproductive strategy of Daphnia magna and toxicity [Vigano, L, Reproductive strategy of Daphnia magna and toxicity
el of organic compounds. Wat. Res. 27: 903-909 (1993) of organic compounds. Wat. Res. 27: 903-909 (1993)
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s [399%% LEIZTF LA EUDRFE24BFH LLNIZEAR LTz, K |static conditions, > 99% of the EB concentration was lost within
7k HERTHEBME ORI ITHhiEn o1, the first 24 hours. No attempt was made to supplement this
chemical in the study.
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#£ % (48h—EC50) EC50 = 0.49 (95% {E3EE R 0.21~1.2) mg/I EC50 = 0.49 (95% confidence limits 0.21-1.2) mg/|
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Benville, PE and Korn, S, The acute toxicity of six monocyclic Benville, PE and Korn, S, The acute toxicity of six monocyclic

3| Ak aromatic crude oil components to striped bass (Morone saxatilis) |aromatic crude oil components to striped bass (Morone saxatilis)
and bay shrimp (Crago franciscorum). Calif. Fish and Game 63(4): |and bay shrimp (Crago franciscorum). Calif. Fish and Game 63(4):
204-209 (1977). 204-209 (1977).
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3% EPA-600/9-78-010 shrimp. EPA-600/9-78-010.
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NOEC = 1; LC50 = 2.6 (95% confidence limits 2.0-3.3); LC100 >
5.2 mg/l
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EB analysis: U.S. EPA. Method 602. Purgeable Aromatics. Federal |EB analysis: U.S. EPA. Method 602. Purgeable Aromatics. Federal
Register 49(209), Friday, October 26, 1984. Register 49(209), Friday, October 26, 1984.

3 Ak Study Report: Robert L. Boeri, Flow—through, Acute Toxicity of |Study Report: Robert L. Boeri, Flow-through, Acute Toxicity of
Ethyl Benzene to the Mysid, Mysidopsis bahia. Enseco Ethyl Benzene to the Mysid, Mysidopsis bahia. Enseco
Incorporated, Marblehead, MA, September 13, 1988. Incorporated, Marblehead, MA, September 13, 1988.
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Bobra, AM, Shiu, WY and Mackay, D, A Predictive Correlation for |Bobra, AM, Shiu, WY and Mackay, D, A Predictive Correlation for

3 A the Acute Toxicity of Hydrocarbons and Chlorinated the Acute Toxicity of Hydrocarbons and Chlorinated
Hydrocarbons to the Water Flea (Daphnia magna). Chemosphere, |Hydrocarbons to the Water Flea (Daphnia magna). Chemosphere,
12 (9): 1121-1129 (1983). 12 (9): 1121-1129 (1983).
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LeBlanc, GA, Acute Toxicity of Priority Pollutants to Water Flea |LeBlanc, GA, Acute Toxicity of Priority Pollutants to Water Flea

5| FA3T#Ek (Daphnia magna). Bull. Environm. Contam. Toxicol. 24: 684-691 (Daphnia magna). Bull. Environm. Contam. Toxicol. 24: 684-691
(1980). (1980).
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ECO = 120; EC50 = 190 (95% confidence limits 2.0-3.3); LC100 =
200 mg/I
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Bringmann, VG and Kuhn, R, Befunde der Schadwirkung Bringmann, VG and Kuhn, R, Befunde der Schadwirkung

3 A wassergefahrdender Stoffe gegen Daphnia magna, Z.F. Wasserund [wassergefahrdender Stoffe gegen Daphnia magna, Z.F. Wasserund
Abwasser—Forschung 10 (5): 161-166 (1977). Abwasser—Forschung 10 (5): 161-166 (1977).
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GLP L\WVE NO

HBRE(To-F

LiE, ek, HIAE Dicranophorus forcipatus (O.F. Muller) Dicranophorus forcipatus O.F. Muller.

IURRAUE

HBRMEDLITDEE SHTfEAZL No analytical data

HERME DR

fa R D#EEHEAT &

HEREM

HEBREYDRIR, BTNE, KIS E

ZEPETORZMERBHEE

SAERBAIABF D B R D

AHUKIR

FRKDILFHIEE

iﬁ%ﬁiﬁi&(&(ﬂ%ﬁiﬁi&)&%w%ﬁ@

HBRYED BRI TORES

BEEA ARIDBRETDRE

BB

REHM 6 B i 6 days

ABRAR 1E7K Static

EHL LELYQHEREYH

R EZEABESN-DUED
TVRERICHEITHKE

BRI P i

B DIRE

ﬁ]iﬁ'lii%lﬁd)%‘fﬁ?ﬁiﬁ

RERE

IFILAREUREIF0.02, 0.20, 2.00 % (BEY)

the concentration of EB used were 0.02, 0.20 and 2.00 % (v/v).

EARE

iff ik B 25 3

ZEBKEE RN

IR

AR DRI (L A

JEELRu ROz ZEDaE
HEm

#55(48h-EC50)

FBOAZDOYHEDERICET HEC50(E£90.02% (F=E%) TH
Y, BRI BHED42%5TH o=, SUBRED2ZRERT
[, BUAZ DM IR BBEEICLERFNEFN36.1%B L U21.7%T
BHotze TFIARVELDERICHT D5 LT R TSRS

After 6 days, the EC50 for growth of new individuals was
approximately 0.02 % (v/v), i.e. the number of individuals was
54.2% of control. The two higher concentrations were associated
with 36.1% and 21.7% of the increased number of individuals,

Rty BRRELY., ZD%. AEKREFEMICEEERL respectively, when compared to the control group. The greatest
effect of EB on growth was noted after 48 hours of exposure and
recovery occurred later, in a dose related manner.

X—R874

B D FIHTRA
Hig




Erben, R, Effects of some petrochemical products on the survival
of Dicranophorus forcipatus O.F. Muller (Rotataria) under

Erben, R, Effects of some petrochemical products on the survival
of Dicranophorus forcipatus O.F. Muller (Rotataria) under

SEREWM DRI, B, BAEAE

EllRE laboratory conditions. Verh. Interna. Verein. Limnol. 20: 1988- laboratory conditions. Verh. Interna. Verein. Limnol. 20: 1988-
1991 (1978). 1991 (1978).

|[EZ

HERYME IFIAEY Ethylbenzene

F— 1

FiE ZDith Other

GLP T—3%L NO DATA

HEREITo-F

i, Rk #HIGE T A)HAFI9H = (Cancer magister) DIHLE the larvae of Dungeness crab, Cancer magister

IURRAUE

HBRMEDOLITDEE SHTfEAZL no analytical data

HBRMBE DO T

FERDHRE AT F X

ERE M

ZEMETCORZMEHBER

SAERBAIA B O B Fl

FIUKIR

FFKDILFHHEE

iﬁ%ﬁiﬁi&(&(ﬂ%ﬁiﬁi&)&%@%ﬁ@

FRMEOEAE COEEE

AR/ BROEREZORE

BB
il 96RF 96 hrs
HERAR 1E7K Static

EH, LELY QHEREYH

R EZEABESNDEED
VRERICHEITHKE

BRI P i

D IRE

LR R
BERE

EARE

iff ik B 25 3

ZHEBKEERDOE

IR

AR H DRI L A

SIBXIZE D RIEDZ BEDEER

HEE

%5 (48h-EC50)

96FFEILC50 = 13 mg/| (48H%fE LC50 [X 40 mg/1)
(BRAEE R XICILM 9685 EILC50 1 L D BARE [E7ARL VAN, FEANA D ER
R EARGAERDRBRFHE O SFIETL TEEER)

LC50 = 13 mg/| (The 48 hour LC50 was 40 mg/I.)

SEREWM DR, BIAE, BAEAE

EFEMERIT

X*—RBT4

{ERE1E 0 FI B AR L

HigE
Caldwell, RS, Caldarone, EM and Mallon, MH, Effects of a Caldwell, RS, Caldarone, EM and Mallon, MH, Effects of a
seawater—soluble fraction of Cook Inlet crude oil and its major seawater—soluble fraction of Cook Inlet crude oil and its major
aromatic components of larval stages of the Dungeness crab, aromatic components of larval stages of the Dungeness crab,

5| A3k Cancer magister Dana. Chpt. 22, in Fate and Effects of Cancer magister Dana. Chpt. 22, in Fate and Effects of
Petroleum Hydrocarbons in Marine Ecosystems and Organisms, |Petroleum Hydrocarbons in Marine Ecosystems and Organisms,
Proceedings of a Symposium, D.A. Wolfe, ed., Pergamon Press, Proceedings of a Symposium, D.A. Wolfe, ed., Pergamon Press,
Oxford (1977) Oxford (1977)

|[E%

HERYME IFIAEY Ethylbenzene

BE—1 $HRE99.8% (SNILFKIR) labeled as 99.8% purity

ik ZDih; USEPADQEHIKRERTOY S LIZEDHER G % (BH |Other; Method from U.S.EPA’ s Whole Effluent Testing Program,

- FR/MET RO DIEIER) modified to minimize volatilization.

GLP T30 NO DATA

HBERE

EWiE, Rk HHeE Ceriodaphnia dubia Ceriodaphnia dubia

IVFRAVE
RERBIIAEB RS LU THOOIE GRERIE T B 284.8% M X E& | Analytical data from beginning and end of experiment (84.8% of

= 4\ 4 BHEHE), material present at end of experiment).

HRIROHTOH R HERBFORENRERELLTHRESATWS, Initial concentration reported as exposure concentration.

HERME DR E

fa R D#EEHRAT &

AEREM

ZEMETCORZMEHBER

SAERBAIA B O B Fl

FIKIR

FFKDILFHEE

iﬁ%ﬁiﬁi&(&(ﬂ%ﬁiﬁi&)&%@%ﬁ@

FRMEOEAS COEEE

RRPE/ BROEREZORE

BB
il 48BFRS 48 hrs
HERAR 1E7K Static

EHL LELY DHEREYH

R EZEABESN-DLED
VRERICHEITHKE
SRR #

B DIRE

15381 T R DR H 5
HR

#i&




RE R

EARE

it ik PR ES 340

| ZEEKEERDOR
ER

i

SR ZH T DRI EZ 2 H

HIBXIZHTHRIEDZUEDER

SO

10 aff

#£ % (48h—EC50) LC50 = 3.2 mg/I (30 ¢ M) LC50 = 3.2 mg/I (30 u M)

EFEERDT

F—RETA

{2 D FIBTIR L

HigE
Neiderlehner, B. R., Cairns, J., Smith, E.P. Modeling acute and Neiderlehner, B. R., Cairns, J., Smith, E.P. Modeling acute and

3| Ak chronic toxicity of nonpolar narcotic chemicals and mixtures to  |chronic toxicity of nonpolar narcotic chemicals and mixtures to
Ceriodaphnia dubia. Ecotox. And Environm. Safety 39:136-146. Ceriodaphnia dubia. Ecotox. And Environm. Safety 39:136—146.
(1998) (1998)

&EZ

4-3 KEEYM~DEN (BIZLEE)

FRERSE
BRI CORMMARERT

TOXICITY TO AQUATIC PLANTS e.g. ALGAE

AERYE IFIIARUEY Ethylbenzene

H—1

ik USEPA 1985% TR/ K512 TSCA 797.1050. EZE 214 [USEPA. 1985 Test Guidelines. TSCA 797.1050. Algal acute
toxicity

GLP [ELy YES

HBRETOF

£iE. Rk #HI6E Selenastrum capricornutum Selenastrum capricornutum

IRRAUE AR ERE growth rate

SHBEEHICANV-T—3DTEE

Eﬁ%ﬁ%ﬁ@ﬁ:‘ DA & SHE analytical data

HBRME DA E

FER DI F iR

EBOIEREDLEZR TR

ZEMECORZMEHBER

KR

B FRIEE

iﬁ%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t?d)éﬁﬂ

REEORAT COEEE

IRRRBNE] AR DIBEEZDRE

BR%

27 1

1E7K

Static

L

HERERODGIEL1EITEITS
ERBASRRT AR TR DIKE

=

SRR B #n

HREADIKE

iﬂiﬁ'lﬁi%rﬁ@%ﬁ?iiﬁ

R

0
%_Ti
tvml

i

ETFEEETO)

HERERICET L RiR

ZOEREHER

FEIR

HMERTHDEREZ LD

AELR oz ZEozE
i

#5 5 (ErC50)

EC50 = 3.6 (95% {S#B8XFH 1.7~7.6). EC100 > 12.56 mg/I

EC50 = 3.6 (95% confidence interval 1.7-7.6); EC100 > 12.5 mg/I

#E5 (NOEC)

NOEC = #4 3.4 mg/I

NOEC = ca. 3.4 mg/I

EEERaT

F—RE3T4

ERE QIR
Hi B

Ellb SN

EB analysis: U.S. EPA. 1984, Method 602. Purgeable Aromatics.
Federal Register 49 (209), Friday, October 26, 1984.

Study Report: Robert L. Boeri, Static Acute Toxicity of Ethyl
Benzene to the Freshwater Algae, Selenastrum capricornutum.
Enseco Incorporated, Marblehead, MA, December 18, 1987b.

EB analysis: U.S. EPA. 1984, Method 602. Purgeable Aromatics.
Federal Register 49 (209), Friday, October 26, 1984.

Study Report: Robert L. Boeri, Static Acute Toxicity of Ethyl
Benzene to the Freshwater Algae, Selenastrum capricornutum.
Enseco Incorporated, Marblehead, MA, December 18, 1987b.

IFIRUEY

Ethylbenzene

R

Unspecified

(AIAY.4

NO

HERET o5

EMIE, R Hi6E

Selenastrum capricornutum

Selenastrum capricornutum

IURRAUE

RRRE

growth rate

SHBEEHICANV-T—3DEE

HEYEDAMDEHE

SirfE

analytical data

HEBRMEDNMTEE

FER DIREARAT T &
FRERSE
SERESR TOEBMRAEES X

EBOIEREDLEZR TR

ZEMETCORZMEHBER

KR

BRI EEIEE




iﬁ%ﬁiﬁi&(&(ﬂ%ﬁiﬁi&)&%@%ﬁ@

FRNEOEAE COREE

AR/ BRIOEREZORE

REBR

FEEHE

96BFf

96 hrs

B

1E7K

Static

R

FERERDODAELTEIZETEHE
ERPRIARF LR TREDKE

BRI P i

BB DIKE

< 1538 T R D H 5
HER

B

EHRE

NI | KT [N

AR

ESIEEESD)

FRERICEH 254 KR

ZOBREFER

IR

MNERTHOEREZLH

JEE R R o2 ZEDEE
&

#% 8 (ErC50)

#5532 (NOEC)

NOEC > 440 mg/I

NOEC > 440 mg/I

EEERaT

F—RETA

B QTR
Hig

Ell:b SN

U.S. Environmental Protection Agency, In—-depth studies on
health and environmental impacts of selected water pollutants.
US EPA, Contract No. 68-01-4646 (1978)

U.S. Environmental Protection Agency, In—-depth studies on
health and environmental impacts of selected water pollutants.
US EPA, Contract No. 68-01-4646 (1978)

&EE

IFIREY

Ethylbenzene

B —f%

Ak

USEPA 1985%F TAMHARSAIZkB A%, TSCA 797.1050.
BEANSH

Method. USEPA. 1985 Test Guidelines. TSCA 797.1050. Algal
acute toxicity

GLP

[FLY

YES

HERETo5F

EWIE, R Hi6E

Skeletonema costatum

Skeletonema costatum

IURRAUE

RRRE

growth rate

EEEREIAL- T S0EE

BRMEOXITOEE

SirfE

analytical data

BB DS

FEIR DIREARAT T &

ERMEER CORBR IR E

SRS

BEONBEEDS ZR KR

ZEMETORZMEHBER

FHUKIR

B EFRIEE

iﬁ%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t?d)éﬁﬂ

REEOEAT COEEE

IRRRBE AR DIBEEZDRE

BER%

27 1

96 FF

96 hrs

1F 7K

Static

X

HRERODAIES1EIZETHE
ERBASRRT AR TR DIKE

SRR B #a

HREADIKE

5ﬂllEi%T§0)E+§7iii

ok (Mo M

EXIEEEAD)]
BERERICETHE RiR

ZOEREHER

FEIR

MERTHDEREZ LD

HERCAT AR DEEEDER
i

#55 (ErC50)

EC50 = 7.7 (95% {S%8X R 1.7~7.6); 12.5 mg/|

EC50 = 7.7 (95% confidence interval 1.7-7.6); 12.5 mg/I

#E 5 (NOEC)

NOEC = 4.5 mg/I

NOEC = 4.5 mg/I

BT

F—RETA

EREE QR
Hi B

Ell:b SN

EB analysis: U.S. Environmental Protection Agency. 1984, Method
602. Purgeable Aromatics. Federal Register 49 (209), Friday,
October 26, 1984.

Study Report: Robert L. Boeri, Static Acute Toxicity of Ethyl
Benzene to the Diatom, Skeletonema costatum. Enseco
Incorporated, Marblehead, MA, December 22, 1987c.

EB analysis: U.S. Environmental Protection Agency. 1984, Method
602. Purgeable Aromatics. Federal Register 49 (209), Friday,
October 26, 1984.

Study Report: Robert L. Boeri, Static Acute Toxicity of Ethyl
Benzene to the Diatom, Skeletonema costatum. Enseco
Incorporated, Marblehead, MA, December 22, 1987c.

&EE




IFIRUEY

Ethylbenzene

£

Unspecified

(AIAY.4

NO

HEREToF

EMIE, R Hi6E

Skeletonema costatum

Skeletonema costatum

IVRRAUE

BREE

growth rate

SHBEEHICANV-T—3DEE

HEYEDAMDEHE

S irfE

analytical data

HEBRMED N E

FEIR DIRETARAT T &
FRERSE
SERIESR TOEBMRAEES X

EBOIIERED L EZRTIRR

ZEMETORZMEHBER

KR

B FRIEE

gﬁﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t%d)éﬁﬂ

HBRMENFRHTCORES

ERMASHOBELLORE

RERHE

9685 RS

96 hrs

1E 7K

Static

HERERODEIES1EIZETHE
ERBASRRT LAR TR DIKE

SRR B #n

HREADIKE

R ERE DB S &
HER

R

EAIRE

o (M M

ESIEEERD

(%)
FREXICE 54 R

Z O EREFER

3

MERTHDEREZ LD

HERCAT AR DEEEDER
i

#5 2 (ErC50)

#E5 (NOEC)

NOEC > 440 mg/I

NOEC > 440 mg/I

EEERaT

F—RETA

ERE QIR

Hi B

Ell:b SN

U.S. Environmental Protection Agency, In-depth studies on
health and environmental impacts of selected water pollutants.
US EPA, Contract No. 68-01-4646 (1978)

U.S. Environmental Protection Agency, In-depth studies on
health and environmental impacts of selected water pollutants.
US EPA, Contract No. 68-01-4646 (1978)

&EE

IFIREY

Ethylbenzene

E—

Hix

Z D

Other

GLP

LWNZ

NO

HERET o5

EWIE, R BiGE

Microcystis aeruginosa

Microcystis aeruginosa

IVRERAVE

B REE

growth rate

EHBEEHICANV-T—2DEHE

HRNEDA DA E

SHiE%EL

no analytical data.

RBWEO A%

ZHTF &
FRERSE M
HERER CORBRRERS S

BEOIIEED S ER KT

SEYETORZHARRER

FHUKIR

EDILEEIEE

iﬁ%ﬁi@i&(&(ﬂ%ﬁiﬁi&)&%w -3

FRNEOEAE COREE

AR/ BROEREZORE

REBES

EEHE

8H il

8 days

A

1E7K

Static

e
FERERDDLEELTEIZE T
ERPRIARF SR TREDKE

BRI P i

BB DIRE

ﬁ]iﬁ'lii%lﬁd)%‘fﬁ?ﬁiﬁ

[
I
i i
fwm]

R Py

AR

*EREER

FRERICEH54 KR

ZOMmEREE

ERR
MNERTHDEREZLH

SIBXIZE B RIEDZ BEDEER

#% 5% (NOEC)

[LOEC = 33 mg/I

[LOEC = 33 mg/I




EEERaT

SERER CORBRREERS S

F—RET4

{2514 D FI B AR L

Higg
Bringmann, G and Kuhn, R, Testing of substances for their Bringmann, G and Kuhn, R, Testing of substances for their
toxicity threshold: Model organisms Microcystis (Diplocystis) toxicity threshold: Model organisms Microcystis (Diplocystis)

5| ATk aeruginosa and Scenedesmus quadricauda. Mitt. Internat. Verein. |aeruginosa and Scenedesmus quadricauda. Mitt. Internat. Verein.
Limnol. 21: 275-284 (1978) Limnol. 21: 275-284 (1978)

BE

RERYE IFIIARUEY Ethylbenzene

H—1

Hix Z Dt Other

GLP LA NO

HABRE(To-F

£is. R, Hi6E Scenedesmus quadricauda Scenedesmus quadricauda

IVRRAVE B REE growth rate

SHEBEHICANM-T—I0EHE

SERIED DDA E SREEL no analytical data.

HERME DR HE

F5 R DR AEAT TR

AEREH

BEOIIEED S ER KT

SEYETORZHARRER

FHUKIR

E DL 2RI E

iﬁ%ﬁiﬁf&(&(ﬂ%ﬁiﬁf&)&%@%ﬁ@

FRMEOEAE COEEE

AR/ BROEREZORE

REBR

FEEHE

8H il

8 days

A

1E7K

Static

e
FERERDODEELTEIZETEHE
ERPRIARF LR TREDKE

BRI P i

BB DIRE

15381 T R Dt E 5k
HFER

BERE

EHRE

NI | 5T [N

AR

ESIEEESD)

FRERICEH254 KR

ZDBREFER

IR

HNEXTHOEREZLH

SIBX(ZE D RICDZ BEDEE

TN
0 aff

#5 % (ErC50)

#£ 2 (NOEC) NOEC > 160 mg/I NOEC > 160 mg/I

fEHiEza7

X—R874

{E5ETE D FIBTR L
Bringmann, G and Kuhn, R, Testing of substances for their Bringmann, G and Kuhn, R, Testing of substances for their
toxicity threshold: Model organisms Microcystis (Diplocystis) toxicity threshold: Model organisms Microcystis (Diplocystis)

5| Ak aeruginosa and Scenedesmus quadricauda. Mitt. Internat. Verein. |aeruginosa and Scenedesmus quadricauda. Mitt. Internat. Verein.
Limnol. 21: 275-284 (1978) Limnol. 21: 275-284 (1978)

[

HERYME IFIAEY Ethylbenzene

E—1%

FiE ZDith Other

GLP L\WVE NO

HBREToF

£iE. Rk, HiEE Chlamydomonas sp. Chlamydomonas sp.

IURRAUE F & R FEE (50%) 50% inhibition of photosynthesis

SHBEEHICANV-T—ADTEE

HEVMEOLTOEE HArfELL no analytical data.

HBRMEDLHHE

FER DIREARAT T &
FRERSE
SERESR TOEBMAEES X

EBOIERED L EZR TR

ZEMETCORZMEHBER

KR

B EFRIEE

gﬁﬁiﬁiﬁ(&lﬂ%ﬁiﬁi&)t%@%ﬁﬁ

REEOBAT COEEE

IRRRBNE] AR DIBEEZDRE

B

& 1

3B

3 hrs

L ks

1F7K

Static

X

ERERODLEL B BTN
BB T BOKE

SRR B #a

HREADIKE

EHREREDFHES




|

faR

ERE

EST T

5 (ST | M

AR

ESIEEESD)

FRERICEH 254 KR

ZOMmEREE

EAR
HEXTHDERBIHE LM

#& 5% (ErC50)

EC50 = 480 mmol/I

EC50 = 480 mmol/I

#5532 (NOEC)

EEERaT
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B D FIHTIRAL

Hig

Elli: by

Hutchinson, TC, Hellebust, JA, Tam, D, Mackay, D, Mascarenhas,
RA, Shiu, WY, The correlation of toxicity to algae of hydrocarbons
and halogenated hydrocarbons with their physical-chemical
properties, in Environ. Sci. Res. 16: 581-586 (1980)

Hutchinson, TC, Hellebust, JA, Tam, D, Mackay, D, Mascarenhas,
RA, Shiu, WY, The correlation of toxicity to algae of hydrocarbons|
and halogenated hydrocarbons with their physical-chemical
properties, in Environ. Sci. Res. 16: 581-586 (1980)

IFIREY

Ethylbenzene

Z it

Other.

(AIAY.4

NO

HERET

EMIE, R Hi6E

Chlorella vulgaris

Chlorella vulgaris

IVRRAUE

RERBE

inhibition of photosynthesis

3&1E§&[:FFIL\T:-?—90)E¥E

HBRMEDQ ST DA HE

S ifrfEzEL

no analytical data.

: A%
3
FEY,

B CO BB R A

EBOIIEED L EZR TR

ZEMECORZMEHBER

FHUKIR

B EFRIEE

?;:n%ﬁiﬁiﬁ(&lﬂ%ﬁiﬁiﬁ)t%@%ﬁﬁ

REEOBATCOREE

IRRRBE] AR DIBEEZDRE

RERH

27 1

3B

3 hrs

L ks

1E7K

Static

X

HFERERQDAIEH1EIZEITEHE
ERBASRRT AR TR DIKE

SRR B #n

HREADIKE

Sl T B
xR

o (Mo M

EAIRE

EEEE

EXIEEEAD)]
BERERICETHE RR

ZOhEREHER

FEIR

MERTHDEREZ LD

HIBXIZHTHRIEDEZ UMD ER

bi=F)

#& R (ErC50) EC50 = 590 mmol/m® EC50 = 590 mmol/m®
#5 5% (NOEC)
EFEMERIT
F—RBT4
EFEME D FETIEHL
Higg
Hutchinson, TC, et al., The correlation of toxicity to algae of Hutchinson, TC, et al., The correlation of toxicity to algae of
. hydrocarbons and halogenated hydrocarbons with their physical- |hydrocarbons and halogenated hydrocarbons with their physical—
5IRAH chemical properties, in Environ. Sci. Res. 16: 581-586 (1980) chemical properties, in Environ. Sci. Res. 16: 581-586 (1980)
EZ

4-4 WEYP~OEEBIZIZNITY

7)

TOXICITY TO MICROORGANISMS e. g. BACTERIA

RERYE IFIIARUEY Ethylbenzene

F—1%

Y [ A Unspecified
HEBDESHE

GLP T—3%L NO DATA
HEREITo-F

EXLEd Chilomonas paramecium Chilomonas paramecium
HEMEOLTOEE SHHriE analytical data
HERME DAL

Rl 728 72 hrs

SRERS IVRRAU: REEE endpoint: growth rate
PR ERDA: 1EK type of test: Static
f5 R

EEq G

ER [




HEE

#ER(EC50%) NOEC > 56 mg/I NOEC > 56 mg/I

EFEMERIT

=BT«

(%51 D FI B AR L

Hige
Bringmann, G and Kuhn, R, Vergleich der Wirdung von Bringmann, G and Kuhn, R, Vergleich der Wirdung von

. Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische

ELlibS bakterienfressende sowie saprozoishce Protozoen. gwf- bakterienfressende sowie saprozoishce Protozoen. gwf-
wasser/abwasser 122 (7): 308-313 (1981). wasser/abwasser 122 (7): 308-313 (1981).

|[%

HERYME IFIAEY Ethylbenzene

E—1%

ik BAEEAL Unspecified

HERDELE

GLP T—5%L NO DATA

HABRE(ToFE

EX0N: Entosiphon sulcatum Entosiphon sulcatum

RERE D DDA E SHTE analytical data

HBRME DL HE

AEHME 7265 72 hrs

SHERZ _I’/I':Tf':'f“/F: BREEE endpoint: growth rate

AR SERDAR: LK type of test: Static

TN
0 aff

SHERDA: 1K

$ER(EC50%) ECO = 1140 mg/I ECO = 1140 mg/I

EFEMERIT

F—RBT4

(%51 D FI BT AR L

Higt
Bringmann, G and Kuhn, R, Vergleich der Wirdung von Bringmann, G and Kuhn, R, Vergleich der Wirdung von

. Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische

ELibS bakterienfressende sowie saprozoishce Protozoen. gwf- bakterienfressende sowie saprozoishce Protozoen. gwf-
wasser/abwasser 122 (7): 308-313 (1981). wasser/abwasser 122 (7): 308-313 (1981).

|[%

HERYME IFIAEY Ethylbenzene

E—1%

ik BAEEAL Unspecified

HERDEE

GLP T—5%L NO DATA

HABRE(ToF

£z Uronema parduzci Uronema parduzci

HBRNEDOLITDEE SHTE analytical data

HERME DL HE

& 7265 72 hrs

SHRERZ M IVRRAU: BREE endpoint: growth rate

type of test: Static

HEE

#aR(EC50%) NOEC > 110 mg/I NOEC > 110 mg/I

EFEMERIT

F—RBT4

(%51 D FI B AR L

Hige
Bringmann, G and Kuhn, R, Vergleich der Wirdung von Bringmann, G and Kuhn, R, Vergleich der Wirdung von

. Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische Schadstoffen auf flagellate sowie ciliate bzw. auf holozoische

EllibS bakterienfressende sowie saprozoishce Protozoen. gwf- bakterienfressende sowie saprozoishce Protozoen. gwf-
wasser/abwasser 122 (7): 308-313 (1981). wasser/abwasser 122 (7): 308-313 (1981).

|[%

HEBYE IFIREY Ethylbenzene

E—1%

Vb 14— IVERER CREE) Unspecified field study

HERDELE

GLP T4 NO DATA

HBRE{ToF

£ Pseudomonas fluorescens Pseudomonas fluorescens

RERE D DDA E SHTE analytical data

HERME DL HE

REHHE 1685 16 hrs

. _I’/I':Tf':'f“/F: FILa—RFAREBLVEE endpoint: glucose utilization and turbidity

FHLER R SHERD A 1EK type of test: Static

B

#EE(EC50%) ECO =12 mg/| ECO0 =12 mg/|

EFEERDT

F—RETA

{EETE D FIBTR L
Bringmann, G, Bestimmung der biologischem Schadwirkung Bringmann, G, Bestimmung der biologischem Schadwirkung

3 A wassergefahrdender Stoffe aus der Hemmung der Glucose— wassergefahrdender Stoffe aus der Hemmung der Glucose—
Assimilation des Bakterium Pseudomonas fluorescens. Assimilation des Bakterium Pseudomonas fluorescens.
Gesundheits—Ingenieur 94(12: 366-369 (1973). Gesundheits—Ingenieur 94(12: 366-369 (1973).

