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MEZERRBIEFNERAER.
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1-1 YELZERY]

1

Hh G5

PR

B RME DR

ARETIE, BT MR B WEYL R T — & | BEBERICET B4
— 5 BT,

PRE VN iRHESE

£ 1-1 ETAMHICEA LB EAOERET —F0F LD "
. - - @ | TRAL
v THIE A
1EH - Fiva RAE F i BB =)
NFE — 34.02 34.02
EU-RAR(2003) TH B & h 1=
- . Merck(2013)D{ETH Y . EPI
&5 - 2,5,6,9) 2)
B c 03, Sute DEBET—5~—2z | 001°
[CEHFINT-{ELRIE
EU-RAR(2003)T3lB & h 1=
. o Merck(2013)DETH Y . EPI
b 2,5,6,9) 3,4)
HR c 152 Sute DEBMETF—4~—2 | 1202
[CEHFINT-{ELRIE
RRE Pa 178.7 10 Antoine X Z AWV EHEIE 212.7 2
KIZxtd BARMmE mg/L (1.00%105) 259 | ;B[ 9.34x105 9
1-+95)-h & K & DR _ 15 2) EU-RAR (2003) TiEEEHh ) 6)
) (15 -l 157
P .
AV — &R 2 0.00075 2 20°CIZ & I+ B AIEE 0.00075 2
m3/mol
EHRFRHETIZER 2 EU-RAR (2003) TiERA & h 7
7 1% 3 (Koc) L/kg (1.58). S 0.043
o S 3 EU-RAR (2003) TiEEEHh
p=F EA . 2) i 7)
YR ERB(BCF) L/kg (1.4) Py 3.162
EMEEZRI(BMF) — 1 logPow & BCF H 5 3% E ) 1
N EU-RAR (2003) TiEEEHh
— 2,4) )|
FRELTER 11.62. f- CRC (2015) D&

1) T 27 £EE 3 EBAFMEFHED ) RV EFMICAL S MELZHMIK, SEE. BEEFOL

Ea—%% (F27E 11 A4H) TTRINI-E

2) EU-RAR(2003)
3) CCD(2007)
4) CRC(2015)
5) HSDB

6) PhysProp

7) EPI Suite

8) EHll [ ICHEWTIIMRREERITEE LG

9) Merck (2013)
10) LR EE

11) NMHLW, METI, MOE (2014)

BRRNEETILEBNT ODSEBTHDIZLETRT

FREMREBIZOWT, BAEMEAZ L TIIRT,
O =
A T TiE, BEMEOE E S EHRIE (LIRSS T 2B L FROMIR - BRI - )
MET — 2 O IC DWW T @ 13, BEEOE L - 7 FRI ICEEHOH 5 1EH

1
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JH. LLF. [A L) EU-RAR (2003) (OECD SIAR OALEAHT) DFt# (-0.4-0.43 °C) %#-0.4 C
~0.43 COHIPETH D LR L., ZORHEMFEIE (0.0156 C) Mz, L7rL. ZOfEIE
BHMEDE F - 7o fF IR Merck (1989 i) Z5IHL72bDTH Y | Merck (2013) Mﬁmh L=
L2 A0.43 CLigdishTnd, o, 207 —% (-0.43 C) 1ZEFEMEDE F - 7= F#
JRHSDB THBIM & TH Y, EPI Suite (MPBPWIN v1.43) DEBRET — &% X— 2|24 [F UE
(PhysProp & & A UfE) DA I TWD, MOEFEHEMEDE F - 72 F#®PETIiX, CCD (2007)
T-0.43 C. CRC (2013) T-0.41 CL &N TV,

AT IT (238 Tik, EU-RAR (2003) 3 LT HSDB THIH & TW5 Merck (2013) O
(-0.43 C) #HW\5

@

M T TlX, CCD (2007) F LT CRC (2015) ICEL# S 7=fE (150.2 C) Z MW 7=, CCD
(2007) T %a%w‘ifocu\ﬁﬁw 1.01325X 105 Pa CTOWWRDBFLIH I TN D,

EU-RAR (2003) (Z#WTid, Merck (1989 i) #AIM L. 150 C - 152 C& i T
%, LML, Merck (2013) AR LTICL ZA 162 CLRHSNTED, HSDB TH ZDfEZE
BAHLTWS, 2B, ZOfEILEPI Suite (MPBPWIN v1.43) D EBRET — ¥ _N— A T8 S
N7-ME LR UME (PhysProp & R UME) TH D,

FEARG I (23T ik, EU-RAR (2003) 35 X OY HSDB THIH &4 T % Merck (2013) D
(152 C) & HW5

@R E

M I Tik, EU-RAR (2003) 7% CRC (2015) (ZRC# S 7z 25 CIZEIT HE (260 Pa) & 300
Pa & LCHIH LM% 20 CITHHIE L7l (212.7 Pa) &R 7z,

HSDB 33 X OME#EM: D & F - 7= #JF PhysProp (21% 25 CT 262.6 Pa Lit#ish TRV,
PhysProp (ZIXHIEE TH 5 L L S TU 7z, CRC (2015) DHIFERIZIX, 100 Pa (13 C, 4+
FME) . 1kPa (45 °C. AMEfE). 10kPa (89.0 °C). 100 kPa (149.8 °C) Lid#iSnTu iz,

Flo ALFEEICTRHOH 72T MU EH A (7.96917), B (1,886.76), C (220.6)
ZRHWT, 256 ClICBITAARAELEFHELIZLEZA258.1 Pa b2, OfELFITL HWVD
Eepotz, FMEIICBWCIHXZOT MY VEREH VT, #FFELEZ 20 ClBi) 51

(178.7 Pa) =MW 5

@OKIZX T D VR fRE

FFAf I Tl HSDB (Z5t#k X 47z 25 CTOfE (1.0X106 mg/L) % 20 “CIZHHIE L7=f# (9. 34
X105 mg/L) Z 7=,

