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ARES ok T 3 H5E FER B
smmaEs || AR x5 Kk
O1-a F R 0.001 0.001
By R
HlE 0.001 0.0001

77 Va=hULOREEFTIX 6 FAT. FEM A EBERE A RBIHA e 0 B 33 ETTh B,
INHOEHRNG, U AT HEFHIRIA T 2 AR 72 g IR O F 0T, 39 T & IE S LD,

Rk 25 AEEE ORI E HBCRSE LR 8-2 (R THEHURED RO - HEFHEH R A R
3-3 L UFE B-3 TR T, BBEDTD, Rk 22 FFEED B ORK 24 AL OHEGHHEH & bR, PRk
SO HIBIIRED L, MEITG U THEFITHRS LT,

Rk 25 EFEOHEFHEHEO AR 1,300 b RS [RR-A k. EAEER
AIBEEAR] HEP OO R b E o7, £12, RRASOHEHIE, Kik~DHEH O 2 %
ThHol,
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& 3-3 FEAHFHIHEBORNR

A&Es HEETHEH 2 (F /)
o e RgniE A& S E ERL 22 | FRL23 | TR 24 | FRL25
&5 G35 EfE £ G35
#E 790 660 560 500
TSRFYY . TSAF
27—z O RME, TSRAFY FDih 0 0 68 0
ST BhEl
) & R . SRR LT
- %ﬁ*ﬁmgég? E&R : o)ri;ii*ﬁ a3 - : : :
» ZFH . a—T42 7 Fl = 1EF, BHEEH. BHIE
1o [F51z—%¢a6] | #. Boos. s | M 014 0.12 0
A=y N AN | B
01-a hfsi# = ﬁkﬁﬂ‘fﬁjfﬂ‘ RITBE 780 790 760 760
it 10,000 1,400 1,400 1.300

EARTHMEOKRIC. TR 25 EEITAREREL .
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3-2 PRTR 1&#k
EEEIZIED < TRR 25 AR AL R & R OB sh & N s HISMIE R O EEHRE R (BAF,
[SERK 25 4EFZ PRTR 1 #) &9, ) 3B, FA 16 FREN D PR 25 FEETHOT 7 U m= |
UV OPEHES ORERLE R 3-4 12, Pk 25 FEEOPEHEZONREZE 8-51Tx7T (22
TOPHEITAZHEE 0L 0PN EZF AL TN D),

77 Um= kUL, R 25 FEEO HAEMICEEAF CREESR NS KA~ 168 b A
K~ 8 bR S 4L, TAKIEIZ 0.01 b, BEEEME LT 149 hUBENL TnD, TEEA
DOHH KO DN TIE AR, Fo, s E L LT3t EM o i A FEL ) D 0.001
by FEENS 19 b OHFHERHER STV 5, FERIERERE N OBENAD b OHEH 13
SHTUVRUY,

PRTR fFMIC LD &7 7 U m =k U LDORT~DOHEH BT R 16 4R LAREME I 8 2,
— 07, AKIEA~OPEHEIT TR 16 FFELIBERITNTH 5,

1200
1000
W 800
~
l\
L
1}
& 600
@
H
#® 400
200
0 . . . . .
k16 | FR17 | FERLI8 | FA19 | FR20 | FRL21 | FR22 | FER23 | FR24 | 25
5E EE FE FE EE FE F£E FE FE F£E
&R _FEENA 0 0 0 0 0 0 0 0 0 0
WEEE RE 28 28 26 25 24 23 20 19 19 19
R JERTRETE 0 0 0 0 0 0 0 0 0 0
BHEET R ETE 0.03 0 0 0.01 0.004 0.004 0.02 0.02 0.01 0.001
BiEl_BRE 575 476 789 813 365 278 131 156 174 149
@ EH_TK 0.02 0.2 0.06 0.04 0.04 0.001 0.03 0.05 0.01 0.01
@ fRH_ 18T 0 0 0 0 0 0 0 0 0 0
R it ol b 0 0 0 0 0 0 0 0 0 0
E ki 9 9 9 8 6 6 5 5 7 8
OEE_KK 477 366 291 266 228 215 192 162 159 168

B 3-4 PRTR flEICE < H - BEEOREEL
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#Et_Entggm MR RE #3t BEIK
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Rt g i

B 183 B _ti% 2%
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gllﬁl

B 3-5 25 FEDHH-BHEOAN

FEVN T, AL 25 4R PRTR fHHUCEE D& 727 U m= N U L OXFGERR] - AR DO HEH &
;&@ 3_6 L‘:i—\‘j—o

160
o EE
120 +— [Bpe:
OXS
EIOO —
~
:2
—= 80 [—
i
H
#® 60 —
40 [—
20 —
0
ET S TR o8 EHMA - | WERREE ..
sy e O A
EFIR | Tamex | PR T peex | TR puswesx| mmey ERONER
B 7Kg 7 0 0 0.6 0 0 0 0
OX% 145 18 5 0.2 0.1 0.008 0.0005

B 3-6 PRTR/EHBFHEDREN - AR (AL 25 FE)

KBREFENSOT 7V a= ) LOPFHED Y B, 1 ZFLEAEMEFETENLD LD TH S,
77 Va= kY LoBHEEEIKIL 150 TH Y | ALEERBERORABNPEHIROE 39 L £
AN

35 RLEEEDICER 2 FEEOT 7V u= ) LOHEHED S B, B EIT R
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AP EDK) 9 & 70> T D, F 25 FEDT 7 V= F L OJmbsMET R G5 3EFE,
FRE) IZOWT, Wilka$k 341277, 77 U v= kU /I X OMITAR D PR EOHER KX
OV FAKRRLER S 3% 4R D PR OHER M T TV D,

e g 2 F O 7= HERHEH EER0 1,300 B oid, PRTR PEHHE (U HHBEH &+ s HA R
&) 200 RO 6.5 5L RAED bz,

% 3-4 PRTRBH/MEHEDRNR (FERK 25 £E)

ERIFHE (Fo )
1 2 3 4 5 6 7 8 9 10 11 (1213141516 | 17| 18] 19| 20 21
it
% *
D ELaF) X g% le| =
S alal2|E = * “ o1 X
M| . | 3|2 ] # 23 B | % |, i |+ &
B & -z < | E | o K| A )
a0 |g (= |® 55| c A E Y R B
U # | % AL » || 5 | el A s
DS #| %7 e 5 ¥
-F% AR ﬁl] ~ % {E E nE
% 1
BEK oloJolo]o]o olo
ljz“ RE olololo o|o o ololo 19
5 ExigEE olo]oJo]o]o &) olo]o
HeEBEEFZYY | O O olololo o 0.001
it = 19 0.001 19

3-3 BHEZFIZR DI ZTDMDIER
TROBHRIFIZEBWT, 77UV a= kU LOZFOMOPEHIEEICEA LT, LLFDO X 5 ZREtilkn
H5,

FEMY R 7 FHlE T Vua=hKUnt

BEARE LTI, BEE, dofn, iz, SER ORI AE 2605, 727 Y
R= YT Y ) CREMEORE IR EN TV RN LR LD, BEIREARD
5OPHEITEERERNOLDO LD LB L ThRNWEEZbND, ETPTOERNL D
727 Un=hULOPEHIIMO VOC &Rk, RIeEBER OMBEAEK TH D,

T Vu= U AEEH LRI, REOSDT 7 Y m= MU ABRDEFEL, Z
NBWBET 22 LIk 0T 7 )V e= b U ADBERERICHRE END,
BUA Report 142 Acrylonitrile®

WY~ =D BEORFE ) ~—PFET L2 EROT 7 U v =K VOBITEENIC X
V. WEFNSOMDEOT 7V un= M) VOBHREZ BID,

D EEBANRAIIEHT2005) FAMY 2 7 FHEE T2V a= b U AVEER
https://unit.aist.go.jp/riss/crm/mainmenu/zantei_0.4/acrylonitrile_0.4.pdf

2 BUA Report 142 (1993) GDCh-Advisory Committee on Existing Chemicals of Environmental Relevance (BUA)
Acrylonitrile
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4 BEETE (NMEEREEZE)

A7 Y == VIR O FEERHE T Tl AEWS 7 22O T, —fRaEtE, ZBRFME, 5
WMAMEE BIZ 2] LRSS TV D, & 61T, &AM, ERNSAOEBIIC I T 2RIl SE 2 5 E L
AEMRHMEI Z1T5 2 & LleoTe,

A ENEREAR I S LR T OfF 80 2 BEF ORI &% 2 A L THEMERRa A L.
F—RLT 4 BE L, AEEHIEZ EHT D720 OmE 21T -7,

4-1 —fs=

4-1-1 ANDEE

Tr7Uu=h )& SEUERDFE-STZ, BARD 6 FTOT 7 U Vi TIG1E¥E (77 Un
= UVEEERE 1024, XTREE624) ITOWTHEZIToTEZ A, N=Y T LT T T—
\Z L DBBHEOVIREIL0.1~42 ppm TH Y | A > Ko7 =27 U — UHRIEERCA L A
o R AT B RE & OMICA BAEITRO oo o, —F, 5hE 0% <1k
IR K O | 5GE O I % Y W8k L C\ 72 (Sakurai et al., 1978)

T Va= R VOREREEEEHEOATIER S ORBRICONWT, AARCTHEBFEZZ Huv
WA (727 Vn= Y VREREE 504 4, xHIREE 249 4) #4To72& A, 77 Umr=F
UM 5.6, 7 KON8.64E (4% 1.8, 7.4, 14.1 ppm) B SN 7- 3 BEOERIERICIT T L DEE
TV DA, BT L OBEMITRE® HLe) o7 (Kaneko and Omae, 1992) ,

AARD TIFTOT 7 U AR T T ITFEE LT 7 ) v = b UV REERE 157 40 & xHRHE
537 HIZHOWTHEEIToT L 2 A, ZRBEREICL DM T HROREFBEEO/S— Y F LT ¥
VT —TOVLEEEIT 1.13 ppm Th > 7, REREE ORRIME Y (TWA) 127 2O THOW
¥J£=SD 7% 0.530.52 ppm (%G[H 0.01-2.80 ppm) T o7z, —J7, FEREFHAE TILEMERREME DR
XA DAL, BPE 7 BN IER D b e o 72 (Muto et al., 1992) ,

HEOT 7 U VARHE T CE I3FEEE LT 7 ) u= U VEEREE 224 N & xHEEE 224 NI
SOWTHEZIToT- L 2 A, EEBFTOELREEEL 048 ppm (1.04 mgm’) THY . HEIERD
FHFFE (DFEV, FLEEE, WE LS, BRNE) BNAERICHI L7 (Chen et al., 2000),

HEOT 7 U VHE TS T 1~20 4FLL EEE L7277 Vv = b U VERGBRE (B /) ~—Z:8HE
81 4. IhHERTERE 94 &) L XHBEE 174 £ 1CHOWCHERITo72 & 2 A, EREEILE ) ~—{F
SEBFTT0.11 ppm. MEHEMEXESFTT 091 ppm TH Y. WHO #FATEI = 77 2 MZB W T, W
BRECEEE, BRI, B0, Wy, WA LN, ISEHE, HRARE, EBOREED
TR D BN (Luetal., 2005a),

b% Ty (FEFEEITT 7 Va=KrIJ) T6nHA~10FEELZEM (19~40 %) DMLiFH
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TARNAT O A 34 (BB TNEIL39 4., 109 44, 149 44, XTERREESEME « 5 145 4) i
HELZE A, ZRBRECIIETT A M AT 0 v OEMENFED Hu7- (Ivanescu et al., 1990), 7
7 Vua= kU VOREREIZET DEEEHILR,

FEDT 7 U AAGHE TS T 2.7 FEE LT 7V m= MU LRER 93 4 (F 28 5% &
XHREE 96 40 (Y 32 7%) IOV TIHAEZITo72 L 24, REH THREROARE (BUH, ©
T, BEIREEE, MW LX) NAEICHN L7 (Dong ef al., 2000a), 77 U o=k U /LZFEEE
DT —=ZFIAHARTH Y, E7T7 =T, 7AW, T F= NIV L OEERERDH D,

77 Vu=h ) VEGETCE 28 F/EE LT 7V n= U LEBERE 304 (25~305%) &

KFHREE 30 44 (24~3575%) DG T BICOWTIHEZIT o 72 & 2 A NEELFT O EEIE 0.37 ppm

(0.8 mg/m’) TH Y, BT TH TR L TROBKME, MM 5 DNA ST & O
Yt KD BEMEO BENE O Hivie Xuetal., 2003),

{bF T T 1~30 4 CE¥ 16 ) 1B LT-FBICIRREED W7 7 Ve = N U VB 372 4

EXFRREE 186 A HOWTHIE ZITo7T & 2 A, ZBRIICBWTIIIGETY 7 =07 2/ KRR
(ALT) {EMERFEICHEM L7 (Xiao, 2000a), 72383, 727 V= kU )LDEFET —¥ Oit#li/s
AN

{EF TG0 3EHMATI~314 CEH164F) EELEET 7 U m= U VB 2734 (5% 183
K. TME 90 44) Lot HREE 184 44 (MR 125 44, &t 59 4) ICOWTHREZI T 2 A, 356
FHZEIT D FHREIL 4 ppm THY . BB CRM Y V22T T —BIEHEOK T, MRS,
I, BA. MWEAPEITRO bz (Xiao, 2000b) ,

4-1-2 FY~DEE
(1) #¥OER

FEREN T 5 — R ERBRAE R (B D) 2%&k4-1 1077,

MESD 7> M7 27 VUa=krVU/0, 1, 20, 100, 500 ppm % 60 H AL L. LIZEIE L
LA ~DRBET =L Z A, 100 ppm VAL TBIEOMER, BiE « IE R BRIE OB
MAEF aLFaxT o oD NED HT- (Szabo et al., 1984),

FRORERER U BT, MESD 7 v Mz7 27 Va=KrU/0, 0.2, 4, 20, 60 mgkg/day (i 5
A, ZHE4 0, 1, 20, 100, 500 ppm A GHY) % 60 AR AKRE LE ZAH, 2%
HERECRIBOER, BIREERER, EhaLvFaxs ool 60 mgke/day TiliiEd 7
b RAT a O NRD Hivlz (Szabo et al., 1984),

HESD 7w b (10 PU/sat FREE N ON 12 DU/ 5-0) 17 7 Vo= kU L% 12 @8Es&EHIRR 05 (0,
12.5, 25, 50 mg/kg, 5 H/H) L. ZO%BEIEHIHZ 8 MMERE L, BFEOMFRR~DREZ HE
17



L7 (Gagnaire et al., 1998), 77 U m =k U )L GRECHRREZE L U CHRiE, HETHE K TR
FEOFRITE), 50 mgkg CIEEE O LA RBMIM PICBIEZ S, Eio, EEhhRS
(MCV) ., FNREMFAERE (SCV) ., EERISENEI O¥EIE (AMAP) & ARG EIENL D
HEhE (ASAP) & 9 BRTHARISREIC B9~ /X T A — & ZJI7E L 7= fE 5. 50 mg/kg T SCV K TN ASAP
DR TR Hiv, T OREEMITERD b ih o7z,

MERE SD 7 > b (RFHREE 80 VL K UM G-8E 48 PL/M/#E) (277 Vv =k VU, 0, 35, 100, 300 ppm
(- 0, 3.4, 8.5, 21.3 mg/kg/day, M : 0, 4.4, 10.8, 25.0 mg/kg/day tH2) % 2 FERAKE G- L
TR S AMERBRIC IV T, AR GREICEKE, BEEE L OYRE MG, aiE (RFEE
B DAL LA k) K OHARAR R R IZ MR EZE (L (i 5 ) BF o0 M= 2 £ 5 SRR IBUE /)
RO B AL (Quast, 2002), 7235, 300 ppm THEME S H1 &Q%ﬁ%nb%ﬁﬁif_im#
C LR, BRMRA TITHEKEOBNICL D LB DNDIRILEBOEEN S - 721Eh, RFEIE
DN T,

R SD 7 > k(100 PC/M/RE) 17 7 U ma= b U afokEs b L <I35EHIRR 0 & 57 518 0%
FEME/FE DS AMELEREGRBR  (BOKIES-TIX 0, 1. 100 ppm, F8REIFE D85 Tid, MUkHGEICHYS
L& ([ : 0, 0.09, 8.0 mg/kg, M : 0, 0.15, 10.7 mg/kg) % 2 ML) T, HOKEEEED 100 ppm
CEREININE], BT E L FKEOIRT, BEZRRMEE OB A K O~NET B «vkau
v MEDAK T, BhgoMfxtEREOHM () & BEBMOBAT LR OB, Ai'E OB 7D
nko@ﬁﬁm%ﬁfﬁ\%ﬁ%ﬁf%iﬁM@ﬂ%L%E@ﬁM%ﬁ@@Qﬁom%ant/\
~~ h7 Uy MEOIKT, K& BB O EREOBM, BifoHx & &N & FiMoBIT |
K OEEE. fiE OB\ERAEO bz, £z, BiEO@EPEIL, fokEs, mkEngs Lt
IZERO BT, TR DB EREO TN LV EE Th oo, BUKE S, il 050 nThic
kwf%ﬁﬁgﬁ(%ﬁvﬁlmm\%%ﬁmf@mMg@)f@?ﬁUm:%Uwﬁﬁm%@
L7 AEZEITRD 51720 > 7= (Johannsen and Levinskas, 2002a) ,

MERE F344 7 > & (100 PT/ME/EE) (277 Va=kY L0, 1, 3, 10, 30, 100 ppm (% 0, 0.1,
0.3, 0.8, 2.5, 8.4 mg/kg/day, Hf 0. 0.1, 0.4, 1.3, 3.7, 10.9 mg/kg/day) % 2 FRIEAKE G L7z
BRCI%. 3~30ppm (MEHE) THIE DR LE OB & Ao (9 A ED S DI T HHE
mE OBED AEEMH V) . 10 ppm TIELROEMN () . 30 ppm TIHEIRO DT 728800 () |
REOMME (7). D& Ol OM R & OFExTE RO (M), 7B ) 74+ X7 7 X —EE
PED B (ME) . 100 ppm TIELTROHM (MERHE) . AEOMGE (ML) . BEFEORE (M), &
KEOIAE, Tl OB RO FE T B &I, CIROFEXT &M (M), ~EZmbr, ~~v b
7V b, RIMEROBA M), 7B 74 A7 7 2 —BIEMEORIN, JRICEOMN () 2358
¥ 517~ (Johannsen and Levinskas, 2002b) .