&=




HERYME IFIAEY Ethylbenzene
F—1
1000 mg/ID T EZTEFEELTIB2EIEE# (7M. 7KE LU |Culture fed with 1000 mg/I ammonia twice daily; water and solids
ik BEADRFER X258 /M. RISEHRE25°C, pH 6.5~8.0, N2: [retention time was 25 day; reactor temperature 25 deg. C; pH
- 02kt =16:1 6.5-8.0; N2:02 = 1.6:1
HEBDESHE
GLP T—3%L NO DATA
HEREITo-F
EXTEd Nitrosomonas sp. Nitrosomonas sp.
HEMEOSTOEE HHriE analytical data
HEBRME DAL
REAAM duration: 96 hrs
RERZ ;E‘/FTH'{‘/F: TUEZTHEWEE endpoint: inhibition of ammonia consumption
o REED A 1bK type of test: Static

.g%(Ecso%)

EC50 = 96 mg/I EC50 = 96 mg/I
EFEMERIT
F—RBT4
EFEME D FETIEHL
HigE
Blum, DJW and Speece, RE, A database of chemical toxicity to Blum, DJW and Speece, RE, A database of chemical toxicity to
. environmental bacteria and its use in interspecies comparisons |environmental bacteria and its use in interspecies comparisons
EllRE and correlations. Res. J. Water Pollut. Control. Fed. 63: 198-207 |and correlations. Res. J. Water Pollut. Control. Fed. 63: 198-207
(1991). (1991).
|{EZ
HERYME IFIAEY Ethylbenzene
E—1%
ARFRERM. RERDIEFHIEERERE (COD)[X3800 |[Feed complex carbon source; COD of feed solution 3800 g/1:25 or]
g/l, 25°CE1=1d35°C. pH 7. N2: 02tk = 1:1 (GRERBRAIR ) 35 degrees C; pH 7; N2:02 = 1:1 initial; data collection times 15,
Fik BRIMYAHHEFEEEL, BEKLETSUOFMHIEFER. iH (27, 38 and 49h
- EEE1% Inhibition of oxygen uptake determined; activated sludge of
wastewater treatment plant, 1% nitrifier population
HERDIEFE
GLP T—3%L NO DATA
HBREToF
£ EEEIRE Activated sludge.
HRVEDRTDEE
HBRMEDLHHE
RN T—2BITERRT: 15, 27, 38, 49B%RY data collection times 15, 27, 38 and 49 h
SHERD AL UbK type of test: Static

EC50 = 130mg/I EC50 = 130mg/I

EEMHERDT

X—R8T4

EEEDFIBTR L

High

3 Bt Blum, D.JW.; Speece, R.E.: Res. J. Water Pollut. Control Fed. 63, |Blum, D.JW.; Speece, RE.: Res. J. Water Pollut. Control Fed. 63,
198-207 (1991) 198-207 (1991)

[

HEME IFIAR B Ethylbenzene

F—1%
HEARFREZFEELLTHM, FEZDCODIX3800 g/, 25% 1= |Feed complex carbon source; COD of feed solution 3800 g/I; 25
[£35°C. pH 7. N2: 02tk = 1:1 (GAEXBHIARE) . 15, 27, 38, 4985 [or 35 degrees C; pH 7; N2:02 = 1:1 initial; data collection times
®IST—HULE, 15, 27, 38 and 4%h

Bk AR EREICR T AR SN ETM. HRAEBBEEAE Anaerobic toxicity assay for methanogens; inhibition of gas

§ RIGEFRDEEREX35°C, BERS LUK ADRIFEM (L5080  [production determined
. BFfgiE2 R B ELTHRMME— DR FKR) . pH 7. N2:CO2Lt  |Reactor operated at 35 degrees C; solids and hydraulic retention
= 2a1 times 50 d; acetate fed (sole organic carbon source); pH 7;
N2:CO2 = 2:1

HBEDIELE

GLP T—5%L NO DATA

ABREITo-F

EiE R EHE Anaerobic bacteria.

HBRNEDLITDEE

HEBYEOR A

& 1 96 96 h

ERER M HEEDAX: K type of test: Static

%%(Ecse%)

EC50 = 160mg/I

EC50 = 160mg/I

EEERaT

X237«

ERE QIR

Hi B

Ellb SN

Blum, D.J.W.; Speece, REE.: Res. J. Water Pollut. Control Fed. 63,
198-207 (1991)

Blum, D.J.W.; Speece, REE.: Res. J. Water Pollut. Control Fed. 63,
198-207 (1991)
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A R~DEMEFN
CHRONIC TOXICITY TO FISH

HBRYE

IFIREY

Ethylbenzene

F—f

Bix

Z Dt

Other

GLP

T—H1L

NO DATA

HEBREToF

218, R fHGE

Pimephales promelas

Pimephales promelas

HBRME DA TDE R

S fE

analytical data

HERMBE D%

IVERAVE

FEIR DIRETARAT T &
FRERE
HBRAD /. AR, KE

EEDIELE, SGEHE | JAREIARE

BEEDBEFE TORRE

R DIGEEFE T DR

SHERFAA 2 BRIATE TORBXIED
= DIIE

FLF RIS E

BRETYUN—OHELE

iﬁ%ﬁi@f&(&(ﬂ%ﬁiﬁf&)&%@%ﬁ@

FRREOEAE COEEE

AR/ BEOEREZORE

HERRRDIRBS &

FHKIR

FFKDILFHEE

REAE

BIER SN TLVALY

not specified

Z Dt

HIEEE . BIEICHES YT ILERER
B, YT SRR, FIE

FRER 5 3

17K

Static

% EI];EJ#

Wb D BRIAES [ B MR T B

FRQMELI-FAK

EEFEAROKE AE

FHRDREEL-FAK

RETDERTAR

FDHDEE BELEZEECEH. EEFEZOREFIRSAE,N I no sign of adverse effects at concentration used

T

EC50

NOEC, LOEC NOEC > 0.44 mg/I| NOEC > 0.44 mg/I|

EFEHRDT

X—R8T4

{EETE D FIBTR L
U.S. Environmental Protection Agency. In—-depth studies on U.S. Environmental Protection Agency. In—-depth studies on
health and environmental impacts of selected water pollutants. health and environmental impacts of selected water pollutants.

N U.S. Environmental Protection Agency Contract No. 68-01-4646 |U.S. Environmental Protection Agency Contract No. 68—-01-4646

5l (1978), as presented in U.S. Environmental Protection Agency, (1978), as presented in U.S. Environmental Protection Agency,
Ambient water quality criteria for ethylbenzene. Washington, DC, [Ambient water quality criteria for ethylbenzene. Washington, DC,
PB81-117590 (1980) PB81-117590 (1980)

|[%

B. KEJEFHEY~DIBIESHE
CHRONIC TOXICITY TO AQUA

TIC INVERTEBRATES

HERYME IFIAEY Ethylbenzene
B — 1% HEEE99.8% (S ILFRIR) labeled as 99.8% purity
ZDih; USEPADQEHIKRERTOY S LIZEDHERG K (BH |Other; Method from U.S.EPA’ s Whole Effluent Testing Program,
ik #R/IMET BI=HDIEEMR) modified to minimize volatilization.
HERA: 1K type of test: Static
GLP —AL NO DATA
HEREITo-F
REEEYE Ceriodaphnia dubia Ceriodaphnia dubia
RERBIIBE S LUR TRIZHOMEGERR T % DY E % 77(384.8% |Analytical data from beginning and end of experiment (84.8% of
HEMBEDOITDOEE ThHo1). MRENRERELLTHRESA TS, material present at end of experiment). Initial concentration
reported as exposure concentration.
HEBEYEOI AR
IVERAVE
1% R DI RN F 5
LS
BFIERDEE
Eﬁ“@@iﬁ‘ RE. BEIEBROF
HERRE
pH
R
EEEIINEG A
| % BUKR
HPKDILFEHIHE

iﬁ%ﬁi@f&(&(ﬂfﬁﬁiﬁf&)&%@%ﬁ@

FENEOEAE COREE

AR/ BROEREZORE

Ll

7HME

7 days

RERHE




EHL LELTYQHEBREYH
FRBA

R T T AR
1EERCHIEKE

5ﬂllEi%T§0)E+§7iii

P

132
B B OD 5

R EKAE

RIEEFR

KRR 1D RIS EZ 2 h

EFET0EA

RO LT

p
HE 3

#& 8 (EC50)

7HMELC50 = 3.6 mg/I (34 M)
7HRIC50 (£ JEFHH) = 3.3 mg/I (31 u M)

7 day LC50 = 3.6 mg/I (34 1 M)
7 day IC50 (reproduction) = 3.3 mg/I (31 1 M)

#% 2 (NOEC, LOEC)

7THRILOEL (A£FEEHH) = 1.7 mg/1 (16 u M)
7HRINOEL (4 5EHM) = 1.0 mg/1 (9 uM)

7 day LOEL (reproduction) = 1.7 mg/I (16 1 M)
7 day NOEL (reproduction) = 1.0 mg/1 (9 ¢ M)

EFEMERIT

F—RETA

(%51 D FI AR L

Hig
Neiderlehner, B. R., Cairns, J., Smith, E.P. Modeling acute and Neiderlehner, B. R., Cairns, J., Smith, E.P. Modeling acute and

. chronic toxicity of nonpolar narcotic chemicals and mixtures to  |chronic toxicity of nonpolar narcotic chemicals and mixtures to

51X Ceriodaphnia dubia. Ecotox. and Environm. Safety 39:136-146. Ceriodaphnia dubia. Ecotox. and Environm. Safety 39:136-146.
(1998) (1998)

&EZ

4-6 EEEM~DEN

TOXICITY TO TERRESTRIAL ORGANISMS

A [EEEMA~OEHNE

TOXICITY TO TERRESTRIAL PLANTS

HERYME IFIAEY Ethylbenzene
F— 1
FiE ZDith Other
HBDELE
GLP LMWYVE NO
HBEITo-F
iE NZINF AU > (Phaseolus multiflorus ) the runner bean, Phaseolus multiflorus
HERYME DL DEE SHIE analytical data
HBYEDOR A
TURAA ARELTIBBRELIBAICEZRMNSESEE capacity to kill leaves upon exposure to vapor concentrations for
URRAUE 1 hour
7 1 0.041 B FY 0.041 day
ERER M
R
=HHE EC = #9 27 mg/I (ZERH) EC = ca. 27 mg/l in air
EEEROT
F—RBT4
EFEME D FETIEHL
Hig
i Ivens, GW, The phytoxicity of mineral oils and hydrocarbons. Ann. [Ilvens, GW, The phytoxicity of mineral oils and hydrocarbons. Ann.
515 Appl. Biol., 39: 418 (1952). Appl. Biol., 39: 418 (1952).
[
HEME IFIAR B Ethylbenzene
F—1%
ik ZDfth Other
HEBDESHE
GLP L\WNE NO
HEREITo-F
fd IN—R =7 Pasticana sativa the parsnip, Pasticana sativa
HAEVMEOLTOEE SHHriE analytical data
HERME DAL
N ZRELTIBRRBLEZESICEEZR/NIEIEE capacity to kill leaves upon exposure to vapor concentrations for
IVRRAUE 1 hour
il 0.041HFE 0.041 day
BRI
f5 R
SHE EC = #9 48 mg/I (&) EC = ca. 48 mg/l in air
EEHRIT
F—RETA
EEHDFIBTR L
High
|F Sk Ivens, GW, The phytoxicity of mineral oils and hydrocarbons. Ann. [Ilvens, GW, The phytoxicity of mineral oils and hydrocarbons. Ann.
5 Appl. Biol., 39: 418 (1952). Appl. Biol., 39: 418 (1952).
|{EZ
B. TEEM~DHH
TOXICITY TO SOIL DWELLING ORGANISMS
HERYME IFIAEY Ethylbenzene
F—1
ZDfth; EALEER. Z DDA, Other; contact test; no other description.
N HIEOIZSXZFALT, 8B DWNTHEBREIT o=, ZDERE (68 chemicals were tested in some of the earthworm species; the
77k Tl IFIARVEUIERLE-ISXDFEIFBARZINTLVELY, [report does not specify which species were used for
ethylbenzene.
HEBDESHE
GLP F—AHL NO DATA

HERETo5F




Eisenia fetida, Allolobophora tuberculata, Eudrilus eugeniae,
Perionyx excavatus (32 X)

Eisenia fetida, Allolobophora tuberculata, Eudrilus eugeniae,
Perionyx excavatus (earthworms)

BYMEOIOEE HATfELL No analytical data.
BYME DDA E
IVRRAVE
= a AR 2HMHE 2 days
HEREH HEDAR: BASEShTLVEL type of test: not specified
HER
EHIE LC50 = 0.0493 mg/I LC50 = 0.0493 mg/I
EFEMERIT
F—RBT4
(%514 D FI AR L
HigE
Callahan, CA, Shirazi, MA and Neuhauser, EF, Comparative Callahan, CA, Shirazi, MA and Neuhauser, EF, Comparative
5| A 3T#Ek toxicity of chemicals to earthworms. Environ. Toxicol. Chem. 13: |[toxicity of chemicals to earthworms. Environ. Toxicol. Chem. 13:
291-298 (1994) 291-298 (1994)
&EZ

C. thDIFMILEELERE (SEEST
I

)~NDEM

OXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVI

AN)

HERETo5F
B

HBNEOATOAR

BRMBE DT %

IURRAUE

7 1

SRER S
R

COEEDIFIAVEURBHRBRIIF/ONTLEL,

No studies were located for this type of EB exposure.

S
EEERI7

F—REATA

ERE QIR
Hi B

5| SRR

&EE

-1 EEEYM~DEM

TOXICITY TO SEDIMENT DWELLING ORGANISMS

22480

e

4-7 EYEH

E=L)UU (BMEHEICLDEREET)

BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 EERNYMBELBREBE

BIOTRANSFORMATION AND KINETICS

4-9 BINTEHR
ADDITIONAL INFORMATION




HBA

FIEREE R (EU-RAR)

JR3XX (EU-RAR)

TOXICOKINETICS, METABO

5-1 bFSaxrT4OX K¥, 2

LISM, and DISTRIBUTION

HEMER

CASES

MES

ER
HEAARSAY

BRI RE

BERBICESRIN

Absorption by Dermal Exposure

GLPHE&

HEBEEChoF

5 B DR

ie

HBRBY: Rk

=

BRIE
AR (BRI

#E58

HEFiA

ERIciE5esh -8

Bt 2 R

IRER A

TREAR

RBED

XEHEH CAS No.
FER

il

QAU ERTOIFIALEURTDBRBINETENTHD
LB N B(Gromiec and Piotrowski, 1984), JRIAD TFILAE Y
[FEREIPBFONDIERENSBHICRINSN D, HHKICKDE
INREDREELSI-AIREMEEH I, BRPDOIFILALE
S DRIGEEX22 ~ 33 mg/cm2/BERLRESN TS
(Dutkiewicz and Tyras, 1967), Z&EIZL>TEhHNI=ITFILRY
TUERHIRT A-ONEBEZAVTRELIEATLAIVRT. R
YRR FE [F 2.22 mg/cm’/BERI T#H 7= (Susten et al., 1990),

Comment: Dermal absorption of ethylbenzene vapors in humans
appears to be minimal (Gromiec and Piotrowski, 1984). Liquid
ethylbenzene is readily absorbed through the skin if volatization is
impeded. Absorption rates of 22 to 33 mg/cm2/hr for
ethylbenzene in solution have been reported (Dutkiewicz and
Tyras, 1967), although evaporative losses may havebeen a source
of error. In hairless mice exposed using a device to capture
ethylbenzene lost by evaporation, the absorption rate was 2.22

mg/cm?/hr (Susten et al., 1990).

SO

[EEELES

(SR D I MR BL
Hig

51 AR (T 3XiR)

Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an
exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health
55: 61-72 (1984)

Dutkiewicz, T and Tyras, H, A study of the skin absorption of
ethylbenzene in man. Br. J. Ind. Med. 24: 330-332 (1967)

Susten, AS, Niemeier, RW and Simon, SD, In vivo percutaneous
absorption studies of volatile organic solvents in hairless mice. II.
Toluene, ethylbenzene and aniline. J. Appl. Tox. 10: 217-225
(1990)

Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an
exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health
55: 61-72 (1984)

Dutkiewicz, T and Tyras, H, A study of the skin absorption of
ethylbenzene in man. Br. J. Ind. Med. 24: 330-332 (1967)

Susten, AS, Niemeier, RW and Simon, SD, In vivo percutaneous
absorption studies of volatile organic solvents in hairless mice. II.
Toluene, ethylbenzene and aniline. J. Appl. Tox. 10: 217-225
(1990)

Bk AAEZAY

‘
s

SRERRE

BARUVEEORTEICL DRI

Absorption by Inhalation and Oral Exposure

GLPHE&

HEBEHCAoF

5 B DRI

e

HBRBY: Rk

AR (B FIFD

REE

e

ERICBEESh-B

B iR R

%
R

A&
BRERFRS

REED

15%1@% CAS No.




QAR ERRSUTAT7 DR B TIERASNIZIFILALEL D
49~ 64% M KB DIIREN 1= (Bardodej and Bardodejova, 1970;
Gromiec and Piotrowski, 1984), 85T 1712435 F1-1& 870
mg/m’®D TTEAFILY Q%D IF LR B E60%DFL
VEBUE)EEBRELLSES. H965% 0 NS IYAENT=,
REDICHEEAMAIEILISE . RIFRIT50%DIETLI=(A
strand et al, 1978); YR TIEMASNIZIFILAE L D#544%
HMRRIZEF STz (Chin et al, 1980),

30 mg/kg DACITFILAL B 51424 H TR 5 LIk &t6E
DHIBOUHMES Y kD R A S AU STz,

Comment: In studies of human volunteers, 49 to 64% of the
inhaled ethylbenzene was absorbedby the respiratory tract.
(Bardodej and Bardodejova, 1970; Gromiec and Piotrowski, 1984).
When volunteers were exposed for two hours to 435 or 870
mg/m° of “industrial xylene” (containing 40% ethylbenzene and
60% xylenes), about 65% was taken up by the lungs. If the
workload was increased during exposure, the retention dropped to
50% (Astrand et al, 1978). In rats, about 44 % of the inhaled
ethylbenzene was retained (Chin et al., 1980).

At 24 hours, about 80% of the administered radioactivity was
recovered in the urine of female rats following oral administration
of 30 mg/kg [14Clethylbenzene.

EaTE

BB TR AL
H8

51 FSCHR (GT3XHR)

Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an
exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health
55: 61-72 (1984)

Bardodej, Z and Bardodejova, E, Biotransformation of
ethylbenzene, styrene and alpha—methylstyrene in man. Am. Ind.
Hyg. Assoc. J. 32: 1-5 (1970)

Astrand, I, Engstrém, J. and Ovrum, P. (1978) Exposure to xylene
and ethylbenzene. I. Uptake, distribution and elimination in man.
Scand. J. Work Environ. Health 4: 185-194.

Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and
Sullivan, LJ Absorption, distribution, and excretion of
ethylbenzene, ethylcyclohexane and

methylbenzene isomers in rats. Bull. Environ. Contam. Toxicol. 24:
477-483 (1980)

Climie, IJG., Hutson, DH, and Stoydin, G. (1983) The metabolism of
ethylbenzene hydroperoxide in the rat. Xenobiotica 13: 611-618.

Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an
exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health
55: 61-72 (1984)

Bardodej, Z and Bardodejova, E, Biotransformation of
ethylbenzene, styrene and alpha—methylstyrene in man. Am. Ind.
Hyg. Assoc. J. 32: 1-5 (1970)

Astrand, I, Engstrém, J. and Ovrum, P. (1978) Exposure to xylene
and ethylbenzene. I. Uptake, distribution and elimination in man.
Scand. J. Work Environ. Health 4: 185-194.

Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and
Sullivan, LJ Absorption, distribution, and excretion of
ethylbenzene, ethylcyclohexane and

methylbenzene isomers in rats. Bull. Environ. Contam. Toxicol. 24:
477-483 (1980)

Climie, IJG., Hutson, DH, and Stoydin, G. (1983) The metabolism of|
ethylbenzene hydroperoxide in the rat. Xenobiotica 13: 611-618.

IES

HEMER

CASES

HES
R

73
Bk AARZAY

SRERRE

Pk

Distribution

GLPHE&

HEBEHChoF

5 B DR

e

HBRHY: Rk

£

HRKE

Fin

rE

518 (BHIAD

KB5S

e

ERICBEESN-B

B iR R

AT

PERUAH

EM

R

SBEH CAS No.

AN RSN =T F LA EVILEOMNERIZHHT S,
14C-IBIZEH LT F LR B %1000 mg/m’ (230 ppm)I =65
WAREL. FAERBTr —JRIZT2BERIRAL=5 Y TR R
IR N ICIZBO TEL RN LDIF LAV EURAREN T, &
R DS EEITRA LB D0.2%KRFE TH o 1=, ARl (TR E
d0.014%, BERAIZ(X0.007%. ifil<1£0.006%. ;E1b & IZ(£0.008%H &
Fnfz, tOMBBDOEHEI1ELVT 40.0003%K i TéhH>7= (Chin
et al., 1980), 2 EA%DRINE DS & (LBATI5.5%. KEHE
FAERLLIZ4.5%, FESHIS14.3% R UM HE M #11265.5% Tdo 1= (Susten
et al, 1990),
ITTERFILUVIBREM(IFILALE AR UF L 260%) I
REINEFTIIARICRYRAFENZIFILARLE BITALE
=&AL TLM =,

IFINAUEU(F4~9 ng/REITFABIke DL NILEHEE SN =
(Engstrom and Bjurstrém, 1978),

Comment: Absorbed ethylbenzene is rapidly distributed in the
body. Rats exposed by inhalation to 1000 mg/m® (230 ppm) 14C—
ring—labeled ethylbenzene for 6 hours and held in closed
metabolism cages for 72 hours, showed very low levels of
ethylbenzene in representative tissues. Total tissue radioactivity
was less than 0.2% of the inhaled dose. Liver contained 0.014% of
the absorbed dose, while fat contained 0.007%. Lung had 0.006%
and the gastrointestinal tract had 0.008%. All other tissues
contained less than 0.003% (Chin et al., 1980). The percentages of
absorbed dose following dermal application were 15.5% in carcass,
4.5% in skin at application site, 14.3%% in expired breath, and 65.5%
in excreta (Susten et al, 1990). In humans exposed to a mixture of
“industrial xylenes” (40% ethylbenzene and 60% xylenes), the
amount of ethylbenzene taken up by the body was correlated with
the amount of the body fat. Ethylbenzene appeared at levels
ranging from 4 to 9 ng/kg of adipose tissue (Engstrém and Bjurstr
8m, 1978).




[t

5t

E?ETE@*IJ BT AR L
Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and
Sullivan, LJ Absorption, distribution, and excretion of Sullivan, LJ Absorption, distribution, and excretion of
ethylbenzene, ethylcyclohexane and methylbenzene isomers in ethylbenzene, ethylcyclohexane and methylbenzene isomers in
rats. Bull. Environ. Contam. Toxicol. 24: 477-483 (1980) rats. Bull. Environ. Contam. Toxicol. 24: 477-483 (1980)
Susten, AS, Niemeier, RW and Simon, SD, In vivo percutaneous Susten, AS, Niemeier, RW and Simon, SD, In vivo percutaneous

o . absorption studies of volatile organic solvents in hairless mice. Il. |absorption studies of volatile organic solvents in hairless mice. II.

5 AR (GE3XHR) Toluene, ethylbenzene and aniline. J. Appl. Tox. 10: 217-225 Toluene, ethylbenzene and aniline. J. Appl. Tox. 10; 217-225
(1990) (1990)
Engstrém, J and Bjurstrém, R, Exposure to xylene and Engstrém, J and Bjurstrém, R, Exposure to xylene and
ethylbenzene. Il. Concentration in subcutaneous adipose tissue. ethylbenzene. Il. Concentration in subcutaneous adipose tissue.
Scan. J. Work Environ. Health 4: 195-203 (1978) Scan. J. Work Environ. Health 4: 195-203 (1978)

EE

HBRYEL

CASES

HEE

JERR

Bk A HARSAY

AERFZRE HEtt Excretion

GLP&E&

HEBEHIhoF

FE DB

e

HERENY : Rk

EF]

HHRARE

Fip

[

AR (BRI

&58

et FiE

ERICESEINE-E

etz

IR

ERER AR 4

RBIEY

REBIEY CAS No.

FER
BORVBRAOHRE CIEELHEMERIZRPTHSD, 5YRT [Comment: The principal route of excretion from both oral and
[Z1000 mg/m3 (7230 ppm) TOEFEIRZEFIZIRALI=TFILARL + |inhalation exposure is through urine. In rats, about 83% of the
2 DIRETEED $983% AN T2 RS LA I FR SR I ZHE & f-, #98%MNIE |radioactivity of ethylbenzene inhaled during six hours of exposure
S, 0.7%HVE R, 0.03%MFES CO2M, 8.2%AMES H R FhIZHEM [at 1000 mg/m3 (7230 ppm) was excreted in the urine during the
S, 0.2% DN RSP IZFERE L=, 8.3%ILERBAM DAVEM S T= next 72 hours. About 8% was exhaled, 0.7% was excreted in the
(Chin et al., 1980), EFDRSTFA 7 TIEHRALI=ITFILRUE Y |feces, 0.03% in exhaled CO2, 8.2% in expired gases, 0.2% remained
DA% BN ZR TR EL THES B I HE# St f-(Astrand |in the tissues, and 8.3% could not be accounted for (Chin et al.,

SRR et al, 1978), fEIAN L DHELILERTHY . RERIBEMERE  1980). In human volunteers, about 4% of the inhaled ethylbenzene

BB TIIIFIAL L DIETREXFAE T LGN o1
(Engstrom and Bjurstrém, 1978),

was exhaled unchanged during the next 19 hours (Astrand et al.,
1978). Elimination from fat was slow; there was little change in the
fat concentration of ethylbenzene between the 4-hours
postexposure period and the 22—hour post—exposure period
(Engstrém and Bjurstrom, 1978).
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Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and Chin, BH, McKelvey, JA, Tyler, TR, Calisti, LJ, Kozbelt, SJ, and
Sullivan, LJ Absorption, distribution, and excretion of Sullivan, LJ Absorption, distribution, and excretion of
ethylbenzene, ethylcyclohexane and methylbenzene isomers in ethylbenzene, ethylcyclohexane and methylbenzene isomers in
rats. Bull. Environ. Contam. Toxicol. 24: 477-483 (1980) rats. Bull. Environ. Contam. Toxicol. 24: 477-483 (1980)
Astrand, I, Engstrém, J. and Ovrum, P. (1978) Exposure to xylene |Astrand, I, Engstrém, J. and Ovrum, P. (1978) Exposure to xylene
and ethylbenzene. I. Uptake, distribution and elimination in man. and ethylbenzene. I. Uptake, distribution and elimination in man.