L2xL, HSDB OB TH D US EPA (1977) MR L7=E 2 A DKICIE 3Tk
Y . HSDB 3 LK T EU-RAR (2003) TZHM L TV 5 Merck (2013) T% [HEFf1] &dH o772,
EERIEIIAITOR 0, sMETIZBWTIE, 25 E LT1.0X106 mg/L ZH\\5

®logPow

#Ff I CiX PhysProp |ZFE# S AL/l (-1.57) Z Wz, Ll ZOMEIFHEEM TH D |
BN E E o 7o ERIR T, MIZREM D 2505 7275 72, HSDB D 7KIZ kb3 5 ¥ Mg FE D
TEIA CTdH 5 US EPA (1977) 1TiE, FEBRTRO L7 logP (-1.42) BRI TWD, 7272
L. ZOMHEOHIMSERSEIIZONVTOFERITIRIN TV AR -T2,

EPI Suite (KOWWIN v1.68) CHERF St 7=fEIL. —-1.57 T&H o 7=/, [INORGANIC Compounds are
outside the estimation domain. | &HEFIFIZFRIN, HEEHMEOEEMIZEWEEZZ BN
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Do

EU-RAR (2003) (23T, mfe bR TR O K 5 e BUKPE CROSHED @ W IER L P EIZ & -
Tl logPow IZTEE TiX/Z2 U & L Degussa AG(T 7V #) 12 & A I fragment structure method]
ERWEHEME (-1.5) ZHVWT05,

SIS BWN TR, ERER RO b OO IR EARATHLHZ & LY., &ML
LT HMFED L E 22— 2R 73l TdH % EU-RAR (2003) (CRR#E STV HHEEM (-1.5)
W5,

®~> VU —12%%

FFAM 1 i, EU-RAR (2003) (Zit# & 47z Hwang (1985) (2 X 5 20 ‘CTOHEE (0.00075
Pa-m3/mol) Z M7=, 2k, ZDOHERTIL3 C. 10 C. 20 C. 30 CT~2 U — 2% %M
FELTEBY., £AFH 0.00020 Parm3/mol, 0.00034 Pam3/mol, 0.00075Pa-m3/mol, 0.0027
Pa-m3/mol T&H 5,

HSDB ¥ & U PhysProp (Z1%, 25 CTOHESE (0.00071 Parm3/mol) M I TV 5D,

PRI IZ3 VT d . EU-RAR (2003) |ZFL#E S 417z Hwang (1985) 12K % 20 ‘CTOHEME
(0. 00075 Pa-m3/mol) %M\ %,

MKoc

FFAM T TiX KOCWIN(v2.00) & X 2 HEEME (0.043 L/kg) ZH W=, LU, H#EFHEREIZ
[TNORGANIC Compounds are outside the estimation domain. | & FmEiv., HEEHMEDOEHE
PRIZIERWNE B2 DD, BEMEDOEE > T BHRIECTIX, MIZHEMR RO 6 Rho T,
EU-RAR (2003) 2B\ Tk, @BER{LAKFED X 5 IZKR~DIEME N & < . WENIEFITE
WE CTIIHESIRE ~OBHEERWAE XN TH A H & LTEY . REACH-TGD T X 5 BAKMEN
BB LI ~D QSAR . (logKoc = 0.52-1logPow + 1.02) & HW=H#HEEME (logKoe = 0. 2,
1.58 L/kg) #HWTW5, 7238, REACH-TGD T, % . logPow A3 LLF T, £ A1k L7
WIE S L <UZBERIZH T 2 EIZ OV T, QSARRRY — R7 7 g R B TRk b/
EEIZ DWW TORMERRBRA RO 5N D Z EidRnE LT,

PO 2BV ClE, 2%E E LT EU-RAR (2003) (ZiE#i S CW B HEE (1.58 L/kg)
ZRW5,

(®BCF

FFME T Cid BCFBAF (v3.01) ZHAWTHEE L7=fE (3.16 L/kg) Z MW7z, LU, HERFIF
{2 TINORGANIC Compounds are outside the estimation domain. | & F I, HEEHEDO(E
RN B BN D,

BRMEDE £ > 2RO FIZERFEIXE SN T, W LKRITBEWE CHLZ LD
NITE B 7 3V =7 7 a—FHGNOMmETH 5,

EU-RAR (2003) (ZFBW\ Ik, @E{LAKFIIBOCNEDR R < . FEMBEWREOME TH Y |
logPow MEWEHEE SN TWNDHZ ML HAEMRMEIILAANEEZEZ LN SN TND,
ST 2BV TIEZ &l & LT EU-RAR (2003) ICRR#i SN TV AHEEME (1.4) 2 W5,

@BMF

M 1 Tl logPow & BCF DfE > HALFEIEIZ I T DB L= E B2 U A 7§D
A Z A2 (LAF, THiTTAZ 2] Lo, ) I TRELEME (1) 2Rz,
BHEMEDOEE > I RFEICHEEIZZ2W2D, SHMETICEWTS 20 (1) ZHW5,
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155
156
157
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159

10pKa

EU-RAR (2003) {23\ Tl%, CRC (2015) (CRiES7-fE (11.62) Z#HALTW5b, F7o,
HSDB |ZFC#k SAL7fE (11.75) 22\ ik, HIEM O HEEMENTHT I TWidoTe, 72
B, AYE BRI E DD, ACD/pKa (ACD Labs) TliE, #EF 44t Th -7,

AT I (238 Tk, EU-RAR (2003) [ZFE#EE S 41TV 5 CRC (2015) O (11.62) & W%,

pKa=11.62 TH 5 7=, KT TiLpH 7.0, pH 8.0, pH 9.012F T 100 %75, pH 10.0 (2
BT 98 %D HMHHATH 2 LHEE S4v, BREET CIIIEMBE AR L L CTIFEET D LIS
7=
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166
167
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170
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172
173
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175
176
177
178
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180
181
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183
184
185
186
187
188