HERE F344 7 > b (50 PCA/BE, 6 i) (2727 Y m= KU, 0, 100, 500 ppm Z4JE (18 20 H)
ORI U723 CIE, 100 ppm 72> 6 H EARAFRVICHRRER (B, RHE, JEEIR O A) 23
$e 5 12~18 2 A#%ICBIEE S 417z (Bigner et al., 1986)
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WEEZ >~ MizT7 7 Ve =k U0, 35, 100, 300 ppm % 12 2> H MEKEE LfER, Fix DR
PR R, (PR RICEIRIBHIIE) . (R EE K O E DR T A% 35 ppm LA EORET, BEFFEOK T2
300 ppm DOFEK T* 100 ppm DOMEIZZRD L7z (Quast et al., 1977 : WHO IPCS, 1983 72551 ),

B — 7 VK (4 DEE/EE, AR (2727 Ve =k U0, 100 (Z 10 mg/kg/day, M 8 mg/kg/day
FH2) . 200 (K 16 mg/kg/day, M 17 mg/kg/day #H4) . 300 ppm (K 17 mg/kg/day. M 18 mg/kg/day
FA2) % 180 HHIEKES L723RBRClE, 100~300 ppm AEIZISUVCE & K0MEM:, BT, 7]
. 5 M O R #EASER D 47z, 200 ppm & TN 300 ppm B CRE, BEF&E N OEBKEOWRD
ERBE2PEDFETE T FEIH D FRD H A7, 200 ppm HEi%, B3 EE O MN Z 51172 (Quast
etal., 1975 : WHO IPCS, 1983 72551 ),

2B RERAOEEBIZONWT, ECD-1 v 7 A (12V5/E) (277 VU r=1KVU /10,1, 10 mg/kg/day
% 60 H REFRHEIRE OG- U7-3 B8 T, 10 mg/kg/day (233 TREEL~ D EAL 22 M OV BELARR 220 5
B OAILHERO Y L E F— A BOKREERE R OBIET + 27 7 X —B O, FEBIKRERERE KO
B-7 7w = —EDHENNT X 2 KME M, Bk X O EAMILZ £ 5 B ld o2 M, H
B OFEE N QNG T E DV I3 5407 (Tandon et al., 1988) ,

Flo, HEZ > M7 27 UVue= kU0, 11.5, 23, 46 mg/kg/day % 2 X% 4 R LL_5RHHRE O£
B U723 B8, 11.5 mgkg DA EITHE B L OSSR HIRO E BRI, K758 K OSEBIRE(L T 2358
D HAL, 23 mgkg LA E TR EERIIE & O - O DN EIER S iUk RIS xH§ D s B2 Rig L 7=

(Abdel Naim ef al., 1994 : EU-RAR, 2004 75 5(H),

HESD 7>k (10 VL/#f) 12727 Vma=kKVU/0, 50, 200 ppm % 12 WFEEKEEE L, FHEITHE)
TPERRER & FEhE U 7=, 9B OB BCEIL, 50 ppm (4.03 mg/kg/day) & OF 200 ppm (13.46 mg/kg/day)
Tholz, HEHBIZ, =774 —N K, m—Fn1y REKOZERTFEEET D20 KEKERR
D3 OORBRICHTHHEL L, 5% 4, 8. RBEICHEL-, A—7 27 4 —L KRB TIL,
EEPEOH MK OES AVEEOERTORENR, n—2 vy FRERTII, % FE CTORH O
VRO TIE, L —=C 7RISR bie, o REEINE, < REEC i
LR TR0 b, —MATE) GREEE, Bx ., ERL, %AMEHREKOFR— L7 —fEH)
PEOWAE) LN FRD /e (Rongzhu et al., 2007),

IR Wistar 7~ M &RE 30 PRICIENR 5~21 HRE]7 7 Ve =1k VU /L0, 5 mgkg #0451, K
SOAALFR R OS2 R U, A X, BRBIZE, BZEBIM:, Sc@ha)hiE T
ORI T 5, FER, 727 Va=F VUL 5 mgkg #5512 L > THR~DHEREN 72585212
AL IERO LIRS 1oy, BMNOAERT I &3 b L7 (Mehrotra et al., 1988)

MERE Wistar & » b (8 VC/MER O 4 DT/iE/#E, 3+ 48 DT, 103@iH) (o7 27V =11V, 0, 20, 40,
60 mg/kg/day % AR 5T 12 B (6 [BIAE) KERG Lz, #5#& Tk, MG O FERESR
TEMEEORIE, JHELER A O FIames & OVE T BEMEE) & ONFHHR P OIS E O8]
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R Lic, TOMRK, &57 v bOIME T OREETEIEE

THEREERY

WCHE R

BNV gRAN

Drolo, JEBEAORER, FRIZEH RO K O . AR O IR & OHIRL O ) OV ARIcZE
LD bz,
o, FFOMBARESEOZIX, 2 TOHFEHET SDH, ICDH & TUf B-OHBD DA 23780 6

7= (Xiao, 2000a),

WErE SD 7 k(6 PL/ME/EE,

10 3B E)

IO/, THELOEH BRI OFZIE, Mo O R —7 85358

77 Vue=hKrU/0, 20, 40, 60 mg/kg/day %5@%’] %

Me5-c 8 MM (6 M) ME®RS L, BEGKETH, 2tboal) o7 7 —BiEHEE%Z
/E Lﬁ_o &I‘i‘ﬁi@7 b4 }\ j: e ) /:EX?‘?‘-"E{% i’f @1&Tﬁ)u»u&) Eﬂf_o 4‘2:': )EHEE#L (th
A EZENED v, B HER OMRH &L, 2 1UE T2 FE D 57z (Xiao, 2000b)

£4-1 7HoUyn—M)ILO—BESHRBRER D)

Gy An4

it sy ) )
s $¢5-HH] Fi) R LOAEL NOAEL SCHR
7> bk (60 BIH 0, 1, 20, 100,{100 ppm LA : B&OME A, Hi[100 ppm 20 ppm Szabo et al.,
SD (R 7K) 500 ppm B - IE SR BRNE O ERL ., 1984
i Mg aLFaxsa s ol
%
60 HH 0, 0.2, 4.0, 20,|4.0 mgkg/day LA I : BI'E DJE[4.0 mg/kg/day [ND
(FHIFEH) |60 mgkg/day K. FIEREBEA, MfEH=
JLFa AT a L ORI
Z v b |12 8 (&0, 12.5, 25, 50|12.5 mg/kg VL E : JREELE, iEEH(8.9 mg/kg/day|ND Gagnaire et
SD ) +EE |mg/kg TUHE R OV OO [RI TN (12.5%5/7) al., 1998
Vi3 I 10 M |5 AR
Zv b2 41 0, 35, 100, 300|35 ppm LA I : #/K &, &K (35 ppm (4 : 3.4|ND Quast, 2002
SD (FRK) ppm OMREIEM O, 7iH & O |mg/kg/day
2 M At % D FENE L2 AL M2 44
mg/kg/day)
Zv b [24H 0,1,100 ppm (100 ppm : FREHINIMH], ZEE[100 ppm 1 ppm Johannsen
SD (R 7K) (. 0,0.09, |&&HFEAREOKT, BEE ORI (4 : 8.0 (- 0.09 and
il 8.0 mg/kg/day |[EREKIRA K O~E 7' B ~~|mg/kg/day, mg/kg/day. Hff|Levinskas,
20,015,107~ ~ 7 U > MEDOIKT, Bl [ : 10.7 0.15 2002a
mg/kg/day (ZHH [ffet EEIEM (M) & B | mg/ke/day) mg/kg/day)
) 1T LBOBIERL. #ii'E O EAL
2 FEM HE 2 0,0.09, 8.0 (8.0 mg/kg/day LA b : {KEEH N K - 8.0 HE 2 0.09
(FHfIFEH) |mgkg/day Nl B DR MBI K& U mg/kg/day mg/kg/day, M
ME: 0,015 10.7|~EZ o, ~v 7 Uy M : 107 0.15
mg/kg/day (& [JEOT ., FFhE & I OF8 % H |mg/kg/day mg/kg/day
FLHOKER G0 | BN, B O E RN &
HELFL) |BMOBAT ORI, FiE O
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@]Z@ P51 i%; R LOAEL NOAEL SCik
v b |28/- 0, 1, 3, 10, 30,]3 ppm LA L THIE DR ¥ L (3 ppm 1 ppm Johannsen
F344 (#K) 100 ppm DB @A (0.3 (Kt : 0.1 |and
M mg/kg/day mg/kg/day) |Levinskas,
i : 04 2002b
mg/kg/day
Z v b AT (18 A |0, 100, 500 ppm |100 ppm LL_E : fERIE R 100 ppm ND Bigner et
F344  [[]) al.,
MERSE (BKK) 1986
Z v b (1222 H/ 0, 35, 100, 300(35 ppm Lk : flix ©OJFELFT |35 ppm ND Quast et al.,
i3 (#K) ppm (PRI AR AE) K O 1977 (WHO
(R N DK RO T IPCS,
1983 7255l
Ji|
A4 X 180 H[H 100, 200, 300[{100 ppm (& 10, M 8 mg/kg/day|100 ppm ND Quast et al.,
Beagle | (80K) ppm FAY) - & ROMERE, MBS 1975
IR IR, 5 B O R e I
WHO IPCS,
1983
~ A 160 HH] 0, 1, 10|10 mg/kg/day : FEE~DA{L|10 mg/kg/day |1 mg/kg/day |Tandon et
CD-1 (#E 1) |mg/kg/day 1) B OV BRAELARR 2 1) e 28 al., 1988
3
Z v b 2303 4 @0, 11.5, 23, 46|11.5 mg/kg/day LA E : FEH &L OY11.5 mg/kg/day |ND Abdel Naim
1 IV mg/kg/day FEB AR BRI KT H0 etal., 1994
(TR E) b R OEF R T 51 -
EU-RAR,
2004
Zw ~ (12 85 0, 50,200 ppm |50 ppm (4.03 mg/kg/day #H24) [50 ppm (4.03|[ND Rongzhu et
SD (#RK) PLE  RE DK T e A — 7 |mg/kg/day) al., 2007
i3 Y74 R u—=Zuy Nk
UK KB R BRE B IS BN R
b7
I R Z iR 5~21 H 0, 5 mg/kg ERT I 0 LD E0IZ|5 mg/kg ND Mehrotra et
> b (SRIRE ) HERRD LN al., 1988
Wistar
Zw ~ (12 85 0, 20, 40, 60|20 mg/kg/day Lh | CHFHEALAN (20 mg/kg/day [ND Xiao, 2000a
Wistar | (JREIFEA) |pg/g/day SDH, ICDH /& O B-OHBD D
IHERE b
7 v 8@ 0, 20, 40, 60|20 mg/kg/day Lh T4zl D =2 (20 mg/kg/day [ND Xiao, 2000b
SD (BREIFEA) |ng/g'/day Uz AT 7 —BIEHOKT
IHERE

F— A X T 1T KFT/R LT, ND : Not determined
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(2) R AGHER
FERENI T D kMRS R (RO) 2F&K4-2 (TRT,

K> SD 7 > b (10 Po/xtfREE R Y 12 PL/# 5-8) (27 7 U m =1k Y /L% 0, 25, 50, 100 ppm D
SPREE T 24 MW AZTE (6 Refil/H. 5 /) L., Z0®%EEHIR 2 8 MHRE L, KoM
RR~OHBEZWE LT 2 A, [FIREICHE U CEB S, SR8 & ORI E)
AL ORI O T 2AFED S22, —FEEASEEE T 8 MM OREHMIZ LV EE Lz

(Gagnaire et al., 1998), LOAEC /% 25 ppm T&H %,

WD SD T > b (100 PEM/EE) (2727 Y a=hk U0, 20, 80ppm (0, 45, 180 mg/m’) % 2
FERE (6 FERY/H ., 5 HAE) W AR U7-3BR T, M T 20 ppm (23 W TR B TR E RN
PN (i, ZREEBRAATE 1 22 H L) | SECHEOHM (M) . 20 ppm UL EClUiRMEO &K, SF O
WEWR bRz DM, W% b BB D BRJRPE O S A K OV L RARAE . FFIE R OB o> BE & 34 1.
NN O BRJE AL DS A 530 T, 80 ppm CIRAARE D SUTHEMINHI, FECTHROHNN, PR b B R5 5
OALARREEGE (1) . BMOIRBME S U A — > A e Nl & J& P O MR 238182 S u7-, LOAEC 1
20 ppm (45 mg/m®) & HEE S (Quast, 1980a : EU-RAR, 2004 2551 ),

Albino CD-1 ~ 7 A (MERES 30 PT/EE) . Albino 7 » b (MEHES 40 DL/BE) . B — 27 VK (MERES:
3PLER) 1277 V=K Y VAR ARG LT 90 AMKEE G RHERERE I Lz, [KPREE L
T 0, 24, 54, 108ppm (0. 54, 121.5, 243 mg/m’, 108 ppm IFA X ZR<) T 7 V=1L
Z90 HfHE (6 Refil/H, 5 H/AA) #&E5 L7fER. 7 v N TIX 108 ppm THLEHEO EANE G, ff
\ZHRREEN D~ 7 1 7 7 — DHNN L ARIRYE O KA SR D3F880 HavTo s, TLIAMTI TR 2 3ER
STV, 7 A TILIEEEAFA TIEAR WA 108 ppm T RO EAN R S, N, K& %,
NG ZEFERR, GO, BN, RS AL U SoSERL MREE. KUE R OVHRR BRI SR B AR 0 e SR
IR LR, B — LR TTIE 54 ppm THE 1/3 6], 4 2/3 BISIETE L, &4, EEIHH, SR,
REHEMOMEH, MiGT7 A VERAT 7% —F (ALP) O _LH, K& ZMRNPED Hiv, 24 ppm
TR K 2R P70 B8 & ALP OB 72 EH-H3588 H a7z (Brewer, 1976 : EU-RAR, 2004
MHEIH) .

F4-2 72I)OZRM)ILO—ESERRTER (RA)

dh
s e 51 R Bh& s R LOAEC | NOAEC | >tk
Z v b |24 8H 0, 25, 50, 100 ppm|25 ppm LL I : MCV, SCV /|25 ppm ND Gagnaire
SD 6 FEfE/A. 5 A/ N ASAP DIET et al.,
HE TE+HRIE IR 8 1@ 1998
il
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@]Z@ ¢ 5-HiM e 5 & R LOAEC | NOAEC | >tk
Fv bk 2%8M 0, 20, 80 ppm 20 ppm : RERD XIZEERE|20 ppm ND Quast,
SD 6 FefEl/H. 5 B/ sl FETSROBEIN (45 mg/m®) 1980a
bl 20 ppm BA b {LBEERR, B 51/ :
A OFER OB, FE EU-RAR,
% ERREEORBEV L A K 2004
CR¥ERIbAE, gk O
fRDOBES L, FHIER D BRI
B
<A 90 HfH 0, 24, 54, 108 ppm|[108 ppm: FE 1= E5H. (= 7 A [108 ppm 54 ppm  |Brewer,
Z v k|6 BH/H, 5 H/ F v b)) ilEN~ 7 177|243 mgm®) [(121.5 1976
., 7 — VN - AL O KB X mg/m’) (5] A
#t 57 [\l fiige (7> hoA) EU-RAR,
A4 X 0, 24, 54 ppm 24 ppm : HHRKIC X 2 #0524 ppm ND 2004
Beagle BB ALP OEfE (54 mg/m®)

F— A H T 4 IKF TR LTZ, ND: Not determined

(3) FERENIR 55 ER

R~ 7 A 50 JLR O~ 7 2 25 BT 7 Y=k Y0, 1.25, 2.50, 5.00 mg/kg % 5 H
MIEREN G- L, 7 e — A A R U —Z AW T FBGIRO DNA & & O E 1 2 384 Lz,
B GREOE~ U A RO~ T AL, —EERAMIEOBD LT AR b — v AR ORI 2 78
Bz, B~ 7 ATIE, S-phase DA L. Go/G, phase 238/ LTz, #HGEEDOKHA~ T R
® G,/M phase (FHIM L. Go/G, phase iZ38/> L 7= (Liu et al., 2004)

RS HH D T— LT N AKX —6 L (148ER) 127 7 Y m =k U /L0, 1.51 mmole/kg (8 mg/kg)
ZNERER 5 AT PR 2 920 U 7=, VI sss, e o B 3388 B a7 (Willhite et al., 1981)

4-1-3 BESHOAN=XL

12 R, #ESD 7 > MZ 50, 200 ppm O7 7 V=Y LEfOKEELTZEZ A, F—RI v
LAUUERREIRIZ BT, ZREN 76%, 64%1A L, 77V e = K U L OMRITEI RN
I DAFFRARIZEE L~V DZEAUIZ BE T 5 ATREMEAS RE S 4172 (Lu er al., 2005b),

T huvy (AADY UZFEERR) BERT 7= MUk b3l CERER O E
PENORBEDEZRE LD, a2 URIEHIET 7 Va= MU VDL AT Y ZFKA~D
WL D EBE 265 (Ghanayemeral., 1991), 7o, 7 ke L2077k FUAGHEWEIC
K DAMEAT 7 ) v = b YT K 5 BRI/ & 4 Ok L 72 (Ghanayem e al., 1985)

77 Vua=h WL, CHEOBEWEROT EFLal) AT T —BiEEZ L EY T (Rajendran
and Muthu, 1981), £72, 7 v FTixa V27 7 —EHEANC XL 5 BREEB O FICEEEL &
X & 7¢/h o7 (Satayavivad et al., 1998), X512, 77 U v =k U/LiX in vitro THEEEEILEL 2
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P L, RIMERAEO Na'/K'-ATP 7 —BiEME % [H5E L7~ (Farooqui ef al. 1990)

77 Va= kU ORISR (CNS) BRI T At L FEEThHY , REcT 7 U m

= FUNADLLERELT-S T ATERT 2 REMEDR & 5D (EU-RAR, 2004), > 7 UAkids h o7 m
LEEALEE R O RG22 A U CRIFIIEIR 2 [T 5 2 L1 k- C ONS #fElEE 25 it 23
(Klaassen, 2001), F¥ A =—ZANLAZ—ZT 7 Y r=hkVU /% 30 mgkg EENEE L-L 2
Ay WO T EIKFEER L O b7 v LARBEEER OTEMEME T L7 (Zitting ef al., 1981)

T, 77 Va= hU VT SHARIFMERESEZE O T A4 — /L (SH) L FESGTHZ 0NN TEY
%@*Efﬂfiﬂa:f X7 7 V=R AT LR L OGH-AL DAL D ATREERH D, fi

ZIAE. IMNERERI%SE GAPDH OIEVETALOD v AT A & HHFES L TE OTEM:O A ] i 72 .
EE5| &9 (Campianeral.,2002), LixL, HSD 7 v MZBITFSH7 27 Vue= KU Lo
FEMEIIINAE OE IEI2 X D 6 O TiEZeVy (Campian et al. 2008)

4-1-4 ZOHMO—REEDAH=X L

T7Vu= kU ML DZOMO—EEEA D =X NIA S TIERWS, T2 Vua=kU L
ORI, WS OPOTHEERICEE L TnH B2 TW5D, 77 Ur=kI /LOIHELE
HIMAER X, FPEPEIC X2 b DT &7 AL O R & RO LG RE G X 5 1F
HR R Z T 5 (Ghanayem and Ahmed,1983; Ahmed et al., 1996a; Jacob and Ahmed, 2003;
Ghanayem et al., 1985), £7=. BOLAD Y T T a3 ) UFREORENCEEE H 2T 5D
AIREME HRIE 4TV % (Ghanayem et al., 1985), MLIRTFAIZALIZ DOV TIX, CEO & ARifLEkoD
Aitt. B 2WE~DIEM (GSH OEE72 &) Wb A ~ LA IEE PG 78 £ 23,
RIMERDIBERL, MFREMAIEHAICHEL 5 2 5 /RN R ST 5 (Farooqui and Ahmed,
1983; Farooqui et al., 1990), £7=, 77 U a= K U /LIZ KX D EBIERLEHO0SE SOV T
BTIE, TATT—BRONF h 7 a—LCAXFUHX—FORENEG LTV ERBINTWDS

(Zabrodskii et al., 2000) ,

4-1-5 FEMHFEEOEH

—fEREMEICOWTIE, EREMOT — & 2 RIERTHE 21T o 12,

REORRIEIZ DWW TIL, — B IED R/ NEEMAE S & 2172 DX Johannsen & Levinskas (2002b) @
7 v b 2EMBOKEEFHERTH Y . 3 ppm (0.3~0.4 mg/kg/day) LA ETRRD O NTZRTE R ERZO
T A OB A2 555 < NOAEL 728 0.1 mg/kg/day (1 ppm) Th o7, KRERIZI T HH1H~D
WENI T T AEBE LS OREY & SRR Sy & OIEREG B, BOLAB Y T 'F L
2 URFROFRE A~ DR L W o TRl iu%@ﬂr@é%&ﬁ@ﬁfﬁwuﬂéné LMD,
AikBr%E ¥ — A %5 ¢ & L NOAEL 0.1 mg/kg/day (1 ppm) % — %@ﬁi RS IS
Too ZOMEICAHEIARE 100 (FEZE 10, EIAZE 10) Z @M L. BMEORE ORI O A BV
fif 2 1.0X10° mg/kg/day & M L 7=,