51 FSCHR (GTXXHR) Scand. J. Work Environ. Health 4: 185-194. Scand. J. Work Environ. Health 4: 185-194.
Engstréom, J and Bjurstrém, R, Exposure to xylene and Engstrém, J and Bjurstrém, R, Exposure to xylene and
ethylbenzene. Il. Concentration in subcutaneous adipose tissue. ethylbenzene. Il. Concentration in subcutaneous adipose tissue.
Scan. J. Work Environ. Health 4: 195-203 (1978) Scan. J. Work Environ. Health 4: 195-203 (1978)
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hnT) oo EaEa L7+t Y—ILEEIZE S (Kiese and Lenk,
1974).,

EEUAR

BRER SRS

RBIEY

REHEY CAS No.

fE R
AAVK IFIRVEY DRBBIRIZIZ2 DD KELELDRBEHE |Comment: Two very different metabolic pathways for
BB T RSN TEY., FroO—LP450IZLAAISED 7L |ethylbenzene have been cited in the literature through the alpha—
T7EBAE RUA AHEEEIZEY . FNFNI-RTUV2-TT=)LTH |or omega—oxidation of the side chain by cytochrome P-450
J—IUIZIEBRBTHD, TFILRUEUD2-TT=)LIH/—)L |isozymes to 1- and 2-phenylethanol, respectively. The initial step

HERGER ADFAHBIEDBRIIDATYF(ZTTZILEFEE~ DL THY. |of omega—oxidation of ethylbenzene to 2-phenylethanol leads to

phenylaceturic acid, which is conjugated with glycine to
phenaceturic acid (Kiese and Lenk, 1974).
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Kiese, M, and Lenk, W, Hydroxyacetophenones: urinary
metabolites of ethylbenzene and acetophenone in the rabbit.
Xenobiotica 4: 337-343 (1974).

Kiese, M, and Lenk, W, Hydroxyacetophenones: urinary
metabolites of ethylbenzene and acetophenone in the rabbit.
Xenobiotica 4: 337-343 (1974).
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(McMahon and Sullivan, 1966), C®D K& TEL SR BIKIET7
Ix/v. w-ERAX LT NI/ DD VT A XYL,
TSV TIVFFVIVETHY . HBRNICIEEREICES (B5),

FEEUAR

AR SRS

REBIEY

REHEY CAS No.

fE R
AN EEL, TFILRUEU D FERBERIE1-TJT=)LITA [Comment: The major pathway, however, is the alpha—oxidation of
J—=ILADTILIF7ERIETHY . CORSGIEILIKIEZHE TIZEH |ethylbenzene to 1- phenylethanol, which has been shown to be
BIENTREINTNS, TFILALEUEHRELIZ5 YD RHPIZHE |under stereochemical control. 1-Phenylethanol excreted in the
MENT1-Tz LT R/ —ILIFHFI0%DRH)-1-TT=)LITA/— |urine of rats dosed with ethylbenzene produced about 90% R(+)—
JLE10%DS(H)-1-Tz=)LTAR/— L% % Lf=(McMahon and and 10% S(-) 1-phenylethanol (McMahon and Sullivan, 1966).

. Sullivan, 1966), 7T//N)LERZ— LD RTNEIZLY TF LAY |Phenobarbital pretreatment substantially diminished the

HERER DAY —LTOKEBIEDIAFEREIEREMICH DL stereospecificity of the microsomal hydroxylation of ethylbenzene

(McMahon and Sullivan, 1966). The subsequent intermediates are
acetophenone, w—hydroxyacetophenone, phenylglyoxal,
phenylglyoxylic acid, and finally hippuric acid (ref).
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McMahon, RE, and Sullivan, HR, Microsomal hydroxylation of
ethylbenzene Stereospecificity and the effect of phenobarbital
induction. Life Sci. 5: 921-926 (1966)

McMahon, RE, and Sullivan, HR, Microsomal hydroxylation of
ethylbenzene Stereospecificity and the effect of phenobarbital
induction. Life Sci. 5: 921-926 (1966)
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fE R
AV FRPR BB D/ S2— 2 IS EBDIENE/HEKE [Comment: The pattern of the urinary metabolite excretion seems
KEHTEHEIIEDbNE, EFTIIIFILRUEU([FTUTILEE |to vary with different mammalian species. In humans,
RUOTzZILT)A XY ILEEEL TRAPIZHE#EN S (Bardodej ethylbenzene is mainly excreted in the urine as mandelic acid and
and Bardodejova, 1970; Astrand et al., 1978; Engstrém et al., 1984; [phenylglyoxylic acids (Bardodej and Bardodejova, 1970; Astrand et
Gromiec and Piotrowski, 1984), YT JLEEDEKIEZHETH |al., 1978; Engstrom et al., 1984; Gromiec and Piotrowski, 1984).
BIENDM-THY ., FiFHAIE3.1 K% 124588 Tdh o 1=(Gromiec | The elimination of mandelic acid has been found to be biphasic,

SRR and Piotrowski, 1984), SV RUD Y X TIEERERUTTFt |with half-lives of 3.1 and 24.5 hours (Gromiec and Piotrowski,

Y—ILEEDIFILALEL D E R B TH S(Kiese and Lenk,
1974; Engstrom, 1984), 77tV —/LERIX B REED w-BR L EY
THEIITZILEFBBO TS AENSERT .

1984). In rats and rabbits, hippuric acid and phenaceturic acid are
the main metabolites of ethylbenzene (Kiese and Lenk, 1974;
Engstrom, 1984). Phenaceturic acid is formed from the glycine
conjugation of phenylacetic acid, the w-oxidation product of
hippuric acid.
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HigE
Bardodej, Z and Bardodejova, E, Biotransformation of Bardodej, Z and Bardodejova, E, Biotransformation of
ethylbenzene, styrene and alpha—methylstyrene in man. Am. Ind. |ethylbenzene, styrene and alpha—methylstyrene in man. Am. Ind.
Hyg. Assoc. J. 32: 1-5 (1970) Hyg. Assoc. J. 32: 1-5 (1970)
Astrand, I, Engstrém, J, and Ovrum, P, Exposure to xylene and Astrand, I, Engstrém, J, and Ovrum, P, Exposure to xylene and
ethylbenzene. 1. Uptake, distribution and elimination in man. Scand. |ethylbenzene. I. Uptake, distribution and elimination in man. Scand.
J. Work Environ. Health 4: 185-194 (1978). J. Work Environ. Health 4: 185-194 (1978).
Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an Gromiec, JP and Piotrowski, JK, Urinary mandelic acid as an
exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health |exposure test for ethylbenzene. Int. Arch. Occup. Environ. Health
55: 61-72 (1984) 55: 61-72 (1984)

5| FSCHR (GTXHR) Engstrém, K, Riihimaki, V, and Laine, A, Urinary disposition of Engstrém, K, Riihimaki, V, and Laine, A, Urinary disposition of
ethylbenzene and m—xylene in man following separate and ethylbenzene and m—xylene in man following separate and
combined exposure. Int. Arch. Occup. Environ. Health 54: 355-364 |combined exposure. Int. Arch. Occup. Environ. Health 54: 355-364
(1984) (1984)
Kiese, M, and Lenk, W, Hydroxyacetophenones: urinary Kiese, M, and Lenk, W, Hydroxyacetophenones: urinary
metabolites of ethylbenzene and acetophenone in the rabbit. metabolites of ethylbenzene and acetophenone in the rabbit.
Xenobiotica 4: 337-343 (1974). Xenobiotica 4: 337-343 (1974).
Engstrom, KM, Metabolism of inhaled ethylbenzene in rats. Scand. |Engstrém, KM, Metabolism of inhaled ethylbenzene in rats. Scand.
J. Work Environ. Health 10: 83-87 (1984). J. Work Environ. Health 10: 83-87 (1984).
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DEBRTIYMTIIIAY—LATREEERTEIEIFILALEY
Mo2-RUPA-TFII/—ILOBEANBRICERT ST EHEE
BAE 1=(Kaubisch et al., 1972),

FEEUAR

AR SRS

RBIEY

REHEY CAS No.

fE R
AN IFIARVEUDBOEERBRIEEZS T HAMLMEL [Comment: Direct ring oxidation of ethylbenzene occurs to a
TV EFTIHA-IZF LT/ — )L, m-BRUPp-EFOF S 7R T/ |limited extent. In humans, the combined share of 4-ethylphenol,
CDEDLEE-HERGH SN E-REMDBREDE L F4%ZIB |m- and p-hydroxyacetophenones accounted for approximately 4%
EIMoT=(Engstrom et al., 1984), YL TIETNSDIEEWD & |of the total amount of metabolites excreted (Engstrém et al.,
BRFESI2HEMo1=(Engstrom et al., 1984), Angerer and 1984). In rats the share of these compounds was even less
Lehnert (1979)IEERTIEIFILARUH L (34-41 ppm TRETE)D  |(Engstrom, 1984). Angerer and Lehnert (1979) reported that

HEER 1.0MD1.4%02-TFJLTR/—)LIZRBEIN D EFHRE LT, in vitro |between 1.0 and 1.4% of ethylbenzene (exposure at 34-41 ppm)

was metabolized in humans to 2—ethylethanol. In vitro experiments
have demonstrated that both 2— and 4—ethylphenol can readily be
formed from ethylbenzene, if the reaction is fortified with rat liver
microsomes (Kaubisch et al., 1972).
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HigE
Engstrom, K, Riihimaki, V, and Laine, A, Urinary disposition of Engstrém, K, Riihimaki, V, and Laine, A, Urinary disposition of
ethylbenzene and m—xylene in man following separate and ethylbenzene and m—xylene in man following separate and
combined exposure. Int. Arch. Occup. Environ. Health 54: 355-364 |combined exposure. Int. Arch. Occup. Environ. Health 54: 355-364
(1984) (1984)

Engstrém, KM, Metabolism of inhaled ethylbenzene in rats. Scand. |Engstrém, KM, Metabolism of inhaled ethylbenzene in rats. Scand.
J. Work Environ. Health 10: 83-87 (1984). J. Work Environ. Health 10: 83-87 (1984).

3 ST (e Angerer, J, and Lehnert, G, Occupational chronic exposure to Angerer, J, and Lehnert, G, Occupational chronic exposure to
organic solvents: VIII. Phenolic compounds: Metabolites of organic solvents: VIII. Phenolic compounds: Metabolites of
alkylbenzenes in man: Simultaneous exposure to ethylbenzene and|alkylbenzenes in man: Simultaneous exposure to ethylbenzene and
xylenes. Int. Arch. Occup. Environ. Health 43: 145-150 (1979). xylenes. Int. Arch. Occup. Environ. Health 43: 145-150 (1979).
Kaubisch, D, Daly, J, and Jerina, D, Arene oxides as intermediates |Kaubisch, D, Daly, J, and Jerina, D, Arene oxides as intermediates
in the oxidative metabolism of aromatic compounds. Isomerization |in the oxidative metabolism of aromatic compounds. Isomerization
of methyl-substituted arene oxides. Biochemistry 11: 3080-3088 |of methyl-substituted arene oxides. Biochemistry 11: 3080-3088
(1972). (1972).
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AV in vivo TOIFIAVEL DIV TIVEANDEHRIE K
BIRWTHY., EICR-TFUFAI—RFIZHEitH SN B(Sullivan
et al, 1976; Drummond et al., 1989), TF LA EZRELT-15
B.SYRDH NI TIVEEDR-TF+oFAI—ERPICHM TS
(McMahon and Sullivan, 1968; Drummond et al., 1989), 22 DEk
RSUT 471 430 mg/m’ (100 ppm) DIF LA H L% ARSI
ARBLUIE, Yo TIILEEDAHR-AEL THE# SN f=(Drummond
etal, 1989), TFILAVEN(TFARUEUDRBREL1.5~
33 ppm, FEBFRFLUICERBIN TGN O ZETHFE
ROBEEHETHTIBTEES TOBRDYICEEE M SR
LI=BRPTIE. R-AD T T ILEES-AD T T LB D L (L
19:1C, COLEFIFILA L DR P RERELEEBRZT
#»o1= (Korn et al,, 1992),

Comment: In vivo conversion of ethylbenzene to mandelic acid is
stereoselective, and the R-enantiomer is mainly excreted in the
urine (Sullivan et al, 1976; Drummond et al., 1989). Rats only
excrete the R-enantiomer of mandelic acid in the urine when
dosed with ethylbenzene (McMahon and Sullivan, 1968; Drummond
et al., 1989). When two human volunteers were exposed by
inhalation to 430 mg/m3 (100 ppm) ethylbenzene for four hours,
only the mandelic acid was excreted as the R—enantiomer
(Drummond et al, 1989). In urine taken from workers at the end of
a workshift in a plant that made aromatic solvents containing
ethylbenzene (ethylbenzene exposures were 1.5 to 33 ppm; the
workers were not exposed to styrene), the ratio of R— to S—
mandelic acid was 19:1 and was independent of airborne
ethylbenzene concentration (Korn et al., 1992).

Sullivan, HR, Miller, WM, and McMahon, RE, Reaction pathways of
in vivo stereoselective conversion of ethylbenzene to (-)-
mandelic acid. Xenobiotica 6: 49-54 (1976).

McMahon, RE, and Sullivan, HR, The nature of the in vivo
conversion of L(-) methylphenylcarbinol to D(-) mandelic acid in
the rat. Pharmacologist 10: 203-208 (1968).

Drummond, L, Caldwell, J, and Wilson, HK, The metabolism of
ethylbenzene and styrene to mandelic acid: stereochemical

Sullivan, HR, Miller, WM, and McMahon, RE, Reaction pathways of
in vivo stereoselective conversion of ethylbenzene to (-)-
mandelic acid. Xenobiotica 6: 49-54 (1976).

McMahon, RE, and Sullivan, HR, The nature of the in vivo
conversion of L(-) methylphenylcarbinol to D(-) mandelic acid in
the rat. Pharmacologist 10: 203-208 (1968).

Drummond, L, Caldwell, J, and Wilson, HK, The metabolism of
ethylbenzene and styrene to mandelic acid: stereochemical

B| Ak (F7TXXHER) considerations. Xenobiotica 19: 199-207 (1989). considerations. Xenobiotica 19: 199-207 (1989).
Korn, M., Gforerer, W., Herz, R., Wodarz, 1., and Wodarz, R. (1992) [Korn, M., Gforerer, W., Herz, R., Wodarz, ., and Wodarz, R. (1992)
Stereometabolism of ethylbenzene in man: Gas chromatographic |Stereometabolism of ethylbenzene in man: Gas chromatographic
determination of urinary determination of urinary
excreted mandelic acid enantiomers and phenylglyoxylic acid and |excreted mandelic acid enantiomers and phenylglyoxylic acid and
their relation to the height of occupational exposure. Int. Arch. their relation to the height of occupational exposure. Int. Arch.
Occup. Environ. Health 64: 75-78. Occup. Environ. Health 64: 75-78.
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AV K600 ppm DIFILAUEUIZ6BRE/H. 58 /B T16
EMETRELESYNCIR Iz ATV ILER U ERES
FRARBEBOAEN DAEHBINER DA RF THONT=,
NUSKELT -2V TA/— LR P w- EFAXS 7RI/
DO DEMMNRDSNT-, REBFHIEE24B5FHE LINIZERERL
FRPREMDOREIFHBEZEL TR RELANILT—ETHoI-
(Engstrém et al., 1985),

Comment: In rats exposed up to 600 ppm ethylbenzene, 6
hrs/day, 5 days/week for up to 16 weeks, a significant dose—
related decrease of phenylglyoxylic acid and hippuric acid plus
benzoic acid was found in the urine. A corresponding increase of
1-phenylethanol and w—- hydroxyacetophenone excretion was
noted. The total amount of metabolites in the urine, collected
during 24 hours after onset of exposure remained constant at
each exposure level throughout the study (Engstrom et al., 1985).
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Engstrom, K, Elovaara, E, and Aito, A, Metabolism of ethylbenzene
in the rat during long—term intermittent inhalation exposure.
Xenobiotica 15: 281-286 (1985).

Engstrém, K, Elovaara, E, and Aito, A, Metabolism of ethylbenzene
in the rat during long—term intermittent inhalation exposure.
Xenobiotica 15: 281-286 (1985).
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B (AALLNRAMICEESIND) O ICHITEHELISLDED
THY. A-Tz=L T/ —)L IO TIILEEFERLIFZTI==)LT)a—
ILEEDHEMICHIFEHEICKDIDTIFHENEEZZ SN
(Elovaara et al, 1984),
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REHEY CAS No.

fE R
AR SHEIRBELIZSYRTm-FILUEIFILRUEU D [Comment: The metabolic interaction of m—xylene and
HHEEERARIEEN - m—F LU DREITIITFILARUE Y |ethylbenzene was studies in rats were exposed for five days. m—
R#MEYBRGESh . CORRITRERZERITIEE T, FAE L |Xylene metabolites were excreted faster than ethylbenzene
EHICEMT AR TH o=, REMD/NI—V (XEEYMDREE |metabolites in a manner pronounced with repetitive exposure and
LM MEESEEILRBELBTEENGM 1=, TFILA |increased with dose. The metabolite pattern showed no difference
DEU R D INE— (FEEDH DN, ERBEYIEHFAT |between mixed and pure equimolar exposures, whereas the
FILRVEVRBRICIFI-TT=ILTR/— )L TH>T=H, [REY) |pattern of ethylbenzene metabolites was variable. 1-

HERER BRICIIERBTH -, COEILIXEREELE T T Y—IL  |Phenylethanol was the major metabolite after pure ethylbenzene

exposure, whereas after mixed exposure, it was hippuric acid. This
change was considered due to changes in the excretion of
hippuric acid and phenaceturic acid (both are also produced
endogenously), and not due to alterations in the excretion of 1-
phenylethanol, mandelic acid, or phenylglyoxylic acid (Elovaara et
al, 1984).
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Elovaara, E, Engstrém, K, and Vainio, H, (1984) Metabolism and
disposition of simultaneously inhaled m—xylene and ethylbenzene
in the rat. Toxicol. Appl. Pharmacol. 75: 466-478.

Elovaara, E, Engstrom, K, and Vainio, H, (1984) Metabolism and
disposition of simultaneously inhaled m—xylene and ethylbenzene
in the rat. Toxicol. Appl. Pharmacol. 75: 466—478.
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(Sequeira et al., 1992),
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fE R
AR IFIRVEVRUVD T ILF LA EUIZEEFLY  [Comment: Cytochrome P-450 induction by ethylbenzene and
O—LP450:FE |z &Y thDIEEMBE D RBENTILEZITS, other alkylbenzenes result in changes in the metabolism of other
1060 mg/kg DIF LA+ %3HEHoltzmanS v MZHEREENE |chemicals. Intraperitoneal injection of 1060 mg/kg ethylbenzene
ELT=%. LI DA ARAIIZIEML ., (FIZHEhAIZ{AIEE |for 3 days to male Holtzman rats increased the overall metabolism

HERKER THELTWBIE RGNS ZLARDKEEIEANEBITL of toluene and shifted the oxidation from almost exclusively on

the side chain to more ring hydroxylation (Sequeira et al., 1992).
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Sequeira, DJ, Eyer, CS, Cawley, GF., Nick, TG, and Backes,

WL Ethylbenzene mediated induction of cytochrome P450
isozymes in male and female rats. Biochem. Pharmacol. 44: 1171-
1182 (1992).

Sequeira, DJ, Eyer, CS, Cawley, GF., Nick, TG, and Backes,
WL,Ethylbenzene mediated induction of cytochrome P450
isozymes in male and female rats. Biochem. Pharmacol. 44: 1171-
1182 (1992).
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BOTEHEDIFILALELVESYNMIRELIZEE. 2HOF
I O—LP4507 AV A LEFR R GRZEB THEERIIBET
A(Backes. et al., 1990; Bergeron et al., 1999; Gut, et al., 1993;
Koop and Laetham, 1992; Sequeira et al., 1992, 1994; Yuan et al.,
1995, 1997),

Comment: Exposure of rats to very high doses of ethylbenzene
either induce or inhibits a number of cytochrome P450 isozymes
over different time courses. (Backes. et al., 1990; Bergeron et al.,
1999; Gut, et al., 1993; Koop and Laetham, 1992; Sequeira et al.,
1992, 1994; Yuan et al., 1995, 1997).

=D

and Kluckova, H, Exposure to various benzene derivatives
differently induces cytochromes P450 2B1 and P450 2E1 in rat
liver. Arch. Toxicol. 67: 237-243 (1993).

Koop, DR, and Laetham, CL, Inhibition of rabbit microsomal
cytochrome P-450 2E1-dependent p—nitrophenol hydroxylation by
substituted benzene derivatives. Drug Metab. Dispos. 20: 775-777
(1992).
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Backes, WL, Sequeira, DJ., Cawley, GF, and Eyer, CS,Relationship |Backes, WL, Sequeira, DJ., Cawley, GF, and Eyer, CS,Relationship
between hydrocarbon structure and induction of P450: Effects on |between hydrocarbon structure and induction of P450: Effects on
protein levels and enzyme protein levels and enzyme
activities. Xenobiotica 23: 13531366 (1993). activities. Xenobiotica 23: 1353-1366 (1993).
Bergeron, RM, Desai, K, Serron, SC, Cawley, GF, Eyer, CS, Bergeron, RM, Desai, K, Serron, SC, Cawley, GF, Eyer, CS,
Backes, WL, Changes in the expression of cytochrome P450s 2B1,|Backes, WL, Changes in the expression of cytochrome P450s 2B1,
2B2, 2E1, and 2C11 in response to daily aromatic hydrocarbon 2B2, 2E1, and 2C11 in response to daily aromatic hydrocarbon
treatment. Toxicol. Appl. Pharmacol. 157: 1-8 (1999). treatment. Toxicol. Appl. Pharmacol. 157: 1-8 (1999).

5| ARk (7T 3XRK) Gut, [, Terelius, Y, Frantik, E, Linhart, I, Soucek, P, Filipcova, B, Gut, [, Terelius, Y, Frantik, E, Linhart, I, Soucek, P, Filipcova, B,

and Kluckova, H, Exposure to various benzene derivatives
differently induces cytochromes P450 2B1 and P450 2E1 in rat
liver. Arch. Toxicol. 67: 237-243 (1993).

Koop, DR, and Laetham, CL, Inhibition of rabbit microsomal
cytochrome P-450 2E1-dependent p—nitrophenol hydroxylation by
substituted benzene derivatives. Drug Metab. Dispos. 20: 775-777
(1992).

Sequeira, DJ, Eyer, CS, Cawley, GF., Nick, TG, and Backes, WL,
Ethylbenzenemediated induction of cytochrome P450 isozymes in
male and female rats. Biochem. Pharmacol. 44: 1171-1182 (1992).

Sequeira, DJ, Cawley, GF, Eyer, CS, and Backes, WL, Temporal
changes in P-450 2E1 expression with continued ethylbenzene
exposure. Biochim. Biophys. Acta 1207: 179-186 (1994).

Yuan, W, White, TB, White, JW, Strobel, HW, and Backes, WL,
Relationship between hydrocarbon structure and induction of
P450: Effect on RNA levels. Xenobiotica 25: 9-16 (1995).

Yuan, W, Sequeira, DJ, Cawley, GF, Eyer, CS, and Backes, WL,
Time course for the modulation of hepatic cytochrome P450 after
administration of ethylbenzene and its correlation with toluene
metabolism. Arch. Biochem. Biophys. 339: 55-63 (1997).

Sequeira, DJ, Eyer, CS, Cawley, GF., Nick, TG, and Backes, WL,
Ethylbenzenemediated induction of cytochrome P450 isozymes in
male and female rats. Biochem. Pharmacol. 44: 1171-1182 (1992).

Sequeira, DJ, Cawley, GF, Eyer, CS, and Backes, WL, Temporal
changes in P-450 2E1 expression with continued ethylbenzene
exposure. Biochim. Biophys. Acta 1207: 179-186 (1994).

Yuan, W, White, TB, White, JW, Strobel, HW, and Backes, WL,
Relationship between hydrocarbon structure and induction of
P450: Effect on RNA levels. Xenobiotica 25: 9-16 (1995).

Yuan, W, Sequeira, DJ, Cawley, GF, Eyer, CS, and Backes, WL,
Time course for the modulation of hepatic cytochrome P450 after
administration of ethylbenzene and its correlation with toluene
metabolism. Arch. Biochem. Biophys. 339: 55-63 (1997).




5-2 2EEHE

ACUTE TOXICITY

A AMROSEHE
ACUTE ORAL TOXICIT'

HEME S

IFAAVEY

Ethylbenzene

CASES

HEE

TR
7 ik

Kk TS

ft; B L7-Y5L DIEHE R Carworth-Wistar RIS v . 4-5:E 5.
148 B DO ERZRHAM

Other; 5 non—fasted Carworth—Wistar male rats per group, 4-5
weeks old, 14 day observation period.

GLPES

LR

NO

HERETo1-5F

HER(E R

Zvbk. Carworth Wistar

rat, Carworth Wistar

LG AN )

REE

FREH (5] 0EHH

R (181K)

RERE

Oral

#Hz=AE ()

ZDhDEAER M

FRETFA
LS
FHEHTORTH

FRERFTR

BlRATR

Z 0 fth
b=t}

LD50{iE X [£LC50f&

LD50 = 4.7 g/kg (5.4 ml/kgl=10 L)

LD50 = 4.7 g/kg (equivalent to 5.4 ml/kg)

EEEIE

i

%8 1% D FIFAR AL
)

51 Ak (T 3XiR)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Range finding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Range finding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

IES

HEMER

IFIAVEY

Ethylbenzene

CASES

HMES

N
73k

Kk AR

i, BEORESYR, M £FGFOEEZITHELZ ERE148
fElo

Other; young adult rats, both sexes, observed until recovery of
survivors, usually 14 days.

GLP#E &

(A4

NO

HEBRETo1F

HERR GE &)

vk

rat

LGN )

BE5E

EHE (K5 EHE

A% (8IE)

RERER

#0

Oral

H=AE (H)

ZDHhDFAER K

AT AL
b

FASHETORTH

‘

BRERATR

BIRAR

Z Qi
b

LD50fE X [FLC50fE

LD50 = 3.5 g/kg. BIHREFICAFBICEEDE{L

LD50 = 3.5 g/kg, slight liver changes at necropsy

It 1 D LD50E X [£LC50{E
DENE

R

[EElES
BB TR AL
Hi8

51 FSCHR (GT3XHR)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)

EE

HEMES

IFAAVEY

Ethylbenzene

CASES

HES

TR

7 ik



Kk AR

BDRT DR BRE/NFA—FIZEE0T; Wolf 5, 1956
DLD50Z AL =,

Review of published data; analysis by solubility parameters; used
LD50 of Wolf et al., 1956

GLPES

HERETo1-5F

HER (R

rat

TERI (it M, - F)

REE

FRER (5] DEHE

R (181K)

BERE

#0

Oral

#H=AE ()

Z D DEAER M

eI
A B ECOELY

i
]

BRERFTR

BlRATR

Z O fth
b=}

LD50{iE X [£LC50f&

I % D LD50fE X IELC501E
DENE

R

3t

EFEME D I HTAR R
Reference: Nishimura, H, Saito, S, Kishida, F and Matsuo, M, Reference: Nishimura, H, Saito, S, Kishida, F and Matsuo, M,

3 ST (e Analysis of acute toxicity (LD50 value) of organic chemicals to Analysis of acute toxicity (LD50 value) of organic chemicals to
mammals by solubility parameter (1) Acute oral toxicity to rats. mammals by solubility parameter (1) Acute oral toxicity to rats.
Sangyo Igaku 36: 314-323 (1994b Sangyo Igaku 36: 314-323 (1994b

EZ

B. RERAES

ACUTE INHALATION_ TOXICITY

HEMESR

IFANVEY

Ethylbenzene

CASES

HMES

SERR
73k

Kk AR

fth; ABSRRE; BRIRZEL AL, R Ei=EX4000 ppm. (17,400
mg/m3)ChoT=z; mEIXSITICKYFERLT:; 14BRDOEHRE
5

Other; 4 hour exposure; single exposure level, nominal
concentration was 4000 ppm, (17,400 mg/m3); concentration was
not analytically confirmed; 14 day observation period.

GLP#E &

(A4

NO

HEBREIToF

HERR &%)

vk, Carworth Wistar

rat, Carworth Wistar

LGN )

BE5E

EHE (K5 DEHE

% (EIEK)

REER

BA

Inhalation

B (H)

ZDHhDEAER K

st R AL IE
iia

FASHETORTH

‘

BRERATR

BIRAR

ZD1th
b=t

LD50fE X [FLC50fE

‘

LC50 = 4000 ppm (17,400 mg/m3)

LC50 = 4000 ppm (17,400 mg/m3)

It 1 D LD501E X [£LC50{E
DENE

R

[EElE

BB TR AL
Hi8

51 AR (T 3XiR)

Reference: Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC,
and Striegel, JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg.
Assoc. J. 23:95-107 (1962)

Reference: Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC,
and Striegel, JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg.
Assoc. J. 23:95-107 (1962)

EE

HEMER

IFIAVEY

Ethylbenzene

CASES

HMES

SERR
73k

fth; ARFREREE

Other; 4 hour exposure

HERR GE &)

HiE/HARSAY
GLP#EE T—3%L NO DATA
HEBEToE

vk CFY jiff rat, CFY male




TERI (it M, - F)

REE

FRE (5] B

R (181K)

RERE

A

Inhalation

#H=AE ()

Z D DEAER M

st P E AL
%Fﬁs?¥'€0)§ﬁt§i

Bt
)HH

BRERFT R

BlRATR

Z D

LD501iE X [£LC50f&

i
B
EXS

I % D LD50fE X IELC501E
DENE

73k

Kk AR

HEFH; FFRHES0%NFITADICKHELREDRE; REE
303 4TLN. T D %205 D B R AR & 5% (1 7=

AR 2180 ppm (9450 me/m*)<HL\DIE B & THEIR/E narcotic effects as low as 2180 ppm (9450 mg/m®)

SRS

EFEME D I HTAR R

g ] ,
Molnér, J, Paksy, KA, and Naray, M, Changes in the rat’s motor Molnar, J, Paksy, KA, and Naray, M, Changes in the rat’s motor

o X behavior during 4 hr inhalation exposure to prenarcotic behavior during 4 hr inhalation exposure to prenarcotic

51 FSCHR (GTXXHR) concentrations of benzene and its derivatives. Acta Physiol. concentrations of benzene and its derivatives. Acta Physiol.
Humg. 67: 349-354 (1986) Humg. 67: 349-354 (1986)

e

AERYME R IFILREY Ethylbenzene

CASE S

HEE

JERR

sensory irritation; measurement of concentration necessary to
depress the respiratory rate by 50%. Exposure was for 30 min,
followed by a 20 min recovery period.