1-2 9%
TRICEFAHZHCERA LSRR D T — 2 &,

& 1-2 SRR DIT—EZDELD Y

EE R 4
RRITE T B HIE S 5 H 12 EU-RAR (2003) IZ & 2R TEIE
x5 | w0 OHSChHILEDRIE NA
> _T’ I LR s
HESOhILEDRIG NA
KPIZE 1T B #1E 0 2 B EA 52 EU-RAR (2003) 2 & 2R EIE
£ E NA
Kep | RO
joptige Ko fE NA
PN NA
TIEICH 1+ B HRIES R 0.52 EU-RAR (2003) IZ& 2R EIE
TR | wEH0 | DR NA
$ IR HEA Ko fE NA
EHE 55 RIESRERY 05 | SRIOREARTEMEML
EH HeER D | £9E NA
3R HEA Ko fE NA

1) 2] £EE 3 EBEFMEFHED ) RV ETMICAL S MELZHMEIK, SEE. BBEEFOL
Ea—=#E (FR2TE11A4H) TTRII-IE

2) EU-RAR (2003)

NAEBA T OGN 2 EERT

XOBEEKREREENTVEREEZNETHY . REPORGFICIYIBFBATEEEE5DL

EEZLND,

EREAOMRE R IZOW T, BEMIEZ DL NIRRT, 2B, RGO M-m ) &1, Dok
FFAa KR L 2 WBREA =L D h—Z L OO = & 2R,

EU-RAR (2003) (21, @E(EAKRFIT ST TSI NDMETH L0, thowmE
EIRRRIZ . SofhhiE 9&#%1% MEIZZ2 D H D LR SN TR, LFO X 9 AR R
SNTUW=,

WEEL KR ITERE, EHERFCHR 2 EOMEME & 5D 2 i . K EFRRIT R
End, DRKSIRESIETHY | 9$®%ﬁ#ﬁffmim¢f%ﬁmféﬂ fisk 4
FAELRWIGAIZIE, @IROTAEORTHIET D, ZOD, KIGHEEL, fillwmE (4
B TEMERFE, BEHR) ~OEACMOZER (B, Kt k- THRARD, £72. AT
% EDIISZHOWNT, e b ARF T, BAAICHETCHICERY 9 572D, Z<ORLH

BICERT %, £72. & (1) OFEEICEY OH 7V AL L, < o8I mE D
N AIRE & 72 D,

EU-RAR (2003) 1238\ TiE, BREBA D & ITRESAEBIIAHR ESI LTS, thofs
FEMENE E o T IE IR DI, T — 2 2 AFT 52 LIXTE D o7z, iR bkFEIX
BOGHER @ W ER L P E CTh 0 BREF ORI L0 oIk & <iEs2< &%
ZHi5, i IZEB W T, EU-RAR (2003) (2 & 2 8K 2 & oo i 8 2 v 5
Fo, 2 I TIEEE RIS SN ERIRZ LI 2D ORREES %#ﬁ%##%f%é_
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L EMER LT,

Oy
EU-RAR (2003) (2 XX, EEXOMITHEN D> Y Lo TEETIIR N EWV D
FZ R B —FHT. KT OH T HAD 10 %N @EtKEDEE AR LS D L
WOHEER RN DD, Fo, ML (OH 7L E 027 T HV) 12 X2 Ay
SOFIRZONT S, EYORENDBRIEAKZRELD RV &b, BEID 200
TRV EEEL TS,
EU-RAR (2003) 2B\ Tix, L F ORI OWER R E2BEO 5 2, -l 24 Ff
M (1H) ELTWwa,
B R - 2.14 A
GEART—%)
NN SN e B 42 I (S
(Sakugawa (1990) (2L DT —H L H o723, JLHkICIZic#H 72 L)
ITE DB 3T e DRG] 0 16~20 B
(Olszyna (1988) (L 2 RKHIEE DK MREMIZERMAEMEDY & 26 %KV MVE
TholzZ &b, WEICEBEBRLKFIZER LN & L& 50 %HEEITIE 26 %l
DAEFREE DB )05 Z & 2 E L THERE L721iH)
FHE I IZ BV TR, RRUCEBIT 2R E LT1 R (24 K 2HW5,

@K

EU-RAR (2003) (Z v, @E{b/AKFE T, KP CIIEBEBHEZETH D, BENEGL R
X, BEELELS D, fiKOPTOMEBILKFZEDOLZEEIT pHIZL D (pH 3.5~4.5 TX
EEN—FEm L T B VIRET CEOEEN KL EW) IFE A EDEE (F7Z Fe, Mn,
Cuw) 1FAKFITRB W CEERLAKE DRI L U CTHEE L. BARKT TR (LK E oy gl
JEICREREBLZE 25, 0.2~045 pm D7 4 /L Z —TlEm Sz A%k (OffICEES
THNRZT YT ENER S NIRIEDIK) TONMOFERGFER & LT, R 25~100
MOREDRFI SN TND,

Flo. KPP TONRGIEETIEI R, EMMEMETH L, 2L DKM Z 7 U 7T
27 —EEEHE (R LKFEZ K EBBIOET DIEER) 2o Tnd ), bk FEIL
BHREN, DIEE I EH OEEEICE DO EREKT TREOMNREY, ZD7
B, FAKLES 7 ECIIEFICROYEN FE SIS, EU-RAR (2003) 128\ Ci, OECD
A RT A 209 (GEMEIGIEFFBLERER) 12 L7228 -> T GLP 78 THEi S h-BRic &
% 1~1,000 mg/L O KT O I N 2T 2 0T &0 ) s GEART —%) LiEtE
THIZB I 2 2% 0.5~1 45, TAKRIZET 2 FEH A 0.56~8.2 /0 Lo #iE GEF Vg
7 rU U AD EU-RAR THIHL TWDIEART —F) e EE2SFIT, TRLEE TON
iz 2o tREINLTND,