W ARRBEAZ DN TIE, — R EE D e/ NS H A 72 D1 Quast & (1980a) D7 v K 2 4]
W NFRBR C, IRE D OTRE RN, SEC RN, (LRSS SEA ORI bR AL,
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FER b BRI DR JGPEONS A L OV ERAbA, BTN O O S5 & 1, AT O R R MR
JE-5< LOAEC 78 20 ppm (45 mg/m®) Tho7-, ARREF—2ZF ¢ & L, RO AR
B OB FEMERREE AV, 1 B 6 KEf, # 5 B oW AZZEHERICEIT 5 LOAEC %, 1 H 24
e, B 7 AORBCHETSL. 80mgm’ Ve or-, ZOWEEL, Ty Fo 1 HIERE 0.26
m’/day, KH 0.35 kg, WL 1.0 &RE LT, (KE 1kg 24720 0 | BNETRERICHE TS &
5.97 mg/kg/day® T > 77, ZAIUCARHEIARE 1,000 (73 10, {H{A3E 10, LOAEL f#ifH 10) %
FI LT 6.0x10° mg/keg/day®® L. ZDflix Ao 1 AW &% 20 m’/day, KE% 50 kg, WIEE
1.0 & RE L TR AR BRI IS HT 5 & 1.5X107 mg/m® W L i s h, 2 e —fEEEOW AR
B OAFHERGME & LT,

4-2 4%E - HESMH

4-2-1 A~NDOFE

77 Unr= kU VT TRYEICRE SN RMEER (BER 477 4) IO\, {LFWE
BBORNED TIHOLMENEEB ZHIREE (527 4) L LTHRAME ak— Mk EITo72E 2
A, FBEEECHR, A, FRE, HARKEOREBENAEISHEM L7 (Wuetal 1995), ##%
FEXT X V2N ABS 7T AF v KU T 7 U= b UJURHEC S RIRFICREE S LT,

1980 -~1996 4, N> H Y —I1ZH 257 7 U v =k U VR TS 188 25km LA O Hissk (2 &
U7t 5 0 & R LTz 46,326 AOFT AR O e REHE I AERDUC DWW CTHEFREZI T2 L 2 A,
TR=Hi, ASRDREEL. NBUR 7 & D3 Hidak J OSWREHNCRE FLAOIZHE 0 L 72 (Czeizel et al., 1999; 2000) ,
Eo, ERERORAED) A7 IZTENSHNSIEEEK ot ZoM, OHFER L LPREKED
BOHENEIM ULz, 727V a= k) ARZEOMOWEDOFRBEREICET 27 — 213 khroTz,

NTV =0T 7 ) r= kYU TGO TRERE FRE 21TV (Czeizel ef al. 2004) . {E
¥EF DOV RIEE 2T, FHENRIL 888 L DIEEFD I B, 183 4 (FV—T A [EHEE
R FRIERE 452 4. V7 V—7 B EEEIFEGIRGERE 171 4, 7 —7 C: HEREOEWEE 160
&) Th., fFRE LT, HERDERRHEIZOWTHEEDRE R —IRbNT., 727 o
= MU VEH S THOEEREICBNTT 7 U r= F ) LVOEETEEITRRD Dotz

PEO(LFZHE TS CEE LT 7 Va= b U VERER (B 548 4, Zotk 391 4, P4
B 33.2 k. otk 33.4 %, EHENEHAE - BE 11 4R, Aotk 12 4F) LxHREE (B4 496 44, Lotk
74) ITOWTHE L E A, EESATOME LY 0.05~7.1 ppm (0.11~15.5 mg/m’), H
RAE 3.6 ppm (7.8 mgm’) TH Y, KVERBREOAFEE GEE, HAERE, RE, R N4

O W AHBRIC 1 5 B OB E R O IR, (LRI BT 5 MBI T 2 A BT — ¥
OEFEMRHMIZEIZ DN T) CERR 2349 A 15 BfH) 1230 TTo 72,
LOAEC DA IEMH [mg/m®] =45[mg/m’] X 6[#FRA],/ 24 [ X 5[ H ]/ 7[ H 1= 8.04[mg/m’]
@ ABRFEIE A S L2 NIIRE R
=8.04[mg/m’] X 0.26[m’*/day] X 1.0 (WLUXZE) ,0.35[kg]=5.97[mg/kg/day]
O AT — 4 h BTG U720 1R O A HEREAT I = 5.97[mg/kg/day] / 1000=5.9 X 10°[mg/kg/day]
@ W AR DA E AT E =5.97 X 107 [mg/kg/day] X 50[kg],/20[m*/day] X 1.0 (WIY=R) =1.5X102[mg/m’]
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EAZHIIN U BB OFEITIBU T B SERE L O A B 23800 L 7= (Dong et al., 2000b, Dong and
Pan, 1993),

HEOCFETISE T 14 FAEE LT 27 ) a= b U VEGER BRI 379 4, 22~55 %,
WA 34 75%) & RPIRRE (BERS 40Pk 511 40) I2 oW CHHE L7z & 2 A, TERGAT O E I3 7.4 ppm

(1635 mg/m’) Th V., BBREOAFEREE (CRIE, MIRGHHE, FPE, HERE, HAERE) 2
BRI L, £72, RSB0 B, R 727 Vu= NI LVBREOH D RIGHRBEOLE, &
D Frzeig & Heig U CHEPERR R BRZE (2HI L 7= (Li, 2000),

4-2-2 EBY~DEE
(1) in vivo 5XE&

@ #O=ER
HEHE - AR BEE R (RO) 2&4-3 1T,

IR 6~15 HD SD 7w ~ (29~43 PL/Bf) (20, 10, 25, 65 mgkg/day D77 UV ="hrU L%
RO E Lo & 2 A (WER 21 BIZAES]) . FEE Cld 25 mg/kg/day DL CHITE OBEALE LT
—iEPEOIEEE BAK T, 65 mg/kg/day CHUE, FEEE, BT, (REMED. BOKERMN, KON E &Y
MBI BTz, BRI TIE 25 mg/kg/day LA ETHEE RBZ LS FR, KBRS OAL FHAL, IV DAL
. 65 mgkg/day TR, AR O, MK, ST, BIRO M., Moo, Mg
oy & SEHED BALIEIE AN - H4L72 (Murray ef al., 1978)

HEMED 6 B SD 7~ b (I 10 PT/EE, 1 20 PL/EE) (2727 U e =KV /L% 0, 100, 500 ppm (% :
0. 11, 37 mg/kg/day #H24. #ff : 0. 20, 40 mg/kg/day F124) TAAL 100 H AT HHE 21 H £ T
AKEEE- U7 3 HHAREGEFER (SRR IFAS AT 2 [BI5EHE) 237447z (Friedman and Beliles, 2002) ,
FO Ci% 100 ppm PL_E THROKEZBA L, 500 ppm (KEHNME], EEEEE TR bz (L
DA TITFAA ), JWERARRZAIRA T 100 ppm LL_E O o REEh ) (2 B R BAMIIE X
o VIRED S B B 0072, 100 ppm BLET F1 KO F2 W2, 500 ppm T F3 W22 B4EFR (4
A AR L OBERLSE) MEF Lz,

Rz 10 HO SD 7w b B3~T LD, 418) (77 U r= kYU /L 100 mgkg Z H[EIGREFE M &
HL7EZA Gl iR 12 B) ., R 12 BICRHAEOBBDNED b, BIR Tl Fmoit-7=
PRI, AR OVESEAS A H A7 (Saillenfait and Sabate, 2000) ,

W 2 VTS TE O SRR

26



F4-3 7OUR—M)LOERE - FESHRABRER BEO)

EfE | 5 AR - g4 | ARBE - 384
" BER & R ik
% (J7tR) LOAEL NOAEL
Z v N (iR 0, 10, 25, 65 (F}) 25 mg/kg/day UL L GiiE O |REi - 5 |FEM - i [Murray et
SD 6-15 H mg/kg/day REAEE W25 10 al., 1978
(TR A) (BBY2) 25 mg/kg/day LA | : Ml |mg/kg/day  |mg/kg/day
LR DR B
7w b3 AR 0, 100, 500 ppm | (#1) 100 ppm LA & : SOK &R |[FEW) - i |ND Friedman
SD (k) ERIBAHIRIE S LY OV R 2 100 ppm and Beliles,
DN (11 2002
(2) 100 ppm LA _E : AAFERI |mg/kg/day)
7 v b AR 100 mg/kg (RE) 100 mg/kg : (K RE - it [ND Saillenfait
SD 10 H (FB2) 100 mg/kg : TEREEE |2 : 100 mg/kg and Sabate,
(g 1) 2000
~U A (60 B 0,1,10 10 mg/kg/day : ¥EEE~ DGR KM « 1065583 - 1 |Tandon e
CD-1 (FI#E D) |mg/kg/day R OYREARR P mg/kg/day  |mg/kg/day |al., 1988
i3
F v b 2 X% 4 @0, 11.5,23,46  [11.5 mg/kg/day DA b« KB R O [k BEME . |ND Abdel Naim
i3 IV mg/kg/day B EROHE BRI K & |11.5 etal., 1994
(R A) ONEB) KT mg/kg/day SIH
EU-RAR,
2004

F— A H T 4 1IKF TR L7Z, ND : Not determined

@ WmAER
SEERE B D A0 - FEATEIERERET R (MN) =R4-4 177,

IEHRE 6~15 HO SD 7 v ~ (M 30 PE/EE) 12 0. 40, 80 ppm (0. 88, 176 mg/m’) TW A%:5E

(6

B/ H) L7 RAERMERBRICK W T, REMW Tt 40 ppm DL B CREHNME], EEERD, &
KEHEM, JTEM) TIE 80 ppm THIE., FHK, L =7 JRBLONLE B | HEE KA, AHEE
SHE DO EACIBIER A B, FAEFENMED NOAEC 13 40 ppm TdH - 7= (Murray et al., 1978),

IR 6~0 HO SD 7 v b~ (M 20 PE/BE) (2727 Vma="hkVU /L% 0, 12, 25, 50, 100 ppm (0,

264, 55, 110, 220 mg/m’) T A

REENY DRI IMH] 2358 8 H 407z 25 ppm THRIEAEEOER TR b/,

(6 BFRE)/H) L7-#kBR (Saillenfait ef al., 1993) 2BV T,

TR AR THEME SD T~ b (25 PTAEAEE) 120, 5, 15, 45 ppm (0, 11, 33, 99 mg/m’,

Fo~F, BEZLIE) & 90 ppm (198 mg/m’, Fo~F, BERL#% 3 Tk « Fy HEICE L WS FEIENRTRD 5
NIz Tew) % 6 Rf#)/ A Tty W A28 (IR /AR RHMAD & Of#H: 2 %) L 7= (Nemec ef al., 2008)
LA, BUTERBICL D THNIT < AR L OV ETEa~DBITFRO b o Tz, £,
IR - B2 OB EIETER D bR o 7o, B TlE 45 ppm UL EOHEMED Fy & F, CTIRE &
BEE RO, 45 ppm O Fy #E, 90 ppm O Fo ME/EIZ Tl EE & O BN FE 0 Hiviz, Y TlE 90 ppm
O Fy MM CIREIRAD 3 Tz, £ Of, F REMEIZ 35 CTHIE B ORI A © Mgz (BB
TR TBE, BEBH D) DT REBIEN A BT (45 ppm LA EDHE, 90 ppm D) ,
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®a-4 7OVOZMILOETE-REBHRBRBER (RA)

it - sem o om AFEF A AFEFEE Sk
£ LOAEC NOAEC
7 v M R 6-150, 40, 80 ppm (ErEh#) 40 ppm LA E : (REESE| R8I : 40 ppm|FFELY) : ND  [Murray et
SD H. 6 FREfH)/ g, fEENE . EKEN|VE  80ppm V2 : 40ppm  |al, 1978
H il (176 mg/m®*) (88 mg/m’)

(2) 80 ppm : B, JEHK, I
V=T PR ONE R HE
B, CERIHEE

5 v b 62000, 12, 25, 50, (RFB¥n) 25 ppm : FRERIIN| BB - BRIR : |[B4 - BRIR : [Saillenfait

SD H. 6 Kf//100 ppm # 25 ppm 12 ppm et al., 1993
H (B5IR) 25 ppm : hEORKE |C5 M/ m’) (26.4 mg/m’)

7 v MR 0,5, 15, 45 ppm| (BlEi4) 45 ppm LLE : FO - F1{FE : 45 ppm|EEW) : 15 ppm|Nemec et

SD 6 /A |(FO, F1) OIRTE R OB BRI (ZEFERE.| (99 mg/m®) (33 mg/m®)  |al., 2008

i3 90 ppm (F0) AR~ DB L) WEh - 90 ppm| VLB : 45 ppm

(2EH) 90 ppm : F1 ORI (198 mg/m®)  |(99 mg/m?)

/1

F— A X T 1T KFT/R LT, ND : Not determined

(2) in vitro FE&

7w NOREESWEHWZHERTIL, 727V e=1KUb (75~300 M) (X 100 uM Ll ETHUE
RHMEDIR T, 125 uM PL E T REFEM R 2R L, IFX 7 1Y — 2.4 & NADPH OF/E FClE7T 7
Vo= kU LoEMIZiE 7= (Saillenfait and Sabate, 2000) ,

4-2-3 FEMTMEEDOEH

AFE - BAEFMEICOWTE, ATHT 7 U =k U ILORRZEREIZ L DERCKRIE~DEEL
RELTERENH L0, AEEHIESEHICHND Z LD TE HERNRT —Z N0, FE
BREV) DT — Z DO TH FERHIMEO T H 217 -~ 7=,

BORIIC OV TR, BV EMEEA S 720728 Tandon 5 (1988) D~ 17 A 60 HRRAER (3
HRE O 5) 1281 D522 NOAEL=1 mg/kg/day (LOAEL=10 mg/kg/day) & . Friedman and
Beliles (2002) ®Z » b 3 ARG (HOKkEE) BI1F 25 A O REMY) 00 BRI S
DU VIRIEDEENN, F1 - F2 WEIM) O ALK T2 -5 < LOAEL=11 mg/kg/day (100 ppm) T,
FFEFEED LOAEL Th o7z, F/=. Murray 5 (1978) O v MREAETMREB GRERE D) TlIkk
I HITE DIEEA A B 72 25 mg/kg/day LL_E O 5 TRV Pl & OVE#8 D Se KRB H 2336 Ly
NOAEL /% 10 mg/kg/day T o7z, 2415 OFRBRSAE LV . AR CldsR/ N8 EE T & - 72 Tandon
5 (1988) DFERD NOAEL 1 mg/kg/day Z A FVEFEAGEE HIZ W o, 2 OEICAEFESREL 100

(FE7= 10, fEARZE 10) A5 L, B0 - 384T MEOR OIS OA EMEFHEE 2 1.0 X107 mg/kg/day
EEHL,
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W ARRIZIZ DN T, Je BIROERIEE S D= DX, Saillenfait © (1993) O F > hFEAEME
BT, RRENY O EE M K OWE O R BEARAEIZ 35 < NOAEC 12 ppm (26.4 mg/m’) T -
72 T BB THIET 5 & 3 ppm (6.60 mg/m®) V&0 T v Fd 1 HIEE 0.26 m’/day,
AT 0.35 kg IR 1.0 LRE L TIRTE 1 kg247- 0 D 1 HNERREE I T 5 L 4.90 mg/kg/day®
Thot, THICHHEFLRE 100 (7 10, A7 10) 250 H LT 4.90X 107 me/ke/day® & L,
ZOfEE AN 1 B 20 m/day, (RE 50 kg, WK 1.0 EE L TR ARBIRE ICERT S L
12X10" mgm® P FH S, AR - BAEBEOW AR OAF EIEREmE & Lz,

4-3 EERME (ExEl)

4-3-1 A~DOFE

RAYDOBASFOTHT, 727U =hFIJ/MIEZELTWAHIEER (18 N) OV L/ ERTYuth
TR FL BB CTIRREME DR R 235 5 72 (Thiess and Fleig, 1978), —J7, /L M HADT 7 U LAtk
THTT7 7 V=) MIEBEL THLIEEE ((RSFHEXE 10 A - EAFE¥EER 14 N) omiks
W R B E R BR CIIBE (RSFIEEER) ORENE LN (Borba ef al., 1996), LrL.
[ U C. Wik RS atE (RSFIEXER - EAEER) G TnD, 2. [
CHFgE 7 v —"7705 IS o 7V TRIME OB Z ST /R, 77 Ve= ) LO~NEZ B E
AR IR T BN L Ty 2 (Tavares et al., 1996) ,

77 Uu= kU VREE T TV 2.8 FAEFE L7230 44 (25~30 ik, TEESFTO R 0.37
ppm (0.8 mg/m’)) OIET-ZFHNIZE ZH, K TIRE LS TR ORAE, K FHIlICE T 5 DNA 4
G K OV R 0 BV D @R D B ivlz (Xu et al., 2003)

4-3-2 ZTE[RMHAER
25 BRI B3 2 B AE  ~ F&A-5, ®AE-6, T4A-T ITRT,

(1) in vitro 38&

IR R BR ClE, RO ENE ST b D268 - 727 (Rexroat and Probst, 1985 ;
Matsushima et al., 1985), & OO FITIESImMixTM XITIEFIMO KM T T, D7pl &b —J1
PEOFEFR S B 47z (Lijinsky and Andrews, 1980 ; Zeiger and Haworth, 1985 ; de Meester et al., 1978 ;
Cerna et al., 1981 ; Mehta and von Borstel, 1985 ; Arni, 1985 ; Venitt et al., 1977), £7-. fX#M TH
% CEO% F\W T 15 IR 2SR BB CHPEDRER MG D=2 &b, 727 U v= kU LOREY
\C X DEEFMENRIBREN TS (Cerna et al., 1981),

il

WAL O MR 2 N T2 8 - 28R 28 SEEAER I, A am 23 H 72 2> o 723k (Styles and Clay, 1985)
R, ETHIEORRENSE 7 (Lee and Webber, 1985 ; Amacher and Turner, 1985 ; Rudd, 1983

) B FEA 1F M1 = 26.4[mg/m’] X 6[ ], 24[ KF[#]] = 6.60[mg/m’]

@ 1 HNEBMRETE B~ DO = 6.60[mg/m*] X 0.26[m*/day] X 1.0 (HIL=R) ,0.35[kg]=4.90[mg/kg/day]

@ 4.90[mg/kg/day] /100=4.9 X 10 [mg/kg/day]

@ AW AR T2 FE ~ DB = 4.90 X 10 [mg/kg/day] X 50[kg]~20[m*/day] X 1.0 (W&I{=E) =0.12[mg/m’]
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(IARC, 1999 X v 5|H) ; Oberly et al., 1985 ; Matthews et al., 1985 ; Recio and Skopek, 1988), 7=,
Recio & Skopek (1988) (X, CEO THRIFROREREIT - TEY . BIEOERZHRE LTV D,

Yt (R B BR Cld, B ORE S 35 5 47223 (Gulati ef al., 1985 ; Natarajan et al., 1985 ; Danford,
1985 ; Ishidate and Sofuni, 1985 ; Cernd et al., 1981) . FhsEALE TR 570y -> 72 (Parry, 1985),

/IEZRRERILIG M (Douglas et al., 1985) | Ak Gt /3R ASHL (SCE) aRIE, 1 BRAFRZ (Obe e
al., 1985) . 2 TCHHEMEDFRER NG SN 7= (Gulati ef al., 1985 ; Natarajan et al., 1985 ; Chang et al., 1990 ;
Perocco, et al., 1982)

DNA bI#rakR (Chang er al., 1990) X T DNA #5575 (Perocco, et al., 1982) TILHMED RS R
DFF BT, REH DNA S akaBhi, 3 e TRIEORE R & 7o > 72 (Butterworth ez al., 1992 ;

Williams et al., 1985) ,

F 72, invitro TIXY N7 7 A pd50 12 L ARBNEME(LDO%, =ARx > MUGHY TH D CEO 41
L T DNA &% 3 % (IARC, 1999),