GLP#E &

Lz

NO

HEBREITo1F

HERR GE &)

<7 A, Swiss—Webster

mouse, Swiss—Webster

LGN )

RE5E

EHE (5 DEHE

R ()

RERER

®A

Inhalation

B (H)

ZDHhDFAER K

#istF AR
%Fﬁzﬁfd)%t?ﬂl

5
)Hﬂ

B RF R

BIRATR

Z DAt

E A
0 aff

|_Dso1|_x [FLC50{E

It 1 D LD501E X [£LC50{E

ﬁ/ﬁ

FNERIE PR EE50%HN T B DI ELREDBIE

DENE

ER RD50 = 4060 ppm RD50 = 4060 ppm

Ett

(ERETE D I BRI

Higt
Reference: Nielsen, GD and Alarie, Y, Sensory irritation, pulmonary [Reference: Nielsen, GD and Alarie, Y, Sensory irritation, pulmonary
irritation, and respiratory stimulation by airborne benzene and irritation, and respiratory stimulation by airborne benzene and
alkylbenzenes: Prediction of safe industrial exposure levels and alkylbenzenes: Prediction of safe industrial exposure levels and

5| ATk (7o 32ik) correlation with their thermodynamic properties. Tox. Appl. Pharm. |correlation with their thermodynamic properties. Tox. Appl. Pharm.
65:459-477 (1982) 65:459-477 (1982)

EZ

HERME L IFILR BV Ethylbenzene

CASEE

HEE

JERR

sensory irritation; measurement of concentration necessary to

HESHARSAY depress the respiratory rate by 50%.
GLPE S Y3 NO

HERETo-F

i ENC- PN ) XIR mouse

TERI (i M, - F)

REE




EHE (K5 EHH

% ()

REER

®A

Inhalation

Bz (H)

ZDHhDFAER K

RETE]
AREE CORELHS

i
b

BRERATR

BIRAR

Z Dt

SO
0 aff

LD50fE X [FLC50fE

It 5 D LD50E X [£LC50{E
DENE

ER

RD50 = 1430 ppm (6199 mg/m")

RD50 = 1430 ppm (6199 mg/m")

[EElE

BB TR AL
H#

51 FSCHR (GT3XHR)

De Ceaurriz, J, Micillino, J, Bonnet, P, and Guenier, J, Sensory
irritation caused by various airborne chemicals. Toxicol. Lett. 9:
137-143 (1981)

De Ceaurriz, J, Micillino, J, Bonnet, P, and Guenier, J, Sensory
irritation caused by various airborne chemicals. Toxicol. Lett. 9:
137-143 (1981)

EE

HEYES

IFAAVEY

Ethylbenzene

CASES

HEE

TR
7 ik
ik TS

th

Other

GLPES

T=5%L

NO DATA

HERE(To1-5F

HER(E R

RIR, RIFETH

mouse, strain not specified

TERI (i M, - F)

REE

FRER (5] 0B

LN CEN )

RERE

%A

Inhalation

#Hz=AE ()

Z D DEAER M

eI
A E COELY

i
]

FRERATR

BlRATR

£t
i

LD501iE X [£LC50f&

I % D LD501E X IELC501E
DENE

ER

3500 ppm (1517mg/m°) TlZMEILLVEELT=, 10,400 ppm (45,084
me/m®) [FR/INBIERETH 1=,

3500 ppm (1517mg/m>) caused prostration; 10,400 ppm (45,084
mg/ms) was minimal lethal concentration.

[EEELES

(SR D I MR BL

51 AR (T 3XiR)

Gerarde, HW, Browning, E (ed.), Toxicology and biochemistry of
aromatics hydrocarbons. Elsevier Monographs on Toxic Agents
(1986) pp. 52-53.

Gerarde, HW, Browning, E (ed.), Toxicology and biochemistry of
aromatics hydrocarbons. Elsevier Monographs on Toxic Agents
(1986) pp. 52-53.

IES

HEMESR

IFIAVEY

Ethylbenzene

CASES

MES

SERR
73k
Kk AR

fth

Other

GLP#E &

F—AHL

NO DATA

HEBREITo1F

HERR GE &)

YA, CFW Rk

mouse, CFW strain

LGN )

BE5E

EHSH (K5 0EHE

R (EIE)

RERER

BA

Inhalation

B (H)

ZDHhDFAER K

a0

i
b

iia
ZHEHTOREHR




BRERATR

BIRAR

Z Qi
b

LD50fE X [FLC50fE

It 5 D LD50E X [£LC50{E
DENE

2000 ~ 8000 ppm (8670 ~ 34,680 mg/m)DITFJLALEL %20
HEREBELE-RBABCFWY IR TIL, #EEMERS/\yT)—IZH

Acute, transitory central nervous system depression was
observed in in adult male CFW mice exposed to 2000 to 8000 ppm

ER DVTRAMMAE—BEO hRMHE RIS A SNz, (8670 to 34,680 mg/m°) ethylbenzene for 20 minutes based on a
functional observational battery.

[EElES

{EFEME D FIHTAR B

Hi#

51 FSCHR (GT3XHR)

Tegeris, JS, and Balster, RL, (1994) A comparison of the acute
behavioral effects of alkylbenzenes using a functional
observational battery in mice. Fundam. Appl. Toxicol. 22: 240-250.

Tegeris, JS, and Balster, RL, (1994) A comparison of the acute
behavioral effects of alkylbenzenes using a functional
observational battery in mice. Fundam. Appl. Toxicol. 22: 240-250.

EE

HEMES

IFLAVEY

Ethylbenzene

CASES

HEE

TR
&
Hik/ AR

th

‘

Other

GLPES

LR

NO

HEBRETo1-5F

HER (R

EILEVE

guinea pig

TERI (it M, M- F)

REE

FREH (5] 0EHE

R (1R1K)

BERRE

A

Inhalation

B IGIGD

ZDhDEAER M

FRETA L
FER

FHEHTORTH
FRERE

b=t}

LD501iE X [£LC50f&

I % D LD50fE X IELC501E
DENE

1000 ppm:
2000 ppm:

SERUVIE~ORE, REHEFERICEECEREL,
LTFICEF-2TOER. REBIRMEICIERTE

5000 ppm: KA TFIZZE(F=2TDELK., 30-605 TEIEM,
10,000 ppm: LAFIZZ(IFI-2TOER. 85 THEM,

FER IRRUZ ORI, Fei), EBRHA, RE. FERVER

1000 ppm: nasal and eye irritation, no severe symptoms after
several hours of exposure.

2000 ppm: all symptoms listed below, no serious symptoms after 1
hour of exposure.

5000 ppm: all symptoms listed below, fatal in 30-60 minutes.
10,000 ppm: all symptoms listed below, fatal in a few minutes.
Symptoms: eye and nasal irritation, unsteadiness, ataxia, tremors,

R Hk . NRRIEFTR : D51, EEERIERS £ AR D ZEIFEIM% [narcosis and unconsciousness. Gross pathology findings: cerebral
HESRHDS oM K UZE, congestion, congestion and edema of the lungs, with signs of
passive congestion throughout the abdominal viscera.
[EFELES
(SR D BT AR L
HigE

51 FSCHR (GT3XHR)

Reference: Yant, NP, Schrenk, HH, Waite, CP, and Patty, FA,
Acute response of guinea pigs to vapors of some new commercial
organic compounds. II. Ethylbenzene. Pub. Health Rep. 45:1241-
1250 (1930)

Reference: Yant, NP, Schrenk, HH, Waite, CP, and Patty, FA,
Acute response of guinea pigs to vapors of some new commercial
organic compounds. II. Ethylbenzene. Pub. Health Rep. 45:1241—
1250 (1930)

EE

C. BMREREN

ACUTE DERMAL TOXICITY

AERYME R IFILREY Ethylbenzene
CASES
HHESE
JERR
hik
fth: BU-YARDBD=21—S—5R9H X, TS5AF VS T4 [Other; 4 male albino New Zealand rabbits per group, dose covered
HESHARSAY JLLATHA—=L TS, 2485 RE. 4B MR, with plastic film. 24—hour exposure, 14-day observation.
GLPE & L\WYE NO
ABREITo-F
HERR (B R DI% rabbit

LGN )

BE5E




EHE (K5 EHH

% (EIE)

RERER

Dermal

Bz (H)

ZDHhDFAER K

#iatF AL IR
#ER
RASHETORTH

BRERFT R

BIRAR

Z Dt
fiE s

LD50fE X [FLC50fE

LD50 = 15.4 g/kg

LD50 = 15.4 g/kg

It 1 D LD50E X [£LC50{E
DEWNE

R

[EElE
BB TR AL
Hi8

51 FASCHR (GT3XHR)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

EE

HEMES

IFLAVEY

Ethylbenzene

CASES

HE%E

TR
ﬁ /£

ik TS

BART—IDHER;
FERENEGLY,

BRE/NTA—RITE D HT; LDSOED H 5

Review of published data; analysis by solubility parameters; source
of LD50 value not found

GLPES

HERE(To1-5F

HER (R

oY¥

rabbit

TERI (it M, - F)

REE

FRAER (5] DB

LN CEN )

BERE

BE

Dermal

= (H)

ZDMDEEREH

‘Fﬁu’r%ﬂ’lkiﬂ
%Fﬁsﬁfdﬁﬁl‘_‘%ﬂ

&
‘

BRERFT R

BlRATR

Z O fth
Ri=Fii]

LD50{iE X [£LC50f&

I % D LD50fE X IELC501E
DEWNE

R
[EFElE

1=§E'I$0)4=IJ AR L

Hid
Reference: Nishimura, H, Saito, S, Kishida, F and Matsuo, M, Reference: Nishimura, H, Saito, S, Kishida, F and Matsuo, M,
Analysis of acute toxicity (LD50 value) of organic chemicals to Analysis of acute toxicity (LD50 value) of organic chemicals to

2| B3k (T XCit) mammals by solubility parameter (3) Acute dermal toxicity to mammals by solubility parameter (3) Acute dermal toxicity to
rabbits. Sangyo Igaku 36: 428-434 (1994) rabbits. Sangyo Igaku 36: 428-434 (1994)

e

D. RS (ZDMDIRSRER)
ACUTE_TOXICITY. OTHER ROUTES

RERER

HEBRYMEL IFIREY Ethylbenzene
CASES
MEE
JERR
ﬁ/ﬁ
THYRIZA)—THRXEA)—TMPCCI4ZERRRNIZR S LT-, 24 [Mice were given ip dose of olive oil or CCl4 in olive oil; 24 hours
Fsk HARSAS B ISR E (9D DFERRILIKFED1D) EMEEEMNIRS . |later ip dose of test material (one of 9 aromatic hydrocarbons).
i SHIZ3HBY I REEE, Mice were observed for 3 additional days.
GLPE& T—3%L NO DATA
ABREITo-F
SERT (I B ddY YD R ddY mice
TR (i M. It F)
BE5E
KRS (ER) OB
B (EK)
BERER Intraperitoneal




HE=HE(H)

Z D DR M

FRETFR
FER
FHEHTORTH

FRERFTR

BlRATR

Z O fth
fila

e

LD50 = 19.7 mmol/kg; CCl4-RijLi&EL7-LD50 = 17.81 mmol/kg
(BIERFPHFICEY, TFILALEL OPASOREAET LIS
El2kB)

LD50 = 19.7 mmol/kg; CCl4-pretreated LD50 = 17.81 mmol/kg
(attributed to reduced P450 metabolism of ethylbenzene due to
carbon tetrachloride poisoning)

FER

[EElE
BB AR AL
H#

51 FSCHR (GT3XHR)

Tanii, H, Huang, J and Hashimoto, K, Structure—acute toxicity
relationship of aromatic hydrocarbons in mice. Toxicol. Lett. 76:
27-31 (1995)

Tanii, H, Huang, J and Hashimoto, K, Structure—acute toxicity
relationship of aromatic hydrocarbons in mice. Toxicol. Lett. 76:
27-31 (1995)

EE

5-3 BRI RIHHE

CORROSIVENESS/IRRITATION

A RERBEE

SKIN IRRITATION/CORROSION

Bk AAETAY

HERME L IFILR BV Ethylbenzene
CASEE
WEE
AR
H

f; [R& 0.01 ml, BARGE A

Other; 0.01 ml undiluted, uncovered application

GLPES

LR

NO

HERETo1-5F

HER (R

oY¥

rabbit

TERI (it M, M- F)

REE

EHEH (K5 EHH

% ()

BERR

H=AE ()

Z QDAL M

E+$E‘JM$E

—RRFHRIF7

‘

RERIGE

Z 0t

firt

RIS R

hEEQRIBE. BRAK4BEUAICRIEEDRIH.

‘

moderate irritating; most severe irritation within 24 hours after
application.

REFEENE

EIR

[EElE

(SR D I MR BL
Higt

51 AR (T 3CiR)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC, and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

EE

=

HEMER

IFIAVEY

Ethylbenzene

CASES

HES

et
2

Kk AT

1113,}31%»&*/12“*/0)1%5&&24&%@Fﬁg'FféﬁH%xtiﬁ%&uﬁ
1ZE M,

Other; Undiluted ethylbenzene applied to intact or abraded skin
under occlusion for 24 hours.

GLP#E &

FEEE

NO

HEBRE{ToF

HERR GE &)

e

rabbit

LGN )
ﬂla—_E

#5858
FREH (5] B

B (1R1K)

HE R

Bz (H)

Z D DEAER K

st R LR
iia

— REIHRIT

i
b

RIS R

Z 0 fth

S

S R

OH
D
E:|

th % 1 ) RIE %

moderate irritating.

RISEEME

FER




[EElE
BB TR AL
Hi#

51K (T 3XiR)

Opdyke, DLJ, Monographs on fragrance raw materials.
Ethylbenzene. Food Cosmet. Toxicol. 13:803-804 (1975)

Opdyke, DLJ, Monographs on fragrance raw materials.
Ethylbenzene. Food Cosmet. Toxicol. 13:803-804 (1975)

EE

HEMESR

IFIAVEY

Ethylbenzene

CASES

HMES

FER

Hik/TARSA4>

fto; 2-4BDHREIZH=Y . BERUVES (7 L) (210-205F#

Other; 10-20 applications to ear and abdomen (bandaged) over 2—
4 week period.

GLP#E &

(AIAY.4

NO

HEBREToF

HERR GE &)

oY¥

rabbit

B CGife M, W F)

R
ZHEH (A 0EMEK

R (181K)

HE R

B (H)

ZDHhDEAER K

‘f‘ﬁu'l'—T—E’J&ME
&ﬁu%&z:w

| Fds
)Hﬂ

RERIS%E

Z 0t

SO
0 aff

B2 I R

hEEQREEF--RFEDORRM HBEER) (FEDE
REREDERT. "HHEN" ONEREEL, RIEOKEDE
DRIEZEE LT, ARRITMESNIIERARES N TLDELY
HAEBRTHY. FEEEEEDLL,

moderate irritating (defined erythema) with moderate necrosis
(development of edema and superficial necrosis, which resulted in
a “chapped” appearance and exfoliation of large patches of skin.
This study is of questionable reliability because it is an older
study with limited information reported.

RISEEM

FER

[EElES
BB AR AL
Hi8

51 AR (T 3XiR)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,

F Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch
Ind. Health 14:387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch

Ind. Health 14:387-398 (1956)

IES

B. ERFIH &

EYE IRRITATION/CORROSION

HEMES

IFLAVEY

Ethylbenzene

CASES

HIE%E

,IiﬁR
ik AAES4>

fth; F&EE2EH A DORISEALT.

‘
St

Other; 2 drops of undiluted liquid applied to one eye.
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slight conjunctival irritation, with no corneal injury.
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Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,

F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)
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Other; amount of chemical applied to eye unknown.
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slightly irritating. The authors reported a very small area of
corneal injury resulting from 0.5 ml of undiluted chemical in the
eye.
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Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC,and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)

Smyth, Jr. HF, Carpenter, CP, Weil, CS, Pozzani, UC,and Striegel,
JA, Rangefinding toxicity data: List VI. Am. Ind. Hyg. Assoc. J.
23:95-107 (1962)
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Other; 25 volunteers, 10% ethylbenzene in petrolatum.
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not sensitizing. However, this study is considered inadequate due
to methodological limitations.
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Kilgman, AM, Report to RIFM (1974) Cited in Opdyke, D. L. J.
Ethylbenzene. Food Cosmet. Toxicol. 13:803-804 (1975)

Kilgman, AM, Report to RIFM (1974) Cited in Opdyke, D. L. J.
Ethylbenzene. Food Cosmet. Toxicol. 13:803-804 (1975)
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REPEATED DOSE TOXICITY.
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MEE
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TERI (it M, M- F)
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male and female
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0, 75 or 750 ppm (0, 325 or 3251m_g/m3)
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L=i&HDUNET5 F1=(F 750 ppm [CR B LM IC(TREEHT
IR EAERH BN DT, 750 ppom [CRETEL =M TIXR B MR
HEHED50% DM A ST, CYP2BR UCYP2E1 DIEA LR EFEH
RoHontz,

In the kidneys of high exposure males, there were increased
hyaline droplet deposition and degeneration of cortical tubules,
which correlated with increased cortical cell proliferation (1.4 fold).
A three—fold increase in apoptosis of medullary cells were also
noted; due to variability in these measurements, it was considered
of unknown significance. No histopathological changes were seen
in males exposed at 75 ppm or in females at 75 or 750 ppm. In
females exposed at 750 ppm, there was a 50% decrease in cortical
cell proliferation. A minimal induction of CYP2B and CYP2E1 was
noted.
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Stott, WT, Johnson, KA, Day, SJ, and McGuirk, RJ, Ethylbenzene:
Mechanism of Tumorigenicity in Fischer 344 Rats and B6C3F1
Mice. Dow Chemical Company, Laboratory Project Study ID
#981138 (1999).

Stott, WT, Johnson, KA, Day, SJ, and McGuirk, RJ, Ethylbenzene:
Mechanism of Tumorigenicity in Fischer 344 Rats and B6C3F1
Mice. Dow Chemical Company, Laboratory Project Study ID
#981138 (1999).
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HBEMES IFNAREY (FE: 99.7%) Ethylbenzene (purity: 99.7%)
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pak:
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HERT (18 Bl) Fischer 344 5wk Fischer 344 rat

PRI (i M., - F) RO male and female

BES 0. 99, 382. 782 ppm (0. 429, 1656. FEf-[ 3390 me/m®) 0. 99. 382, 782 ppm (0. 429. 1656. or 3390 me/m°)
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E£HE AE REENE. BKIEERE. ARME-(LEME
HIRIBERT RICEE LA ONE M DTz, 782 ppm~D FHE THFIED
(AREIZKT DA EEA M TZNZ H20%KR K 13%EMLT=(p
<0.01), 382 ppm DIFIIARUEVIZRBENT-MES Y+ TIZFFRE
R EEDHTRDEM(< 0.05)Z R LI, HOFENES X
SEBHLOBMTEREE (TGN ofz, EFSIFFFEORERBARR
NN E, FRBRRIEZRETREBENGVIENS, FFEOZE
B (3B IS 75 A 3 R S AR FR L 1= NOAELIZ382 ppm
"1656mg/m)EHEIN TN,

There was no effect on survival, body, weight gain, clinical
chemistry, gross or microscopic pathology. Exposure to 782 ppm
resulted in an approximate 20% and 13% (p < 0.01) in relative (to
body weight) liver weights of both sexes, respectively. Female rats
that received 382ppm ethylbenzene exhibited about 7% increase
(p< 0.05) in relative liver weights; whereas, the male relative liver
weights were not significantly different from controls. The authors
interpreted the liver changes as adaptive metabolic response, due
to the absence of liver histopathology or abnormal clinical

chemistry. The NOAEL is considered to be 382ppm (1656mg/m3)4
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Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)

Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)
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CASES

HMES

TR
73k
Kk HARTA>

fth; 1600/t /B

Other; 16 per sex per group

GLP#E &

[FLy

YES

HEBREITo1F

HERR GE %)

Fischer 344 5wk

Fischer 344 rat

LGN )

it B U

male and female
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0 or 750 ppm (0 or 3251 mg/m®)
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BlRA R (REX, EEE)

[

RSB R (RE
x EEE)
ERICERSh-E
AERIGHE
FETHIEEL, KRBT BEDSU AN TH 1=, BIFELI-MEE [There were no deaths and body weights were within 5% of the
RICIIEEFHICERDHIEZE TN oT=, ERUVMESYRT [controls. There were no toxicologically significant effects on
[TEEEEH6-8%EMLT =, ETIXE-BIRICKEDELIRM |measured serum enzymes. In male and female rats, there was a
EERMBICHEICETRSN e20-5 0T DR BMEILE D [6-8% increase in kidney weights. In males, this was accompanied
. SERIFRIAE DR USHIDNAS LD 79%EMAH ST, |by an increase in the focal deposition of & 2u—globulin in the
It T3 R IERARR ETE LSHIDNAS B D EMBEDHSNAL  |proximal tubule epithelial cells of the cortex extending to the
Motz, in vitroBE R EMED EALIFEICHEICRESN TV, IBE |capsule, proximal tubule degeneration, and a 79% increase in
HEEA T —EMFOSEE DB A AL, ChIXMIEDZ L |Sphase DNA synthesis. In females, neither histopathological
FlzEHEMN RSN, E’&@T—ﬁlﬂxfﬂ:ﬁﬂgbtﬁﬁﬁﬁ changes nor increased S—phase DNA synthesis was noted.
TR MBYEIC—HIT DEEESTERL-. HETIEXEMBARE L — [Changes in vitro enzyme activities were primarily restricted to
- ‘/EI./U)%&&U%%UD_IJE‘E’&I DNVTHEERLLIFILAH U (Z |females and consisted of decreases in mixed—function oxidase
FHIEMETHEBREDEEDNPRT—UFRTIDTHAIE [(MFO) activities suggesting the alteration or loss of cells. The
HERILTULNS, authors concluded that the data in males were consistent with a
treatment-related increased chronic progressive nephropathy. In
females, the alteration and possible loss of kidney cell
population(s) may also represent an early stage in ethylbenzene—
induced acceleration of chronic progressive nephropathy.
it
NOAEL (NOEL)
LOAEL (LOEL)
NOAEL/LOAELD ¥ FETRBL
I 5 DNOAEL(LOAEL) D&
W&
AR
S5
1S58 O I BTIR L
Hi#
Stott, WT, Day, SJ, McGuirk, RJ, Johnson, KA, and Bahnemann, R, |Stott, WT, Day, SJ, McGuirk, RJ, Johnson, KA, and Bahnemann, R,
3| ATk (STt Ethylbenzene: 4-Week Vapor Inhalation Toxicity Study in Fischer |Ethylbenzene: 4-Week Vapor Inhalation Toxicity Study in Fischer
344 Rats and B6C3F1 Mice. Dow Chemical Company, Laboratory |344 Rats and B6C3F1 Mice. Dow Chemical Company, Laboratory
Project Study ID #991224 (2001). Project Study ID #991224 (2001).
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HBEMES IFAAR T (HE: > 99%) Ethylbenzene (purity: > 99%)
CASES
MEE
JERR
ﬁ/f
OECDHARSAUAMINBEREEFFHREL TS, BAMIAZE |meets the requirements of OECD Guideline 413: Subchronic
) HHER: ROBINDHZH0EHER: EESREL T BRIEEST |Inhalation Toxicity: 90-Day Study with the following exceptions:
FikHARSAY HT . RURIBREEANEET, food consumption not measured, ophthalmic examinations not
conducted, and adrenals not weighed.
GLPEE [FLy YES
ABREITo-F
HERT (7B Blh) Fischer 344 5wk Fischer 344 rat
LGN ) B O male and female
0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 3251, 4335
BEE 3251, 4335 mg/m®) mg/m°)
BHESH (MR OB
A ER)
R BA inhalation
STEREE IS T S0
58 (B) (OECD422% [13:E 13 weeks

T, B EHEDOT 2%
5555, RRIESHR)
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Frequency of Exposure: 6 hours/day, 5 days/week
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Post Exposure Observation Period: none
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eI EEGERAE R B A DN AT DT=, 1000 ppm DSV EEE
DEEERTG-1%ERLIA. MEMICERETIEEL o1z, MK
BRE. BKRE (TVHIRRI7E8—E DEEZER) DB KR
FHIIBREEICRSICEEL-EZE RO G >z, B
i PR = (E AR DM xt B U/ F = [EHxt E= 15250 ppm LUET
EiEZERLz WThOMBRBICHIREICEELREMAEEMNE
ElE#HENED Tz, FBF. BROBEH DV IFHERLICITZE
[Fah otz CHHDT—EM 51000 ppm ETHEEZE13ERRE
BELTHI O T EEELNRSENEDEEZ SN,

There were no deaths or clinical signs. Male and rats at 1000 ppm
had mild weight depression (5-7%) which was not statistically
significant. There were no treatmentrelated effects on
hematology, clinical pathology (except lower alkaline phosphatase),
weights of heart, thymus or testis. Absolute and/or relative
weights of kidney, liver, or lung were higher at 250 ppm and
greater. There were no treatment-related histopathologic changes
in any tissue. There were no effects on sperm, testicular
morphology, or estrus cycle. The data were interpreted to indicate
only minimal effects upon exposure of rats to up to 1000 ppm for
13 weeks.
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NOAEL (NOEL)

NTPD2ERITFILAL B RER (TLS ) ERRICAREBR TR
WMUEBEORSAREREBREL ., BRMAS/IREHFHE
BRUHGREOMBESS/MIEEEIZ DOV TEELT, 13:8H 0
NTPEXEX CIFFEF iR D A= IS HHBE RIS MO SIS A S
=M. S VEDOBRIZIE e 20T A7) VIZEEL-RIBZNSE
ENHLNEMND=DT, a2u-7 AT UHBEEL-BRESt
DAN=RLETTREDOELTEENEEZ O, BEELIE
AHEROFFHE (NTPO2ERREREFEHRIC. TaR5425H) 2k
VB IRIES DB B IECPNEFEICREL TS EFEAT
[+ BN G SN LHEER LTz, CPNIZIT o TEAKLEMIC
MEBIZEDRETHY. EFTIREDESAERBIFEISAELY,

The kidney slides from this study, as well as the NTP 2-year
ethylbenzene study (see below) were re—examined. Kidney slides
were evaluated for hyaline droplet accumulation and sustained
cytotoxicity/cell regeneration. Although there was some evidence
of a dose-related increase in hyaline droplet formation in the 13—
week NTP study, it was not considered to be of the magnitude
indicative of an & 2u—globulin associated mechanism of renal
carcinogenesis , since pathological effects associated with & 2u—
globulin were absent in the male rat kidneys. The author
concluded that the re—evaluation of this study (as well as the NTP
2-year study; see 5.4_below) provided persuasive evidence that
the apparent increase in renal tumors was strongly associated
with CPN, a spontaneous age-related disease of rodents with no
identical counterpart in humans.
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HigE
NTP. Toxicity studies of ethylbenzene (CAS No. 100-41-4) in NTP. Toxicity studies of ethylbenzene (CAS No. 100-41-4) in
F344/N rats and B6C3FImice (inhalation studies). NTP Tox. 10.  [F344/N rats and B6C3F 1mice (inhalation studies). NTP Tox. 10.
NIH Publication No., 92-3129. PB93- 149722. National Toxicology |NIH Publication No., 92-3129. PB93- 149722. National Toxicology
Program, U.S. Dept. of Health and Human Services. Research Program, U.S. Dept. of Health and Human Services. Research

21 ek G cit) Triangle Park, NC (1992) Triangle Park, NC (1992)
Hard, GC, Expert Report on Renal Histopathologic Changes in Rat |Hard, GC, Expert Report on Renal Histopathologic Changes in Rat
Inhalation Studies with Ethyl Benzene. Report prepared for the Inhalation Studies with Ethyl Benzene. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000). American Chemistry Council Ethylbenzene Panel (2000).
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~ 0. 400, 600. 1250, 2200 ppm (0. 1734, 2601. 5419. 953 |0, 400, 600, 1250, 2200 ppm (0, 1734, 2601, 5419, 953 mg/m>)

#E5E Img/m®)