I, MRS o ERBRIT, ABETFWEAEE L TWAH D, EEE KSR I
AT, WE{bKEDS i ERERRE R & LT, #4 0.6 X106 CFU/ml ORFIZ, 4y fifis
FEE$ 0.6 /hr, 3.4x107 CFU/ml ®WFIZ 7.0 /hr NHESHTWD, £/, RESHEZRT
WEEGEREDIEFIC TR D Z EPHERINTEY, BEEFESMHIZLLZLOTHAI EBEXL
nNTnb, 728, OECDRERAT A K714 (301A-E) TOE#IX 0.01~1X108 CFU/ml,
HY S TOEEIE 5X108 CFU/Mml £ /RS TV 5,

EU-RAR (2003)ICBWTiE, ¥ ab—a VB R L LT, LT XL 5 il R4
ZEIKP TORFEEHI DR E SN TN D, WINOWE S| oW 72 Elclsn izt

6
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244
245
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247
248
249
250
251
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255

KRFBORENEEMSEMIZEDIELDENRH D Z EITONT, BARERS R E DR EL
fENT T2 Z L2 HBE LTS Th D, 7B, BRKT OB AEMD KGR S b
ZEICRYD, A= RN—=FF T FRERI N, TORYIC IV EBEBILKBENERIND
(Cooper, 1989a), LLFDO&ARBRTIL, BELAKSE D FM 25K 2 BI2I13, BEETICBT
HWEROPETHOI TN D,

Cooper (1989b) (2B W Tix. kil (EU-RAR (2003) 12 L 5 L &5EM) Okz M
WT, BFEERBESH TS, MESHEZDE, ETHY ., pH 7.2, #EEL/KFEREEIT
6.8 ug/L ThHol-,

© JEIRME L RO 7.8 IR
64, 12, 5 um 7 4 /L X —JEROFEIME : = 8.6 IKFfH]
1 um 7 VX —JE R0 31 RER

© 045 um 7 4L X—iEiE 24 B ICHEE L Q0o T

B, ULEOERIVEa T 7 by (02~2 pm) ICEDEENRBRIN TS, F
7o, BRI T OREBETH D AREEIITE SNV E LTS,

Cooper (1989a) (2B W T, dLkDA > & U AW E =V —OWKZ VT, B4R T
FREZWEL TS, EU-RAR (2003) IC TR EINTWAHA X U HHMOT — 212z T,
T U= ORRDEEICBTDRKEANVCTHES N BT — %%k 13 2L,
H AT 9.6 B ~21.6 B[] TH - 7=,

723, Cooper (1989b) & [FIERIZ 0.45 pm 7 4 VX —JEiBE DOKIZOWTIE, 7 BRI
WELTWehoto, o, #EMEMAT-NEE TR, BN A ool &
MO T Y TRORBIZEDZEENEZOND E LTINS,
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259
260
261
262
263
264
265
266
267

268
269
270
271
272
273
274
275
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277
278
279
280
281
282

& 1-3 WIREIZ L OBEBR{LAKFEFEH (Cooper, 1989a)

N R T U —
s oy | BRfkE T TTTA L asieAE |y ae T o
. T BE . . T BE T BE
B
m R i ueg/L ug/L I [ weg/L ug/L
0] 14.7 3.8 2.7 9. 6 6.0
1 15.1 3.9 2.8 13. 3 4.3
3| 14. 7 4. 4 2.5 11.1 4.7 0.7
5| 17.3 3.9 2.2 - - -
10 21. 6 1. 5 2.9 10. 2 3.7 0.5
13 - - - 11. 6 3. 6] 0.5
15 - - - 16. 3] 2.4 0.5
16. 4 - - - 20. 2 1.8 0. 4

Johnson (1989) 2B\ T, #EKEH\\ - 24 B OFEBRZIT o A5 R, BEHE L 3.8
nmol/L/W¢fH] (0.13 p g/L/RE[., Y 5.3 KffH]) Th o7z, WE{L/KFBIREIL 3~5 ug/L
T, BE&RFETH T,

Zofth, EU-RAR (2003) IZ2BWTiX, £ 140Xk H 27—V F— Rtttz
TITADY —=XNNOKEMFE S TEEM T — 2Nk s Tk, BRRATHEET L LD
VIR EE DS ITIE H AR A OWMAEY O LEEHLMAEY O FER L 0 8 R < 72 5 "raetk
MAXhInTND,

* 14 BEZLOEBAZLEY (EU-RAR (2003), =7 —VU F— FEF—& k0)

W EEA LK SR R 2 P80
mg/L H
10, 000 2.5
1, 000 8.1
500 8.2 £ 2 (JEE/KTLY EV )
250 15.2 £ 2.5 (JEiEAK TE Y RV )
100 20. 1

LI EX Y, EU-RAR (2003) 28\ Tl @@ bKFIZGHMEETHL SN TEY, Bl
FEW R EOWRNZBE LT, #ﬂ%i5a& ﬁénfwé %£7-. EU-RAR (2003) X
0 HETLuvid (Hakkinen, 2014) 1238V TIL, BREW DK Z WV Cilsiiz bk 38 0
#@Eéﬂfwéoﬁﬁéﬂﬁ#ﬂ%i\L#ﬁ&2ﬁ%?%b\¥ﬁﬁ55%@§%ﬁ%
BT ORERE 25T D,

P IRV T, ARFIZB T 2EEEEIE LTh HZ MWD

ORR:

EU-RAR (2003) 123\ Tik, ECETOC (1993) (2 & % T3 =i, #AEwFr/EH
DN HEIT I T 22050 15 BERI 26 . 108~109 il a/g-#a[E 4 o 52 1 2 %k
DOFATIELODNTND LW HIRZFIH LT, PRI 12 HEEEREIN TS
ECETOC (1993) TiZZ ®fi% [Personal communication] OF —Z )55 H L’Cb\éo