F£4-5 7HOUOZM)IILDBEIEHEEICEET S in vitro SRER

AR AR ) ) Sk
- S9mix / +S9mix
AAXIFTA I+ Lijinsky and
TA1535, TA1537, TA1538, TA98, TA100 i Andrews, 1980
RAXITF T AH I+ Zeiger and
TA1535, TA97, TA98, TA100 i Haworth, 1985
FAIFTA ) Rexroat and
TA1535, TA1537, TA1538, TA98, TA100 o Probst, 1985
FRIFT A ; Matsushima
TA97, TA102, TA98, TA100 etal., 1985
| RARIFTRHE
(R A de Meester, et al.,
TA1530, TAI1535, TA1950, TA100, TA9S, S+
7y 1978
TA1978
FAXITF T AHE .
-/ +*! Cerna et al., 1981
TA1530, TA1535, TA98, TA1538
BERETA / Mehta and
+/+
D7-144, XV185-14C , RM52 von Borstel, 1985
AR .
+/- Arni, 1985
D7
KRG EE .
+/- Venitt, et al., 1977
WP2, WP2uvrd, WP2uvrdApolA, WP2lexA
~ DAY T x—-< L5178Y TK+/- #ilfa s Lee and Webber,
S22 5 | (TFTHEHUM) 1985
R ~ DAY T F—~ L5178Y TK+- HilJa s Amacher and
(TFTHEHTME) Turner, 1985
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B ERFTE} ) ) STk
- S9mix / +S9mix
Rudd, 1983
v AU T F—~ L5178Y TK+- Hifa
+/+ (TARC, 1999 % v
(TFTHEHLME)
51H)
v A T —~ L5178Y TK+- Hifa
-/ wk+ Oberly et al., 1985
(TFTHEHLME)
~ 7 AY T —~ L5178Y TK+/- #ifd | no conclusion/ | Styles and Clay,
(TFTHEHTE) no conclusion 1985
~ DAY 74—~ L5178Y TK+/+ flifa (7 , Styles and Clay,
R -/ no conclusion
T A AERBE) 1985
~ 7 AEHEZEAIAY Balb/c-3T3 (77 /31 UK ND /- Matthews et al.,
k) 1985
Recio and Skopek,
L kUL SHFERTKG  (TFTHEHIME) — i+ oss P
F v A =— AL AL —FHR (CHO) #ifE -/ wk + Gulati et al., 1985
. N , Natarajan et al.,
F X A =— ALK AZ—FJIE (CHO) Hifin +/+ 1085
. s F ¥ A = — RN LA X — Rk B R R HE 2R .
Do b B R ) +/ FEitd" | Danford, 1985
(CH1-L) Hupa
R ; e Ishidate and
F v A =—A LA X—[fi¥k (CHL) e +/ FEhEE )
Sofuni, 1985
HRFHIM Y >/ ER -/ +*! Cerna et al., 1981
Yufa (RBEIRE | F v A4 = — XN 52X — [Tl B e 2 PP . 1085
- a ’
(B | (CHI-L) M “y
o . N , Douglas et al.,
N F i A =— AL A H B (CHO) il +/+ 1985g
F v A =— AL A X —PAE (CHO) Hilig +/+ Gulati et al., 1985
. N P Natarajan et al.,
F v A =— AL AL —FHR (CHO) #ijE Sy 1085
Tl ek Y 8 53 R A8
i (SCE) e R SRR +/ EJit$ | Changet al., 1990
. Perocco, et al.,
b kU oRERHIE -+
1982
b U oSERE -/ Obe et al., 1985
DNA YR Bt b MRE S MR +/ FEfiw3 | Changetal., 1990
o . N , Douglas et al,
DNAE &Rk F ¥ A =— A NAAZ—FJIE (CHO) Hifla +/+ 1085
REHDNAA KL o Butterworth et al.,
] T 5o MR -/ EfE
kBN 1992
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B BREA R R SCHR

- S9mix / +S9mix

Butterworth et al.,
1992

b MELE LR -/ FEfEEd

Williams et al.,
1985

7 v MRS -/ FEhEEy

o7z Y a= Y LoREY(CEO)E AW -3 BRfE S ; ND : no data

(2) in vivo E&

va vy a v E AW IR A IR R BB TIXBME  (Fujikawa et al., 1985; Vogel, 1985)
BT,

~UART v hOFREE DT R B E B MEEBR CIIfEYE T & o 72 (Leonard et al.,
1981; Rabello-gay and Ahmed, 1980),

RNEMDNAGHEER TIZ, 7 v FOH | il OFEHR THREHIDNAG BN LDNABEG DO & %
Z & DR E T2 (Ahmed et al., 1992a ; 1992b; 1996b)73, i TIIDNAEE Z R4 5 2 LiTzE 0 Hh
72> 72 (Hogy and Guengerich, 1986), F 72Tl DWW TiX, [tk & GO T OfE R3E B i
TV % (Butterworth et al., 1992 ; Hogy and Guengerich, 1986) ,

W2 > M7 7 U m= kUL EMERENES U S K231 2DNASHBIM 20 ~7- & 2 A, T
& TR, M TIrXBEME T & - 7= (Hachiya et al., 1984),

EFEAMAE & U Cid, RREIIE 2 O - R EIDNA A BGRER TRtk OfE R )Y (Butterworth er al.,
1992) . F£7=. 7 v P RO~ U ZOEMEBFERR T 6 REDOR RN EF LTS (Working ef al.,
1987 ; Leonard et al., 1981).,

Flo, PRV 2=y 7w U AR HOWTEERFEMEREBR S HE STV D, Muta 7 AUZT
7 Ju=hkU/L% 505, 1620, 2350 mg/kg ® 3 HET 28 HEAKE G- L, 49 B BIZE#E. 4. Al
JERNEE Y o NER RS BAR ARG 2 BRI L CRRE R AT L 2 A, TRTREMETH -7 (Lambert
etal. 2005, OECD 2009),

% < @ in vitro BAG T RER CTHIERE R DG DN TV D DITxE L Clin vivo BinwmElB cldy
37V g UNT R BRI R TH D 2 LI2OU T, EU-RAR (2004) T, invivo TIZBEZF 5 <
in vitro RPCRIZIFFIE LW L Z F A A GRIE &2 LTz =R %2 MG CEO OfE#RIZ X
V.77 Vr=kY L OTEEREM PRI CEZE LW Z LRI IND & LTV D,

£4-6 7HUYO=KJILD in vivo BIEEEICEET 1EHR

R4 e - M ALBR A & b SCER
vavvav|, . Fujikawa et
HUZHEER Y & TN 1-8 mM +
IR gk | A DA al., 1985
ALY 3 %
IR / Cvea B YR BR I B 2 RN 5-20 mM + C
N1
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A4 Byt - M WERG A Jii s bR Sk
NMRI M ~ v Leonard et
AT N -1 e o A 20, 30 mg/k —
Z - B gre al., 1981
e R B | Albino SwissZE | 4, 15, 30H R, RO&E 4, 14, 21 mg/kg/day — Rabell
abello-ga
B <A BB | 415, 30RM. MEEENEES | 100 15, 20 mgkg/day | — i
SDHES o |- and Ahmed,
KE= > I~
- " teRm. mrms 40 mg/kg/day — 1980
HiE
L NMRI ## ~ © | | " Leonard et
I EEERER ) HimEl, RN &G 20, 30 mg/kg —
A - Bl al., 1981
Hogy and
P34 57 > HE, #fA&S 50 mg/k: 0 G . ich
N m, \ uengericn,
RS TN - g — (%) s
1986
— I N p Ahmed et al.,
SDHEZ » b+ fifi | HA[E], SRS 0% 46.5 mg/kg + 1992
a
SDIEZ » b - # Ahmed et al.,
R E # DNA i U w0 46.5 mg/kg + 10020
A AR - -
F344 It 7 » | SHRE., ROkE 60 mg/kg/day — Butterworth
b - R H[E, #As 75 mg/kg — etal., 1992
— p Ahmed ef al.,
SDiEZ > k- B | Al RA&E 4.6, 23, 46 mg/kg +
1996b
F344 # 7 » | SHREH., &O&h 60 mg/kg/day - Butterworth
- AEREAERE A, #fA&G 75 mg/kg — etal., 1992
DNA 8 5 &
Z v b - il . + (I Hachiya et
B Fany | HFIEPI L & ND " 4
. Ji —() | al., 1984
TR HEER)
- P Working et
F3447 » | 5 H [H5RH1R A &5 (1) 60 mg/kg — L 1087
al.,
LSRR
L Leonard et
NMRI~ 7 A HA [T TR PR B - () 30 mg/kg —
al., 1981
7o ATz
28 H kK I 5-
=y IV TR . " Lambert et
e 490 BITERE, M, Ml
ZHW - EE | Mutaw 7 % D SR A A B 505, 1620, 2350 mg/kg — al. 2005 .
) YNER K A 2 £R
T-ZeIRE B 3 * OECD 2009
i
i
ND : no data
(3) TDth

iR B BR DFERERS-T TR,
AR E iR sl ClE, 3R TIOR3 5 B 172 (Banerjee and Segal, 1986 ; Matthews et
al., 1985 ; Barrett and Lamb, 1985)
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®4-1 7o)O=MIL oK EEIRICET HEH

R4 ERE L it o STHk
~ U AEHESE R . Banerjee, and
C3H/10T1/2, NIH/3T3 Segal, 1986
o ~ U A At R Matthews et al.,
BT s R +
Balb/c-3T3 1985
Barrett and Lamb,
YT LN AR — R + 1085

4-3-3 ZERMOFTE
T7UVr= N MIBERZ LTEANCBWT, 727U r= RN vO~ET a7 BRI
S, K10 DNA 815 K OYL IR BAMEAGED HAL TV D, RIHIL Y 2/ SERO YL IR 2D
TiE, BEEEOBEORER BT HILTW D, in vitro 28 BFMERERIC b\flzﬁ@’i’ﬂ“b FARIF
7 A TlE CEO ~DIHHEMEL N VBT o - 7o i3, RIGE & OV - a8 I EHETEL 3 £ \E’C
X207, in vivo ERFMERHBRCTIX, v avya yRx=T i[‘ﬁ‘ﬁ’i’ﬂ“ L7ehs, ol TIE
S OREBRTEREMETH -T2, in vivo IZBIT BBRMERMERIL. 7V EZ T4 AGHIT LD R ¥ MGG
¥ CEO Offm G-I sL&Ex05, UEXY, 77 Vu= ) VIFERFHEZET HWE &
FHl T E %,

4-4 FEMNAM

4-4-1 A~NDFE
(MHRORE

BROZEBICLDIBDAMEOERIIE O N> T,

(2) RARE

@ ak— AR
W A L AFEDS AME~DEIIZONWT, EFHEORE R A2 RIS 1T T,

Ok[E - Du Pont

O' Berg (1980)1%, KEHV v 21 F A FJND Du Pont £#EDF#HE T35 C 1950 4-~1966 4F 12 A K

W27 7 Vma= U VORERTE %172 1,345 NOVEHER D 1956 F=~1976 =D FE M AFEEZR L 3E
RN D FERE ATV, 727V a= bk U ILOMREIRZADIEN A~DEBEL g Lz, 5 F%
DOIBBRRATRE R T, #5825 AEU X Du Pont #E1% B O WIFHE 36.7 ATk L TEBERET 43 A filins
AFAEOIRHED 7.2 ANTH LT 10 A, BISEIRDS ATHIFHE 1.8 AITKkE L CTRBRE 6 A(p < 0.05)
Tholo, ETLETHEIZOWTIL, N ATEN, HIFHE 11.6 A% LT 14 N TEEAE(LIE T H(SMR:
standardized mortality ratio)iZ 1.21 T o773, Mt FHIA R ZEIT/2) > 72(0' Berg et al., 1985), =
NHDOAR— MIONTIE, %IZ Chen 5 (1988ab) MY AFIARNLLTIRKET 7 U=k
N DA FBIT LTI 21T > CTHlAE L C0D, E72, Chen H (1987) (X, KE NA—T =T M
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@ DuPont £ T H [RIEEDEFFHEZIT > TE Y, Wood H (1998) 25, A a T A FI &R —
Y =T M@ DuPont tE T D —SDOfEREZ AW THE L T D, RIEMIZIZ 2 TH O 1947-1991
FIZDe< Eb 6 MALLET 7 ) = N U W RERE SNV EEEE (2548 44) & 2 it
CKE—EER LT Du Pont fHE) DT RD ak— MFZEN{ Tz, ENAICK BT
DWW T SMR H#INEER® 543, Du Pont fEMKE & ik U CIMMRIRDO AN AT XL D SMR 2% 1.29
(95%CI : 0.74~2.09) LTI L7=DH T ->7= (Symons et al. 2008) .,

QAT H -8 T8

1956 1 H~1979 4 1 H, »72< &b 6 AT 7 U v =k UJLIZEBTE S U7 2,842 N 1988
1 H & CORRNPEZMNTT D% A& 28— NMFJE (Swaen eral. 1992) (28T, xtfRE L
T7 7V a=hr) VERDRWTETOMEES 3,961 NEGTNRAEEZIT-7-, TORME, 7
7V ma= kU VEGEEMPAEEGTREON AN E OREBERIZZRD bivieho Tz, [H U5
FHD 1996 FE TORREZ 7 + 1 —7 » 7 LIl (Swaen ef al,, 1998) TH., fiRIIF L ThH-
Tco ZD%, ERLHED 7 v —7 v 7L LTITONE 2001 4 1 HRFSTORET LR OFE
(Swaen et al. 2004) IZBWTH, i« #RER DB AD SMR 23 1.25 LA FHIMNAZR L2, T 7
Vo= kUGG EREDN A E ORICIRRERITRD b oT,

Q@#E - 6 T4

Werner & Carter (1981) (. 1950~1968 4FlZA4 ¥ U AD 6 T TEIVTUV = 1,111 £ X4
BIoloEFREZRER LT, ZOWROEBHGFHAL LT, 1950~1978 412 1 FFLL HEZEICHE
o7z 2,763 44 D FFEFER )Y Benn & Osborne (1998)I2 L » THE SN TV D, BEHFLIRT
AT LRGSR, 77 rm= MUV EREDON AN K DICICBHRITED ST, @ RERED 45 7%
R DIETNZ R - 72 A DR A0 SMR (6.10) 2NEEISHIIN L7225, BRI 22 & A& B E L
TERAT CIEZe N2, FBEGIZT 7 Vua= MU VERBEORE LR L T,

@KE (NCI) -8 T.#;

T AU JENLH AARGERT (NCD) OAT o 7o PRl ARG 2R Blair 5(1998)I2 L » TG ST
%o ZOMFFETIL 1950~1983 I KE DT 7 U m= h UV ZAERE/INTT 5 8 TIHITEHBE L T
7225460 AOIEEE Z%5: L LTEY ., Fit 2 2O (Collins and Acquavella, 1989; Marsh ef al.,
1999) & —fak— FAEBEL TS, (EEBREOMNASLTCITL S SMR X 1.0 %2 FEID 55
BFEDBNT N—T"T, N ADOFXT U A7 OEEINEED 5T UNEEIL 2o T,

OXKE - 4 T7F I v Nk

KEDOY AT T X v Ftho 2 T T 1974 £ LURNZENE L TR 2,671 4 OEFHAEDRIR T
I, KEOFMEZXRE L2KE, 77 Va= kY LEERH (>001 ppm/4) ORISNIRBAIZE D
FETZIZ DUV T SMR 23 1.49 Toh - 7= (Collins and Acquavella, 1989)

®XEFE +BP 7 I H LR
KE A NA FPND BP 47 2 A0 KT 1960~1996 - F TORNT 3 7> H LA % L Tuh7= 992 Az
DONWT, ak— MIRZIToT2ERTIE, 727V a= U LVEBHEOMNAEIZS SMR X 1.32
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Tholz, 77 Vv =k UHEE RS EIRINTAEO A A SEDBEIME R 23558 6 & 7172 (Marsh et al.,
1999),

DOXKE - LT

KE A NA A O T AT T 1940-1971 FRI2 23 4EMEE L. 7 7 Ve = R U JLIZRE LTz
TE¥EE (327 4) O/NBEA R — MFFEICEBWT T A U A A BV L el L7 5, BEREC
B DR A D SMR 78 1.5, BEBEA A SMR 728 4.0 Téh - 7= (Delzell and Monson , 1982)

@A X VT - i T35
AXZVTDOT 7 VTG CRIK 1 FEM 727 Ve = R UJVIZERE LTV 671 ANOIEEE
(571 NIZTAFATE T I RICHEER) OFRCHELITo /R, BICB T 2 EMEEE o
FELT 4 1FD SMR 73 105 L EfETH o 7225, ZBHIH & OMEAMENR R, 727 Ve=F LD
BRI eV B 2 blc, YATATERT I REREZEL TR 100 4 IZ[RD LA 3 4
DHTHY, ZOMDBANZEDIETICHONWTET 7 Y m= kYU LgEEOREL RET HEFIX
D BivZen o7z, (Mastrangelo et al., 1993)

© KA + BASF

RAYDBASF D 12 TG Te6 22 ALLET 7 UV m= R Y LZMEL L Tz 1,469 NDOIEZEE TR
L CHERAEEIT IR, TN A X B2 11 6] (GY4HE 5.9818) Y, SMR % 1.86 L H
Hi &+ 7= (Thiess et al., 1980),

O [E - ke TS

1971 G 1988 A1 1 FFLL EEEICEFE L, 727 Vu= N V2500w EICRE LT
SEE 1,811 NExt5 & LIZia CTid, 42 AOSET R S, EMEEE O SMR 1%, 1.24 ThH-
7o Fiz, EIMRER CTHEAIED SMR %7~ L72 (Zhou and Wang, 1991) .

@ KA - Bayer

Kiesselbach & (1979) 73, RFA Y ® Bayer ® .35 C 1950 42005 1977 27 7 V=K U V(T
R L CWAEER 884 A4 D BHEIZ DWW THA L7k R CId, EBMEIERIC X 50108 20 il (44F
fil£ 10.34) H Y. SMRIE 1.93 LRI STz, EBIDN A K D HEMITFLHH S TH72R0,

@B — - T

NHY) =0T 7 ) r= Y AEHTIGCENTREEFRELTV., 727 Vn= Y LREE
EFED DR A T2 (Czeizel et al. 2004), FHEXRITL X DIEEED OB, 1834 (/v
— 7 A EEEER R 452 4, U V—7 B HEEFEEGIRGAE 171 &4, JV—7 C : HEERE
DEENFE16044) THY FERELTER LR ANIT V=T A D 1B THLNTIIZT ET,
HINEIRDS AR BV o 72,

BKE - Gk T
KE OGS T, 19492 FE~1973 7 7 Ve = ) Vv a GO E I &R L Tz
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4,806 NDOBVEAEHEZ DWW TIRTHAE L7oFER, MRERR DN A & FRARRD R AN L DT D
SMR IZHEIIEED B iz, LvL, MBI X 2 THICOW TR E 2k & & OBtR %4y
Mri7efRciEx, 720V a= b Y VEBERMBALICOODTIRREBRIZRD SN o7
(Waxweiler et al., 1981),

@ * R R

(DRothman (1994)1%. 1977-1992 4EIC R &7z 12 DEZFE 2 A ZfRT L, BA AKX DT
@ SMR % 1.03 (95%CI1:0.92-1.15) . FEL RS2 DM AN L HFET-D SMR % 1.07 (95%CI1:0.89-1.28)
ELTW5sh,

@Collins & Acquavella (1998) (. unpublished DIEF# % & T 25 OEFLFEE A X fRHT L. 10
FEE O & OBIEMEZFIA Lz, MiasA, WEES, RIZIRAAREIZEAEOESEE T 7 U n
= M UVEE L ORITIIBEEMER R o To, B AT DWW TIT A ZiFHTIC K D8 U 2 2798
1.8(95% E#EHEMH: 1.0-3.4)E7e 0 77 U=k ULzl OREMEINRIB I N2, BRI H
YINT—=HANLOERTHY, 77 U= N U LVBERICLDBOTIEARNEHETLTWD,

@fTIE D Collins & Acquavella (1998) DAFFE T V—7 D& OfEMT T, FERBERE & Ll L TRk
TREDIT N A DOFRREY 27 28 1.5 (95%(SHEFIPH: 0.9-2.4) & HH S7=28, FERBBREDON ASED
SMR 73 0.68 LIKETH -T2 bbb . 727 UV r= kU VEREMNALEDOREBERIZONTIE
DPFDRFLE LTS (Marsh et al., 2001) ,

@ FEFIXRAR

OEMRNEE (EEERBHE) X5 L ERBOREREGRE, 7AV IO 3 H
FIOTHTT 7 U v= KU VEETkkx b FWEIR&E L TWTEEFIZOW TR IZRERT
W, EMEERBMREEE 7 7 U r= b Y VEER & ORICKREIRITERS S/ o 7 (Thomas et
al., 1987),

QMEN A ETBERBOBRE T H DXy 7 TR LI EFIRSRIFE T, 727 U=
MNUNLZIFEELE T 27 7 U VIHERFEIZOW T, JHENAD Y A7 EFRTH HR[EEMEN DT I
TR X U7z (Siemiatycki et al., 1994) ,