EHEE 3 (ER) OB

B (B

BRERE® TA inhalation

SHEEE (Cxtd DR

%5 Hif (B) (OECD422% [103~ 138 AR (T2 R) 103 to 138 days (see below)

T ZR5HEOT—2FH

HBE5E. RRES5 M)
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EEHAR (H) EEOEHEHME: 41-716BE (TS ]|) Post Exposure Observation Period: 41-76 days (see below)
400 ppm [Z130EIRFEHIC136H ETEHE 400 ppm for 130 exposures, then observed until day 136

era s 600 ppm (L 130ERFZERIZ136 A ETHE 600 ppm for 130 exposures, then observed until day 136

HEREMH 1250 ppm [£138[EIRFE£IC214BFTHE 1250 ppm for 138 exposures, then observed until day 214
2200 ppm [F103EIRFTERIZ144B ETHE 2200 ppm for 103 exposures, then observed until day 144
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1250 KU 2200 ppm TIERRINFIA A SNt FER Ui E
EFXLRELARILTEMLT=, 1250 U 2200 ppm TIZFFER
UEEORMEE £ R MEaICEAERNAEBESINT, NOAELIK
600 ppm (2601mg/m°) T#H>71=o

Growth depression was seen at 1250 and 2200 ppm. Liver and
kidney weights were increased at all exposure levels. Cloudy
swelling in the liver and in the kidney tubular epithelial cells were
observed at 1250 and 2200 ppm. The NOAEL is 600 ppm

(2601mg/m”).
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Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14:387-398 (1956)
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750 ppm CTHEDEFEEFEICET LA MTIIEFEHIE
MLi=(BEELL) . IFIARVEVREBEICEET SBKAMREIX
FEHOLNEM D=, 250 =1 750 ppm IZRBL-HETIEAEN
20 LARESRERIR T BFE TIE T L= (ENENR AR U15%) . It
THRERBH C2EBICIETNBEICLEANEKEERASUETL
H, AERGHEREIEAEN 1=, 750 ppm (CRFTE LTI B R
HEDBEEOEMEVEEDIEEDEMMAASNI-A, 75 F
fzI& 250 ppm TlEFINSIEASNEED ST,

At 750 ppm, survival in males was significantly reduced, while in
females survival was increased (not significant) . No clinical
findings were attributed to the ethylbenzene exposure. In males
exposed to 250 or 750 ppm, body weights were reduced (up to 5
and 15%, respectively) from week 20 to the end of the study. In
females all exposed groups weighed up to 5% less than the
controls during the second year, but there was no dose-response.
In both males and females exposed to 750 ppm, but not to 75 or
250 ppm, there was increased renal tubule hyperplasia and
increased severity of nephropathy.
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NTP13:B A5k (£505.4BS ) LRRICAHBR CRIENE
BRASAREBREL, BEASARIHEFESHE. BHEtoMm
faSEt/MmE L., BHETHEBECPNEDHEER. RUE
BT DWTEHEIL = TFILRUE U (E750 ppm BETIEINERIZ &L
LZEHAREBREDCPNEEESE . SV CIEEEC, M5y
FCIEPFEEICCPNEEEIE -, £, B £ (T RMEFIKIRE
BETUEREZ (5) AN ELDIFEICERA B EBMICELL TSR
BHRETHIRHDCPNEZLE-SYMN ERETIESEE
2RO EN Tz, 13ERBNTPRHER TIEA B FER RO ASIKEN
MO RSN, ZOREIL e 2u-5 AT A ERL
;:%‘wﬁi%ﬂ:o);UJ:X‘L\%:T:?'liaotw'clim\t%ifoh

The kidney slides from this study, as well as the NTP 13-week
study (see 5.4B above) were re—examined. Kidney slides were
evaluated for hyaline droplet accumulation, sustained
cytotoxicity/cell regeneration, interaction with chronic progressive
nephropathy (CPN), and tumors. Ethylbenzene caused an
exacerbation of age—related spontaneous renal disease, CPN, in
the 750 ppm animals, markedly so in the male rats, and modestly
so in the females. In addition, there was a high incidence of high—
dose rats that had end-stage CPN, a terminal condition where the
kidneys are so morphologically altered that renal failure (as well as
secondary hyperthyroidism) occurs. Although there some
evidence of a dose-related increase in hyaline droplet formation in
the 13—week NTP study, it was not considered to be of the
magnitude indicative of an & 2u—globulin associated mechanism of
renal carcinogenesis.
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CEERFTITBIEMNBONI-LIER LIz, CPNIZFoEETHEA
féiaq(:nuﬁ%r:;éﬁﬁ'swx EFTIEIDLSLHEABIGEDS
AYAN

Other pathological effects associated with & 2u—globulin were
absent in the male rat kidneys from the 2—yr NTP study. The
author concluded that the re—evaluation of this study provided
persuasive evidence that the apparent increase in renal tumors
was strongly associated with CPN, a spontaneous age-related
disease of rodents with no identical counterpart in humans.
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NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Hard, GC, Expert Report on Renal Histopathologic Changes in Rat
Inhalation Studies with Ethyl Benzene. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Hard, GC, Expert Report on Renal Histopathologic Changes in Rat
Inhalation Studies with Ethyl Benzene. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).
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EE
HEBRMEL IFIRIEY Ethylbenzene
CASES
MEE
JERR
ik
fh; TFILRVEV(FA)—ThPISEE TRE L, B ZEIZFHR [Other. Ethylbenzene administered in an olive oil solution which
Bk HARSA> L1z, B3k 100 /3% 5.8 . RUKEREf200C was prepared monthly. No. of animals: 10/treatment group and 20
- controls.
GLPES Ay NO
HERZE T
HERT (18 Bl) Wistar Fvk Wistar rat
TERI (it M, M- F) Ittt female
mEg 0, 13.6, 136, 408, 680 mg/kg/H 0, 13.6, 136, 408, 680 mg/kg/day
BHESE (MR OB
A (ER)
BERR EHEIEO gavage
STEREE IS T S0
58 (B) (OECD422% (64~ AR 6 months

B5EE
EEEEIED

ZEDHEE: 1B/H.58/8

Frequency of Exposure: once/day, 5 days/week

RBEEOHZHM: 528/

HBREM

Post Exposure Observation Period: 52 days
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Liver and kidney weights were higher, and minimal effects (cloudy
swelling) were observed microscopically in the liver and kidney
tubular epithelium cells at 408 and 680 mg/kg. NOAEL = 136
mg/kg/day.
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Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,

F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F, Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)
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Ethylbenzene (purity: 99%)
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E%R
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GLPES

T=5%L

NO DATA

HERETo1-5F

HER (R

\Wag/Rij Zvb

Wag/Rij rats

TERI (M, M- F)

BE5E

0 71 800 ppm (0 F#=( 3468 mg/m*)

0 or 800 ppm (0 or 3468 mg/m"®)

FREH (5] e

R (181K)

RERRE

A

inhalation

XEREE (S 9 HAIE

% 54/ (H) (OECD422%
T. B5HEOT 2%
Hoi5E . RRIESHAM)

5H

5 days

HEHE
@Eﬁﬁﬁﬁ (B)

SBOHEE: 8kRE/H

Frequency of Exposure: 8 hours/day

RBEZOHZHM: 1 RU4ER

Post Exposure Observation Period: one and four weeks

WE REEme

BtiE, kS

BRRATR (BEE. RO
FEIR A S TR

EEﬂ%E’JFﬁE(%E-& E
EE)

IE—T—E’JFRE(%E—%— &

MRELFRIFT R (&
X BEE)

RIREMR (REX, ER

)

ST E(K) , SRR

BIRAR (RAEX BEE)

figen s 8

RIS R (RE
R BEE)

EEICERSNE

RERISHE




RERTIRUGBRICEERGICX T 2EEREEHKEBELIF
HEIRS (1-24 kH2)IZBEH 5 F25dBHE ML=, REHSRU11E
IZIEBERIFEBIAAH LNz, L EMDFEELICXT T HEEE
[FERERL -2 T B R E(1-24 kHz) THEI1Z10-30dBIE ML 1=,

B4 DM BFARE (TR K E &R 3R O El &R T 5B (dh B KAk

Auditory thresholds were increased for startle response one and
four weeks after the end of the exposure by about 25 dB,
irrespective of the stimulus frequency tested (4—24 kHz). A shift
in the electrocochleography was seen at 8 and 11 weeks after
exposure. The threshold for the compound action potential

T, BEHEOT—2EA
5555, RRIESHM)

SER FRIKICH L) TE5%E THA EMIBDHRNRHLNT=, increased significantly by 10-30 dB at all frequencies tested (1-
24 kHz). Histological examination of the cochlea showed outer hair|
cell loss (OHC), especially in the upper basal and lower middle
turns (corresponding to the mid—frequency region) to an extent of
65%.e.
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Cappaert, NLM, Klis, SFL, Muijser, H, deGroot, JCMJ, Kulig, GBM, |Cappaert, NLM, Klis, SFL, Muijser, H, deGroot, JCMJ, Kulig, GBM,
5| 3Tk (7o 32ik) and Smoorenburg, GF (1999) The ototoxic effects of ethyl and Smoorenburg, GF (1999) The ototoxic effects of ethyl
benzene in rats. Hearing Res. 137: 91-102 (1999). benzene in rats. Hearing Res. 137: 91-102 (1999).
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HEMED IFNAUE (FEE: 99%) Ethylbenzene (purity: 99%)

CASE S

HEE

JERR

7k

fth: RE®RI-6EMEIZ. HAFINEL(CAP)RU2f1-F2DFERL |Other; three to six weeks after the exposure, auditory function
D EEEKEHDPOAES)DAIEIC LY EEE#MAEZ HER L=, /-, |was tested by measuring compound action potentials (CAP) and
. NN 545 Eflila (OHC) DB R EMBFHIRETEEL -, 2f1-f2 distortion product otoacoustic emissions (DPOAEs). In

HEAARTAY addition, outer hair cell (OHC) loss was quantified by histological
examinations.

GLPE& T—H3GL NO DATA

HEBRETo-F

SHEAT (78 R Wag/Rij SV (8PL/&f) Wag/Rij rats (8/group)

N6 AN )

0. 300, 400, Ff=I& 550 ppm (0. 1301, 1734, Ff=[& 2384 |0, 300, 400, or 550 ppm (0, 1301, 1734, or 2384 mg/m°)

B58 mg/m®)

ZHEH (KA 0EYEK

BIR G

B BA inhalation

SRR IS T S0

58RI (B) (OECD422% [5HFH 5 days

HEHE

SBOHEE: 8kRE/H

Frequency of Exposure: 8 hours/day

EREOHEHME: 1LBET,

Post Exposure Observation Period: up to 11 weeks

RE, AEEmE

S, SUKE

BRRATR (BEE. RO
FETBF A SRR

IREPHRTR (RER. 2

ERE)
MEFHR (REE E
B

MRELFRIFT R (&

R BEE)

E?EFHE(%Eﬁ\ 43

ECB(E) RN

BENE REE. SEE)

figen s 8
RIS R (RE
R BEE)

ERICERESN-B

RERISHE

ER

NOAEL (NOEL)

300 ppm TIFHEIFBEINEMN 512, 400 RV 500 ppm TlE
R S D BEE $E18(8-12 kH2) W B2 &% (1 7=, 400 KR U 550
ppm [CRBESNI=SVFTIXELLELHEDORBRELEMLI=AS,
DPOAE DI K (3550 ppm B TOAHIFMLT=, SRS TIFXEAN
5 2DREBDIEMD2D (11 U 21 kHz) THEIZHEILT-0HC
sDEENHLNT=,

No effects were observed at 300 ppm. At 400 and 550 ppm, the
midfrequency hearing region (8-12 kHz) was affected. Auditory
thresholds were increased in both the 400 and 550 ppm exposed
rats, while DPOAE amplitude growth was increased only in the
550 ppm group. A dose-related OHCs loss was found in two of
the five examined locations (11 and 21 kHz) in the cochlea.
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Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing. Thesis from University of Utrecht,
Netherlands (2000).

Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing. Thesis from University of Utrecht,
Netherlands (2000).
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HBEMES IFAREY (FEE: 99%) Ethylbenzene (purity: 99%)
CASES
HEE
JERR
pak:
fh; BELANILEIFILAUEVEEDEE NNDHEEEERZE R Other; the study examined noise levels and ethylbenzene
D EHEEREH(DPOAEs) R U R & EBIE L (CAPs) D A E AR | concentrations for interaction effects on hearing as measured by
Bk HARSTLY EIZKYBIELTHRETL=ER the physiological measurements of distortion product otoacoustic
emissions (DPOAEs) and compound action potentials (CAPs)
GLPE S T—H3HL NO DATA
HEBRETo-F
HERT (18 Bi) \Wag/Rij vk (8PL/%f) Wag/Rij rats (8/group)

TERI (it M, - F)

REE

0. 300, Ff=I& 400 ppm DIFILRUEY; 65 (BE). 95 /=
[£ 105 dB DBEBLANIEIFIIAVEURBRELZEFTLAIL
£TOMEE,

0, 300, or 400 ppm ethylbenzene; 65 (background), 95 or 105 dB
noise levels and all their combinations.
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5 days

REHE

REOHE: 8KHE/H

Frequency of Exposure: 8 hours/day

BROBEIMN: 1 R U4ER
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Post Exposure Observation Period: one and four weeks
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The hearing parameters (DPOAEs and CAPs) were altered by
noise alone (105dB) and with noise in combination with
etylbenzene (105dB + 300 or 400 ppm ethylbenzene); however,
the amount of loss after exposure to the combination did not
exceed the loss induced after noise alone. At the concentrations
tested, ethylbenzene alone did not cause significant DPOAE or
CAP hearing loss. Hence these physiological measurements did
not show any significant synergistic interactions between noise
and ethylbenzene exposure.
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Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing. Thesis from University of Utrecht,
Netherlands (2000).

Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing. Thesis from University of Utrecht,
Netherlands (2000).
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HERR GE &)

Sprague-Dawley % 5wk

Sprague—Dawley rat

LGN )

it B O

male and female

REE

0 Ff=[3 2000 ppm (0 F 7= 8670 mg/m®)

0 or 2000 ppm (0 or 8670 mg/m"®)
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3 days

REHR: 6R5R/R

EI{EHRE (R)

Frequency of Exposure: 6 hours/day

RRRBEEHRE: REFER16-188H

Post Exposure Observation Period: 16—18 hours after the last
exposure
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Increases in dopamine and noradrenaline levels and turnover in
various parts of the hypothalamus and the median eminence were
reported. Serum prolactin levels were also decreased.
Ethylbenzene selectively increased dopamine turnover within the
dopamine—cholectcystokinin—8 immunoreactive nerve terminals of
the nucleus accumbens (posterior part).
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Andersson, K, Fuxe, K Nilsen, OG, Toftgérd, R, Eneroth, P, and Andersson, K, Fuxe, K Nilsen, OG, Toftgard, R, Eneroth, P, and
Gustafsson, JA, Production of discrete changes in dopamine and |Gustafsson, JA, Production of discrete changes in dopamine and

o . noradrenalin levels and turnover in various parts of the rat brain |noradrenalin levels and turnover in various parts of the rat brain

51 AR (GE3XHR) following exposure to xylene, ortho—, meta—, and para—xylene, and |following exposure to xylene, ortho—, meta—, and para—xylene, and
ethylbenzene. Tox. Appl. Pharmacol. 60: 535-548 (1981) ethylbenzene. Tox. Appl. Pharmacol. 60: 535-548 (1981)
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RERT (7B %) B6C3F1 YR B6C3F1 mouse
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BEE 0. 75 FE=IZ 750 ppm (0, 325, Ff-IF 3251mg/m°) 0. 75 or 750 ppm (0. 325, or 3251mg/m°)
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Frequency of Exposure: 6 hours/day

BROBEME: gL

EGEIE

Post Exposure Observation Period: none
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750 ppm EE(MEH)TIX. TORDOFEE (XML, /NEHDER [In the 750 ppm group (both sexes), mouse liver weights were
U RS OD BT F AE 14 58 0D B4 A0 ASBrdUER Y sA & D IE NN L U % |elevated, and there were increased proliferation of centrilobular
DEBOIEEEMIZEYBESHIZEST=, 75 ppm REEF TEHEE |and midzonal hepatocytes, as evidenced by the increased in BrdU
NEEZEFIINLKYINED -, FEEDEMECYPIARTU/E |uptake, and increased incidence of mitotic figures. Males were
T=IECYP2BO T T HREE LB EL TULV =, /NERILRU S [more affected than females. Lesser effects were observed in the
A TH RS B OEMA S SFRIBMABFAZEILIZIZT |75 ppm—exposed group. Increased liver weights also correlated
NEDEEHTREL TULN =, T XD TIXMEHEEIZCYPIARK  |with minimal induction of CYP1A and/or CYP2B. Histopathological
U'CYP2BD ARIRKTFHERDLNBETAHASNT-, 750 ppm [Z [changes consisting of increased mitotic figures in centrilobular
AR RELEBYTIHHESES LR OMEOMBIEEAEEINI-1F|and midzonal areas accompanied these changes. In mouse lungs,
M HSEXIRVHBEEROT7HRN— REMAEE N T=Z&IZ |there appeared to be a dosedependent loss of CYP1Aand CYP2B
KUY, MlRERBEIZEIEAHFONT =, in both males and females. There were changes in cell population
dynamics, as suggested by an observed 3—fold increase in cell
proliferation in the bronchiolar epithelium and, possibly, in
apoptosis of bronchiolar and alveolar epithelia of the 750 ppm—
exposed animals.
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Stott, WT, Johnson, KA, Day, SJ, and McGuirk, RJ, Ethylbenzene:
Mechanism of Tumorigenicity in Fischer 344 Rats and B6C3F1
Mice. Dow Chemical Company, Laboratory Project Study ID
#981138 (1999).

Stott, WT, Johnson, KA, Day, SJ, and McGuirk, RJ, Ethylbenzene:
Mechanism of Tumorigenicity in Fischer 344 Rats and B6C3F1
Mice. Dow Chemical Company, Laboratory Project Study ID
#981138 (1999).
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CASES

HMES

EZ
73k
Kk AR

fth; SPCDBYY/ 1/ BE

Other; 5 animals per sex per group

GLPHE&

[FLy

YES

HEBREITo1F

HERR GE &)

B6C3F1 YR

B6C3F1 mouse
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0. 99, 382, 782 ppm (0. 429. 1656 Ff=(Z 3390 mg/m°)

0. 99, 382, 782 ppm (0. 429, 1656 or 3390 mg/m*®)
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&7, AEENE. MERREE. ARMSH I ILEMBENRER
EIZEEIFE M o1, 782 ppm DIFILARUEVIZRBESIE=T
DRE—E LA EROEMERIAI >z, AEICXTT 54
W EE (L TIEHMERICHERZZRL ($915%. p <0.05), NE=
12X g 2 EREEEEZRLIZ($915%. p < 0.01), EFL(E
PR D AL AT SR BRI TR &, HAHUITERIR
LZREBEOEENGNIEND ., BISHHR B RIGEHRIRL
T=o NOAELIE382 ppm (1656 mg/m3)THBEEZDND,

No effect on survival, body weight gain, hematology, gross or
microscopic pathology. Mice that received 782ppm ethylbenzene
did not show consistent liver weight increases; weights relative to
body weight were not statistically significantly different in
females(about15%, p < 0.05) and relative to brain weights (about
15%, p < 0.01). The authors interpreted the liver changes as
adaptive metabolic response, due to the absence of liver
histopathology or abnormal clinical chemistry. The NOAEL is
considered to be 382ppm (1656 mg/m3).
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Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)

Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)

(GRE X 52 D X E([Zweights relative to body weight were not
statistically significantly different in females(about15%, p < 0.05)
and relative to brain weights (about 15%, p < 0.01)&dY . AFH&ED
ARERVIKIZ T 2B B2 EHETNICERQIEMNERSA
MOTzEBER TRE SN TSN NOAELAZDHELY TD
AZITH-TWAIEN S, FRDOENEEEFEELEELH>
fzL¥rEhd, o THEERBREALV )
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Ethylbenzene (purity: 99.9%)
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Other; 48 animals per sex per group

GLP#E &

[FLy

YES

HEBREIToF

HERR GE &)

B6C3F1 YR

B6C3F1 mouse

LGN )

it B O

male and female

REE

0 =13 750 ppm (0 FE 7= 3251me/m*)

0 or 750 ppm (0 or 3251mg/m®)

EHE (K5 OEHE

% (EIE)

RERER

®A

inhalation

A EREE (St o HALE

% 55 (H) (OECD422%
T. H5HEOT 25N
Ho5E. REES M)

4B

4 weeks

B558E
EI{EHE (B)

RBEOMHEE: 6B5HE/H.58/:8

Frequency of Exposure: 6 hours/day, 5 days/week

REBEROBZHE: 4L

EGEIE

Post Exposure Observation Period: none
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750 ppm DIFIILAVEVIZRBLI-MTIENZHDSBLUAIZ [Seven females exposed to 750 ppm ethylbenzene died within the
LIz, MHEWT OB BAEICILIR 5 (CBEEL-Z(LH |first five days. There were no treatment-related differences in
Shihot-, FIEEEXEGEE. AEICXIT HHEXNEEEE |body weight in either the male or female animals. Liver weights,
[2750 ppm [CREBLI-MET DR TIEBEELERTHEMLT=, |both absolute and relative to body weight, were increased for both
COELITMEREEDIT/NERD MR O PR O TR0 Z<EEE [male and female mice exposed to 750 ppm ethylbenzene relative
DIRRBRUVE RS REOMEEEMEREEL TL -, FHERO to control. In both sexes, this change was associated with a
e BrdU#: & (SEADNAS L) DI MAN/NEE il B35 THEE (354%) & T |minimal degree of hypertrophy in the centrilobular and mid-zonal
ER It (56%) [CADNt=, £f-. TFILALE U RBEE TCYP2BEMEAY |liver cells, and increased occurrence of mitotic figures. Increased
HET81%, MET130% EFLTLV =, BrdU staining (S-Phase DNA synthesis) of liver cells was seen in
males (354%) and females (56%) in the centrilobular regions.
CYP2B activity, was elevated 81% and 130% in the ethylbenzene—
exposed animals, respectively.
IFIRVEVRBEODIIADMEE(XFZENEADT=, LA [Lung weights were not affected following exposure of mice to
L. fiSEX LR DOSHIDNAA REITHR VM TENEN82%E |ethylbenzene. Nevertheless, S—phase DNA synthesis rates in
V115%E AL TLV =, CYP2E1 RUUDP-4' )LHA /S JLRS A |bronchiolar epithelium were increased 82% and 115% in males and
25— EDFEEFHETIXIEMLI=A, KEFS DMFODEMEILME [females, respectively. Activities of CYP2E1 and UDP-glucuronosy!
TIEFD LT=, HE L= AD M (R IBHEHEF 7222 LR [transferase were increased in males while the activities of most
N HoniEhot=, RERHMREXDBrdUEBDEMMN A EBEEELE [MFOs were decreased in females. No histopathologic effects were
ER AT (82%) B UM (115%) DA TH DN, ETIXFHAED LB [found in the lungs of the treated mice. Increased BrdU staining of
TR OO LIAS, M TIXBD LEh o1z, the terminal bronchioles was seen in both males (82%) and
females (115%), relative to controls. In males, but not females,
there was a slight decrease in alveolar staining.
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51 FASCHR (GT3XHR)

Stott, WT, Day, SJ, McGuirk, RJ, Johnson, KA, and Bahnemann, R,
Ethylbenzene: 4-Week Vapor Inhalation Toxicity Study in Fischer
344 Rats and B6C3F1 Mice. Dow Chemical Company, Laboratory
Project Study ID #991224 (2001).

Stott, WT, Day, SJ, McGuirk, RJ, Johnson, KA, and Bahnemann, R,
Ethylbenzene: 4-Week Vapor Inhalation Toxicity Study in Fischer
344 Rats and B6C3F1 Mice. Dow Chemical Company, Laboratory
Project Study ID #991224 (2001).

T, BEHEOT 2%
5555, RRIESHM)

|[FZ
HEMED IFIALEY FHE: > 99%) Ethylbenzene (purity: > 99%)
CASES
HHESE
JERR
hik
OECDHARSA AN EREEZFHRELTIS, BEMIRAZE [Meets the requirements of OECD Guideline 413: Subchronic
MRER: ROFENDHH0BHER: EEFEHTEET . BBREIT |Inhalation Toxicity: 90-Day Study with the following exceptions:
R . HT . RUVBIBEEAEET . food consumption not measured, ophthalmic examinations not
HEAFARSAY conducted, and adrenals not weighed.
GLP#EE [FLy YES
ABREITo-F
RERT (7B %) B6C3F1 YR B6C3F1 mouse
LGN ) B OV male and female
0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 3251, or
B5E 3251, Ff-ld 4335mg/m®) 4335mg/m®)
RS (M5 OB
R ER)
52 BA inhalation
SRR IS T S0
58 (B) (OECD422% [13:EF 13 weeks

BEHE
& #ARE ()

SBOHE: 685HE/H.58/8

Frequency of Exposure: 6 hours/day, 5 days/week

EREOHTHME: GL

SERS M

Post Exposure Observation Period: none
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NOAEL (NOEL)

TOREICIGEBMREBLI-YIRATIIENGZELIRSNAGL
O EBRENT=,

SRR () SRR

B R (REXE . TEE)

[

RSB R (RE

x EEE)

ERICERSh-E

AERIGHE
FETH, BERER. AEADEEH DI THORIERIEFT [There were no deaths, clinical signs, effects on body weight, or
RIFimot=, 750 F1=[F 1000 ppm 2R T L=tk TIZFFAED |gross pathology at termination. There were dose-related higher
Ext R U EEDAEKRFHLEE. 1000 ppm DM TIEE  |absolute and relative liver weights in males and females exposed
BN EENSENATSIN, WThDBEICHIREIZEIELT= |at 750 or 1000 ppm, and a higher relative kidney weight in females
RIBMEEFNERREAONEI -, FEFHHNIIEDHELES at 1000 ppm. There were no treatment-related histopathologic

- DEHAEIC (X BELDEEHDNEMN ST, T—2(F1000 ppm Z |findings in any organs. No differences from control were found in

evaluation of sperm or vaginal cytology. The data were interpreted
to indicate only minimal effects upon exposure of mice to up to
1000 ppm for 13 weeks.
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LOAEL (LOEL)

NOAEL/LOAELD ¥ FETRBL

I 5 DNOAEL(LOAEL) D&
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IR

EEE

1S58 O FI BT IR L
NTP. Toxicity studies of ethylbenzene (CAS No. 100-41-4) in NTP. Toxicity studies of ethylbenzene (CAS No. 100-41-4) in
F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox. 10. [F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox. 10.

B| Ak (F7TXHR) NIH Publication No., 92-3129. PB93- 149722. NationalToxicology |NIH Publication No., 92-3129. PB93- 149722. NationalToxicology
Program, U.S. Dept. of Health and Human Services. Research Program, U.S. Dept. of Health and Human Services. Research
Triangle Park, NC (1992) Triangle Park, NC (1992)

EE

HEMED IFNAUE (FEE: > 99%) Ethylbenzene (purity: >99%)

CASES

HEE

JERR

%k I

Hik FHARSA National Toxicology Program® FEH AP R ER National Toxicology Program carcinogenicity test

Iz

GLP#E & [FLy YES

HBRETo-E

RERT (FB T i) B6C3F1 YR B6C3F1 mouse

LGN ) B OV male and female

BEg 0. 75, 250, 750 ppm (0, 325, 1084, Fi=(d 3251m_g/m3) 0, 75, 250, 750 ppm (0,325, 1084, or 3251mg/m°)

EHSH (5] EHH

% (EIEK)

RERER

®A

inhalation

A EREE(C i o HALE

% 55 (H) (OECD422%
T. H5HEOT 25N
Ho5E. REES M)

1043E R4

104 weeks

B558RE
EEECSIEEN

RBEOMHEE: 685H/H.58/:8

Frequency of Exposure: 6 hours/day 5 days/week

REBEROBEMH: GL

EGEIE

Post Exposure Observation Period: none
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ER

750 ppm DM CIE Sy~ ThilED £ RALE DI (12% 3t RHER
F0%) SRS TS, BiRR DB B DI E A o7, BETITE
LI ELFREEEMNEBERINGA o=, 250F (475
ppmFlnﬁittatllt&v"yxa)ufm:{,,%aﬂ;éliﬁl%ﬁﬁﬁénu
hot=,

In the lung at 750 ppm, male rats exhibited increased alveolar
epithelial metaplasia (12% vs. 0% in control), but there was no
increase in alveolar hyperplasia. In females, no significant increase
in the incidence of either hyperplasia or metaplasia was observed.
No effects were observed in either male or female mice at 250 or
75 ppm.