EU-RAR (2003) IZBWTEMRE N TV /= Aggarwal (1991) Tlx, 75494 + CkEZ
U ZIM D Eglin ZEEFEH) TONAF VAT 42— a3 L ODDOBRFEGIE LT

8
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290
291
292
293
294
295
296
297
298
299
300

{EKRFOFINEERFTT 5720, EHPICB T 28R KE DL EMEC DV CREM 7 fifdT %
fToTW5, ZOXETITMERE S - BT 2 03 0E I TEY, 90 pETo
IIREIEIE 9~60 % ThHhoTz, —IRBUGERE LT, Y2 5HR 95 & 11 FfE~68 47 &
72%, [A T < EU-RAR (2003) TZM & TV /= Hinchee (1988) T4y i fE E41% 0.1~
0.01/ /3 & SNTEY | FEINEL 7T~70 0 L 725, £7-, Pardieck (1992) Tix, 4 FEMLL T,
10 BRI LA TR 722 E O T — 2 itk S Tn b, Ll EofEix, ECETOC (1993) (2L~ T
FRE S AU 12 BRI O A AT AR R L Ae o T D,

RN ITIZ W TiE, BRI 2RI E LT0.5 A (12 KH) ZHW5,

@Y

HRIEORER, KEH CORESA LB OB RITIGE LR -T2, 2, HEHER DY
RGBT A1 HR b b7 hr o 72, EU-RAR (2003) ICBWTIE, T—X 3G bR -
TENEEIC S MM E N SIRE CHEAET LI Z 00, ROSMNEETE LA ) Ltk &
T3,

FEAG IIZ BT, IREICBIT 2RERREM E LT, LHEICBT 2R EF LT 0.5
A (12 K[ AZHWD,
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314
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317
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319

320
321

322
323

324
325
326

327
328

329
330

331
332
333

334

335

2 [HEEM]

2-1 PELEFHERF—F
AR U 7= B RO MR I3 E B 2 2 ],

i)

Aggarwal(1991): Aggarwal, P. K., Means, J. L., Downey, D. C. and Hinchee, R. E. Use of hydrogen
peroxide as an oxygen source for in situ biodegradation Part II. Laboratory studies. J. Hazard. Mater.,
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EPI Suite U.S.EPA EPI Suite

HSDB Hazardous Substances Data Bank (HSDB)

IUCLID EU ECB International Uniform Chemical Information Database

Merck The Merck Index, 14th Ed, Merck & Co, 2006

PhysProp SRC PhysProp Database, Syracuse Research Corporation, 2009
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HXIFR

 DEE BRI KR
CASES 7722-841
A -
IRET—4%
g—=m | . HRRI=H1T5 (eS| FEIIE
1&#IRE HE & on] HERTEE GLP reliability | ¥—R4T4D | {ENIELE EDEEDFHM |7 11%%—24% "% Xk R—UESE
zel B ¥ Fa—
1|Aldrich S -40 °C[50 |-40 p.1464
wt.% in
H20, 2B X
stabilized]
2 Y -40 °C[35 [-40 p.1464
wt.% in 2B x
H20]
3[cco R -041°C [-0.41 - - - 2B X L, FEMAEE (RBEALTE), Hydrogen Peroxide
4|CRC R -043°C [-0.43 - - - Physical Constants of
Inorganic Compounds
28 x (Section 4)
5 R -043°C [-0.43 - - - Laboratory Solvents
and other Liquid
2B x Reagents (Section
15)
6|EPI Suite BT 205.04 °C (205.04 MPBPWIN (Q)SAR 2c ?%ﬂ:ﬁ%d)t&)?—:‘/
x
7
8[lucLID RRR -52° -52 p.38
C[H202 50
% wiw in 4A x
water]
9 B -40 ° -40 p.38
C[H202 70
% wiw in 4A x
water]
10 AR -33° -33 p.38
C[H202 35
% wiw in 4A x
water]




HXIFR

 DEE BRI KR
CASES 7722-84-1
4
L3
IRET—4%
#—xm | . . o ERRIZET2 ) (eS| FEIIE .
HEHRE HE & re | BEBAEE GLP reliability $—§§;40) EniEsE EOEEOHM |7 115%—2% BE Xk R—CHEBE
5 Fq—
12
13(REACHZ ] | BB = -0.43°C  [-0.43 no 2: reliable weight of experimental Schumb WC, Satterfield CN, Wentworth  |Exp WoE Melting
[t with evidence result RL.Hydrogen peroxide.1955,American point/freezing
restrictions 4A x Chemical Society Monograph Series. point.001
Reinhold Publishing Corporation, New
York.

14 B -043°C  [-0.43 no 2: reliable weight of experimental Goor G, Kunkel W, Weiberg O.Hydrogen |Exp WoE Melting
with evidence result peroxide.1989,In: Ullmann's Encyclopedia |point/freezing
restrictions of Industrial Chemistry, 5th completely point.002

4A x revised edition, Elvers B, Hawkins S,
Ravenscroft M and Schulz G (eds), VCH,
Weinheim, Vol. A 13, p. 444.

15 R -0.43°C |-0.43 no 2: reliable weight of experimental Lide DR.Physical constants of inorganic  |Exp WoE Melting
with evidence result compounds.2005,CRC Handbook of point/freezing
restrictions 4A X Chemistry and Physics, 85th edition, ed.  |point.003

David R Lide, CRC Press, Baton Rouge.