@z —nr /X7 HEIZBT DN AEE (2,861 4) ExtIREE (3,118 £44) (X 2 AE xR
TRIZBWTC, 77 U a= N JVEFRIZBIT DN A A X 2.20 (95%EHE X - 1.11~4.36)
Thh, 77 Va=hr) VOHERIERE S (years O ppm-years) & fizsA VU A7 IZIEDFHE
R Tz (Scélo et al., 2004) ,
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£4-8 FTHEPHEOFERANEIZEIEELFETLSMRDEED

SMR [JE1-% 5] OXE/Du | @47 % | @%EE L | @KXE NCD | @XE/MY | ©XE/MBP | @OXE/=F | @14 %V 7/ | QKA
Pont /8 T35 % /8 T ATFIy | FIHINLX AT TRHE T35 /BASF
(95%CI) .
K24k
Symons et Swaen et Benn and Blair et al., Collins et Marsh et al., | Delzell and Mastrangelo Thiess et
CIEBaN al., 2008 al., 2004 Osborne, 1998 al., 1989 1999 Monson, etal., 1993 al., 1980
1998 1982
a7k — bRRERK 2548 2842 2763 25460 2671 992 327 671 1469
. ICD7,8,9 D% | 0.92 [240] 0.89 [146] 0.88 [17] 0.8 [326] 1.2 [22]
AN 90
BN il (0.81-1.04) | (0.75-1.04) 088 [121] 1.01743] (0.52-1.42) (0.7-0.9) (0.8-1.9) 1.37112] 1.31123]
3.63 [2] 0.8[12]
==} e R .
H 7-8:9 : 151 ND ND 0.96 [11] 1.69 [3] (0.44-13.12) (0.4-14) ND 3.39 [2] 1.05 [3]
fER (ERG % bR < ' 1.05[12] 0.51 [1] 0.6 [19]
Ki) 7789153 1.11 [28] (0.54-1.84) 126 [11] 0-3011] (0.01-2.83) (0.4-1.0) ND 10.54] 0-76 [1]
(0.74-1.61) 1.22 [5] 2.23[1] 1.1 9]
=N -89 : . . .
EL 5 7-8:9 : 154 (0.39-2.82) 1.00 [6] ND (0.06-12.41) 0.62.1) ND 5.61[1] 1.80 [2]
PR e B OIZEN | 7+9:160-165 | 0.91 [91] 1.28 [9]
figid 3 A 8 : 160-163 (0.74-1.13) ND ND 0-95[15] (0.58-2.42) ND ND ND ND
RE. ]EX, i | 7:162-163 0.92 [88] 1.07 [67] 1.32[9] 0.9 [134] 1.5[9]
DA 89 : 162 (0.75-1.14) | (0.83-1.36) 1.03 53] 1.0015] (0.60-2.51) (0.8-1.1) (0.7-2.9) 0.76 [2] 186 [11]
IRV 7:177 1.02 [25] 0.92 [8] 0.9 [16]
HISLARDY A 8-9 : 185 (0.66-1.51) | (0.40-1.81) ND 14912] - (0] (0.6-1.5) ND ND ND
IR 7 : 181 1.09 [5] 0.8 [6] 4.0 [2]
BEREDR A 8-9 : 188 ND (0.35-2.52) ND ND (0] (0.4-1.8) (0.5-14.5) ND 31121
o e 7 : 180-181 1.29 [16]
WA D -
WAREFD DS A 89 : 188-189 | (0.74-2.09) ND ND ND [0] ND ND ND ND
. . 7:193 0.74 [6] 1.25 [6] 0.7 [12]
- fiRE R . )
- FREER A 8:9:191-192 | (0.27-1.62) | (0.46-2.71) ND 0-56 [1] ND (0.4-1.3) ND 263 [1] ND
U R R ONE | 7 2 200-207 o
= . 0.70 [20] 0.44[1] 0.6 [27] 4.0 [2]
JRELT 0)%‘ . = - . o
gg%ﬂﬁk R 2 . ;gg igz (0.43-1.08) (0] 0-50 3] 1.0415] (0.01-2.48) (0.4-0.9) (0.5-14.5) ND ND

*1: ICD:International Statistical Classification of Diseases and Related Health Problems (JJ75 K OB P B oD EBRFE R4 0H) ) . IS O W TRHEH D 20 S DIZ SN T,
WAL LTz, 7 ICDT:200-205 (1950 4ELART DT — & 13 200,202,203 % [ <), ND: no data
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4-4-2 BY~DEE
(1) #¥OER

EEREMW T D RN AMEER (BB A) DR RZRA-9 ITTT,

e D 6 Wil BEC3F1 ~ 7 A& (50 PBAME/EE) (7 27V r=kU/No0, 25, 10, 20 mgkg/day
ZJ S H, 104~105 8 (K92 4) TR O #5G- L7z 2 M8 (US NTP, 2001) (230
T, 2.5 mg/kg/day LA EOHEK O 10 mg/kg/day LA EDMET/~— 5 — RO/ DS A DR A2 H
AL, 10 mg/kg/day LA O MERETHITE ORI - BCFLERIE/2 A OFAFEN M LT, £,
10 mg/kg/day OMET, INEOFERIFBMIANE (AR 27 L) R OWOMEE 3 & Ol R o
JRRE/ 23 A DFEAE R DOHEINAFE D H 7= (20 mg/kg/day THRAFNEENM LW OXEFED
WO ELHR & B2 b)),

HERED 10 Jflin SD 7 > b (75 VC/ME/XPRREE, 40 DL/M/& 58E) (27 27 Vr=KY L% 1[5
H7=0 0. 5 mgkg, 1[R/H, @3E, 528 1 4) @GlREO&RE LR BRIZHB N T,
B B 2 A T 28 0EG ., EBEEEE AT 28 OEE &Y 100 B dH 7=
DOREMIESESI BT 72 <, £, UUoOVIRR AL FFAMLE RIE, S A S O
JRIE DI RO G FRO H iR vo> 7= (Maltoni et al., 1988)

HERE D 8 Wi SD 7w ~ (100 PB/%/EE) 0, 0.1, 10 mg/kg/day %3 7 B, ZEJE (10 mg/kg/day
RECIL, SECBEFICHEMLZZ &0, 20 00 (8 1.7 4) £7T) @l o s Lzt
BRC. 10 mg/kg/day (Z3\UNT, HEME TR IR DR AR ORI TR Hivie (Rt T/
BE D B ARBAMRIE, 2 o SVRR O BRIE/ DS A K O E O R B FLEEE DS A= JECRITE
D _ERE D3 A K O WG DRRIS A DFEAEZR | METHLIRD A DIEAEF N EENN)  (Johannsen and
Levinskas, 2002a) .

MERED 10 Wil SD Z ~ b+ (100 PT/M/EE) 120, 1. 100 ppm (@ 0. 0.09. 8.0 mg/kg/day,
M 0 0. 0.15. 10.7 mg/kg/day fH24) ZHEC 22 2> H . MEC 19 2> H B#Ok# G L=k <,
100 ppm (235U C, HEMEC IR DI AR OBIMAZRD Dtz (T2 /S VRIE,
B C b/ Bl o0 2R IBSM IR IE & OVRiTE O R B R FLEENE D FE SR HE ) (Johannsen and
Levinskas, 2002a) .

HERED 9~10 1 lEn F344 7~ & (100 VL/ME/#E) (20, 1, 3, 10, 30, 100 ppm (& : 0, 0.1,
0.3. 0.8, 2.5. 84 mgke/day. M : 0. 0.1, 0.4, 1.3, 3.7, 10.9 mg/ke/day FA24) %) 2 4]

(26 72 H | M 23 77 H) #OKEE L72iBR T, 10 ppm LA EOMEK T 30 ppm LA EORET Y
VRO RRIE/DS Ao, 30 ppm LA D REME T b/ RE O BUIRIBS AR O AR 3B L. 10
KO 30 ppm O T FLARFEHERRIE D7 AE 2381 L 7= (Johannsen and Levinskas, 2002b) .
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WERED 8~12 s SD 7 k(80 DL/ /% HAHE, 48 DL/ G-7E) (77 U m =1 VU /L0,
35, 100 & %\ X 300 ppm (B : 0, 3.4, 8.5, 21.2 mg/kg/day, #ff : 0, 4.4, 10.8, 25.0 mg/kg/day
FHY) % 2 AEREOKEE G U7 B E /38 S ANERRBR 2\ T 35 ppm LU _EOMERE TR R
OEIRBAMIEIE, T VRIE, 100 ppm LA O MERECRITE O R R HLEERE/ A A,
e TN D REIRFERIARAS Ay 300 ppm DMERECTE O R bR FLEEIE/ S Ay BETY U VR
il F 7= MED 35 OV 100 ppm TELAR D B ST BRSSO 38 A 203800 L 7= (Quast 2002) ,

HEMED 6 Bl SD 7 > ~ (K 10 PL/#, i 20 PL/Ef) 12727 Ve =k U /L% 0, 100, 500 ppm

(I : 0, 11, 37 mg/kg/day, M : 0, 20, 40 mg/kg/day FH124) TAEL 100 H AT SHE 21 A
FCHUKE L LTz 3 AREERER (AR EA AT 2 [|BI9E06E) TiX. 100 ppm LA EDOAHAR
DORFEMIZ R IBIRAE X ¥ v SV RRBE DS 2 5 4072 (Friedman and Beliles, 2002) .

MERED 6 EH F344 Z > b (50 PL/E/EE) 120, 100, 500 ppm (0, 14, 70 mg/kg/day 1%,
WHO, 2002; Health Canada, 1994 |Z & %) Z AEJEROKE 5 L7236k (18 2~ H £ ToOH#HE)
23T, 100 ppm DA B THIEIEIR A3 DAL, JECEITH EEAITHEM L, Atk
WX, 6~18 2> A ? 500 ppm TOIEL 215 FIOMRAEIZEBW T, M, o 7VLR, B LD
BRI m AR TR Hiv7e (Bigner et al., 1986)

K> SD 7 > & (20 VL/f, #HEnABT) 120, 20, 100, 500 ppm (BKZKEH 0, 1.5, 7.1,
28 mg/kg/day tH2) % 2 FRIEKKE S L7-3BRCTlE, 500 ppm THELEEAHM L, 100 L
500 ppm T 7SV ROIEE (Z4L240 1/19, 9/18) ., 500 ppm THII'H OIEEDS 4 B2 A B L
7= (Gallagher et al., 1988) ,

£4-9 7OURZMILOFENAMERER (#QD)

hptE | 58I A R A
% (FiE) i woR LOAEL NOAEL ik
~ DA | 104-10538 | 0. 2.5, 10, | % : 2.5 mg/kg/day LA 1= 2.5 ND U.S.
B6C3F1 | (K2 4F) 20 N B — RO RIE/ 2N A D% | mg/kg/day | (BMDL,, : | NTP,
THEME 5 A/ mg/kg/day SRR 1 0.462. 2001
(FRMHIFE ) I : 10 mg/kg/day LA E I 0.460
N— B — RO RRAE/ A RiTE mg/kg/day)
D Jd ¥ b S FLIENE/ DS A D FE
Az SRpE
Fv b | 528 0.5 WL - 5 mg/kg/day | Maltoni
SD () 147) mg/kg/day et al,
Pl 3 [El/3E 1988
(FdiRe
M)
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Zv k| 200A 0. 0.1, 10 | M : 10 mg/kg/day 10 0.1 Johanns
SD (LT | nykg/day | RFERRBEOFEESIEMN (MEME | mo/kg/day | mg/kg/day | en and
e | GREEED) | 7 5 CIMATBE R B, o Levinsk
VRO IR Ao, KO as,
® O R B LI IE 0 % 20022
R OECHIE ORI EERA
KOPGEORRD A DFEAE .
THIRD A DFE A AN
Sw b | HE228 |0, 1, 100 | HE#E : 100 ppm 100 ppm 1 ppm Johanns
SD #1972 A | ppm JRFENESF DS AN (MM | (g (0.15 en and
pee | (9174 TYV VIR, WECRATHE | mg/kg/day) | mgkg/day) | Levinsk
(FRK) D F KB E & ORRTE D as,
7 5 b Bz 3L SR E o %6 A 0 20022
)
v b | HE26 08 | 0.1.3.10, | #f : 10 ppm 2L E 10 ppm 3 ppm Johanns
F344 ME23 57 H | 30,100 ppm | EAEBEEE/ 25 A DR AL I | (1.3 (0.4 en  and
e | 92 (L SVIROBIEID o 3 | o kaiday) | mefkg/day) | Levinsk
@A) BRARAENRIEE) b | o,
HE - 30 ppm LA E
EHERTS /55 A 0 96 A S HI BMDL : ) 20020
(2 S AR IR A, HE0.432,
A58 AR P 0570
mg/kg/day)
Fv b | 2R 0, 35, 100, | # : 35ppm LA L 35 ppm ND Quast
SD (#K) 300 ppm R O BRBMREDH | (34 (BMDL,, = | 2002
MR (B - 0, ARSI mg/kg/day) | 0.131
3.4, 85 Kk ¥ : 35 ppm LLE . mg/kg/day :
R O RIRBHRIE, T
o1 VIR, SR BB B )
mg/kg/day. - AIAS A+ JE
i 0, 4.4, %
10.8 ¥ ¥ 0.109
25.0
mg/kg/day
[EED)
Zw b 3R 0. 100, 500 | #i : 100 ppm LA I 100 ppm ND Friedma
SD (FRIK) ppm SN T T e VI I 0 and
JERAE o> HE AN mg/kg/day) Beliles,
2002
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Zv bk | 1870H 0. 500 ppm | HEMHfE : 500 ppm 500 ppm ND Bigner
F344 (1.54) MR, 2 VR, R/TE | (70 et al,
T (#K) FLEAME, B T ELEAE O mg/kg/day) 1986
Ty b |24 0, 20, 100, | 100 ppm LA E : 100 ppm 20 ppm Gallagh
SD (BK) 500 ppm V2 SVIRIERE O RN (7.1 (1.5 er et al.,
1 mg/kg/day) | mg/kg/day) | 1988

X —AHXTF L ITKFETRLT,

(2) A GHER

ND : Not determined

FEEREN KT DI AR (BAN) DR ZRA-10 12T,

MErED 12 38l SD 7 > b B0 PL//Ef) 2727 Y m= kU0, 5, 10, 20, 40 ppm (0,
11. 22, 44, 88 mg/m’) % 52 WM (4MRI/H, HW5 H) WMAREL-HBRTIET, ke
WRT =0 IZORMOT v MR T L Z EN PRI DIMELE (B, B,
FIMYP . B aAMARIE, & O ORI DUV T, 5~20 ppm O MET B/ B IS 0O %
AZR 10 ppm LA_EORET B MRS K OVEPEE B O AR 0 H EARFA Tl e
BRI U7z, £z, HEEZRVA 20 ppm LA EOREMECRMICAFRIBAE S 2 572

(Maltoni et al., 1988)

F7o, M 138 SD 7~ b (K60 PL/BE) 12, 4R 12 A6 7 M (4 K/ A
5H). 032% 60 ppm (0 Xid 132 mg/m’) W AREH%, Fl&kiE 97 BWRERO 8 #EM (7
WefEl/H, 5 H) WARSE LR T, and oI IS, A, BemmaE, KO
18 (0 ZERM AR LS SOV T L 60 ppm O REENY ., V2 o0 EME T HEM IS 2N A B ICHE N L 72 (Maltoni
etal., 1988),

WMERED SD F » b (100 PT/ME/BE, SEERE) (20, 20, 80ppm (0, 44, 176 mg/m®) %
24 72A M (6Wsfl/A, 5 H) WARTE LR TIE, 80 ppm DIEMEIZ I\ TEIRIBH
Rl Je OV VRS SN U 7o, ERBSAaE L, AR 221372008 20 ppm 22 5
MEME TR A L7z, EU-RAR (2004) Tid, SELCR THEE Lz 45 5RO B RBH LR D3
AEBEJE % T 0/97.4/93,15/83 K OMHET 0/99.4/99.17/99 & LT\ 5%, CICAD (WHO 2002)
TiX, 6 2 H KOOI T & el & R T ik A 56O ER B AIE X O BIEES 2 &0
WAL A, [ET 0/98, 4/97, 22/98, MET 0/99, 8/100, 21/99 £ L TW5, £/, ¥
> SVIRIEIZEED 20 ppm (3/100) K OSHHERE (1/100) TH A Hiv7z (Quast er al., 1980a :
EU-RAR 2004, WHO 2002 7>5 381 ),
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&4-10 77UA=ZM) LD FENA LSRR (RA)

B | &5 i o o FED A FED A it
£ il LOAEC NOAEC
Zwh | 528 |0 5 10 20, 40 ppm | M : 5~20 ppm 5 ppm ND Maltoni et
SD (L4E) | 4BEREV/A, S B | BAE/EMEEL ORAFRN | (11 mgm’) al., 1988
i3 (FLARAESS, Hifym, B
HeafE, 48 o 0 e 2 )
HE : 10 ppm KA1
B/ R R O I 5
OFRAFEM (FLAREE, A
My, #BeHfulE, B ah
3 fiE)
Z v~ | 1043 | 0, 60 ppm £, 2 60 ppm 60 ppm ND Maltoni et
SD Q4) | 4-7 BER/A., @ 5 | ErEEORMN GUMEE. | (132 mg/m®) al., 1988
e, | R | OH Hifps, BaiaE, K0S
12 H £ i 25 AE)
RN
Ty b |24 0, 20, 80 ppm HEME : 80 ppm 80 ppm 20 ppm Quast et
SD W/EHEOZRBMEERC | 176 (44 mg/m®) | al., 1980a
W BEEE. DU/ UVBREDH | mg/m’) BMCL;: 5IH
ARG 8.1 ppm EU-RAR,
7.8 2004
mg/m’*)

F— A X T 1T KFT/R LT, ND : Not determined

4-4-3 ENAEDA DXL
PLTF D3N A T =R LT B 1EHRIT. EU O VU 27 5l (EU-RAR, 2004) ONE % £
LD LDOTH S,

DNA DORIZENL L BB T+ CTHDHT 7 YV =k UL XiX CEO & DL DAHIE
WAL D, HEREO#ELG LK OPOUKEG B W THINMAR L B 5 L ofBEIEHE 35
ppm LLF) CTHEHMHUTH LM, 727V v=h U LoRBHERICENH 5720, LoEn
& TIEMAIAEEOEINZ L Y E W DNA [FIMATH 5 7-4F Y =F 77 = AR,
727 Unr="hkU/ 50mgkgbw &7 > MIFRHEIFREOE G L725EIZ 108 umol/mg DNA, XX
CEO % 0.6 mg/kg bw JEFENTES L 7285412 48 pmol/mg DNA 23Z N E AT TR S vz
23, IR BRI AR Cd o 72, CEO 2 HIERL S D DNA AR Z v MZBsT 27 7
Vo= hFULOENAURIKEZEZ HIVTWDN, invivo TIET 27 V= kU JLH¥D DNA
RO LK 5 72,

1 LDso lZiTV E & (60 mg/kg bw/day) @7 27V mr=hKU /%7 v MIHEREE L7
St I K3 B TAEH DNA G RGRBR G DO BAE 3 15 H AL TV 223, —J7, HEl G
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KOVs BB O G L2 7 » N TR & O REARIZ 38 1T 5 A E B DNA A skl 3 bk
LoWEbH D,

F. 727V 8= NI NVOBNAAT=ALE LT, MCBITHT 7Y a=kKI ViRt
IEES X LA DNA BRGSO H D 8-F XV TAX LI T ) VDR EE T A 1 =K L
AL CTALD ARSI STV D,

L2 L7225, EU-RAR (2004) Tik, VA T7ERAA L NEBHME LTESE . invitro I
BITL727Vr= M) VOERFHERLT 3 7Y g YN TOREMER‘RNS, 727V =}
VVITEBEEDE 3D E O ERFEME & A E 5 LW fEmIcED &L LTV 5,