ER

FFERIZ(£750 ppm IZR B SN T (RE(XZEAEZEL) (SH L THHE
RO RRAE D AITER S LHIBT SN D 07 ER M R DS E DB N (44% >t >t
BBEE10%) WA DTz, 250 Tl 75 ppm [CRBLI-HH DL
HOWT N THFBRMEROBEE SR BHOBELFELTELR
Motz LML, 750 ppm DIF IR EVIZRBEL-HORFEIC
&Rz, B R R CIRFEDHEEDEMMNA# ST, 750
ppm DT A THRKRO BRI OBREDOIEM. 250 R
750 ppm DU TTERD BRI AL AN, HERVIETDZD
NOAELIZZhZh.250ppm (1084meg/m*) &1 75ppm (325mg/m°)
ThdLEZLND,

In the liver, females (but not males) exposed to 750 ppm had an
increased incidence of eosinophilic foci (44% vs. 10% in controls), a
lesion which is judged to be a precursor of hepatocellular
adenomas. The incidence of eosinophilic foci in either males or
females exposed to 250 or 75 ppm were not significantly different
from the control incidences. There were, however, increased
incidences of syncytial alteration, hypertrophy and necrosis in the
liver of males exposed to 750 ppm ethylbenzene. There were
increased follicular cell hyperplasia in the thyroid gland in both the
750 ppm males and females; and hyperplasia in the pituitary gland
in the 250 and 750 ppm females. The NOAELs for male and
female mice are considered to be 250ppm (1084mg/m3) and
75ppm (325mg/m3), respectively.

ER

NOAEL (NOEL)

EREMETAT 5L NTP) D25 /N\A 4T v/ TRELIZTY
A0 fifi B RS B ASBrown (2000)I2 &Y EFHEiShT=, COE
SFfiIC &Y. 750 ppm RBEHOMET IR THRRBIEI LRD
PR DSEE DM RSNz, £z MR EXEED
ffif ERICETRSAMREX LROZ EME B OAEHEE0
HHEEREMABOLEBSHERVTIRUSAEREHOM CHR
SNT-, BAEOHICH T HFHIEILEE TR LEXRLT-
INERIDERTHIRA D B — 5 AU [T/ EF D #a O S [E B R IE T
FLFHENBEDTH D, COFFEDHEIKXITRE— R 1 EIEH
BREZMICREDLDTHo 1=, £=. SRAMRITIEREEF
DXERMGMREE TII A 1=,

The lung and liver sections of mice from the National Toxicology
Program (NTP) two-year bioassay were re—evaluated by Brown
(2000). This re—evaluation revealed an increased incidence of male
and female mice of the 750 ppm exposure group with decreased
eosinophilia of the terminal bronchiolar epithelium. Also, a dose—
related increased incidence in multifocal hyperplasia of the
bronchiolar epithelium with extension to the peribronchiolar
alveolar epithelium was observed in all male treated groups and
mid— and high—exposure females. The author noted that the
necrotic hepatocytes in the high—-dose males were usually that of
a coagulation—type necrosis of single or small groups of cells,
usually the enlarged, hypertrophied centrilobular hepatocytes. The
morphology of this necrosis was histomorphologically different
from “apoptosis.” Also, the syncytial cells were not the
predominant cell type with necrosis.
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51 FSCHR (GT3XHR)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Brown, WR, Toxicology and Carcinogenesis Study of Ethylbenzene
in B6C3F1 Mice (CAS 100-41-4) NTP Report Number 466.
Histopathology of Liver and Lung. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Brown, WR, Toxicology and Carcinogenesis Study of Ethylbenzene
in B6C3F1 Mice (CAS 100-41-4) NTP Report Number 466.
Histopathology of Liver and Lung. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).

EE

HBEMES IFAARUEY (HEE: 99.7%) Ethylbenzene (purity: 99.7%)

CASES

WEE

JERR

ik
OECDAHARSA AN EREELZ B EL TS, BAMIASE [Meets the requirements of OECD Guideline 413: Subchronic
HERER: ROBINDHA90BHER: EEESRITE LT, BBRELT [Inhalation Toxicity: 90-Day Study with the following exceptions:

Bk HARSAY HI. RUVEIBREEAEET . food consumption not measured, ophthalmic examinations not

conducted, and adrenals not weighed.

GLPEE [FLy YES

ABREITo-F

SHERT (FE T —a1—C—5 VFEBYHYE New Zealand white rabbit

LGN ) B OV male and female

BEg 0, 382, 782, 1610 ppm (0, 1656, 3390 6979m_g/m3) 0, 382, 782, 1610 ppm (0, 1656, 3390 6979m_g/m3)

EHEE (ER) OB

B (EK)

B E4RK ®A inhalation

SHEEE (Cxtd DR

%51/ (A) (OECD422% (4B 4 weeks

T, BE5HHBOT—2%N

Ho5E. ERIESHM)

BEHE REDIEE: 685f/H.58/8 Frequency of Exposure: 6 hours/day, 5 days/week

EIE AR (H) ZEROBEZHM: BL Post Exposure Observation Period: none
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NOAEL (NOEL)

AEEMEOHIMNEEZDLEWNEL . REEELE. KR
£, MK LPREE. RITABRMLGVLEMSEMRERNE
{E1Z L, NOAELIX1610 ppm (6979mg/m*)TdH B,

Non-significant decrease in body weight gain. No organ weight
effects, hematology, clinical chemistry, or gross or microscopic

pathology changes. The NOAEL is 1610 ppm (6979mg/m®).
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51 FASCHR (GT3XHR)

Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Toxicol 13:399-408 (1989)

Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Toxicol 13:399-408 (1989)

EE

HEBRMEL IFIREY Ethylbenzene

CASES

MEE

JERR

ﬁ/ﬁ

ik HARSAY fh; FEDLITNMIA2BDIY X TERELE. Other. Groups were comprised of only 1-2 rabbits.
GLPEES Y3 NO

HERZETo-F _ .

HBR (L R4 ZRES T

TEBI (i M. - F) RO male and female

BES 0. 400. 600. 1250 ppm (0. 1734. 2601. 5419 me/m°) 0. 400, 600, 1250 ppm (0. 1734, 2601, 5419 mg/m°)
RS (MR OB

AR (EK)

52 BA inhalation

XEREE (S 9 HAIE

%2 55/ (H) (OECD422%
T. B5HEOT 2%
Hoi5E. RRIESHAM)

130 ~ 138 BRI (F&#SH)

130 to 138 days (see below)

HEHE
EE#ARE (B)

SBOHEE: 78E/B.58/8

Frequency of Exposure: 7 hours/day, 5 days/week

EREOHRYME: TSR

ERSH

Post Exposure Observation Period: see below

400 ppm [F130[ERFE#%. 186H ETHELS -
600 ppm (& 130EI R FEk. 186 H FTHELT-
1250 ppm (X 138EIFREE (M) #&. 214BFETEHRELS

400 ppm for 130 exposures, then observed until day 186

600 ppm for 130 exposures, then observed until day 186

1250 ppm for 138 exposures (females), then observed until day
214
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NOAEL (NOEL)

600 ppm EICER D SN Y X TIIRENKE LEOHRENHD
MABEORESHAIBDL2BDIHFLNSNIE, FFBRED
LR DR RERMBRFICIERERESDENH B END, ThiE
EUFNLEEEIIELLVLEEZ 515, NOAELIE400 ppm
(1734mg/m*)TH 5.

Report of degeneration of germinal epithelium of testes in rabbits
assigned to the 600 ppm group is considered of questionable
toxicological significance due to small group size of 1 or 2 rabbits,
and the expected wide variability in morphological appearance of
germinal epithelium of testes. The NOAEL is 400 ppm
(1734mg/m®).
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51 AR (T 3XiR)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

IES

HEMER

IFIAVEY

Ethylbenzene

CASES

MES

TR
73k
Kk HARTA>

fth; 5-10CDEY/ A=

Other; 5-10 animals per dose

GLPHE&

(AIAY.4

NO

HEBREToF

HERR GE %)

EILEVE

guinea pig

LGN )

it B U

male and female

REE

0. 400, 600, 1250 ppm (0, 1734, 2601, 5419 m_g/ms)

0, 400, 600, 1250 ppm (0, 1734, 2601, 5419 m_g/ma)

EHE (K5 OEHH

A% (1EIE)

RERER

®A

inhalation

A EREE(C i o HALE

% 51 (H) (OECD422%
T. H5HEOT 25N
56, RS

130~138H (TS )

130 to 138 days (see below)

B558E
EI{EHE (B)

REQHEE: 7-8KE/B.58/8

Frequency of Exposure: 7-8 hours/day, 5 days/week

BROBEHE: TSR

ERSH

Post Exposure Observation Period: see below

400 ppm [£130EIR &% . 186HFE TEHELT-
600 ppm (& 130EIRFE ., 186 B F THELT-
1250 ppm (& 138E R 2, (M) . 214HFETEHELI-

400 ppm for 130 exposures, then observed until day 186

600 ppm for 130 exposures, then observed until day 186

1250 ppm for 138 exposures (females), then observed until day
214
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NOAEL (NOEL)

1250 ppm TIXAEEINE DHIH]. K U600 ppm TIXAFHEED
EmAHLNT-, RERBEFHAMELN GO T, FIEEED
FLIZEEEZELEEZ 5N T . NOAELIZ400 ppm (1734mg/m°)
THd,

There was depression in body weight gain at 1250 ppm and
increase in liver weights at 600 ppm. In the absence of
histopathology, the liver weight changes were not considered

adverse and the NOAEL is 400 ppm (1734mg/m3)
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51 FASCHR (GT3XHR)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

T, BEHEOT 2%
H555. RRIESHM)

E=E
HBRYEL IFIALEY (FFE: 99%) Ethylbenzene (purity: 99%)
CASEE
HHEE
JERR
Hik
fth; BEEHEENE A FBELL(CAP)ZBIE T A EICKYERERE  [Other; auditory function was tested by measuring compound
L iz, Ff=. S EMIOHC)DIB R HRBIREICLYERILE  |action potentials (CAP). In addition, outer hair cell (OHC) loss was
FHik/ HARSAY = quantified by histological examinations.
GLPE& T—5%L NO DATA
ABREIToF
HERT (18 Bl) EILEVE guinea pigs
TR (B M, HE:F)
Bsg8 0 F1= & 2500 ppm (0 = (4 10,838 me/m*) 0 or 2500 ppm (0 or 10,838 mg/m°)
BRASE (5D OB
A EK)
BEEN% BA inhalation
STEEEE I3t HALTE
58I (H) (OECD422% [5HME 5 days

REHRE

RBOMEE: F£—HIL8EFR. LIED4B [ I(Z68FH

Frequency of Exposure: 8 hours on day 1; 6 hours/day for the
next four days
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NOAEL (NOEL)

BEREOZBLNE EMROBRILA T,

There was no shift in auditory threshold or any outer cell loss.
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51 FASCHR (GT3XHR)

Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing Thesis from University of Utrecht,
Netherlands (2000).

Cappaert, NLM, The Damaging Effects of Noise and Ethyl
Benzene on Hearing. Thesis from University of Utrecht,
Netherlands (2000).

EZ

HEBRMEL IFIREY Ethylbenzene

CASES

HEE

JERR

pab:

Bk HARSTLY fh; REFI2EDHIILTERSNT-. Other. Groups were comprised of 1-2 monkeys.
GLPE& LW NO

HERZETo-F

SHER T (18 Bl THhTHIL Rhesus monkey

LG HYN B RO male and female

BES 0. 400. 600 ppm (0. 1734, 2601mg/m°) 0. 400. 600 ppm (0. 1734. 2601ma/m*)
BHESE (MR OB

B (1R1K)




RERE

%A

inhalation

XEREE (S 9 HALIE

% 54/ (H) (OECD422%
T. B5HEOT 2%
Hoi5E . ZRIESHAM)

130EIDRE

130 exposures

HEHE
=& #ArE ()

SBOHE: 78E/B.58/8

Frequency of Exposure: 7 hours/day, 5 days/week

RBEEOHZHM: 568/

SERS M

Post Exposure Observation Period: 56 days

E‘f"‘—?—“ﬂ’ﬂmiﬂ
RE, AEEmNE

S, SKE

BRRATR (EEE. RO
FETBFHA SRR

IREPHMTR (RER. 2

ERE)
m;‘g?%ﬁﬁﬁ(%$$~ Ed
BE)

Six
MRECFHIFR (4

E?EFHE(%Eﬁ\ 43

ECB(E) AR

BB R (%, SR

figen 5 8
RIS R (RE

NOAEL (NOEL)

ERICERSNT-E
AERIEHE
600 ppm TIXFEBEEDEMEVHEEDIE LR DEMEIEHES [Increase in liver weights and degeneration of germinal epithelium
hi=. BEREDOEEDIHRE (FHTALELL2E DY ILEWLSEEY [in the testes were reported at 600 ppm. Report of degeneration of
AZXDINSNCE, HILDIEEDIE LR IZITREEMZFRAEICKE |the germinal epithelium is considered of questionable toxicological
N RIESDEDHHENCEHENLERTEDOLLNEEZDNS, |[significance due to small group size of only 1 or 2 monkeys, and
ER the expected wide range of variability in morphological appearance

NOAELI[Z400 ppm (1734mg/m*)T#H %,

of germinal epithelium of testes of monkeys. The NOAEL is 400
ppm (1734mg/m°).

LOAEL (LOEL)

NOAEL/LOAEL® ¥ FE 4R HL

It HE DNOAEL(LOAEL)(D5&
W

R

[EElE
BB TR AL
Hi8

51 AR (T 3XiR)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

Wolf, MA, Rowe, VK, McCollister, DD, Hollingsworth, RL, and Oyen,
F., Toxicological studies of certain alkylated benzenes and
benzene. Amer. Med. Assoc. Arch. Ind. Health 14: 387-398 (1956)

EE

5-6 in vitros@IGE
GENETIC TOXICITY IN
A BEFRAER
GENE_MUTATION

VITRO

HEMEL
CASES
MEE
JERR
ik _
Bk HARSAY RE&RFAT: Ames Test type: Ames
GLPE S T—H3HL NO DATA
HERZE T8
FAXIFIAHE TA 98, TA 100, TA 1535, TA 1537, TA 1538 [Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537, TA
MR ERER 1538
REFHLESODER  [HY/EL with and without
RERSE ERE — 2,000 ug/ 7L —k; 18{K: DMSO Concentration: 0.2 — 2,000 ug/plate; vehicle: DMSO

negative

51 AR (T 3XiR)

Dean, BJ, Brooks, TM, Hodson-Walker, G, and Hutson, DH,
Genetic

toxicology testing of 41 industrial chemicals. Mutat. Res. 153: 57—
77 (1985)

Dean, BJ, Brooks, TM, Hodson-Walker, G, and Hutson, DH,
Genetic

toxicology testing of 41 industrial chemicals. Mutat. Res. 153: 57—
77 (1985)

Z3




HEMESR

CASES

MES

SERR

SHERIA T : Ames

HESHARSAY Test type: Ames

GLP#EE T—3%L NO DATA

HEBEToE _

R LR FXSFIRE TA 98, TA 100, TA 1535, TA 1537 Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537
CELEME (SO DEE HY/EL with and without

B 003, 03, 3. 30 ug/TL—F

Concentration: 0.03, 0.3, 3, 30 ug/plate

FEME; 30 umol/ TL—hIEHMBSHZRL -,

negative; 30 umol/plate was toxic

fEia
BIEFREREE
EZT

[EElE
BB TR AL
H8

51 FASCHR (GT3XHR)

Florin, I, Rutberg, L, Curvall, M, and Enzell, CR, Screening of
tobacco smoke constituents for mutagenicity using the Ames test.
Toxicology 18: 219-232 (1980)

Florin, I, Rutberg, L, Curvall, M, and Enzell, CR, Screening of
tobacco smoke constituents for mutagenicity using the Ames test.
Toxicology 18: 219-232 (1980)

EE

HEYES

CASES

HE%E

IR

HERZAT . Ames

Bk HARSAY Test type: Ames
GLPE& T—5%L NO DATA
RBREITo-5F
FXSFTIRE TA 98, TA 100, TA 1535, TA 1537, TA 1538 [Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537, TA
MR ERER 1538
REGEHEIE(SHDEE BY/EL with and without

0.4 mg/ TL—hETDRE

Concentration up to 0.4 mg/plate

f
ER

fEia

BEtE. HBRLE-BRELANILD04 mg/ TL—FTIEBESENHAD
iz,

negative. Lethality was observed at the highest level tested, 0.4
mg/plate.

BETEAZR

ELIN

[EElES
BB TR AL

H#

51 FSCHR (GT3XHR)

Nestmann, ER, Lee, EG-H, Matula, TI, Douglas, GR, and Mueller,
JC, Mutagenicity of constituents identified in pulp and paper mill
effluents using the Salmonella/mammalian—-microsome assay.
Mutat. Res. 79: 203-212 (1980)

Nestmann, ER, Lee, EG-H, Matula, TI, Douglas, GR, and Mueller,
JC, Mutagenicity of constituents identified in pulp and paper mill
effluents using the Salmonella/mammalian—-microsome assay.
Mutat. Res. 79: 203-212 (1980)

IES

HEMER

CASES

HMES

EZ

SHERIA T : Ames

AR
i@%ﬁ’f

HYDGE

Hik/ HARSAY Test type: Ames
GLPE& T—3%L NO DATA
ABREITo-F _
Rk LR EE RAXSFIAE TA 98, TA 100, TA 1535, TA 1537 Salmonella typhimurium TA 98, TA 100, TA 1535, TA 1537
RBEFHLESODERE  |[HY/EL with and without

SEFEE 10 - 1000 ug/FL—F; BE{RIZDMSO; S9IFZS5 YRR U/ \L [Concentration 10 — 1000 ug/plate; vehicle was DMSO; S9 was
SHERS RE—DRFEE, from rats and hamster liver.

RBEFRLBLDIGE

SERR = £33 negative




BIETRALEE

FER

[EElE

BB TR AL
H8

51 AR (T 3XiR)

Zeiger, E, Anderson, B, Haworth, S, Lawlor, T,and Mortelmans, K, |Zeiger, E, Anderson, B, Haworth, S, Lawlor, T,and Mortelmans, K,
Salmonella mutagenicity tests: V. Results from the testing of 311 |Salmonella mutagenicity tests: V. Results from the testing of 311
chemicals. Environ. Mol. Mutagen. 19 Supp. 21: 2-141 (1992) chemicals. Environ. Mol. Mutagen. 19 Supp. 21: 2-141 (1992)

3

HEYER

CASES

HMES

E%R

Kk AR

HERAA T HEDBIEFERETEAR Test type: Bacterial gene mutation assay

GLP#E &

F—AGL NO DATA

HEBREITo1F

MR X (TR EE

KEBHE WP2, WP2uvrA Escherichia coli WP2, WP2uvrA

HY/EL with and without

RITETEIE (59 DR
HEa

;E*R [EXE3 negative

1315?%@5*%&
T

i
—ETE@*IJ B AR L

51 FASCHR (GT3XHR)

Dean, BJ, Brooks, TM, Hodson-Walker, G, and Hutson, DH, Dean, BJ, Brooks, TM, Hodson-Walker, G, and Hutson, DH,
Genetic toxicology testing of 41 industrial chemicals. Mutat. Res. |Genetic toxicology testing of 41 industrial chemicals. Mutat. Res.
153: 57-77 (1985) 153: 57-77 (1985)

EE

HEMES

CASES

HE%E

,“E%R

7:'3%/73 ek %

RERSA T EIETFEREE Test type: Gene mutation

GLPE &

T3l NO DATA

HEBRETo1-5F

HRaK X ITRER

Saccharomyces cerevisiae (E;EEERE)D7, XV 185-14 C Saccharomyces cerevisiae D7, XV 185-14 C

RETEMEE (SHDEE

HY/EL with and without

EGEIL

RBERLBLDIGE

15&?-%"@9*325

31?)’\ (£33 negative

EIR

ElEd
(SR D I MR BL
Higt

Nestmann, ER, and Lee, EG-H, Mutagenicity of constituents of Nestmann, ER, and Lee, EG-H, Mutagenicity of constituents of

5| FASCHR (5T 30HK) pulp and paper mill effluent in growing cells of Saccharomyces pulp and paper mill effluent in growing cells of Saccharomyces
cerevisiae. Mutat. Res. 119: 273-280 (1983) cerevisiae. Mutat. Res. 119: 273-280 (1983)
|[E=
HEBEMEL
CASES
HESE
E*R
7-:,_ f/jj AR5 HERZAT . ORI —TAER Test type: Mouse lymphoma assay
iz
GLPE& —4a1L NO DATA
ABREITo-F
R (TR TR L5178Y/TK Yo 24—k Mouse L5178Y/TK lymphoma cells
REFELE(SODER  [EL without
RERE JERE: 10-160 ug/| Concentration: 10-160 ug/I

REEEHIDBE




RBEFRLLDIGE

RALEEHYDBE

REFEELBLOGE

firt

80 ug/ml TH1E, XA 2R R (IR BB D 35%K i, 160
ug/ml TIXEIXRIIZEIE,

Positive at 80 ug/ml, relative total growth less than 35% of
control; totally lethal at 160 ug/ml

AETRALE
TR

B

BB TR AL
H#

51 FASCHR (GT3XHR)

McGregor, DB, Brown, A, Cattanach, P, Edwards, I, McBridle, D,
Riach, C, and Caspary, WJ, Responses of the L5178Y tk+/tk—
mouse lymphoma cell forward mutation assay: Ill. 72 coded
chemicals. Environ. Mol. Mutagen. 12: 85-154 (1988)

McGregor, DB, Brown, A, Cattanach, P, Edwards, I, McBridle, D,
Riach, C, and Caspary, WJ, Responses of the L5178Y tk+/tk—
mouse lymphoma cell forward mutation assay: Ill. 72 coded
chemicals. Environ. Mol. Mutagen. 12: 85-154 (1988)

IES

HEMER

CASES

HMES

SERR
73k
Kk AR

RERIAT : YIRS TH—ERER

Test type: Mouse lymphoma assay

GLP#E &

[FLy

YES

HEBREITo1F

MR X (FREE

TR L5178Y/TK Yo o4 —< A

Mouse L5178Y/TK lymphoma cells

REBFEHL (SO DEE

AY/EL

with and without

HERSH

JBE: S9OZEL 8.6 - 100.0 ug/l
S9AFY 68.8 — 900 ug/!

Concentration: 8.6 — 100.0 ug/| without S9
68.8 — 900 ug/I with S9

E

R [E1E3 Positive
KREFFHBYRVEGLOEHT CIEDRERE T o=, RELEM |Three trials were performed with and without activation. In the
ELELORVDAERTILI4KR V69 1 I/mg TEHLMZIBHEDEER  |first trial without activation, the results indicate a definitive
Thot=. RFFEHEEBYDRE—REETIL825 1 1/mg TREAIL |positive at 34 and 69 (£ 1/mg. In the same trial with activation
BERENEONT=, ThhE, CORETIE—DODIEHTHEX [there was a limited positive response at 825 (£ 1/mg in which the
EIESR (RTG: MRS DIEIZ) 3205 R )L EFBZ ., TBAFEZLFS  |relative growth (RTG: an indicator of cytotoxicty) of one culture
T EoT=hY, BlD I OFER (E20%KRETH Tz, LML, 2D |was above the 20% level, which indicates a “definitive positive”,
AELANILTORERNINRTCERBZ =D T, [RESNIBEME] |and one result was below. However, both results from this dose
RISZERLUz, &z, KRRW/NIO=—DEA TBHERIEHNES  |level were above 10% RTG indicating a “limited positive”

SR N, EBEFRUEBEOHEDRALTENRIGICHFSLTLVS, |response. In addition, positive responses were obtained in both
RBEFHAERY. ZLOBMEHETHD2E B RU3E B DKERTIX, |large and small colonies, and thus both gene and chromosome
MIBAEDOLANILNTDIZE G >T=h, BB O RIGHAT |mutations contribute to the response. In the second and third
TR THo1=0HIZ, B EHEE TELRLEHIESM T, trials both with and without activation, the results were

determined to be an inconclusive negative, due either to
insufficiently high dose levels or to an inadequate positive control
response.

bt

BIETRAEER

AR

=

{EFEME D HIHTAR L

Hi#

Wollny, H.—E. Cell mutation assay at the thymidine kinase locus Wollny, H.—E. Cell mutation assay at the thymidine kinase locus

31 Ak Gt (TK+/-) in mouse lymphoma L5178Y cells (soft agar method) with |(TK+/-) in mouse lymphoma L5178Y cells (soft agar method) with
ethylbenzene. RCC—CCR Project No. 635300. RCC—Cytotest Cell |ethylbenzene. RCC—CCR Project No. 635300. RCC—Cytotest Cell
Research GmbH, Germany (2000). Research GmbH, Germany (2000).

|[E=

B. RBHKEE

CHROMOSOMAL ABBERATION

HEMEL

CASES

MEE

JERR

Tk

HE A HARSAY REesA(T . LBHEER Test type: Chromosome aberrations

GLPE& T—3%L NO DATA

ABREITo-F

Rt Sy hETIE(RLA) E E R 4HRS rat liver (RL4) epithelial-type cells

RBEFHLESODERE  |[HY/EL with and without
BE 50k RAEFECIEEMDNOIS, 025, 0.125 Concentration 0.5, 0.25, 0.125 of the concentration which caused

HEREH REENRE: 248%R8 50% growth inhibition

Duration of Exposure: 24 hr




[RECEELELDBE

| |
[E3E

|3 R neiative |
it
ZEREE
AR
[
1S58 O I B IR L
Hi#
Dean, BJ, Brooks, TM, Hodson-Walker, G,and Hutson, DH, Genetic |Dean, BJ, Brooks, TM, Hodson-Walker, G,and Hutson, DH, Genetic
5| F Tk (7o 32ik) toxicology testing of 41 industrial chemicals. Mutat. Res. 153: 57— [toxicology testing of 41 industrial chemicals. Mutat. Res. 153: 57—
77 (1985) 77 (1985)
|[FZ
HBEMEL
CASES
HHESE
JERR
HiE A AHARSAY AT REBREE Test type: Chromosome aberrations
GLPES T—H3HL NO DATA
HERZE(To-F
mpatk FrA=—R/N\LRZ—IRE (CHO) #HRE Chinese hamster ovary (CHO) cells
= HY/EL with and without
R 75, 100 BUX 125 gg/ml Concentration: 75, 100 and 125

f
RBEELLOGE
REMES
REEEHYDSE

%
%

ERELDGE

pi 5 (£33 negative
—
REREE

R

[EELE

(SR D I MR BL
Higt

51 FSCHR (GT3XHR)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

EE

HERYES

IFLAVEY

ethylbenzene

CASES

HE%E

TR

RERFZAT: MK

. S oie= on Test type: Micronucleus
R AARSA SERS: OECDAAKS A No. 476 Test method: OECD Guideline No. 476
GLPEES T—H3HL NO DATA
HERZETo-F
Rk )T INLRZ—FE (SHE) #ifa Syrian hamster embryo (SHE) cells

HEREH

RBIEMHL (SHDEE

B 25 ~ 200 ug/ml

5] . 2485

Concentration: 25 to 200 4 g/ml
Duration of Exposure: 24 hours

positive

E38
{EFEME D HIHTAR B
Hi B

51 FSCHR (GT3XRR)

Gibson, D.P., Brauninger, R., Shaffi, H.S., Kerckaert, G.A, LeBoeuf,
R.A., Isfort, R.J., and Aardema, M.J, Induction of micronuclei in
Syrian hamster embryo cells: comparison to results in the SHE
cell transformation assay for national toxicology program test
chemicals Mutat. Res. 392: 61-90 (1997).

Hazleton, Development of an in vitro micronucleus assay using
Syrian hamster embryo (SHE) cells (with ethylbenzene,
nitromethane, & tetrahydrofuran), with cover letter dated 3/13/96.
EPA/OTS; Doc #86960000309 (1996).

Gibson, D.P., Brauninger, R, Shaffi, H.S., Kerckaert, G.A, LeBoeuf,
R.A., Isfort, R.J., and Aardema, M.J, Induction of micronuclei in
Syrian hamster embryo cells: comparison to results in the SHE
cell transformation assay for national toxicology program test
chemicals Mutat. Res. 392: 61-90 (1997).

Hazleton, Development of an in vitro micronucleus assay using
Syrian hamster embryo (SHE) cells (with ethylbenzene,
nitromethane, & tetrahydrofuran), with cover letter dated 3/13/96.
EPA/OTS; Doc #86960000309 (1996).




5-7 invivoilBinE=t

GENETIC TOXICITY IN_VIVO

%El aff
in vivoilB o=t

HEBRMEL IFIRIEY Ethylbenzene
CASES
MEE
,IiFR
Hik/AARZ1Y
HEBRDAAT IM%ERES Micronucleus assay
GLP#E & T—5%L NO DATA
ABREITo-F
HERT (1 Bi) B6C3F1 ¥R i R B6C3F1 mouse male and female
TR (i - M. It F)
B 0. 500, 750, 1000 ppm (0, 2168, 3251, 4335 mg/m3) 0, 500, 750, 1000 ppm (0, 2168, 3251, 4335 mg/m3)
xI= %%@fﬁg: 6RFRE/ B Frequency of Exposure: 6 hours/day
g inhalation
BEER
S ERHARS % = HART : 13RS Duration of Exposure: 13 weeks
o " TEOBEMM: GL Post Exposure Observation Period: none
ﬁﬂo 13 EHBRDEHYIZKEMY L TILHDEFIEREERL  |Other. Smears were prepared from peripheral blood samples at
e 1= 1IEDENH 575 EH 200018 D % L4 IR M Bk E10,000/B D |termination of the 13-week study. At least 2000 polychromatic
HBREH ERMEFMERDZLICDOVNT, /MEERIT LT, erythrocytes and 10,000 normochromatic nuclei from each animal
were scored for micronuclei.
’f‘ffn‘l'%ﬂ']LiE
HRARVESEROEE
EIREESR
NOAEL (NOEL)
LOAEL (LOEL)
#atRsE R
JER SRER(ZIEE THoT=, The study was negative.