BEAMLEDEE LS 89
BEEEKER
7722-84-1
4
R
ELEY
_ 4= |101.325kPa| |, 1ERRI=H1TD = g = | FHE T ISE
RS h HOER | cniram | MEEH | mmans | o | ity | ¥-2570 | mommE | mommonm |FEE7| 1ae—2 W Xk R—UERE
[cl ER A vy =
mrel B2l BT
1|Aldrich 126 °C[35 Wt.% in|126 p.1464
H20]

4A X

2|ccb 150.2 °C 150.2 150.2 760 mmHg |- - - - - - Hydrogen Peroxide
2B x

3|CRC 150.2 °C 150.2 150.2 760 mmHg |- - - - - - Physical Constants of
2B X Inorganic Compounds

(Section 4)

4 150.2 °C 150.2 - - - - - - Laboratory Solvents and

4A X other Liquid Reagents
(Section 15)
5|EPI Suite 509.73 °C 509.73 MPBPWIN (Q)SAR 2 M gmtemwrzwv >

7 108 °C[H202 35 108.00858 [1013 hPa p.38
% wiw in water] 4A X

8 114 °C 114 4A X p.38

9 114 °C[H202 50 (114 114.00871 [1013 hPa p.38
% wiw in water] 4A x

10 120 °C 120 4A X p.38

11 125 °C[H202 70 [125 125.00896 (1013 hPa p.38
% wiw in water] 4A X

12

13

14|REACH# % [125°C 125.00896 (1013 hPa no data |2: reliable supporting experimental MCA.Chemical Safety Data Sheet, Exp Supporting Boiling
with study result Hydrogen Peroxide.1969,Manufactiring point.001
restrictions Chemists Association, Washington D.C..
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BrRAMLEDEBLES 89
LR BEEKE
CASEH 7722-84-1
4
R
IRET—4%
gi—szn (101325 kPal gp ey | ERRI<H1TD ) (EfEMS SHE I8
BHRRE R ey | 1581153 | ° HEBAEF GLP reliability | F¥—R4T/D | EDIEE | EDEHEDFEM |0 5% —2 ] 3k R—UES%
el | sk | B2 B Z7 | 57—
E

15 108 °C 108 108.00858 [1013 hPa no data |2: reliable supporting experimental MCA.Chemical Safety Data Sheet, Exp Supporting Boiling
with study result A x Hydrogen Peroxide.1969,Manufacturing  |point.002
restrictions Chemists Association, Washington D.C.

16 114 °C 114 114.00871 [1013 hPa no data |2: reliable supporting experimental MCA.Chemical Safety Data Sheet, Exp Supporting Boiling
with study result aA x Hydrogen Peroxide.1969,Manufactiring point.003
restrictions Chemists Association, Washington D.C..

17 150.2°C 150.2 150.20953 [1013 hPa no 2: reliable weight of experimental Lide DR.Physical constants of inorganic Exp WoE Boiling
with evidence result compounds.2005,CRC Handbook of point.004
restrictions 4A X Chemistry and Physics, 85th edition, ed.

David R Lide, CRC Press, Baton Rouge.

18 150.2 °C 150.2 150.20953 |1013 hPa no 2: reliable weight of experimental Schumb WC, Satterfield CN, Wentworth  |Exp WoE Boiling
with evidence result RL.Hydrogen peroxide.1955,American point.005
restrictions aA x Chemical Society Monograph Series.

Reinhold Publishing Corporation, New
York.
19(SIDS 150~152 °C 150 key study B DMerck D& #HART |Budavari SE (ed) (1989). The Merck p.8
1&, 152755 TULV=F=8. ¥ [Index, Encyclopedia of Chemicals, Drugs
4A (€] ERERELTIEI52ZRA  |and Biologicals, Merck and Co., Inc., USA,
Rahway, NJ.
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HARIER

SHEFMEE LES 89
DEE BREIL KR
CASES 7722-84-1
AERE
INETF—4 3106.4099
gz |20CIEBT | g | HRRICHIT S ] o (=S | FEIISH
1E#RE ERE “ea | AESE | Ton HBRAEF GLP reliability | ¥ ;5(7—40) EnEE EDTERAD RV Lk e P R—TEE
[Pa] ! 23 TA—
Aldrich 23.3 mmHg 3106.4112 (1578.9225 (30 °C EN p.1464
2B X
CRC 0.26 kPa 260 184.31468 |25 °C - - - - N Laboratory Solvents and
2B X other Liquid Reagents
(Section 15)
100 Pa 100 13°C s AERECEDRED—HERLY [TRC Thermodynamic Tables, 6-90
x Thermodynamic Research Center, Texas
A&M University, College Station, TX.
1kPa 1000 45°C sHE AIECEDBED—KREY [TRC Thermodynamic Tables, 6-90
x Thermodynamic Research Center, Texas
A&M University, College Station, TX.
10 kPa 10000 89°C AERECENRBED—HRLY [TRC Thermodynamic Tables, 6-90
x Thermodynamic Research Center, Texas
A&M University, College Station, TX.
100 kPa 100000 149.8°C AIECEDBED—KREY [TRC Thermodynamic Tables, 6-90
x Thermodynamic Research Center, Texas
A&M University, College Station, TX.
EPI Suite 530 Pa[2BLA LD 375.71839 |25°C MPBPWIN (Q)SAR ERILEVOHT—=1T
EExRAVTHEE 2Cc x
(20) ]
HSDB 1.97 mmHg 262.64507 [186.18978 |25 °C Daubert, T.E., R.P. Danner. Physical |CHEMICAL/PHYSICAL
and Thermodynamic Properties of PROPERTIES: > VAPOR
28 x Pure Chemicals Data Compilation. PRESSURE:
Washington, D.C.: Taylor and Francis,
1989.
IUCLID 0.48 hPa 48 24.397375 (30 °C [Value = H202 partial vapour p.39
pressure; Total vapour pressure: = 4A x
30.70 hPa (water + H202)]
0.99 hPa 99 50.319586 |30 °C [Value = H202 partial vapour p.39
pressure; Total vapour pressure: = 4A x
24.00 hPa (water + H202)]
2 hPa 200 101.65573 (30 °C [Value = H202 partial vapour p.39
pressure; Total vapour pressure: = 4A x
14.70 hPa (water + H202)]
7 mmHg 933.25658 A N p.39
Merck [Distillable in high [EfI#ER - - - - Shanley, E. S. and F. P. Greenspan, ~ |Monograph Number:
vacuum] D) “Highly Concentrated Hydrogen 0004798
Peroxide — Physical and Chemical
Properties,” Ind. Eng. Chem., 39 1536-
43(1947).
3 X REVIEW: Hydrogen peroxide, A. C. S.
Monograph No. 128. By WALTER C.
SCHUMB, CHARLES N.
SATTERFIELD, and RALPH L.
WENTWORTH. Reinhold
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HARIER