4-4-4 FEHFEEOEH

T7Uu=R I NVEEEG LI T ARODT v ORMP AR CIIZIMERIIE L 2358 80
ST, FRITT v B CIIHHEARRR R O BRI IE 238 1 M OV A 288 D J7 12l LT
FAELTEY, 727V = b VIR DB L EZ DIV, FEREWITKTT 250 A rEIEH
LN ThoTz, —FH, ANMZOWTIX, 77 Vr= U MIERE Lo TEE 25 L L
TEFERECTHNAY A7 OFBRBEINNBRD ONT-HRHERH D HLOD, BN L OBHENE
WHFETRVWHE LS, %k (4—6) OXHIZ, IARCIZTZ UV r= MU LORRNAZ
2B (NIZXF L THBAMER S D ATREERH D) [T L TV 5,

Tr7Vr= U VOERFEEICE LT, IR BB, B R R, Y
AR RER 7 PHE I TWBIEE A ED in vitro BB CTE L G SN TWVW5D, RFHY
72 in vivo RERINFERE SV TWRWT Enh | BHEZR in vivo iRER T O BIEDRAE 3 51T
WD, Ty RO T ZAORN AR T, BIREER S AWE IR 7 2 e
HKNA (M - R, ~N—F—R, BiE. DoV, AR, BeE. AiE) R
LTV D, £ B R mME DR BUR 5T D IEMENEHY CEO O fiREE#ENS T v M,
NIE CEO BB D72 T > b X0 MR ATBEMED FE i STV 2 23, CEO 4y iRl
FOMAEZBIUZNTORNBAMEETETHZ LITTE RN,

PLEXY | ARFHETIX LV ZRANCFHE T 23552 L > TT 7 U=k U T2 R
EORTRERNBAWE L LTl L, EBREM OF — 21233 U 227 LouL 10° ORE R4

(VSD) (mg/kg/day) % . FBAMEOFEMTMMEE LTHRETLZ L E LT,

O ZFEIT OV TIL, f/ND BMDL, 235 54172 Quast (2002) D7 v b 2 F K5
ufc%ﬁ%:ﬂe ABT 4 & L, AEEFHHEORHIZHW ., ARBRIZI W THED AR R
(ZFR D B VT B D W1 B I 4 e 3- 2 BRIFME SU X2 5 M Otk B Al s o & B4R B HE
I A OfE 7 J8 A 12 J55 < BMDLyo 1% 0.131 mg/kg/day"? T - 7=, Johannsen 5 (2002a)
DR 0 &% 5Bk TIE 2 X Y KV NOAEL 0.1 mg/kg/day 23453 50TV 5 708, FHED A
2100 &K&WV, FE72, Quast (2002) ORERO TR HERKEN L < . FHEERFED P72
72, ZHHOREBRN B 5172 BMDL 0.131 mg/kg/day Z##H L7z, Z @ BMDLy, %

PF

il

U2 Log Logistic 5 /L (unrestriction) ¢> BMDL,,=0.131[mg/kg/day]Z %M L 7=,
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BMECHEMIMET DL Aa—77 7 7 #— (SF) 1£0.763 (mgkgday) D720 A
PEDORE DR DA EVEREE () 227 L~UL 107) %, AFHEE TIE 1.3X10° mg/kg/day"?
EHEM L,

WMAZEFZIZOWTIE, Quast & (1980a) DWMARERIZ L DT v b 2 FHIFED AMERERIZ
BT % EIE S AR O HIN S BR A T BMD % W 7 BRI L Tz o,
Iz F—2A2T 4 & UTHEWMMEEOR HIZHV 2, Maltoni & (1988) DR Tl
LOAEC 5 ppm 5TV DA, REBRHIRINS 14 TH Y . BNAMEE EENICIHMET 5 2
EMTERNZD, REBRITEEH L7222 -> 7=, Quast & (1980a) DFRBRIZIS 1T 5 IMED M K
OV BRI (DR I A R O ELPE RS ) 0D 38 A 4% 12 255 < BMCLy 1 17.8 mg/m’ (8.1 ppm)
Tholz, TNEZBE M THIET S & 3.18mgm’ Ve 220 T v F O E% 0.26 m’/day,
K% 0.35 kg I RE 1.0 S0E L TIRE 1 kg 24720 0 1 ANERBERICERHRT D L 2.36
mg/kg/day' VL 72 %, ZOfEE ., NOIFEE 20 m’/day, KE 50 kg, WL 1.0 & {E LT
NDW NGB\ AW 5 L 590 mg/m® Ve D, ZofEAg %A (POD) & LTHEMA
FCEMIMNETL L, 2=y FU X7 (UR) 12 1.69X10° (ug/m’)" W& 720 FERAMED
W N DA EVERHIAE (U A2 L~uL107) &, AsHili#E L 5.9X10* mg/m® " & FiH
Lz, Z#UE. AD 1 BIERE 20 m'/day, {KE S0kg L0, A1 AEREL LTiX 24
X 10™* mg/kg/day® 12 F 43 %,

4-5 BEMICET 2 DthDIFEHR

4-5-1 £KRNES (KREHEE
PRI R TIRNEIREICEE 4 258X, EU U 2 7 5l (EU-RAR, 2004) OHNEZ £ L0
2D ThD, Ba-11 1277 U=k LORFHRREERT,

(1) NZBE9 51EER

ANTORBT —HIIBOENTWDEMN, 2-27 J =F L A% K (CEO) ~DUHRREE
ANCTHHETDHZENRENTWDS, 77 Va=hkU/ 22 ppm (T 30 /78 E Sz AD
RN TF A7 UstEr it S, £ 08T 24 B LINICERFIZR > 7228, 50 ppm (2 30

19 SF=0.1,BMDL,=0.1,70.131 [mg/kg/day] = 0.763 [(mg/kg/day) ]

(9 VSD at 10°=107°,/SF=BMDL,, X 10*=0.131 X 10*=1.3 X 10™ [mg/kg/day]

U9 I AFRBRIC 31T 2 TR MEE O VR M IE S O NIRRT, (EFIRIC R 5 MR 2B 2 A%
PET — & OEEMIHMEZICOW ) CERR23 49 H 15 B ICES0WTiTo 7,
BMCL,o DR IEAf [mg/m’]=17.8 [mg/m’] X 6[F[H]],/ 24[ ] X 5[ ],/ 7[ H]=3.18 [mg/m’]

195 o K 1 H NERBREE A~ O ZHAE =3.18[mg/m’] X 0.26[m’/day] X 1.0 (WL =) 0.35[kg] =2.36[mg/kg/day]

A7) ) W% AR FE ~ D2 = 2.36[mg/kg/day] X 50[kg] X 1.0 (WIN=E) 20[m*/day]=5.90[mg/m’]

U8 UR=0.1,7(5.90 X 10’ [ug/m’] )=1.69 X 10~°[(ug/m*) "]

19 V8D at 10°=107 /UR=10"7(1.69 X 10”[(ug/m’) ') =0.59[ug/m’] = 5.9 X 10*[mg/m’]

QO Wy ABRFEIEFEND 1 AR EA~OBEE=5.9X 10*[mg/m® X 20[m>/ H X 10U ),/ 50[kg] =2.4 X 10"
[mg/kg/day]
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SORBETIT 2 FFZ LML T, —FH, 727 Ur=hrJ/b (RE3~10 ppm) T
BBEINZFHBETT 7V a= IO NVEFA L (GSH) BEICEIVALKE N-TEF
WS-2-2T ) ZF NN AT A (CMA) ORFHEERRE Sz, Zhbnn, ERE)
W & RERORBIRE DB NCIFET H 2 EPRB ST, Fio, FolE s i L TATIX
TR NIUKSREESR OIEWNE . ZVE F A VEEBEER OTEMENEO 2 & AR S
Mz, TRF Y K ERESR L CEO ORI L 70D Z Lnb, ZOREDRNT v |k
& Hl U C N T & 2 FTEERIC A D CEO OEN D T5 LB bhb,

(2) BB T SR

77 Ur= U VERE, BRESUTBRAEEZ, NI ENTHMAT D (T b
DI NIRRT, 727V a= kU LofR#EIE GSH i 20 L Titbi, 727
2= kU AOEWISENSEBEROESIXIEEAE R, —F, ¥ b7 B A P450 RIZED
f2{t (CEO OJEK) =ML CbR@#tEhsd, 727V a=hk UKD CEO L, REMIGIZ X
STEGFET VIS D ENARTH D,

WARFZETOT 7 U=k LORY AT AR CTHEICIHEFEE T, £60 5MixA
T, ZOBITBRBER T E TN D, EBICKIT S 100 ppm O T HIKINEIL 4.82
mg/kgh ThH 5, 7 MIHEHMEE#RT 7 ) n= M) VEREROKRE L7 E 25, 24 I
LA PR S T MRS 3 D 40% ., 3EMEAIZ 2%, FPAPIC “CO, & LT 9%, HYCN & LT
0.5%., REMET 7 Vr=RrY L LT 48%HEI L7z, 10 A% ORIEEIZR G 2O
5% TH Y . K 25% DIENHE 23, EILETIE 2 FMEE TREBEE 2D, AEHO
BAOHSWRHKBETOT 7 ) a= K AT T Abihie & OREM ORES O RetE %
A, HFlE. BEE. B oOME C bR E1% 24 R E TEIECTH o T,

HEZw M7 27 Vna= kY LzHEREO#EE LT 24 BELLEBIZE L2 &L 25 GSH OFh
BLTWARWT » b e GSH #5187 » b CI3E R O, . IR, B i)
TORINENHI L, CEO ~DORF R OT A7 o b E ML 7=, —H., 7
7V m=kF U VOWAZREETIX, GSH OREITIERIRE O BUN R 2D S8, £
2. 77 Va= ) LORYIAREEEZEDTZ, T v b~OWAREE, REYOTHx
VRANOEBIZ LV AE U T AT T VR (SCN-) OJRFHHEIEIX GSH OFFBIZ X 0 {51
L7z,
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77 Vua=hk) LORBRREKIZ22H0, ()& LT, GSH tOEERS (Ui F4r
HRR IR T K D I SOCDFEEIZ D 5 7) . (2)& LT, CEO ~D ¥ 7 1. P450 (2 K
LI TH D, ELROBEITREGEIKFT DR dH 5, GSH & OHEEHGIZL -
THEL D CMA K O-S-Q2-> 7 / =F /)T A EiEE O PRI 5 8126 U TIRRBISHEMm L=,
ZOZ LT GSH AT AR, TRy b T a A PASO RTFIRIE DIFAE & RIE T
Do

BRI C @ B O TREIRR 0B 5% (FIRNSUIIEPENE 5% TH) 121X, & h 7 1 A P450
TREE RS 5 Z LIC XLV GSH & OEESFEGBMENLIC A D28, #HENDRWgE (Flx
X, B GRHOKE 5 O5E) . B D WITKIRE COWAZRTE OYA . CEO fRH 2MENLIC
2%, GSH ORI H (1) 5 Q) ~DRRBE Ol & 72 54,

HC=CH-CN — O GS-CH,-CH,-CN — = N-AcCys-S-CH,~CH,CN

FOUD=HIL \»7t;»~9—2-;«711ﬂ»:~;17 12 (CMA)
R-CH,~CH,-CN HOOC-CH,-S-CH,-CH,~CN
(P450) B D) S--LTIIEAIFTIM (TIADH)
H,-OH
0 GSH ?Hz ? .

HC CH-CN —— =  GS—CH- oN ——— M-AcCys"S-CH-CN

‘”“*W"*”' (cEO) NTOFR-5-2-LF J-2EFOFLIFNILAT A (HUA)

Epoxlde hydrase S ?H ?” — CO,
CHTCH—CI\

CH,OH-CHOH-CN — TZC_OH oxidation products +CN-

(HERTATEE ST -
GS-CH,~CHOH-CN =0
)T ATEF
SCN #=to7a—+)
-oN
\J
GS-CHz-CHO - N‘ACCVB-S-CH;CHI—OH
SHI-FHLIF R NSF T N7 EFN-S-EF DN IF AL ATAY
CYS'S’CH,;COOH - HOOC-CH,-S-CH,-COOH
SEBAREL AFERILATA L S04 a— LM (TQ)
»7«#:»-942—n~ﬂi9;ﬂ»:>z7 {2 HOOC-CH;—S—CH,-COOH

FEoALCNN

GSH = 7 JLAFH2, ; P4S0 = REMER Y

H4-11. 72)O=rJIL O EHER (CERI, 2004 M55 )
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77V a= kU VOWRILE SR RERE IS TRARETH LN, ToRET e 7
7AMEIRI D, SD Ty MZT 7 Va= kUL ERAZE, FIRXIIERENE S Lz 2
5. GSH fA R ORI TH D CMA IXFFIR X TIEREN 5 CI3r PR EH D 74~
78%. W ANBTE Tl 8% Th - 1=, BAFK G411, CMA OB IT 58 L SRR (26.5
mg/kg bw £T) /R L7, L0 EHETIE CMA EIIRIZWIZ/2 Y . GSH ORIV A EHE
DFRR & Epii-,

77 Vua=kULOEELRHEEL— MIREREICIS TIRFPTH D, K I
PR D 60~100% 3R, 3~8% NEAEH, 2.5~17% N IRt 7=, JRP~D
BEME I A 24 FERILAINIZ T OIS,

4-5-2 AMEN
LI RTAMEEICET 528703, EU © VU 27 §fi (EU-RAR, 2004) ODNEL £ &
-HDTh D,

() N5 b2

ANZBITL7 27V =) AORMEEMHICEAL TEICHELTOERPHDH, N TOHE
BBE LT OFMEITEYHBROGA LR TH o=, 77 V= U VZERA - WA -
RERBECOBERHY, 727 Vun=b UL EZORFMTH DT AT L D 1RkE
PEFERAET 5,

(2) B xtT B E

B ToT 7V r= ) VOSMEBIEMIZE L T, WARRK CldA XDOREZMEN RS &
W, 4 BRI O A LCso 1Z. A X T 200 mg/m’, ~ 7 A2 T 300 mg/m’, E/LE > kT 990 mg/m’
THY. T v FTIE1,030~1,210 mg/m’, XiF 470 mg/m® TH-7-, HBARK TIE~T 2D
B MEN B S i < &0 LDsg 1~ 7 A T 28~48 mg/kg bw, “E/LE »» kT 50~85 mg/kg bw,
7 %X T 93 mgkg bw, 7 v KT 72~186 mg/kg bw ThH > 7=, #%Z LDso L7 » T 148~282
mg/kg bw, 7 X T 226 mg/kg bw, ET/LE v b T 260~690 mg/kg bw T~ 7= (KN LDs,
X7 ¥ T 69 mgkg bw, E/LE v kT 72mgkgbw), f&EZ LDsy X v ¥ ¥ TEHRN LDsy D
3fF, EAEY b THI~OFERELELS N b, 727U a= N VIKREIZES
IIRETHEBZBND,
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77 Un= k) AORMERGIZ L0 IEEICHELET RARO b (A RO T RET
LR DAL Z & DIMEAE i34 50 &3 ERILR & b D). ke, BE. TR
LR NT A= ZIZBW T HG BRI R Shie, 62, 77 Vvu= b UvidE
BRI BAR 722 < B L O RHKAFRS = U AAEEIE ORI M Z T > MZEFE LT,

4-5-3 FIHEKERVERMNE
T Vua=kU L, FIFAREARE AR T — 2 KON DR T — XIS & RIER
Wk, B OIRFIE N O5GERSME 2B T2 L& 2 515 (EU-RAR, 2004 7255 H)

4-5-4 BuiEtE
PN ey %

77 Uu=hr) VIEAERBEORZAREZ 6 HRFEICIZD, HEMEIIZHEEEZ 2 LR
Fix, 77 V= U MTHT 58y FT A S THMERIGZ R LTz (Balda, 1975), 7z,
77 Unr= kU VEEE T CRIEORBMMEZFFATMEEBD Y B 5 AOIEERRT 7 U nm
= FUNADONRyFTFT A NTHEMENIGER LT (Bakker et al., 1991), —J7. 727 Vua="11V
IVIRIR % 7 LT AEEE DR % B LT B0 Cik, B 7200 T < £ OJEBIC E T
S N, BB R T A AL & R 5 B R IB RO b iv7e (Hashimoto and
Kobayashi, 1961) ,

(2) BT o E

T77Vr=hr)TELEY FEHAWEYF U~ A EB—2 9 T X MZBWTRFEE
PERFR® 51172 (Koopmans and Daamen, 1989)

~ AT 5-15 A (2.7 mgkg/day) 727V u=hkU a0 L2RBRCix, e
SR D &= 2 AT RET (W) FIZIns 3+ 2123 O Hiv7- (Hamada et al.,
1998),

4-6 BEMIHEMEICEEY 5 EMRAS DT
77 Vu= bt UNLOIERNAEEROIRNAFEIZONT, ENIOF MK L 25+
PRS2 T N T NRA-11 L OFRAEA-12 1CF L DT,
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F4-11 7H)OZRJILDOY) A FEM (FEHEBAZE)

BEEA - | BRI | AUEESE NOAEL % AL AV 72 R T RRA v b FEVEMESRL S - W5
KIE—ER | #&0 | RD : NOAEL : ~ A D RS R e~ 7 ZAAFERIC| UF: 1,000 (FEZE 10, ff{kzE 10, darkerE
BikE A 1x10° 1 mg/kg/day Tandon et al. 1988 KT HE FEWME | O RBEFEE~OFE T —F XN—2 K2
AWQC (US mg/kg/day DENE, KEFEDH | 10)

EPA) /b
1998
EU-RAR #1M | N(O)AEL : 7 v MRKFEN MR SECEO LR MED 3 ppm THETCZRNHIIN L7203, H&ARE
2004 3 ppm (0.25 mg/kg/day) B A AN

Biodynamics, 1980b

(Johannsen and

Levinskas, 2002b)
IRIS (US W | REC : LOAEC = 437 v F 24FEMWMARED | SPEret Rz o2 UF @ 1,000 (fE 2= 3, fE# &%= 10,
EPA) 2x10° mg/m’ | mg/m® (20 ppm) | APEFRER P& RIE M O | LOAECHNOAEC 3, 7 —# _X— AR 2 10)
1991 — LOAEC (ADJ) Quast et al. 1980a Sy USRI O3 T AR

=7.7mg/m’ (R
S IE)

— LOAEC (HEC)
=19 mg/m’ (A%
A1l 27 53 U FE 45
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BEEA - | BRI | AUEESE NOAEL % FEAT N F O 72 B! T RRA v b EHEEEH L - W5
EU-RAR Wt A | NOAEL : LOAEL: 20 ppm | 7 v b 2 R ATE | SHA ORI | BARBBRIRE 20 ppm T8 TORMMTFH
2004 4 ppm (0.82 DS AR ik 24k,

mg/kg/day) Quast ez al. 1980a =TT =T 77X —5 Z@MHLT,

NOAEL % % H

PR BR SR | A | —MERBEICE | NOEL (RkZEH: | BB T 2 7 | B - —REBRERICIT T BEREE L aEV, HSh R, &
s T ofeEHE - | 8B - — X BN, a2 O | (Muto et al. , 1992 & 7a & DOERZMEE NFETDHZ L,
2003 2x10° mg/m’ | 1 mg/m’ T DDLRAEMIC| CIREEZWICIH| - FEERE (A1 B 8 e, JE 40 FRERH

Il
(B 2.13)
MERBEEZMZ L L
TR A

Muto et al. , 1992

% Al B )

DWriseZkiR) & —MRBREE TIT BRI L O %%
ARV INIRE VAR RN

CHIHE B D MEE~DERERL LN
RNEHIFTE DIRE LN U, 72 TREME
N EWN D DD NDFED A E FERITERSS
THZ LI TERNI L,
FOREBRE L, AR HEERE (UF)
& LT500 %5