IR

[EEELE
(SR D I MR BL
High

51 FSCHR (GT3XHR)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F 344/N Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR466. NIH Publication
96-3956. US Department of Health and Human Services,
Research Triangle Park, NC (1999).

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F 344/N Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR466. NIH Publication
96-3956. US Department of Health and Human Services,
Research Triangle Park, NC (1999).

in vivoiBis=E

EE
HEEVME L IFILR B Ethylbenzene
CASES
WEE
,IiFR
Hik/AARZ1Y
HEBRDAAT IM%ERES Micronucleus assay
GLPE& T—3%L NO DATA
ABREITo-F
SHEAT (78, R NMRIX™ X NMRI mouse
TR (i M. It F)
mEE 0.37, 0.50, 0.62. 0.75 ml/kg = 318, 430, 533, 645 mg/kg 0.37, 0.50, 0.62, 0.75 ml/kg = 318, 430, 533, 645 mg/kg
7= REDMEE: 2485/ %11 T2[0 Frequency of Exposure: 2 doses 24 hours apart
B 542K BEREA intraperitoneal
S ERHARS % =HAR: 28R Duration of Exposure: 2 days
o " TEDHEHM: EL Post Exposure Observation Period: none
ﬁélf:‘*ﬁ@@?]% Kilbey et al. (eds), Handbook for mutagenicity[5 animals per group. Method from Schmid (1977) in Kilbey et al.
HEREH test procedures. Elsevier, New York. pp. 235-2427 (D Schmid (eds), Handbook for mutagenicity test procedures. Elsevier, New
AINDF . York. pp. 235-242.
#HETF AL ER
’fiﬂ']&l”x'ﬂ_-sﬂll@ﬁ%
EIREESR
NOAEL (NOEL)
LOAEL (LOEL)
#EtRsE R
SERR ERER(ZIETE THoTz. The study was negative.
7N

R

[EElES

BB AR AL
H#

51 FSCHR (GT3XHR)

Mohtashamipur, E, Norpoth, K, Woelke, U, and Huber, P, Effects of
ethylbenzene, toluene, and xylene on the induction of micronuclei
in bone marrow polychromatic ethyrocytes of mice. Arch. Toxicol.
58: 106-109 (1985)

Mohtashamipur, E, Norpoth, K, Woelke, U, and Huber, P, Effects of
ethylbenzene, toluene, and xylene on the induction of micronuclei
in bone marrow polychromatic ethyrocytes of mice. Arch. Toxicol.
58: 106-109 (1985)

IES




HEMESR

IFIALEY $lE: 99.7%)

Ethylbenzene (purity: 99.7%)

CASES

MES

SERR
73k

OECDAH AR5 4> No. 486

OECD Guideline No. 486

b

in vivoiBin=E

Bk HARSAY

HEBOEAT FEHIDNAS B Unscheduled DNA synthesis

GLPES [FLy YES

HERZETo-F

HBE (L R4 SLES mouse

TERI (it M, M- F)
# 500 & T 1000 ppm (2168 K TF 4335 mg/m3); Mt 375 BRUX males 500 and 1000 ppm (2168 and 4335 mg/m3); females 375

kE5E 750 ppm (1626 KR 1* 3251mg/m3) and 750 ppm (1626 and 3251mg/m3)
EEDHEE: 6BEOHEMORTE Frequency of Exposure: single 6 hour exposure

1B BA inhalation

X ER AR FEHAR . 6rFR] Duration of Exposure: 6 hours

FAERAIR REROBYM: 4L Post Exposure Observation Period: none

AEREH

‘f‘ﬁuf—T—E’J&&IE

HRRVESER DR

BEEEEDR

NOAEL (NOEL)

LOAEL (LOEL)

#HEtRIER
IFILREUZERREEBERRAREL-FER. TF LA E|Ethylbenzene did not induce DNA repair as measured by
DIZFFHRE D R EHIDNAA B(UDS)IZ &K YBITE L-DNAIE1E %% |unscheduled DNA synthesis (UDS) in liver cells following a single
BLIEA DTz, MR DREL NIUIEF 55 TEE PR E K 0 #1E2|6-hour inhalation exposure of ethylbenzene vapor. The exposure
HRERUVETERELLEIZLTINODRBLARILARKMHAE  |levels for each sex were based on a preliminary study which

ER (MTD)THAZEMNDRELT=, determined these exposure levels to be the maximum tolerated

dose (MTD) based on observed patterns of clinical signs and
lethalities.

R

[EElES
BB TR AL
Hi#

51 FASCHR (GT3XHR)

Clay, P. Ethylbenzene: In Vivo Mouse Liver Unscheduled DNA
Synthesis assay. Central Toxicology Laboratory Report
CTL/SM0998/REG/REPT, (2001).

Clay, P. Ethylbenzene: In Vivo Mouse Liver Unscheduled DNA
Synthesis assay. Central Toxicology Laboratory Report
CTL/SM0998/REG/REPT, (2001).

EE

HEYES

IFAAVEY

Ethylbenzene

CASES

HEE

TR
ﬁ /£

Kk TARSA4>

HEBDEAT

232923/ T EFBLVASLRL (B S HEEISE) ERER

Drosophila SLRL test

GLPHE&

T—5%L

NO DATA

HEBRETo1F

HERR & &)

*(0i3avoav/NT

Drosophila melanogaster

LGN )

BEE

RERE

SER AR

EGEI

FRISOVDTIEFEIR (T ALY

No information is given on methods.

‘f‘ffﬁ%ﬂ'ﬁlkﬂ
’fiﬂ']&l”x'ﬂ_-sﬂll@ﬁ%

i
‘

BEEUEHR

NOAEL (NOEL)

LOAEL (LOEL)

HETAIRER

AR
b=t
in vivolBis=E

HERIIRETHof=, LAL. KARTHBRD MM TREN T
Hod EEENMENEEZLND,

The study was negative. However, this study is considered
unreliable since the study details are poorly reported.

R

[EElE
BB TR AL
H#

51 FASCHR (GT3XHR)

Donner, M, M&ki—Paakkanen, J, Norppa H, Sorsa, M, and Vainio, H,
Genetic toxicology of xylenes. Mutat. Res. 74: 171-172 (1980)

Donner, M, Maki—Paakkanen, J, Norppa H, Sorsa, M, and Vainio, H,
Genetic toxicology of xylenes. Mutat. Res. 74: 171-172 (1980)

IES




5-8 HEMAME
CARCINOGENICITY

HEYES

IFIALEY GE: > 99%)

Ethylbenzene (purity: > 99%)

CASES

HEE

EE
7 ik
ik AAES4>

National Toxicology Program Fh A/ 14 ER

National Toxicology Program carcinogenicity test

HERD21T

GLPES

[

YES

HERETo1-5F

HER (R

Fischer 344 5wk

Fischer 344 rat

TERI (it M, M- F)

R U

male and female

BE5E

0. 75. 250, 750 ppm (0. 325. 1084, 3251 mg/m®)

0, 75, 250, 750 ppm ( 0, 325, 1084, 3251 mg/m"°)

FRER (5] DB

R (181K)

BERE

%A

inhalation

ANIE S R
X EREF LI

SBOHE: 68HE/B 58/8

Frequency of Exposure: 6 hours/day 5 days/week

HERSH

FRETFA L
FER
s, rEEme

REHM: 104808
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Duration of Exposure: 104 weeks
Post Exposure Observation Period: none
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ERICERSN -8

[EF e AQOY AL

RERISHE

HRETAIRER

ER

TOBEYFEEMLI- ATy T A TRIRL-BiEY A%
HEHETEMLUI-FER. 750 ppm [CRBL-HETIXERMAESIR
FE DA N (40% Xt X ERRE6%) R UBRMEIRIE/ AADHEH
ABHEDEEDEM (42% 3t xR NRDHONT=, BIRHEAE
HADHEE6% xt Xt FRE%) (EHBELEMTIEEAI o=, B—R
URTYTRRICKBEHEOMA EHE T, REEREDHEE
(30, 75, 250 BV 750 ppmI=RFBLI-HET. ThZ 6%, 10%,
14%, RU40% THoT=, MTIEBERMEDAIEROHLNEMN >
fzo LONLZEAYS, 750 ppm TERME DIRIED NN (16% Xt >t
RBE0%) HFH D T=, 750 ppm [CRBELI-# TIXFE R ORI B Ma
BRIEDSEEAMEN A F E AN (88% Xt xtEREE72%. xR D
H AR £54~83%DEF) B A SN Tz, COIEEIEF344i#S v+
TIREBEICELEZN, BESEIFIRVEVADRENID
EBHRERELIZERDNDEERLT,

In males exposed to 750 ppm, there was an increased incidence of|
renal tubule adenomas (40% vs. 6% in control group) and combined
renal tubule adenoma/carcinomas (42% vs. 6% in control group)
based on combined original kidney sections and additional step—
sectioning of the kidneys. The incidence of renal tubule
carcinomas (6% vs. 0% in controls) was not significantly elevated.
Based on combined single and step section evaluation, the
incidence of renal tubule adenomas was 6%, 10%, 14%, and 40% in
males exposed to 0, 75, 250 and 750 ppm, respectively. In
females, no renal tubule carcinomas were found. However, at 750
ppm, there was an increased incidence of renal tubule adenomas
(16% vs. 0% in controls). In males exposed to 750 ppm, there was a
slight, but significant, increase in the incidence of testicular
interstitial cell adenoma (88% vs. 72% in controls; historical control
range 54 to 83%). Although this neoplasm occurs in high frequency
in F344 male rats, the authors concluded that exposure to
ethylbenzene appeared to enhance the formation of this tumor.

ER

NTP13BREREREFIC (EE54B3 B) . ARBRTHRIMSN =T
B FEBEREL ., BRI A EHFEEE. FENclnst
/ARRAE A B ETHERECPNEDEEER. RUESITD
WTEHEILf=. TFILRUEI(E750 pom BETIEINEHIZ LD B
HKEBREDCPNEZEESE ., S YMTIXEEEIC, SvhTIE
hEECCPNEEESE 1=, T, BF & (SR RIRIREEETT
EEFEES) NECBIFEICFRMA T EMICEILL T DREM
TIRETH IR DCPNEZLSY M EAETIXEEEICE
BHontz, 1SBARNTPRER TIXAEFHE R A D AR FMLLEE
MO RSN, ZOREE o 20-7 0T UL ERLEE
DEBEDAN=RALERTIEEDLDTELENEEZ N, @
-7 07 LEEELI-Z D DIRERE M E (L2 ERDONTPE
BROHESYEDERICIEROSNGEI o1z, EELIEARBRDOE
ST kU B BEAE S D BA B4R E IN (LCPNEFEICEL T AT
EERM BN BOoNTLEERLIz, CPNIZFoEETER
FEMICIRICKIBETHY., EFTIXZDLIWEREEEIS

7,

The kidney slides from this study, as well as the NTP 13-week
study (see 5.4B above) were re—examined. Kidney slides were
evaluated for hyaline droplet accumulation, sustained
cytotoxicity/cell regeneration, interaction with chronic progressive
nephropathy (CPN), and tumors. Ethylbenzene caused an
exacerbation of age—related spontaneous renal disease, CPN, in
the 750 ppm animals, markedly so in the male rats, and modestly
so in the females. In addition, there was a high incidence of high—
dose rats that had end-stage CPN, a terminal condition where the
kidneys are so morphologically altered that renal failure (as well as
secondary hyperthyroidism) occurs. Although there some
evidence of a dose-related increase in hyaline droplet formation in
the 13—-week NTP study, it was not considered to be of the
magnitude indicative of an & 2u—globulin associated mechanism of
renal carcinogenesis. Other pathological effects associated with

« 2u—globulin were absent in the male rat kidneys from the 2-yr
NTP study. The author concluded that the re—evaluation of this
study provided persuasive evidence that the apparent increase in
renal tumors was strongly associated with CPN, a spontaneous
age-related disease of rodents with no identical counterpart in
humans.
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NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Hard, GC, Expert Report on Renal Histopathologic Changes in Rat
Inhalation Studies with Ethyl Benzene. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

Hard, GC, Expert Report on Renal Histopathologic Changes in Rat
Inhalation Studies with Ethyl Benzene. Report prepared for the
American Chemistry Council Ethylbenzene Panel (2000).
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HEMER

IFINALEY FE: > 99%)

Ethylbenzene (purity: > 99%)

CASES

HMES

SERR
73k
Bk AAESAY

National Toxicology Program FEM A/ I EHER

National Toxicology Program carcinogenicity test

HEBDEAT

GLPE&

BE

YES

HEBREITo1F

HERR GE &)

B6C3F1 YR

B6C3F1 mouse

LGN )

it B U

male and female

REE

0. 75, 250, 750 ppm (0, 325, 1084, 3251mg/m°)

0, 75, 250, 750 ppm (0, 325, 1084, 3251mg/m"®)

EHE (K5 EHH

R (EIE)

B E4RK ®A inhalation
AIBLERE REDIEE: 685f/H 58/8 Frequency of Exposure: 6 hours/day 5 days/week
XTHRRE SR
RERZ FEHR: 104809 Duration of Exposure: 104 weeks
AR REZOHRIM: HL Post Exposure Observation Period: none
#iatF AR
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ARE. AEEMNSE
BEE . ke
BRRATR (BEEE. TRD
IR LS RERT)
IRRFHAMRE (REX. B
EE)
Wf&?%ﬁﬁﬁ(%i$~ E
Bk
mREEFHRR (FE
x EEE)
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TR (E) AT
BT R (REXR . FEE)
(TR
RERBFNATR (RE
x EEE)
ERICERSNI-E
B P55 & & TOER
A= RIGHE
#HEtRIFER
750 ppm IZRTEL-HTHRATIEIME/MESEZDIRIE(32% 3t [In male mice exposed to 750 ppm, there was an increased
*HEREE10%, FE 52 Rt BRAHE D #EBH (%6 ~36%) R UM/ #ISE |incidence of alveolar/bronchiolar adenomas (32% vs 10% in
T DIRE/ DNAEEAHEHT-SERE (38% it xtHBEE14%, FEERIxT [controls; historical control range 6 to 36%) and of combined
BERAERE DEFEIL10~42%) DIEMMNH SN T=, 755K U250 ppm T |alveolar/bronchiolar adenoma/carcinomas (38% vs. 14% in
DR DEE I BEDEELFEENGL ELRHXEBEE  |controls; historical control range 10 to 42%). Incidences of lung
EDFHHERNICH-o 1=, HTIEMESEEDEELIEMIEEAND  [tumors at 75 and 250 ppm were not significantly different from
Tz 750 ppm [ZR T LTl TIZFFHREARIEDSEE (32% xt xtHBE# [the control incidence and were within the historical control range.
12%, FE SR Bt RSB RE D 6 BH (X0~ 40%) B U BFHRRE D ARAE/HYA |In females, there was no significant increase in the incidence of
EEHET=5EE (50% *t xtiBEE26%, FER RO EBRIEE D FFE (L3 |lung tumors. There was a significantly increased incidence of
IR ~54%) ICHEREMMNASNT=, 75 RV 250 ppm IZFRFTELT=I |hepatocellular adenomas in females exposed to 750 ppm (32% vs.
- TIEESOEE X BEDOBE LB EIXEA 1=, HETIELVF|12% in controls; historical control range 0 to 40%) and combined
hDOEEOREHICHLITEESOEMNEIHSNEMN T, hepatocellular adenoma/carcinomas (50% vs. 26% for controls;
historical control range 3 to 54%). The incidence of tumors in
females exposed to 75 and 250 ppm were not significantly
different from the control incidences. In males there was no
increase in liver tumors at any exposure concentration.
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NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F344 Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR 466. NIH Publication
96-3956. US Department of Health and Human Services.
Research Triangle Park, NC (1999)
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IFAVEY

Ethylbenzene

CASES
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Kk AR

f: BERVHERDEENTTETH . FIALIBH TH
R f-FER

Other. Study of very limited use due to incomplete reporting of
methods and results.
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GLPES

T—58EL

NO DATA

HERETo1-5F

HER (R

Sprague-Dawley% 5k

Sprague—Dawley rat

TERI (it M, - F)

R U

male and female

REE

500 B U 800 mg/ke

500 and 800 mg/kg

FRER (5] 0B

LN CEN )

RERRE

SR O

gavage

SIS RE
AEREFLINIE

SEDHEE: 4-5E0FE5/A

Frequency of Exposure: 4-5 doses/week

HERSH

REHM: 104808
%ﬁéiﬁ:@ﬁ?ﬁ,ﬁmﬁ: 141 BET, BARENICRTES 5ETEHE
Lt=o

Duration of Exposure: 104 weeks
Post Exposure Observation Period: observed until spontaneous
death, up to 141 weeks
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DEE

HERES Y MZH LN T, 500 B U 800 mg/kg TIXAEEBEELIZEX
[EE DRI DIEMAS, F£1=800 mg/ke TIXEEERD M A DIEMAS
HEIN TS,

Increased total malignant tumors were reported at 500 and 800
mg/kg without a dose—response, and increased head cancers at
800 mg/kg in male and female rats.
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Maltoni, C, Conti, B, Cotti, G, Belpoggi, F, Experimental studies on
benzene carcinogenicity at the Bologna Institute of Oncology:
current results and ongoing research. Am. J. Ind. Med. 7: 415-446
(1985)

Maltoni, G, Ciliberti, A, Pinto, C, Soffritti, M, Bellpoggi, F, Meranini,
L. Results of longterm experimental carcinogenicity studies of the
effects of gasoline, correlated fuels, and major gasoline aromatics
in rats. Ann. NY Acad. Sci 837:15-52 (1997).

Maltoni, C, Conti, B, Cotti, G, Belpoggi, F, Experimental studies on
benzene carcinogenicity at the Bologna Institute of Oncology:
current results and ongoing research. Am. J. Ind. Med. 7: 415-446
(1985)

Maltoni, C, Ciliberti, A, Pinto, C, Soffritti, M, Bellpoggi, F, Meranini,
L. Results of longterm experimental carcinogenicity studies of the
effects of gasoline, correlated fuels, and major gasoline aromatics
in rats. Ann. NY Acad. Sci 837:15-52 (1997).
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SEFDORFAHMZR T EHLRESE/ TR HEHRIC

reproductive parameters evaluated in a modified

SREBDA(T BWTEHEL = ERE/ S A—4 developmental/teratology study with a 3 week pre—exposure
period.

GLPE S T—H3EL NO DATA

HERZETo-F

HERR (& RH#H) Wistar® 5w Wistar rat

PRI (it M., - F) e/ male/female

REE

0. 100, F7#=(£1000 ppm (0, 434, 4335 mg/m°)

0, 100, or 1000 ppm (0, 434, 4335 mg/m"®)

FROHRE: THHE/B.58/8. TORIERAMEEL TIHRE/
B
BN XEFGEBMRUTIERI-198

Frequency of Exposure: 7 hours/day, 5 days/week, then 7
hours/day through gestation

Duration of Exposure: 3 weeks before breeding and days 1-19 of
gestation
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HRETAIRER

ER

PIZ3F9 HNOAEL (NOEL)X
IFLOAEL (LOEL)

RERZEELTI000 ppm IR BL-BBWTEIEZR DA DREEHE
FEERERICIFILAE—RERICEROAERB LI
LHARTHE. BREVEREREEDEMAA SNz, TFILRY
TUORBHM CIIRBHICHANTRER FBEFEHE) NEh o1
(0, 100 % T}1000 ppm TZENZEN6T, 18R U T4%) , TFILAE
VREBTXELEZMOSS., 1TiR21 B ICEREFHFLTULV L
BRI BEELYEH 7= (0, 100K TX1000 ppm TENE 89, 77
BUTT%) . BLU-YDMDRBA—ZITRLIZIHA. 0. 100F1=
131000 ppm [ZRFTE LTI D50, 60K U57%A 1EHR21 B THEIEL T
W= SDESIT, TFILARLELE100E7=(£1000 ppm T3EFE
oYM RBLTHRZIBEIJET LM o1,

In the dams exposed to 1000 ppm throughout the experiment,
there were increases in liver, kidney and spleen weights compared
to the air only group or the ethylbenzene premating—air only
postmating group. A higher percentage of ethylbenzene exposed
females mated (were sperm positive) than the controls (67, 78
and 74% for 0, 100 and 1000 ppm, respectively) and a slightly
smaller percentage of ethylbenzene—exposed females that mated
were pregnant at gestation day 21 (89, 77 and 77%, for 0,100 and
1000 ppm, respectively). When expressed on the basis of total
females per group, 56, 60, and 57% of the females exposed to 0,
100, or 1000 ppm were pregnant at gestation day 21. Thus
exposure of female rats to ethylbenzene at 100 or 1000 ppm for
three weeks did not decrease fertility.
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Hardin, B. D., Bond, G. P., Sikov, M. R., Andrew, F. D., Beliles, R.
P., and Niemeier, R. W. (1981) Testing of selected workplace
chemicals for teratogenic potential. Scand. J Work Environ. Health
7 (Suppl. 4): 66-75.

Hardin, B. D., Bond, G. P., Sikov, M. R, Andrew, F. D., Beliles, R.
P., and Niemeier, R. W. (1981) Testing of selected workplace
chemicals for teratogenic potential. Scand. J Work Environ. Health
7 (Suppl. 4): 66-75.

B| Ak (F7TXHR) Andrew, F. D., Buschbom, R. L., Cannon, W. G, Miller, R. A., Andrew, F. D., Buschbom, R. L., Cannon, W. C., Miller, R. A.,
Montgomery, L. F., Phelp, D. W., Sikov, M. R. (1981) Teratologic Montgomery, L. F., Phelp, D. W., Sikov, M. R. (1981) Teratologic
Assessment of Ethylbenzene and 2-Ethoxyethanol. Battelle Assessment of Ethylbenzene and 2-Ethoxyethanol. Battelle
Pacific Northwest Laboratories, Richland, WA. Prepared for the Pacific Northwest Laboratories, Richland, WA. Prepared for the
National Institute for Occupational Safety and Health. NIOSH National Institute for Occupational Safety and Health. NIOSH
Contract #210-79-0037. Contract #210-79-0037.
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HBEMES IFIALEY $HE: > 99%) Ethylbenzene (purity: > 99%)
CASES
HEE
JERR
pak:
RE&R % OECDHARSAY 413N ERZEHET S: AT [Test Method: Meets the requirements of the OECD Guideline 413:
M LUTZR<O0BHER: EES(XAEE T . IRIREILTT4  [Subchronic Inhalation Toxicity: 90-Day Study except for the
I RIBEEXBIELE, o=, BOMAEZ X ERBT12H B IL £ |following: food consumption was not measured, ophthalmic
BEMELT=. BFDEBNEE. BT . BT, FEREE. ¥ |examinations were not conducted, and adrenals were not
B FAEEXRBRR THICFHEL-, IR, F=. BE. B weighed.. Vaginal cytology was evaluated daily for the 12 days
IR, RUE R L AZEMBERIERE FAICHERR T HFIZEE@ L=, |prior to sacrifice. Sperm motility, sperm count, spermatid count,
Bk HARSAY testis weights, and epididymal weight were evaluated at
termination of the study. Ovaries, uterus, seminal vescicles,
prostate, testis, and epididymis were evaluated for microscopic
pathology at the termination of the study.
HEBOEAT 13:ERIRERICH LTI L F- A B/ S5 A—4 reproductive parameters evaluated in 13-week study
GLPES [FLy YES
HBRETo-F
HERT (18 Bl) Fischer 344 5wk Fischer 344 rat

TERI (it M, M- F)

0]

male/female

REE

FREH (5] DB

0. 100. 250. 500. 750. 1000 ppm (0. 434, 1084, 2168, 3251,
4335 mg/m”)

0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 3251, 4335
m_g/ms)

REDHEE: 68FfE/A.58/:8
SEHARM: 138/

Frequency of Exposure: 6 hours/day, 5 days/week
Duration of Exposure: 13 weeks
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FERAOXIZHERE TR (AR
5B

4B HR-IIFIRMER G EZ

PIZ39 HNOAEL (NOEL)X
IFLOAEL (LOEL)

D DERTEIE
figen S5 2
#atRsE R
B . BEOWRE. HEYHOES. B F K. B FDEEIME. [There was no treatment-related effects on sperm, testicular
BEHXIIHELAREE. HANIFBHEBFRIZRELIZERE |morphology, length of estrous cycle, spermatid counts, sperm
S BEICKREICEELE=EZEIHONEI DT, FHEIMDNOAEL(E|motility, caudal or epididymal weights, or reproductive organs
ER 1000 ppm (4335mg/m3)'55%>e examined histopathologically. The parental NOAEL is 1000 ppm
(4335mg/m”).
b=t

F11Z%9"HNOAEL (NOEL)
XIFLOAEL (LOEL)

F2(Z%49 HNOAEL (NOEL)
XIFLOAEL (LOEL)

AR

ERETE

EFEME D I HTAR R

HigE
NTP. Toxicity studies of ethylbenzene (CAS. No. 100-41-4) in NTP. Toxicity studies of ethylbenzene (CAS. No. 100-41-4) in
F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox 10. [F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox 10.

o . NIH Publication No. 92-3129. PB93- 149722. National Toxicology |NIH Publication No. 92-3129. PB93- 149722. National Toxicology

51 TR (FT3XAR) Program, U.S. Dept. of Health and Human Services. Research Program, U.S. Dept. of Health and Human Services. Research
Triangle Park, NC (1992) Triangle Park, NC (1992)
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HEBEMED IFNAUEY HEE: 99.7%) Ethylbenzene (purity: 99.7%)
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HEBEDE(T ABRRERICH N CERA L= FE/ S5 A—4 reproductive parameters evaluated in 4-week study
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HBRETo1-E

HERT (7B Blh) Fischer 344 5wk Fischer 344 rat

LGN ) i male/female
0, 99, 382, 782 ppm (0. 429, 1656, 3390 mg/m°) 0, 99, 382, 782 ppm (0. 429, 1656, 3390 mg/m®)
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ZHEH (KA 0EYMEK

B (BK)

B EEw %A inhalation

SAERHAR

REC A% 28 2

BRI REZDOHREAM: HL Post Exposure Observation Period: none

#fET P AL IE

fER

A5, hEEME

BES . ke

BRRATR (EEE.FIROD

FIR B SR EER)

SRR AEIRIE AR/ B

%)
RERHM (REEEZTORE
N HA [a] £k

RURELETOMREHABIHD)
gﬂﬁ%ﬁﬁﬂ(ﬁﬂﬁoﬁﬂ%ﬁ
)

ERIE S (IR FR/E
Z3:%0)

HELATR

[EIGE RS

BFAR

MAFHAR(REER. &
BE)

MRELFHIRT R (&

R BEE)

E?EFHE(%Eﬁ\ 43

ECB(E) RN

BIBRAR (RAEX BEE)

B
ELLE

R E

[

BB R (L

R BEE)

ERICEREh -8

RERIGHE

EEFHETAE

[E3:3

SER(ERIBEERFF
/RS BITRO

B ETORBBEFE




MAEFMR (RRMEER)

ERRERUEFE

FERAOXIZERE TR (AR
5B

4EHR-IIFIRMER G EZ
DD EREEIE

figan S5 2

HRETHIRER

ER

=i
PIZ349 HNOAEL (NOEL)X
IZLOAEL (LOEL)

782 ppm TIXIE. F=. BEX IR LAICHEELREER
FHIREEALNEN Tz, FENMIDNOAELIET82 ppm
(3390mg/m*) T#H %,

No adverse histopathological effects in the ovaries, uterus, testes,
or epididymides at 782 ppm. The parental NOAEL is 782 ppm

(3390mg/m®).