SHEFMEE LES 89
DEE BREIL KR
CASES 7722-84-1
AERE
INEF—4 3106.4099
. gi—%n 20°CI=B 1+ Ese | . . o HRRICHIT S ) L EERS FHE T IE . o
HHRE ERE [Pa]“ BEKE | EE HEBAEE GLP reliability | ¥—RHT1D | {EDIEL EDIEE DM “>7 [F5¥%—2% ] Xk R—THES
[Pa] = &3k TA—
PhysProp 1.97 mmHg 262.64507 (186.18978 (25 °C - - - - experiment |- - DAUBERT,TE & DANNER,RP (1989). |-
al result 28 x
REACHZ % (2.99 hPa 299 211.96189 [25°C no 2: reliable weight of estimated Weast RC, Astle MJ, Beyer WH.Vapor |Calc WoE Vapour
1ER with evidence by pressure - Variation with Temperature, |pressure.001
restrictions calculation Elements and inorganic
compounds.1986,CRC Handbook of
ac x Chemistry and Physics, 66th edition,
1985-1986, D-213, Weast RC, Astle
MJ, Beyer WH (eds), Boca Raton:
CRC Press Inc.

2 hPa 200 101.65573 |30 °C no data |2: reliable supporting experiment MCA.Chemical Safety Data Sheet, Exp Supporting Vapour
with study al result Hydrogen pressure.002
restrictions 4A X Peroxide..1969,Manufactiring

Chemists Association, Washington
D.C..
0.48 hPa 48 24.397375 (30 °C [H202 35% no data |2:reliable  |supporting experiment MCA.Chemical Safety Data Sheet, Exp Supporting Vapour
w/w in water] with study al result Hydrogen pressure.003
restrictions 4A x Peroxide..1969,Manufactiring
Chemists Association, Washington
D.C.

0.99 hPa 99 50.319586 (30 °C [hydrogen no data |2:reliable  |supporting experiment MCA.Chemical Safety Data Sheet, Exp Supporting Vapour
peroxide in an with study al result Hydrogen pressure.004
agueous restrictions aA X Peroxide..1969,Manufactiring
solution (50 % Chemists Association, Washington
wiw)] D.C..

1.95 mmHg 259.97862 (184.29953 (25 °C no 2: reliable weight of experiment Schumb WC, Satterfield CN, Exp WoE Vapour
with evidence al result Wentworth RL.Hydrogen pressure.005
restrictions peroxide.1955,American Chemical

4A x Society Monograph Series. Reinhold
Publishing Corporation, New York.
SIDS 3 hPa 300 212.67079 |25 °C key study CRCO{EZMIE R ALI-{E Weast CW and Melvin JA (eds) p.8
(1981). CRC Handbook of Chemistry
2A x and Physics. CRC Press, Inc., Boca
Raton.
L2 EsE 258.1 Pa 258.1 25(7Ur TR ¢} FURIUESR:A(7.96917). B o-179
(1886.76) C(220.6)
178.7 Pa 178.7 20[7oroR e} TURIUER:A(7.96917) . B I-179
(1886.76) C (220.6)




BRFmLEDEE LB 89
DEE X 3
CASES 7722-84-1
4
KIBHEE
NETF—4
_ == |20CIZBTB| TERRI<H T = = | FHEII<E
RS KisREE HoRR | Tiame | MEEE | | mmess | ol | iy |5%—287y |  momm | mommomm BRI Fx 2 s ik KRR
el | gy | BE 0B ¥7 | F=
1|EPI Suite 1000000 mg/L[2B LA 1000000| 933506.438|25 °C WSKOWWIN (Q)SAR ERIEEYOIHT—=
toEEBLTHEE b
(20) ] c x

10

11

EARER

[Miscible with water] |B AT ET Budavari, S. (ed.). The Merck Index - |CHEMICAL/PHYSICAL
a An Encyclopedia of Chemicals, Drugs, |PROPERTIES: >
3 X and Biologicals. Whitehouse Station, |SOLUBILITIES:
NJ: Merck and Co., Inc., 1996., p. 822
IUCLID 100 vol% BUBETR p.40
a7 3 X
[miscible] BUBETR p.40
a7 3 X
REACH#Z#$% (100000 mg/L[The 100000 10000020 °C no 2: reliable weight of experimental Goor G, Kunkel W, Weiberg Exp WoE Water
ER substance is with evidence result O.Hydrogen peroxide.1989,In: solubility.001
miscible in water in restrictions Ullmann's Encyclopedia of Industrial
all proportions.] 4A x Chemistry, 5th completely revised
edition, Elvers B, Hawkins S,
Ravenscroft M and Schulz G (eds),
VCH, Weinheim, Vol. A 13, p. 444,
[Hydrogen peroxide |H{IEA no 2: reliable supporting Z D1, expert European Commission.European Other Supporting Water
is miscible in water [®[ with study statement Union Risk Assessment Report, CAS |solubility.002
in all proportions.] restrictions No 7722-84-1, EINECS No 231-765-
3 x 0.2003,Joint Research Centre,
European Chemicals Bureau, Institute
for Health and Consumer Protection,
2nd Priority List, Vol 38.
100000 mg/L 100000 100000(20 °C no 2: reliable weight of Z D1, statement Kirchner J.Hydrogen peroxide.1979,In: (Other WoE Water
with evidence based on expert Kirk-Othmer Encyclopedia of solubility.003
restrictions knowledge 4A x Chemical Technology, 3rd edition, Vol.