1 A CRBNAE DR ISR UL SNAR SN TV D 5G ITHEIINIC 2 O ST A = LTz,
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£4-12 7H)O=M) LDV R ZEHE (HRARE)

e - S | R RERE | o o IR - (55 10°) %7
Ak
[E B R | A\ TDys=2.3 mg/kg/day |7 > DEOKFEDS ANERER | A M2 BT T v (6 70 H AN DB Z BRI T7 > b | 45x10™
HrHmcE 95%LCL=1.4 Biodynamics, 1980b EAY=RIN TCos ZHMH L, BEEEM ERETHIEL TAD TCys & L | mg/mg/day
CICAD (WHO) mg/kg/day (Johannsen and Levinskas, | JEH e 7= (F v Db A~DIMEIZE U CTERERER O IE R
2002; (SF #H24{H : 2.2X 107 | 2002b) U)o
Environmental (mg/kg/day)™) Z v N TDys=2.3 mg/kg/day* (M), 1.8 mg/kg/day ()
Canada/Health WERECHE G AR 23 722 5 O THEIE : TDos(HE) x (26/24) x
Canada (26/24)?
2000 *CICAD Tl 2.0 mg/kg/day & & % A3, Environmental
Canada/Health Canada (2000) @ 2.3 mg/kg/day 23 1E LV VE
&I
A TDys=0.56-0.84 7 v MIOKFED AVERRBR | AR Rl L5 ik L1x10*
mg/kg/day Quast et al., 1980b (Quast, | fufE Z v b TDys=0.56 mg/kg/day(fiff). 0.84 mg/kg/day(%) mg/mg/day

95%LCL =0.44-0.68
mg/kg/day

(SF #H 4 fE[TDys=0.56
mg/kg/day THH]: 8.9
%102 (mg/kg/day)™)

2002)

AFHM Tl Biodynamics (1980b) % TF Quast et al., (1980b)
O AFHIEOE I T o7 b DD, 77 Ur=kJ )L
DEEFELF ) A EER L BADME (6 mg/m’)z& A7z Y
AT F XTI B IVE—TarETo TIN5,

52




PR - 4 FL e FEAMIC I 2R | 2 R EEEEIH L - W5 10° Y A7
Ak
KEREREEK | & SF:63x10" Z v MIOKFSEMERER | BEHE FEAERE L R 58 (T y MEGREZRED 34 FTAE | 1.6x107
B R AWQC /(mg/kg/day) Quast et al., 1980b (Quast, | EIZHEIN H&EIZHMNT) & O CRIBZ BERBSE T LIZ T LED)) (95% | mg/mg/day
(US EPA) 2002) L 7= % ERHEMHO THME) 2 FH L. Zh a8 e fUTEssME %
1998 (PR, | 179,
TN L
i, H, &,
NG, H
%)
IRIS (US EPA) | # SF:5.4x10" T v MROKZE R HRRR AR AR BN U7 @ 2 6 L= B e 2B | 1.9x 107
1991 /(mg/kg/day) Quast et al., 1980b (Quast, | D EIK W 5 A TR L T2, mg/mg/day
2002); Biodynamics B A UTo3RBMrbREHEN A0 =77 77 Z—%5ik
1980a, b (Johannsenand | ¥ > /3L St
Levinskas, 2002a,b) JU e, T 10 x 10" /(mg/kg-day) (Quast et al., 1980b)
DTN | 4 x 10" /(mg/kg-day) (Biodynamics, 1980a)
TR, 2 4 x 10" /(mg/kg-day) (Biodynamics, 1980b)

B

i3]
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BEES - 4F | RREK FL e FEAMIC I 2R | 2 R SLEER N TE - 65 10°Y 22
Ak
EB W | A | A TCos=2.7ppm (6.0 |7 v F 24FERMMAFER A | PREAFIRR | MIBZEBEET L (6 D ALNORELCHIZRS) ©F7 > b | 12x107
RIS mg/m”) PERRBR DEARIBH | TCos ZHH L, BiBESMLARETHIEL TAD TCis & L | mg/m’
CICAD (WHO) (95%LCL=2 ppm Quast et al., 1980a e Jie 7o
2002; (4.5mg/m®)) F v b TCys=35 mg/m’ ()
Environmental —24 IRf [HE e 24 8 D EIC A IE
Canada/Health 2=y YA KY [(6hr/ F )/(24ht/ F)IX[(5 H/AE)(7 H /)]
Canada filfi:1 pg/m® H729 8.3 x — N TCys (\HHIE (T v by ASDOIMFICER L CREE
2000 106 FOMERL) :
(T v PFERE)(T v MAE)X[(AAE)/(NFEL )]
7 v MR E=0.11 m’/day, RE=0.35kg, AFERKE=
23 m’/day. &E 70 kg
Air Quality WA | 2= FURT 2 A fitia Py : AN ASEDTE B 0.04

Guidelines for
Europe (WHO)
2000

1pgm® H7-9 1.7x
107

O’Berg et al., 1985

RR: fHxt U 2 27 10/7.2=1.4 (i3 AFE4 10 A, HIFHE 7.2
UN)
X CEHAJERTEIERE) 1 33 mg/m’ x 8/24 x 240/365 x 9/70 =
930 pg/m’

(8hrTWA : 33 mg/m® (15 ppm). EEREFEHIH 9 4F)
1 pg/m® 720 @ UR=P, (RR-1)/X = 0.04 (1.4-1)/930=1.7 x
10°
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BEES - 4F | RREK FL e FEAMIC I 2R | 2 R EEEEIH L - W5 10° Y A7
Ak
IRIS (US EPA) | WA | ==v hU R : P A i Py : fli3ABEDE ZAE  0.036 5.9x10™
1991 1pug/m® H7-20 6.8x  |O’Berg, 1980 R:5.0/1.6=3.1 (BWUEFEMBALY A7) mg/m’
107 X CEHAEJESTELE) £ 500 ppb (1,100 pg/m’)
UR =P, (R-1)/X=0.036 (3.1-1)/500=1.5 x 10™*/ppb
(1 pg/m® & 72 0 ITHE)
UR =1.5 x 10™*/ppb x 0.45 ppb/ug/m’
=6.8 x 107 per (ug/m’)
EU-RAR WA | T25* T v N 2AEEIR AT | BRBM | BB TR AR AT L ERROEREREA [ 1.5x 107
2004 1 : 16.1 mg/kg/day | AMEERBR Jiea e R 2% Lo b8 (T,) HHM mg/m’

W : 22.4 mg/kg/day
*REFEVE D IR S DFF

=

Quast et al., 1980aQuast,
1980

80 ppm (2B 1) HIEIEIE AR, 1 ¢ 18%, M : 17.2%
NSRRI AR 25%E 72 5 BTGB (Tys) DR
N7, HARAREL : 1ppm=2.17 mg/m3, T v K DI
W 0 6 L/h, ME(REE : 0.4 kg, ME(RE : 0.3 kg

I A URBRNA DL

LEn AL S NAR STV D HAITEINNIC Z O SCIRE R 2 R LTz,
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N AMEIZEET 2 ENAMERE O R R 2 FA-13 17T, 77 V=R LiE, v~ TR K
O7 v P W TEPAMEL ORFERFLNIESNTWD DD, NDOFEEFHHA TIX
B O REN AT R TV eV, TARC X 1987 FOFHCld 7 /v —7" 2A (probably
carcinogenic to humans) & L CU 72723, 1999 4 IZHIFED 2B (possibly carcinogenic to humans)
WCAEE L7, 72, ACGIH % 1982 4F121E A1 (confirmed human carcinogen) . 1984 4FIZ1% A2

(suspected human carcinogen) & L TUN 72723, 2000 FEIZBTEDOFEN A3 IZZEH LTV 5,

£4-13 7OUDZR) L OENAEICET BN BB D55

PR RS AT AR ¥ 51 F STk
s NP, et s IARC, 1999
IARC 1999 [ 2B : ANIZX L CHNAMELRD B A[REMENH 5, IARC. 2015
Bl: B ABBPAMEWE, EFMENLG., AN | US. EPA-IRIS
U.S. EPA 1986 | ~DFN AT HSOWTIRE SNT-HEHA H 5 20154E7 7 &
= A
U.S. NTP 1981 R: EBRENMW) TOIRNAMEOFEI S . SEAIZ A | US.NTP, 2014
o Wk L THEPAERH D Z LR FRENDIWE,
EU 2000 20 ANDENPAERS D &R INDIREWE ECHA, 2015
T, +0%T—20B3b5, EU-RAR, 2004
A3 B SEBR CIXEDNAMERFER I NN, AD | ACGIH, 2010
ACGIH 200001 e s e & o i i DL,
N 2: BIORNBAEME THY . NORERAMEYE | DFG, 2007
k4> DFG BT | syharezons.
N 2A : NIZRF L CBEZELLS BNAEND D LHIWr< | BAREREELE
IARBESRMRIETR | 1988 | o e apims by |2y e W 222014

4-7 AEMRFMBEEDOT LS

8 1 K O AR O — Mg fh, A0 - FEAEmEME R O DS AMEIC BT % A FHMERTAR 1 2 &R 4
“141CFE L O, BRAMEICONWTIE, 727V r= bV VEERFEEZTRTZ LD K
fifi TIXBIED e W BIREER N AME & U TR L7z, #0ZRB &K ORAZRBRONTIICE
WTH, RBEZEORWIREIIEDAMETH -7,

BN AMEDRE DRI DOV T, Quast (2002) DT » b 2 RN AMERER (FK) 12
1T 2 FHXARE R D FL R B A I R OV B B i 2 5 o 7 8 AR B BE D BN 25 <
FE N ANE DR DRSO A EVEFEANE 1.3X10° mg/kg/day Z. 77 U v =k U LA ENEH
2B 2 0% 0 oA EMFEmE & Lz,

TN AEDOT AFEFEIZ DOV TIE, Quast B (1980a) DT v b 2 FMFE N AMERER (K A)
WZBIT DHEDIM K O fEEL; CRARBMaE X OB ERES) O AEME OIS <, %
S AAE DV AR DA EVEFEANE 5.9X10* mg/m® %, 77 Vo= F U LG EMEFAM I
T B TR ARRIE OF FEVEFHME & LT,

AL ADNTNOREREIZBNTS T v b O AR R 2RI IE O R %
DRBDOHNTNDZEND, KFHEZETORENBAMED Y A7 HEFHZB W TIE, B0 EEHER
BIZHESS U R (BROBBEOBEN A BEEFME ST 288 0 ZEHFEDOL) L)
ABBHEF RIS U A7 e (W AZRE ORN AR EVEFRMIC 9 2 WA RBE R &
D) EHEFLEEEZ LT, YEWEO Y 27 2HEFT 2 Z L REERMICRY TH D &
EZzbBND,
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#4-14 7HOUO=-MNILOEFSETHEDOEED

7 RO S AEME A PERE AT

— TN 1.0 X107 mg/kg/day

g A5 - 8 EFENE | 1.0X 107 mg/kg/day

T AE 1.3 X10° mg/kg/day *

— 1.5X10” mg/m’ (1 HERE 6.0 X 107 mg/kg/day \ZFH )

WA | BB - FEAEEENE | 1.2X107" mg/m® (1 HAEEUE: 4.9X 107 mg/kg/day [ ZFH )

R A 5.9x 10" mg/m’®* (1 AEIE 2.4X10™ mg/kg/day |ZF124)

*K BRI (B T D /N DA E PR AT
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26

DAFEFE AT T 1.0x107 mg/kg/day, W A#%

e

B D LTS A T T 1.2%107" mg/m®, % O FREK

DI ANET 1.3x10° mg/kg/day (FFE L AR) W ARRBEOIERANET 5.9x10" mg/m® (F2H

) Tholz,

+& 5-10 YROHFICERAL-AEHHFROELD

—fREMH EEHRESN EHhAE (REREE)
BORK % A #2 % RORK AR RORK AR
_ 1.0%x1073 15%1072 1.0%x1072 1.2x107" 1.3x107° 59x10™*
EHETM{E
AEIEEHEIE mg/kg/day mg/m? mg/kg/day mg/m® mg/kg/day mg/m®

@ JRHEHER

1 & WA OREBNC A FERIE & AORBREZ L LT 27

A LR R R

WA IZ DWW T, REAHIRE & A EMERIE 2 i LTV 5, RABRIPEHIR 39 fPTic

DNWTY X7 BEEFT B LY A7

T 11 EHETICBW T U R BE&E LR, U AT
WA D U A 7 HEFHFE R CTIZ 1 AT W T Y 27 &

km> CTh o7,

&

A

ANITAY L =

mARAEH LT,

L VA7

& 5-11 LFEEHERICES—REEICEFTBIRIEHBER

—EEMICBIT D) A HEERE R AR T, BRARKEO ) R 7 HEEHER T
AR EEAE T 3,455 kmP CThoT-, F7-.

RS BIAIL 3

BEOFs 73 BEEEmiE
REEH ""7*2;;2;%‘* zossEmn | O TREE L
BOREK K& -KEHEE S 11/39 3,455
B ARRE REBEH S 1/39 3

F& 5-12 |21%. O T HQ(Hazard Quotient: /N — Kkb) M 1 LA EE 722572 11 #i8D
N

& 5-12 LFEEEHERICESC—BREYE @ORB) IZBTH)RIHHER

. ) e A | B85 oy hz | Km0 | Ki~om | aft#s®| Ho | Ho | Ha | Ho | Ha | Ha | He | Ho | Ha | Ha
CHTLS | e Eliz s #2 | P27 5o |iEend | mElvead| [vyean | (~ikm) | (~2km) | (~3m) | (vt | <5k | (~em) | (~7km) | (~8m) | (~8km) |¢~10km)
cR PR | SRURN. BARM. MEEAK | o a | TROERARE 492 492 984 30 30 30 30 30 30 30 30 30 30
BR DhY | BREN. BERM. ABESK | 01 a | THRMERERE 406 406 812 25 25 25 25 25 25 25 25 25 25
DR i | GREN. BERM. ABESK | 01 a | THRMERERE 385 385 770 24 24 24 24 24 24 24 24 24 24
ER i | GREN. BERM. ABESKE | 01 a | THRMERERE 378 378 756 23 23 23 23 23 23 23 23 23 23
FR iY | BREN. BARM. ABEAK | 01 a | THRMERRRE 350 350 699 21 21 21 21 21 21 21 21 21 2.1
AR iY | BREN. EARM. ABEAK | 01 a | THRMERRRE 311 311 622 19 19 19 19 19 19 19 19 19 19
GR iY | BREN. BARM. ABEAK | 01 a | THRMERRRE 299 29.9 598 18 18 18 18 18 18 18 18 18 18
HR Lok H ESRH MEESHK | o a | THRMERERE 298 298 596 18 18 18 18 18 18 18 18 18 18
g hREY | AREN. EAREM. GBEAK | o1 a | TROEARE 237 231 473 15 15 15 15 15 15 15 15 15 15
JR PR | SRURN. BARM MEEAHK | 0 a | TROEARE 203 203 407 12 12 12 12 12 12 12 12 12 12
KR PR | BRURN. BARM MEEAHK | 0 a | TROERARE 193 193 387 12 12 12 12 12 12 12 12 12 12

F 5-13(21F, WMARKTHQMN 1L EE7Z2o7 1 HUSONRZRT,
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& 5-13 LEEEHERICESC—BREBYE (RARR) IZHTH)RIHHER

" Ty . ey R | 25 | FATHAINR | KE~OH | ki~ | HEEHE | HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ
LT | B GRS &S zf =2 HE[t/vear] [H&lt/vear] | [t/year] [ (~1km) [ (~2km) | (~3km) | (~4km) | (~5km) | (~6km) | (~7km) | (~8km) | (~9km) |(~ 10km)
AR - - - - WiE 1613 16.1 1774 20 08 04 03 02 02 01 01 01 01

F+ 5-14 Tl AEFERAEFMEICBIT AU A 7 HEFER 4 73, AR AR OV TIL,

WTNOHLSIZEWTH U A ZBEITRD Lo Tz, 72, JEHTE S 1km AN O HQ

D e KA ORI T 0.30, WARRKT0.24 THHoTz,

& 5-14 LFRBHERICE SCERRESEICE TS RVHEHER

UROHEEH DR B ED s
BHHE VAOBEEIH (km?)

YAVBEREER

BOZR K& KEHEH S 0/39 0

% AFE R REPHS 0/39 0

F 5-15 TiE, EBAMEICB TV A7 HEHRERZ 7T, RORKEO U 2 7 HEEFHFERT
1225 EATICR W T Y A7 & LR, U X7 IREEEEREIL 7,853 km® Th o7, WA
BEOU A7 HEFHERTIL 19 BATICBWTY 27 8B&L720 ., VAT ﬁ%ﬁﬁ“ﬁ%i 2,101
km® ThHoto, £, BORE EWMARKO HQ A5t LIZE 24, 26 f@TicBWTU &

WG L R0 U X7 IGASC TS IT 7,856 km® ThH - 7=,

& 5-15 {tEBEBHBERICE SCREBAKRICETRVRIEHER

RERK YRAVBZEAE

SHHE (km?)

YATHEET DR R ER — VAVBEREER

BOREK K& -KEHEE S 25/39 7,853

% AFR R REPHS 19/39 2,101

ROBKR+ R AZR K& -KEHEE S 26/39 7,856

£ 5-16121F. MORKETHQ N 1 LA EL o 7= 25 IS DOHNRERT,

& 5-16 (LEXBHERICESCRAAM BOER) (CHTHVRVHMTER

. ) e i | B8 S oy hx | KEAOH | Ki~OH | AH#EE| Ho | Ho | Ha | He | Ha | Ha | Ha | Ha | Ha | Ha
CHTLS | e GRLRIEE #2 | P27 5o |iEvend | mElvead| [vyean | (~ikm | (~2km) | (~3m) | (vt | 5k | (~em) | (<7 | (~am) | (~8km) |(~10km)
cR iy | GREN. BERM. ABESKE | 01 a | THRMERERE 492 492 984 2324 2324 2324 2323 232.3 2323 2323 2323 2323 2323
BR Lok (HISEESE [ o1 a | THRMERERE 406 406 812 1918 1918 1918 1918 191.8 1918 1918 1918 1918 1918
DR hRA LHIEESHK [ o1 a | TEERER 385 385 710 1819 | 1819 [ 1819 | 1819 | 1819 | 1819 | 1819 | 1819 | 1819 | 1819
ER Ry | aREH. AR MBESK | o a | TEERER 318 378 756 1786 | 1786 | 1786 | 1786 | 1786 | 1786 | 1786 | 1786 | 1786 | 1786
FIE Ry | aREH. SARN. WBRESK | o a | TEERER 350 350 69.9 165.1 165.1 165.1 165.1 165.1 165.1 165.1 165.1 165.1 165.1
AR R | AREH. BARK. WEEAK | o1 a | TEEEABRRE 311 311 622 1469 | 1469 | 1469 | 1469 | 1469 | 1469 | 1469 | 1469 | 1469 | 1469
G R | AREH. BARK. WEEAK | o1 a | TEEEABRRE 299 299 598 1412 | 1412 | 1412 | 1412 | 112 | 1412 | o412 | 1412 | 1412 | 1412
HR PR | SRURN. BARM. MEEAHK | 0 a | TROEARE 298 298 596 1408 1408 1408 1408 1407 1407 1407 1407 1407 1407
0 PR | SRURN. BARM MEESHK | o a | TROERRE 237 231 473 1117 1117 1117 1117 1117 1117 117 117 117 111.7
JR DhY | BREN. BERM. ABESKE | 01 a | THRMERERE 203 203 407 96.1 96.1 96.1 96.1 96.1 96.1 96.1 96.1 96.1 96.1
KR iy | GREN. BERM. ABESKE | 01 a | THRMERERE 193 193 387 914 914 914 914 914 914 914 914 914 914
AR - - - - Wi 1613 16.1 1774 763 762 762 762 762 762 762 762 762 76.2
LR Y | SREH. EARK. MBEAK | 01 a | TEMERBRE 123 123 245 580 580 580 580 580 580 580 580 580 58.0
BR - - - - Wi 805 80 885 38.1 380 380 380 380 380 380 380 380 380
AR - - - - i 739 74 813 350 349 349 349 349 349 349 349 349 349
CcR - - - - i 629 63 692 298 297 297 29.7 297 297 297 297 297 297
BR - - - i 569 57 626 269 269 269 269 269 269 269 269 269 269
Mg k) CHIERESHE [ o a | TEEEABRRE 34 34 69 162 162 162 162 162 162 162 162 162 162
NE i JHISEESE [ 01 a | THRMERERE 18 18 36 84 84 84 84 84 84 84 84 84 84
oR iy | GREN. BERM. ABESKE | 01 a | THRMERER 1.7 17 35 82 82 82 82 82 82 82 82 82 82
8 - - - - Wi 169 17 186 80 80 80 80 80 80 80 80 80 80
PR i | BREN. BARM. ABEAK | 01 a | THRMERERE 15 15 30 71 71 71 71 71 71 71 71 71 71
[ Y | SREH. EARK. MBEAK | 01 a | TEMERBRE 08 08 15 36 36 36 36 36 36 36 36 36 36
RIZ PR | SRURN. BARM. MEEAHK | 0 a | TROEARE 08 08 15 36 36 36 36 36 36 36 36 36 36
SR PR | SRURN. BARM. MEEAHK | 0 a | TROERARE 03 03 06 13 13 13 13 13 13 13 13 13 13