F11Z%49"HNOAEL (NOEL)
XIFLOAEL (LOEL)

F2(Zxt 9 BHNOAEL (NOEL)
X IFLOAEL (LOEL)

AR
S5
1.:-?%’&0)*” AR L
Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
5| ATk (7o 32ik) Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399- 408 (1989) mice, rats and rabbits. Fund. Appl. Tox. 13:399- 408 (1989)
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HEMED IFNAVEY HHE: > 99%) Ethylbenzene (purity: > 99%)
CASES
HHESE
JERR
hik
SRER A% OECDHARSA 413N ERZFHTE T S: IAFEE M [Test Method: Meets the requirements of the OECD Guideline 413:
S UTZKR<0BRER: EHSFATE LT, BBREIXITH [Subchronic Inhalation Toxicity: 90-Day Study except for the
I EIBEEILBIELGEL o1-, BOMEZS (XERAT12 B (X8 |following: food consumption was not measured, ophthalmic
BEEELT-, B FDEBEE. BT B F MR BEREE. & |examinations were not conducted, and adrenals were not
URELAESEABRER THICEHMEL -, IRE. F=. 53, Bl |weighed.. Vaginal cytology was evaluated daily for the 12 days
. NN MR RUEERE FARZIEMBRIERERICHEBRE THIZEHEL |prior to sacrifice. Sperm motility, sperm count, spermatid count,
HEAHARSAY 1= testis weights, and epididymal weight were evaluated at
termination of the study. Ovaries, uterus, seminal vescicles,
prostate, testis, and epididymis were evaluated for microscopic
pathology at the termination of the study.
REBEDEA4T 13:ERIRERICH VN TEHM L F- A B/ S5 A—4 reproductive parameters evaluated in 13-week study
GLPES [ELy YES
HERETo-F
SHER T (18 Bl B6C3F1 ¥ X B6C3F1 mouse
PRI (i M. - F) o male/female

FREH (5] 0EHE

0. 100. 250. 500. 750. 1000 ppm (0. 434, 1084, 2168, 3251,
4335mg/m°)

0, 100, 250, 500, 750, 1000 ppm (0, 434, 1084, 2168, 3251,
4335mg/m°)

REDMEE: 68FfE/A.58/:8
SEHAR: 138

Frequency of Exposure: 6 hours/day, 5 days/week
Duration of Exposure: 13 weeks
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Post Exposure Observation Period: none
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PIZ3F9 HNOAEL (NOEL)X
IFLOAEL (LOEL)

BF.REORE. ERAHORS. BTN, B FOESE.
ERRIHELADER. HAWIREBABFMICRELE
R EITRSICEELEZEEAONEN o=, FEIMIDNOAEL
121000 ppm (4335mg/m*) T 3.

There was no treatment-related effects on sperm, testicular
morphology, length of estrous cycle, spermatid counts, sperm
motility, caudal or epididymal weights, or reproductive organs
examined histopathologically. The parental NOAEL is 1000 ppm

(4335mg/m?).

F11Z%t3 SNOAEL (NOEL)
XIFLOAEL (LOEL)

F21Z%t3 SNOAEL (NOEL)
XIFLOAEL (LOEL)

R

[EElE

BB TR AL
H8

51 FSCHR (GT3XHR)

NTP. Toxicity studies of ethylbenzene (CAS. No. 100-41-4) in
F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox 10.
NIH Publication No.92-3129. PB93- 149722. National Toxicology
Program, U.S. Dept. of Health and Human Services. Research
Triangle Park, NC (1992)

NTP. Toxicity studies of ethylbenzene (CAS. No. 100-41-4) in
F344/N rats and B6C3F1 mice (inhalation studies). NTP Tox 10.
NIH Publication No.92-3129. PB93- 149722. National Toxicology
Program, U.S. Dept. of Health and Human Services. Research
Triangle Park, NC (1992)
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reproductive parameters evaluated in a 4-week study

GLPES

[

YES

HERETo1-5F

HER (R

B6C3F1 ¥R

B6C3F1 mouse

TERI (it M, - F)

0]

male/female

BE5E

EHS (K5 EHE

0. 99. 382, 782 ppm (0. 429. 1656. 3390 mg/m")

0, 99, 382, 782 ppm (0, 429, 1656, 3390 mg/m°®)

REBOMEE: 685HE/H.58/:8
REHM: 48R

Frequency of Exposure: 6 hours/day, 5 days/week
Duration of Exposure: 4 weeks

R ()

REER

®A

inhalation

SRERHAR

R ECAT R E A
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FER
s, rEEme

EREOHRYME: GL

Post Exposure Observation Period: none
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PIZ39 HNOAEL (NOEL)X
IFLOAEL (LOEL)

782 ppm TIXIE. F=. BEX IR LAICHEELREER
FHIREEALNEN Tz, FENWIDNOAELIET82 ppm
(3990mg/m*)T#H %,

No adverse histopathological effects in the ovaries, uterus, testes,
or epididymides at 782 ppm. The parental NOAEL is 782 ppm

(3990mg/m>).

F11Z349"HNOAEL (NOEL)
XIFLOAEL (LOEL)

F2|Z%49"HNOAEL (NOEL)
XIFLOAEL (LOEL)

AR

ERElE

1S58 O I BTIR L

Hi#
Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and

5| ATk (7T 32ik) Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989) mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)
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HEMED IFNAUEY HEE: 99.7%) Ethylbenzene (purity: 99.7%)

CASES
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HEBEDE(T A BB RERICH N CEHA L= FE/ S5 A—4 reproductive parameters evaluated in a 4-week study

GLPE& [FLy YES

HEBRETo-F

SHERT (T —a—S—35VFEBIYF New Zealand white rabbit

LN ) i male/female
10, 99, 382, 782 ppm (0. 429, 1656, 3390 m_g/ma) 0, 99, 382, 782 ppm (0, 429, 1656, 3390 m_g/ms)

BE5=E REOMEE: 6FR/8.58/:8 Frequency of Exposure: 6 hours/day, 5 days/week
ST 48K Duration of Exposure: 4 weeks

BHESH (MR OBME

A EKR)

B 542K BA inhalation

HERAARE
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BRI REZDOHREM: HL Post Exposure Observation Period: none
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pi=F]
PIZ343 HNOAEL (NOEL)X
IZLOAEL (LOEL)

782 ppm CIZINE, FE. BEXIBE LACHEERERR
PHEEEHONEN o =, BREIMDNOAELILT82 ppm
(3990mg/m*)T#H %,

No adverse histopathological effects in the ovaries, uterus, testes,
or epididymides at 782 ppm. The parental NOAEL is 782 ppm

(3390mg/m®).

F11Z%t3 SNOAEL (NOEL)
XIFLOAEL (LOEL)

F21Z%t 3 SNOAEL (NOEL)
XIFLOAEL (LOEL)
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Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)

Cragg, ST, Clarke, EA, Daly, IW, Miller, RR, Terrill, JB, and
Ouellette, RE, Subchronic inhalation toxicity of ethylbenzene in
mice, rats and rabbits. Fund. Appl. Tox. 13:399-408 (1989)

EE
B. H&EHM
DEVELOPMENTAL TOXICITY
AERYME R IFILREY Ethylbenzene
CASES
HHESE
JERR
hik
SERA L fth; RHERIZOECDHARS A No. 414 DER%Z#H |Test Method: Other; This study meets the requirements for OECD
BT 5, Bif=Y29-33 DS vh, FHIILI=/\TA—Z(ZIZIAER |Guideline No. 414. 29— 33 rats per group. Parameters evaluated
UHEENE. E2. BEREZ. B8O NERER R . 38E |included body weight and body weight gain, food consumption,
EE (BT, B0, IR0 . RIBABEMRE (FFE. BiE. K% |clinical observations, maternal gross pathology, organ weights
HiE S HARSAY TEDN. R, FE) . REAKE. RIEOSNER. RER T EHER | (liver, kidney, spleen), histopathology (liver, kidney, lungs with
B EERVEREOREAESEND, trachea, ovaries, uterus), fetal body weight, fetal external, visceral,
and skeletal examinations, fertility and reproductive status.
GLPES T—H3EL NO DATA
HERZE T
SHERA T (B B WistarZvk Wistar rat
TERI (it M, - F) It female
0, 100, 1000 ppm (0, 434, 4335mg/m3) 0, 100, 1000 ppm (0, 434, 4335mg/m3)
RECATER D EIR1-198 D Exposure during 3 weeks Exposure during
RE RE before breeding gestation days 1-19
pagiichic3 0 ppm 0 ppm Control 0 ppm 0 ppm
JIL—TA 0 ppm 100 ppm Group A 0 ppm 100 ppm
S IL—7B 0 ppm 1000 ppm Group B 0 ppm 1000 ppm
4 )IL—7FC 100 ppm 0 ppm Group C 100 ppm 0 ppm
- 4 IL—7D 100 ppm 100 ppm Group D 100 ppm 100 ppm
REE HIL—FE 1000 ppm 0 ppm Group E 1000 ppm 0 ppm
4 JL—TFF 1000 ppm 1000 ppm Group F 1000 ppm 1000 ppm
REOHEE: TERB/B.58/:8. FO®TIRIAB P (L78R/B |Frequency of Exposure: 7 hours/day, 5 days per week, then 7
REHM: KEASEMRUEIRI-198 hours/day during gestation
Exposure Period: 3 weeks before breeding and days 1-19 of
gestation
RS (MR OB
BB BA inhalation
FRERHARS HERDEGIR: TR BICREFRIE Duration of Test: euthanized on day 21 of gestation
R FAil R EHAR
AHEREH
#iatF AR
FET () SRR
HAEhi-YitiRik
RER
BH/ R ERIRE
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LB SRR
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BE)
MRELFHIRT R (&
R BEE)

BIRATR (RAER BEE)

BHREERFEE~DF

)
RERBFRTR (RE
x EEE)
REFHRUAE
EEREFBRIFRRTRE
#5850
£33
HERER(ERIBBEFTF
B/ RITE)
EEXET
DGR ETFE
ARMEEOIREZE. N
MR A . BIRARA)
ERICESShI-E
AERIEHE
#atRsE R
BEMEE: [BEEEDEM: B (~22%) . B (~10%) . & [Maternal Toxicity: increased organ weights: liver(" 22%), kidney (7
VBRI (~10%) . IREBEBZENLE L EFE>TUWVEd 0T, 10%), and spleen(” 10%). There was no accompanying
histopathological changes.
FESM: BRITBRRESEOZEHLVIEFTHIEALNEN D
t=o LOWLEA S BRI B DOHLREMEF ODEBDAEELE |Developmental Toxicity: No effects on embryo— or fetal-toxicity
IR 0 (BERE T14%D M) HY 1000 ppm TH Nz, CDEKSIZ, FH |or malformations were seen. However, there was a significant
TIIBEVABREELNBEYOSERAETHLONT, increase in the number of litters with pups with supernumerary
ribs (14% increase in incidence) at 1000 ppm.. Thus skeletal
variation, but not malformations, were seen at a maternally toxic
dose.
5 e

PIZ39 HNOAEL (NOEL)X
IFLOAEL (LOEL)

NOAEL BE#2E M = 100 ppm

NOAEL Maternal Toxicity = 100 ppm

F11Z349"HNOAEL (NOEL)
XIFLOAEL (LOEL)

NOAEL 4 &1 = 100 ppm

NOAEL Developmental Toxicity = 100 ppm

F21Zxt3 ANOAEL (NOEL)
X IELOAEL (LOEL)

R

ERETE

EFEE DI HTIR R

HiEE
Hardin, BD, Bond, GP, Sikov, MR, Andrew, FD, Beliles, RP, and Hardin, BD, Bond, GP, Sikov, MR, Andrew, FD, Beliles, RP, and
Niemeier, RW, Testing of selected workplace chemicals for Niemeier, RW, Testing of selected workplace chemicals for
teratogenic potential. Scand. J. Work Environ. Health 7 (Suppl 4): |[teratogenic potential. Scand. J. Work Environ. Health 7 (Suppl 4):
66-75 (1981) 66-75 (1981)

5| ATk (7o 32ik) Andrew, FD, Buschbom, RL, Cannon, WC, Miller, RA,Montgomery, |Andrew, FD, Buschbom, RL, Cannon, WC, Miller, RA, Montgomery,
LF, Phelp, DW, and Sikov, MR, Teratologic assessment of LF, Phelp, DW, and Sikov, MR, Teratologic assessment of
ethylbenzene and 2—ethoxyethanol. Battelle Pacific Northwest ethylbenzene and 2-ethoxyethanol. Battelle Pacific Northwest
Laboratories for the National Institute for Occupational Safety Laboratories for the National Institute for Occupational Safety
and Health, Cincinnati, OH. PB83-208074 (1981), 108p. and Health, Cincinnati, OH. PB83-208074 (1981), 108p.
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HERME L IFILR BV Ethylbenzene

CASEE

HEE

JERR

pak:

BiE AR it Other

GLP#E & [AIAY.4 NO

HBRETo1-F

RERT (7B %) CFY Sk CFY rat

LGN ) It female

EHSH (5] EHH

600, 1200, 2400 mg/m’ = “138. ~277. “554 ppm

600, 1200, 2400 mg/m® = 138, “277, 554 ppm

KEDHEE : (a) 600 mg/m3 T6RER/H
(b) 600, 1200, 2400 mg/m3 T24B5fE/H
SEHM: FIRT-158

Frequency of Exposure: (a) 6 hours/day at 600 mg/m3
(b) 24 hours/day at 600, 1200, 2400 mg/m3
Exposure Period: days 7-15 of gestation

RERER

®A

inhalation

SAERHAR

AERDFHTHAR : FIR21 BICRERSE 1=

Duration of Test: euthanized on day 21 of gestation
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LB SRR
MAFHAR(REER. &
BE)
MRELFHIRT R (&
R BEE)

BIRATR (RAER BEE)

BHREERFEE~DF

)
RERBFRTR (RE
x EEE)
REFHRUAE
EEREFBRIFRRTRE
1750
Lt
EFE(ERIBBRERFRF
B/ RITE)
EEXET
N} BEFE
ARMEEOIREZE. N
BAZA , BIIEA)
ERICESShI-E
AERIEHE
#atRsE R
BEYMENE: EE"T. BELREBITIEVHAHEKREFENEE RS [Maternal Toxicity: It was described as “moderate” and dose—
nTui=, dependent without further characterization.
FEZFM: 4BBBETIEREZRET,. BTREXIIMIULAEIR |Developmental Toxicity: In all exposure concentrations in the 24—
RUBHKROBREEREZTIREDESDEMMNRESNT-, & |hr group, increased percentage of dead or resorbed fetuses and
AEBOHT. AERETEEDORUFH CREMBEDEE |fetuses with retarded skeletal development was reported. It was
SEIR RUEBRINTVEWNERIER)ZETHHRIROESDEMEER |also reported at in the high-dose group only, increased
- ESht-, 1TIR6-158 DEl. 600 mg/m3 DIFILARUEUH6EF  |percentage of fetuses with weight retardation andall
i/ BRBESN-HTIEEEFIHRESATLVEL, malformations (anomalies of the “uropoetic apparatus” and
undefined skeletal malformations). No effects were reported from
exposure to 600 mg/m3 ethylbenzene for 6 hr/day during days 6—
15 of gestation.
faEam
PIZ%19 HNOAEL (NOEL)X [NOEL BE1#5 M = ? mg/m’ NOEL Maternal Toxicity = ? mg/m°
[XLOAEL (LOEL)

F11Z%t3 SNOAEL (NOEL)
XIFLOAEL (LOEL)

NOEL 341 = 2400 mg/m® (6 B5FS)/B BIZESLT)

NOEL Teratogenicity = 2400 mg/m3 (based on 6 hr/day group)

F21Z%t9 SNOAEL (NOEL)
XIFLOAEL (LOEL)

R

[EElE
BB TR AL
H#

51 FSCHR (GT3XRR)

Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985).

Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985).
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HERME L IFILR B Ethylbenzene
CASES
WEE
JERR
ik
RER A% fth; AHERIZOECDH MRS A No. 414 MER%E# |Test Method: This study meets the requirements of OECD
B9 5, Bl1-Y29-33L DSk, FFEILTI=/N\SA—R(ZIZAE R |Guideline 414 for Teratogenicity, except for 2 exposure levels are
CHKREENE, B2, BEREE. SO NEKRIERT R . 38 |tested rather than 3, and 22-24 rabbits per group. Parameters
B2 (AT, B, R . REEBFIRE (BT, B, K% |evaluated included body weight, body weight gain, food
N . em e HTEDMM. INE, F=). BRIEAE., BEDNER. NiER B |consumption, clinical observations, maternal gross pathology,
FEHARSAY E.BRERVEBEORENEENS, organ weights (liver, kidney, spleen), histopathology (liver, kidney,
lungs with trachea, uterus, ovaries), fetal body weight, fetal
external, visceral and skeletal examinations, fertility and
reproductive status.
GLP#E & T4l NO DATA
ABREITo-F
SHERT (F ) —a—S—35 VFEBIYF New Zealand white rabbit
LGN ) Ittt female
[0, 100. 1000 ppm (0. 434. 4335 mg/m®) 0. 100, 1000 pprm (0, 434, 4335 mg/m°)
BE5=2 SEOHEE: HiRDIX7EEE/B Frequency of Exposure: 7 hours/day during gestation
EEHME: FIR1-24H Exposure Period: days 1-24 of gestation
RS (MR OB
B 542K BA inhalation
FRERHARS HRERDEHHIR : FIR30BICERRLT- Duration of Test: sacrificed on day 30 of gestation
REA R E AR
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#iatF AL IR
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RERISHE
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ER

b=t
PIZ3t9 HNOAEL (NOEL)X
IZLOAEL (LOEL)

BEWEM: 1000 ppm TIXRERBFZNLELEFEDARUETEE
EENEM,

FHESHE: MADRBLANILTELSYDEER RS S IBEE
LYotz LHALEAS, CHhIZFEXR (ZREIRSHD SIS
EZONEN, EWVSDIERE LY DT XITRINE IR DX
BONSTHD.

NOAEL B E1#3 M = 1000 ppm (4335 mg/m°)

Maternal Toxicity: Increased liver weights at 1000 ppm without
accompanying histopathological changes.

Developmental Toxicity: At both exposure levels, there were fewer]|
live fetuses per litter than in the controls; however, this does not
appear to be evidence of embryo— or fetaltoxicity because there
was no increased dead or resorbed fetuses per litter.

NOAEL Maternal Toxicity = 1000 ppm (4335 mg/m°)

F11Z39"HNOAEL (NOEL)
XIFLOAEL (LOEL)

NOAEL $4 214 = 1000 ppm (4335 mg/m"°)

NOAEL Developmental Toxicity = 1000 ppm (4335 mg/m")

F21Zxt3 ANOAEL (NOEL)
X IELOAEL (LOEL)
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51 FASCHR (GT3XHR)

Hardin, BD, Bond, GP, Sikov, MR, Andrew, FD, Beliles, RP, and
Niemeier, RW, Testing of selected workplace chemicals for
teratogenic potential. Scand. J. Work Environ. Health 7 (Suppl 4):
66-75 (1981)

Andrew, FD, Buschbom, RL, Cannon, WC, Miller, RA,Montgomery,
LF, Phelp, DW, and Sikov, MR, Teratologic assessment of
ethylbenzene and 2—ethoxyethanol. Battelle Pacific Northwest
Laboratories for the National Institute for Occupational Safety
and Health, Cincinnati, OH. PB83-208074 (1981)

Hardin, BD, Bond, GP, Sikov, MR, Andrew, FD, Beliles, RP, and
Niemeier, RW, Testing of selected workplace chemicals for
teratogenic potential. Scand. J. Work Environ. Health 7 (Suppl 4):
66-75 (1981)

Andrew, FD, Buschbom, RL, Cannon, WC, Miller, RA Montgomery,
LF, Phelp, DW, and Sikov, MR, Teratologic assessment of
ethylbenzene and 2-ethoxyethanol. Battelle Pacific Northwest
Laboratories for the National Institute for Occupational Safety
and Health, Cincinnati, OH. PB83-208074 (1981)
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CFLPY R

CFLP mouse

LGN )

[

female

REE

FREH (5] DB

0. 500 mg/m® (0, 115 ppm)

0. 500 mg/m® (0, 115 ppm)

REDHEE: 3XIT4ER/B
SREHM: 1TYR6-158

Frequency of Exposure: 3 or 4 hours/day
Exposure Period: days 6—15 of gestation

RERE

A

inhalation

BRI

HERDFHHAR: FIR18HICRERSET-

Duration of Test: euthanized on day 18 of gestation
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PIZ39 HNOAEL (NOEL)X
IFLOAEL (LOEL)

BEWENE: BBYSEHEIERESIN TGN o,

RESHE: RINE BROFEXIIEROXRETEEICTEZEL
HoNEM Tz, LOLEDS, AL DT, 45" RERBRE"
DEREEZETHREPOENEOEM(10% 3t *EBEA%) HNERES
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Maternal Toxicity: Maternal toxicity was not described.

Developmental Toxicity: There were no effects on resorption, fetal
weight or skeletal retardation; however, they reported an increase
in percent (10% vs. 4% in controls) of pups any malformation,
specifically anomalies of the “uropoetic apparatus.” The
description of the data is insufficient to determine the NOEL.

NOEL Maternal Toxicity = Insufficient study data preclude
determination
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NOEL Teratogenicity = Insufficient study data preclude
determination
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Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985.)

Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985.)
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GLPES
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New Zealand white rabbit
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female
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EHEH (K5 DEHE

0. 500, 1000 mg/m° (0, 115, 231 ppm)

0. 500, 1000 mg/m® (0, 115. 231 ppm)

REDHEE: 248R/8
REHM: EYR7-208

Frequency of Exposure: 24 hours/day
Exposure Period: days 7-20 of gestation
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inhalation
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Duration of Test: sacrificed on day 30 of gestation
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NOEL #1514 = 500 mg/m® (115 ppm)

Maternal Toxicity: Decreased weight gain in females exposed to

1000 mg/ma, and 3 of 8 exposed does lost their fetuses through
abortion.

Developmental Toxicity: Mean fetal body weight was lower in the

high—dose group compared to controls. No other developmental
effects were reported.

NOEL Maternal Toxicity = 500 mg/m° (115 ppm)

F11Z%t 9 SNOAEL (NOEL)
XIFLOAEL (LOEL)

NOEL 21 = 500 mg/m® (115 ppm)

NOEL Teratogenicity = 500 mg/m® (115 ppm)
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Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985.)

Ungvary, G and Tatrai, E, On the embryotoxic effects of benzene
and its alkyl derivatives in mice, rats and rabbits. Arch. Toxicol.
(Suppl.) 8: 425-430 (1985.)
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OTHER RELEVANT INFOMATION
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Test type: Mitotic recombination (Biological endpoint: gene
conversion.)

GLP#E &

)
F—AHL

NO DATA

HEBREITo1F

HEREH

Saccharomyces cerevisiae (ZBEEERE)DJI
KRBT HL: HY/EL

Saccharomyces cerevisiae JD1
metabolic activation: with and without

negative

S5
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Dean, BJ, Brooks, TM, Hodson-Walker, G, and Hutson, DH,
Genetic toxicology testing of 41 industrial chemicals. Mutat. Res.
153: 57-77 (1985)

Dean, BJ, Brooks, TM, Hodson—-Walker, G, and Hutson, DH,
Genetic toxicology testing of 41 industrial chemicals. Mutat. Res.
153: 57-77 (1985)

IES

HEMER

CASES

MES

ER
Kk AAREZAY

HERFAT - Shsk e o RSTHAHER

Test type: Sister chromatid exchange assay

GLPES

HERETo1-5F

FrA=—XNLRZ—INEHM; S9: Svbk
HREEML: AU/ &L

TR SOELTILT55-151 wg/ml ; SO9BYTILT5-175 pg/ml ;
14K :DMSO

Chinese Hamster Ovary Cells; S9: rat

metabolic activation: with and without

Concentration: 75.5-151 1 g/ml without S9; 75-175 1 g/ml with
S9; vehicle: DMSO

negative
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NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F 344/N Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR466. NIH Publication
96-3956. US Department of Health and Human Services,
Research Triangle Park, NC (1999)

NTP. NTP Technical Report on the Toxicology and Carcinogenesis
Studies of Ethylbenzene (CAS No. 100-41-4) in F 344/N Rats and
B6C3F1 Mice (Inhalation Studies). NTP TR466. NIH Publication
96-3956. US Department of Health and Human Services,
Research Triangle Park, NC (1999)

IES

HEMER

CASES

HMES

ER

‘

FER
1‘EI¥

i

REBEMEL L

REOEMEAE (10 mM) TTEEDBE, LAL. AHRERITH
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HEHARSA HERIA T hikF B O ATHRER Test type: Sister chromatid exchange assay
GLPES T—H3HL NO DATA
HERZE T -
B 3 —|
ezt EbD &M/ \BREEH Human whole-blood lymphocyte culture

matabolic activation: none

Marginally positive at highest, toxic dose (10 mM). However, this
study cannot be considered reliable since the study protocol has
not been validated.
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Norppa, H and Vainio, H, Induction of sister—chromatid exchanges
by styrene analogues in cultured human lymphocytes. Mutat. Res.
116: 378-387 (1983)

Norppa, H and Vainio, H, Induction of sister—chromatid exchanges
by styrene analogues in cultured human lymphocytes. Mutat. Res.
116: 378-387 (1983)
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TEREEZ D150 ~ 200 ug/ml TIXEBHE; 100K U125TIXEE
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HE A HARSAY HERZA T In vitroffiF s B Enifi s ER Test type: In vitro cell transformation assay
GLPE& T—HGL NO DATA

ABREITo-F

SERZ )TN RE—E(SHE)ERE Syrian hamser embryo (SHE) cells

Concentration: up to 500 4 g/ml

negative following 24 hr incubation.
positive at 150 to 200 u g/ml following 7 day incubation; negative
at 100 and 125.

Comments: Authors suggest this is indication of promotion—like
mechanism.
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Kerckaert, GA, Brauninger, R, Leboef, RA, and Isfort, RA,. Use of
the Syrian hamster embryo cell transformation assay for
carcinogenicty prediction of chemicals currently being tested by
the National Toxicology Program in rodent bioassays, Env. Health
Perspectives 104 Suppl. 5: 1075-1084 (1996)

Hazleton Washington Inc., Clonal transformation assay using
Syrian hamster embryo (SHE) cells, with cover letter dated
07/27/95. EPA/OTS; Doc #86950000286 (1995a).

Hazleton Washington Inc., 7 Day clonal Syrian hamster embryo
(SHE) cell transformation assay testing the in vitro transformation
potential of ethybenzene, withcover letter dated 07/27/95.
EPA/OTS; Doc #86950000287 (1995b).

Kerckaert, GA, Brauninger, R, Leboef, RA, and Isfort, RA,. Use of
the Syrian hamster embryo cell transformation assay for
carcinogenicty prediction of chemicals currently being tested by
the National Toxicology Program in rodent bioassays, Env. Health
Perspectives 104 Suppl. 5: 1075-1084 (1996)

Hazleton Washington Inc., Clonal transformation assay using
Syrian hamster embryo (SHE) cells, with cover letter dated
07/27/95. EPA/OTS; Doc #86950000286 (1995a).

Hazleton Washington Inc., 7 Day clonal Syrian hamster embryo
(SHE) cell transformation assay testing the in vitro transformation
potential of ethybenzene, withcover letter dated 07/27/95.
EPA/OTS; Doc #86950000287 (1995b).
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HRERHESE
AV —fRAIZHTBIFILREL DI1BREE(E$9130 ug/ [Comment: The daily ethybenzene exposure for the general
ANFE=IEH91.8 ug/kg/ BEHEESNT=, CDEITXEMBIEIRE TH |population was estimated to be approximately 130 ug/person or
SET 48 mg/ NICTHET B, TFILRUELDKERS (99%FET) DFRZE |approximately 1.8 ug/kg/day, corresponding to an annual intake of
- MIEAIZEDT=, approximately 46 mg/person. The majority (up to 99%) of
ethylbenzene exposure was due to inhalation.
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31 Ak Gt Tang, W, Hemm, I, Eisenbrand, G. Estimation of human exposure to|Tang, W, Hemm, I, Eisenbrand, G. Estimation of human exposure to
styrene and ethylbenzene. Toxicology 144:39-50. (2000) styrene and ethylbenzene. Toxicology 144:39-50. (2000)
|[F=
AERYME R IFILREY Ethylbenzene
CASES
HEE
JER
8L5E T FRAER
FEDAME Carcinogenicity
HRTHIY FIOROANFTIZEFERIFILAR B EEREEDES Epidemiology of workers in ethylbenzene production in
Czechoslovakia
{RERIREE
T—2RERE
REREK BA.BK Route of Exposure: inhalation, dermal
REDHEE FEBRBTORE Frequency of Exposure: workplace exposure
RENM FEETTY122F0FE L. BERLIRMIL204£R Duration of Exposure: Workers employed an average of 12.2 years,
. REZDOHTEM monitoring for 20 years
HERE DA AR . ChoDEEEDRBP YT IVEEEREIX3.25 mmol/| Z#8  |Post Exposure Observation Period:
AZIEM Tz, Doses: Mandelic acid urine concentration in these workers never
exceeded 3.25 mmol/|
Al
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FIAROANFFIZEIFAIFILA B AEICHESLI-B 14200 [Medical records of 200 males involved in the production of
ER ADERZEINSIEINADREEIEEDIEMIEE>T-{RENA  |ethybenzene in Czechoslovakia did not indicate any increased
Motz incidence of cancer.
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Bardodgj, Z and Cirek, A, Long—term study on workers Bardodgj, Z and Cirek, A, Long—term study on workers
B AR (GT3XEk) occupationally exposure to ethylbenzene. J. Hyg. Epidemiol. occupationally exposure to ethylbenzene. J. Hyg. Epidemiol.
Microbiol. Immunol. 32:1-5. Microbiol. Immunol. 32:1-5.
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