13, New York, John Wiley and Sons.
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EARIER
i 1E 5 C 89
DEZ

PEA TS
CASES 7722-84-1
4
logPow
IRET—4
BER ERRIZBF ) (=4S Bl
HRIRE fi& H—RE | Ve pH HERAEF GLP reliability é—'\'——;;\;?‘-% EDIER EOBBEDHME | =7, 7 |FEF—R% #% XAk R—SEBES%
RF TA—
1|EPI Suite 157 -1.57 KOWWIN (Q)SAR EREENOHT—=2T
2C X
2|PhysProp -1.57 -1.57 - - - N estimation N - MEYLAN,WM & HOWARD,PH -
2B x (1995).
3|REACH&$% [-1.57 -1.57 20°C 7 KOWWIN no 2: reliable [supporting  [estimated by 2006,2006.03.15. Calc Supporting Partition
[t with study calculation coefficient.001
restriction ac x
s
4

5 R i MEYLAN,WM & HOWARD,PH
4th,LOGKOW calculation 4C x (1995).
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7] BERIL KR
CASgE 7722-84-1
4
Koc
NETF—4
%= THERIRI<EH 1 =aaps | APE I ISEH
wEEs | =m i HoBRMERE | g | mmas® | olp | reisbity | 5%—287y| momm | mommomam BRI Fx 2 i ik R—UER%
g || 2 o i
1|EPI Suite Koc 0.04335 0.04335 KOCWIN (QSAR FRILENOEHT——27
Lkg[2BEL LD
fEERAVNTHE x
E (20) ]




EAIER

LS ELES 89
DEREH BEIL KR
CASE = 7722-84-1

4
AU — &

BELEY
FEE I 1<3

S = 4 ERRIZE T e
5 AU)— =i BIEEH e A= = B3RS _ G smE
1EHRIF4 jeet [Pa+m"3/moll ;.E"F; pH reliability 6#0)%;\3’5;74 EDIER TEDEFED o5 I'f%:;_}':r_x’;'l ] XAk R—CHFSE

EPI Suite 0.00167 Pa-m"3/mol [0.00167 (Q)SAR ERIEEMOIHT—=2T

HSDB 7.04E-9 atm-m”3/mol |0.000713328 25 E. A. Betterton, “Henry's Law CHEMICAL/PHYSICAL
Constants of Soluble and PROPERTIES: > OTHER
Moderately Soluble Organic CHEMICAL/PHYSICAL
Gases: Effects on Aqueous Phase |PROPERTIES:
Chemistry”, chapter in “Gaseous
2B x Pollutants-Characterization and
Cycling”, Adv. Environ. Sci.
Technol. Series, Ed. J. O. Nriagu,
Wiley, New York; 1992; pp1-50.

PhysProp 0.00000000704 atm- |0.000713328 25 - - experimental |- - E. A. Betterton, “Henry's Law -
m”3/mol result Constants of Soluble and
Moderately Soluble Organic
Gases: Effects on Aqueous Phase
Chemistry”, chapter in “Gaseous
Pollutants-Characterization and
Cycling”, Adv. Environ. Sci.
Technol. Series, Ed. J. O. Nriagu,
Wiley, New York; 1992; pp1-50.

2B X

REACH# %1% [0.00075 Pa-m"3/mol [0.00075 2:reliable  |key study experimental Hwang H, Dasgupta Exp Key Henry's Law
E: 54 with result P.Thermodynamics of the constant.001
restrictions hydrogen-peroxide water

4A X system.1985,Environmental
Science and Technology 19(3),
255-258.

SIDS 0.00075 Pa-m”3/mol |0.00075 20 key study experimental Hwang H and Dasgupta PK p.8, 27
result (1985). Thermodynamics of the
hydrogen peroxide-water system.
2A o} Environmental

Science and Technology 19, 255-
258.

0.0002 Pa-m”3/mol |0.0002 3 experimental Hwang H and Dasgupta PK p.27
result (1985). Thermodynamics of the
hydrogen peroxide-water system.
Environmental

Science and Technology 19, 255-
258.
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T ENEE LES 8
MEAT BRILKR
CASE = 7722-84-1
4
AU —1RE
BELEY
= 0 35 | — 4y = e
i == g 22 TERIRI<E T ) = = | FHETI<E
R o gomR O REER oy | ity |2%—2487¢| fomE | mommomm |FHRET|rax—xx i Xk R—UEBE
3 [Pa-m"3/mol] RE DI P2 =
0.00034 Pa-m”3/mol |0.00034 10 experimental Hwang H and Dasgupta PK p.27
result (1985). Thermodynamics of the
hydrogen peroxide-water system.
Environmental
Science and Technology 19, 255-
258.
0.0027 Pa-m”3/mol  |0.0027 30 experimental Hwang H and Dasgupta PK p.27
result (1985). Thermodynamics of the

hydrogen peroxide-water system.
Environmental
Science and Technology 19, 255-
258.

11




L E LES 89
DEBT BEIL KR
CASEH 7722-84-1
R E B
WET—45
S e | MERH g o | RIS S g | FHETISE N
HHRRE EHE & ffi—&aL ey pH HEBRAEE GLP reliability | 3 %&3;’40) EDTELHE EDNEFEDEM | 1TH5F—R4E s TRk R—SEEZE
. £: 7‘24_

2 pKa Kirk-Othmer Encyclopedia of
Chemical Technology. 4th ed.
Volumes 1: New York, NY.
John Wiley and Sons, 1991-
Present., p. V13 (95) 963

slsips ek 1 —ael [ P jo - ere ]

4|PYSProp  |pKa 224 X
5|ACD/pKa pKa EIEEYD X
ﬁm&%ﬁ&
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%5 | mEmE [Lkel e 7 =
1|EPI Suite 1 BCF 3.162 L/kg 3.162|BCFBAFWIN (Q)SAR EREESHDIHT—=25
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tonfiEzA 2C x
wTieE
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