£ 5-17 101, MARKECTHQ N 1 LLEE -5 7= 19 HEDONREZRT,
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% 5-17 tEBEBEHFERICEICRIFAE (RAZER) ICBITAVRI#HER

o o . g | EE FATFAYNR | READH | KO | SFHHHE [ HO HQ HQ HQ HQ HQ HQ HQ HQ HQ
Bl RSN L &S zg T & t/year] | HiBlt/vear] | [t/vear] | (~1km) | (~2km) | (~3km) [ (~4km) | (~5km) | (~Bkm) | (~7km) | (~8km) [ (~9km) |(~10km)
AR - - - - i 1613 16.1 1774 497 204 1.1 79 56 42 34 28 23 20
B} - - - - Wi 805 80 885 248 102 55 39 28 21 17 14 11 0.98
AR - - - - Hits 739 74 813 228 94 5.1 36 26 19 15 13 11 09
CR - - - - WiE 629 63 692 194 80 43 3.1 22 1.7 13 11 09 08
BR - - - - WiE 56.9 57 626 175 72 39 28 20 15 1.2 097 08 07
cR i RIEEEEHE [ 01 a | THRMERRRE 492 492 984 152 62 34 24 1.7 13 10 08 07 06
BR i BISEAHE | 01 a | TRMERERE 406 406 812 125 5.1 28 20 14 11 08 07 06 05
DR sty BIBEAE | 01 a | TROEARE 385 385 710 119 49 27 19 13 10 08 07 06 05
ER sty BIBEAE | 01 a | TROEARE 378 378 756 17 48 26 18 13 0995 08 06 05 05
FiR alciky) HEBEAE | o1 a | TROERARE 350 350 69.9 108 44 24 1.7 12 09 07 06 05 04
AR hiaY 4 ASEESE [ 01 a | THRMERERE 311 311 622 96 39 21 15 11 08 06 05 04 04
GR i BISEAE | 01 a | THRMERRRE 299 299 598 92 38 21 15 10 08 06 05 04 04
HR hiaY BISEAE | 01 a | THRMERRRE 298 298 596 92 38 21 15 10 08 06 05 04 04
® i BISEAE | 01 a | TRMERERE 237 237 413 73 30 16 12 08 06 05 04 03 03
JR sty BIBEAE | 01 a | TREOEARE 203 203 407 63 26 14 099 07 05 04 03 03 02
KR ity JHIEEESE [ o1 a | TROEARE 193 193 387 60 25 13 09 07 05 04 03 03 02
IR - - - - Wit 169 17 186 52 21 12 08 06 04 04 03 02 0.2
LR iy | GREN. B RIEEEAE [ 01 a | THRMERERE 123 123 245 38 16 08 06 04 03 03 02 02 0.1
MR i | BREN. EARM. ABESK | 01 a | THRMERRRE 34 34 69 11 04 02 02 o1 01 01 01 00 0.0
- Y L/ 7 = N - .
R 518 (1L MRS & AR O HQ DR FFA 1 BLE & Ap 72 26 I ONFR &2 7~ 7,
e - - =
& 5-18 LEERBHEMICE SCENAKEORRBR+RARR) ICBITHRIHHER
! ) e it | B8 S oy o | KEADH | Ko |aREEE| HQ | He | Ha | Ha | Ha | Ha | Ha | Ha | Ha | Ha
CHELS | e ElE s w2 | P27 5o |iEvend | mElvead| [yean | (~ikm | (~2km) | (~3m | (vt | 5k | (~em) | <7k | (~8m) | (~8km) |¢~10km)

cR Loty AEEESHE | 01 a | THRMERERE 492 492 984 2476 2386 2357 2347 2341 2336 2334 2332 2330 2329
BR i AIEEEEHE [ 01 a | THRMERRRE 406 406 812 2043 196.9 1946 1938 1932 1929 1926 1925 1924 1923
DR hiaY AEEEEHE [ 01 a | THRMERRRE 385 385 770 1938 186.8 1845 183.7 183.2 1829 182.7 1825 1824 1823
ER i AEEEEHE [ 01 a | TERMERERE 378 378 756 190.3 1834 1812 1804 179.9 1796 1794 1792 179.1 179.1
FIR ity BIBEAE | 01 a | TROERARE 350 350 69.9 1759 1695 1675 1668 166.3 1660 1658 165.7 1656 1655
AR ity BIBEAE | 01 a | TROEARE 311 311 622 1565 1508 1490 1484 1479 1477 1475 1474 1473 1472
GR Ik MEESHE | o a | TEEEMABRRE 299 299 598 1505 | 1450 | 1433 | 1427 | 1422 | 1420 | 1418 | 1417 | 1416 | 1416
HE Ik JBIBESE | o1 a | TEEEABRRE 298 298 596 1500 | 1445 | 1428 | 1422 | 1418 | 1415 | 1414 | 1413 [ 1412 | 1411
AR - - - Wi 1613 16.1 1774 126.1 96.7 873 84.1 818 804 795 789 785 781
® i AEEEEHE [ 01 a | THRMERRRE 237 237 473 1190 1147 1133 1129 1125 1123 1122 1121 1120 1120
JR i AIEEEEHE [ 01 a | THRMERRRE 203 203 407 1024 987 975 971 968 966 965 964 964 963
KR hiY | BREN. EARM. ABESK | 01 a | TERMERERE 193 193 387 973 938 927 923 920 919 918 917 916 916
BR - - - - i 805 80 885 629 482 436 419 408 401 397 394 392 390
LR PR | SRURN. BARH. MEEAHK | 0f a | TROERARE 123 123 245 618 595 588 586 584 583 582 582 58.1 58.1
AR - - - - His 739 74 813 578 443 400 385 375 368 364 362 360 358
cR - - - - i 62.9 63 69.2 492 317 341 328 319 314 310 308 306 305
BIR - - - - Wi 569 57 626 445 341 308 296 288 284 28.1 278 211 216
MR iY | BREN. BARM. ABESK | 01 a | THRMERRRE 34 34 69 172 16.6 164 164 163 163 163 162 162 16.2
[Ty - - - Wi 169 17 186 132 104 91 88 85 84 83 83 82 82
N EaLE) Aﬁtﬁﬂ EAR MBEAE | 01 a | TEOERRE 18 18 36 90 86 85 85 85 85 85 84 84 84
o’ ity BIEES o1 a | TROERARE 17 17 35 87 84 83 83 82 82 82 82 82 82
PR ity BIEES o1 a | TREOERARE 15 15 30 76 73 12 72 71 71 71 71 71 71
QR ity BIEES o1 a | TREOEARE 08 08 15 38 37 36 36 36 36 36 36 36 36
RIZ alciky) HEES o1 a | TROERARE 08 08 15 38 37 36 36 36 36 36 36 36 36
SR Loty HISEEAN | 01 a | THRMERERE 03 03 06 14 14 14 14 13 13 13 13 13 13
TR i | BREN. BARM. ABEAK | 01 a | THRMERRRE 02 02 04 10 0.999 0.987 0.983 0980 0978 0977 0976 0976 0975
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€ 3,000 & T ]
= L8 i = 3
#E 2,500 = i Iy
= @ e, @\
43 2000 6 ¥ =] PY 1 48
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0 ® . 0 0 . PS 0
& sRRE_& ALK Wig FRI_& LR
BARK. WRESK B, BIEE Sk
OVRVBSEEEE o RVBIBEMH OVRVBZEEEE o JRVBIBEMHK
BNAEGEED) HEMRAMERA)
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ODYRVBEHEEE o JRIVBIERHK OYRVBZHEEE o URIBIEH
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5-2-2 PRTRI&E#RIZE D < E1M

(1) REFFE
D RELFUA

REL, RO W/ L72 0K 90

HHICED S, TATOWHEICEHN S Dk

CHRH B HERT LT

7 % T

BTV MBI EEERICESSFHMI SR U THD (B 5-3 M), 7=72 L. PRTR
BEMICHE S < BFEIMICRB W TIE, At KA~ HEH 2e 230 )1 25118 7> 0 ] e
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—_ = = =
[UST O I  )

7o HEHIEIZIS U TACBH KB ECAM BT BK) 2&ET 5, 2FE 0, Fedenm
JITHIVTECE K EBRCAMEEIL 8K 2FE L., N g chOHNITZEN L EZE
JE L7y, PRTR E#H CIE, JmHE¥EE T L O FKE~OBE) & & BB O T KE K ARLE
MR DARBE O D 72D, BEED F/KEKRRLEMZ Z R E LTHoTe, 727U
2=k ULO FRKEE RIS I3 T D KR VORI~ DT 13 0.4% % 1V19.6% (PRTR
Ji AR B HER 15 S O 1T Ol A - 2 B L2 IC e » TR & LCHEEE

HERF L 7=,

@ HHEDIER

ER% 25 4E FE 9245 @ PRTR J@E H 150 SF2EPT M OB BN e O T KB SRR ER S TEH AT D 9 5,
ANDOEIED FAT 10 EETic oW T, & 5-19 I[CHEH &2 7T,

% 5-19 PRTRIEHEXMCLOHHE

AT E K E REtHHE

No. | ARG REEZ [t/year] [t/vear] [t/year] B KIS B
1 |c& bT% 22 4.3 26.3| AifEig
2 |KE Ex-TRRENESE 18 0 18
3 [c& LT 17 0 17
4 |FE LT 16 0 16
5 [GE LT 13 0 13
6 [HE bT% 11 0 11
7 |BE bT% 11 0 11
8 |Ig bT% 10 0 10
9 (AR LT 5.1 0.26 5.36(BJI|
10 |[EE eI % 0.6 1 1.6[CJII

Q@ REFEARNREDHIER

WA, ALFIEE B2 O 7o R R & RIARIS, SEHIR S L oPti e 2 TR LT
7 Uw=hUAOMERIY . PEHIFEDI T 2 BREEAR TR E OHEEHRIE R 2R 5-20 (2R
B

VAR 25 AR R HANJR B R S O FEM 21 FKALER SRR (4R D MR R
(http://www.env.go.jp/chemi/prtr/result/todokedegaiH25/syosai/21.pdf)
HeERTk D &Y, EF=1—(EM+SL). EM=(1—1/(1+5.149H.°))x0.8898, SL=1—1, (1+
4.2162x10°Pow) . EF : Jtii K ~DOBITHE, EM : KA~OBATH, SL: (5R~OBITHE, H, : Rk L
o~ U —EH. Pow: 47 & /) — )/ Koy EARE

80



O 0 39 N L B W

10

11
12
13
14
15
16
17
18

19
20
21
22

£ 5-20 BHFERDORBEEDREHTER

JKigiE 5 REHHES (FEE1kmIYT)

2y 2 B8 2 B8
[mg/L] [me/kel [me/kel [mg/m*] [me/kel [me/kel [me/kel [me/kel [me/kel [me/kel
1 0 0 0 99x10 | 40x10 %[ 21x107*| 28x107*| 36x10~*| 36x10 "] 41x10 %[ 40xi0”’
2 0 0 0 0 33x10 % 17x10 7 23x10*| 3.0x10 % 3.0x10 %[ 33x10 %] 33x107’
3 0 0 0 0 31x10°| 16x10 %] 22x107*| 28x107*| 28x107*| 31x10"% 31x107’
4 0 0 0 0 29x10 %] 15x10 7 21x107*| 26x10 % 26x10 %[ 3.0x10 %] 29x107’
5 0 0 0 0 24x10 %] 12x10™*| 17x107*| 21x107*| 21x107*| 24x107%| 24x107’
6 0 0 0 0 20x10 °| 11x10 %] 14x107*| 18x107*| 18x107* 20x107%| 20x107’
7 0 0 0 0 20x10 %] 114x10 ™ 14x10*| 1.8x10 7% 1.8x10 %[ 20x10°| 20x107’
8 0 0 0 0 1.8x10 % 95x10°| 13x10~*| 17x10*[ 17x107*| 19x107°| 18x10”’
9 1.9x10 [ 19x10 | 6.0x10 %] 6.0x10 %] 93x10*| 49x10°| 66x10°| 84x10°| 84x10°| 94x107"| 92x10®
10| 73x107% 73x10 7% 23x10 72| 23x10 | 11x10*| 57x10°| 77x10°| 99x10°| 99x10 | 11x1077| 11x107®

FED N ICRTESIE, & 5-19(CHB T HHHREAT LTS,

@ NDEREHITER
RIZERDERFEFRDPREICEVEREFOEAEIEEZRL. #HREELIZEITHA

DEMEZRO-FERER 5-21 12FF,

F® 5-21 REBEEANEREHEER

AR BIE IR 2 [mg/kg/ day] ERE

FKigiEH o A D CGERIkmIYT) [mg/kg/ day]
No. | kiR | mamER | xmma | EPERE I EEERE | auomn | mmmn | gomns | mases | cpms
1 0 8.7x10 %] 16x10 % 40x107% 26x1077| 49x10"[ 16x10 "% 9.0x10 °[ 16x107% 16x107°
2 0 0 13x10 3| 32x10 7% 22x1077| 40x10"[ 13x107'? 25x1077[ 13x107% 1.3x107°
3 0 0 12x10 %[ 31x10 % 20x1077] 38x10"[ 12x10 "% 24x1077[ 12x107% 1.2x107°
4 0 0 12x10 3 29x10 % 1.9x1077] 36x10"[ 12x10 "% 22x1077[ 12x107% 1.2x107°
5 0 0 95x10 *| 23x10 %] 16x1077| 29x107"| 94x10 "] 1.8x1077| 95x10*| 95x107*
6 0 0 80x10 | 20x10 % 13x1077| 24x107"| 79x10 "] 15x10 77| 80x10 ‘[ 80x10~*
7 0 0 8.0x10 | 20x10 % 13x1077| 24x107"| 79x10 " 15x10 77| 80x10 ‘[ 80x10~*
8 0 0 7.3x10 *] 1.8x10 %] 12x10 77| 22x10 [ 72x10 [ 14x1077| 7.3x107*| 7.3x107*
9 7.6x10 °| 6.9x10 77| 37x10 % 92x10°| 61x10 % t1ax10 [ 37x10 [ 77x10°| 37x107*| 45x10”*
10 29x10 | 27x10 %] 44x10°| 1ax10°] 72x10°| 1.3x10 " 43x10 ™[ 29x10*| 44x107° 34x107*

I DERBHENSFE Tkm MO ADHEEERE
FEDNoITRTEFIE. ' 5-19I1CBF2HBREAT LTS,
TN REBEARPRENOANDHEENEZHETET AOICERALENTIA—FREUTOELEY THS,

(BffiHAFVAVE

E3i

ZHR)

ADKRE : 50[kg], KKRAE : 20[m*/day], BRElKIERE : 2[L/day]
BMERE hEESE/EY protected : 19. 7[g/day], #1 EEBEEY exposed : 16. 8[g/day]
thTFEREMEY : 7.0[g/day], ILAE S : 0.6[g/day]
KoK - 1.4[g/day] #EKEA : 43.9[g/day]

%8 : 0. 2[g/day]

F7-. B 56123k 5-19 IR LR T L ot &R 5-21 IR LT EBRELES T

7 TR,
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% 5-31 G-CIEMS D EIZHELRT—2DFELD

I5H B RAE i

AU — (G Pa*m?/mol 1.84x10 25°CREMEME

KRR mol/m? 1.54x10° 25°CREMIEE
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FO3/—ILEKEDED R EZREK - 1.29 1Q'ozPow
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BINCIERRT 2 2 L 288 L C, EBEY (M EEEEY., T EEY) ROSEY (R,
L) PoOROBRELR ML TS,

BIEE LT, RAAERE L UEFEAEBRT 2RI O ZEBOKRKE (BIED - &
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% 5-34 G-CIEMS OFHlEix Rt R ICH TR OEMERVRAZRICERIAKEE

3 RN —FEEHQD/I—tE> 521 )LiE
#0OEI=[mg/kg/day] @ofF
E T QEA | @O®RAHE
fiE ( BRI | BT
18— &&t FEHA) FREKRR fiEi( HQ
43 (BFt+ | [mg/kg/da | HQ O =E E#HA) | HQIRA | BE+K
1L JE 4L 513l [R5 [51) v] =D/Q) | [mg/m®] | [mg/m] | =Q/@) A)
0 1 5.5x107'2 | 9.8x107® | 9.8x10°® 1.3x107° 0.0075 1.2x107° | 5.9x10™* 2.0x1078 0.0075
0.1 5 42x107"2 | 9.8x10¢ | 9.8x107® 1.3x107° 0.0075 1.6x107° | 5.9x10™ 2.7x1078 0.0075
1 38 1.5x107"" | 9.8x10® | 9.8x107® 1.3x107° 0.0075 6.2x107° 5.9x10™ 1.1x107° 0.0076
5 186 8.8x107"" | 9.8x107® | 9.8x10°® 1.3x107° 0.0076 | 2.6x10® | 5.9x10™* 4.4x107° 0.0076
10 371 1.5x107° | 9.8x10® | 9.8x107® 1.3x107° 0.0076 | 5.0x10® | 5.9x10™* 8.5x107° 0.0076
25 927 40x107"° | 9.8x10% | 9.8x107® 1.3x107° 0.0076 1.3x107 | 5.9x10™* 2.1x10™ 0.0078
50 1853 2.9x107° | 9.8x107® 10x1078 1.3x107° 0.0078 | 4.0x107 | 5.9x10™* 6.7x10™* 0.0084
75 2779 1.3x10® | 9.8x107® | 1.1x1077 1.3x107° 0.0085 | 3.2x10° | 5.9x10™* 0.0053 0.014
90 3335 9.8x10® | 9.8x10® | 1.5x107 1.3x107° 0.015 9.6x10°% | 5.9x10™* 0.016 0.031
95 3520 3.9x107 | 9.8x10°8 | 2.1x107 1.3x107° 0.037 1.1x107° | 5.9x10™ 0.019 0.056
99 3668 2.9x107 | 9.7x108 | 4.5x107 1.3x107° 0.029 7.0x10° | 59x10™ 0.12 0.15
99.9 3701 1.2x10° | 9.8x107® | 1.2x107° 1.3x107° 0.90 9.2x107 | 5.9x10™* 0.0016 0.91
99.92 3702 3.5x107° | 9.7x108 | 3.5x107° 1.3x107° 1.6x10™ | 5.9x10™ 0.27
99.95 3703 0.00057 | 9.8x10® | 5.7x107* 1.3x107° 2.3x10°% | 5.9x107 0.0040
99.97 3704 0.00066 | 9.8x10® | 6.6x107 1.3x107° 2.3x10°% | 59x10™ 0.0040
100 3705 0.0044 9.8x107® 0.0044 1.3x107° . 1.4x10° | 5.9x10™* 0.023
4 XHQ OEE D OHEBFOEILIZ 01 LLE1XRE. BREDEILIE 1 LEERT,
5
1.00E+01
—HQ(#2O+IB A)
1.00E+00 it i i —_—
(o]
I
::}_l 1.00E-01
I
o
”~
~
1.00E-02
1.00E-03
0 10 20 30 40 50 60 70 80 90 100
6 il ¥ & i F DHQD N—E 21V
7 B 5-8 G-CIEMS QOFFlix &t RICHIT2ANOEORBRVBEAZERDESTH/ \YF—FLEHQ)
8 DIRA—EU2/ILE
9

91



3

e BN B e Y|

# 5-35 G-CIEMS QiR RICHITIKERERVAREBEIC

EI<EOERERUVNF—FLHQD/A—t21)L{E

FO—AHEH BOLE-RESHE BOFENLAME
QEEMH QFEM @BFEH
ST {E ST {iE ST {iE
N—t4 [mg/ke/d HQ [mg/kg/d HQ [mg/kg/d HQ
1L [[Efiva ay] =D/Q) ay] (=D/Q) ay] =D/®@)
0 1 9.8x1078 0.00100 9.8x107° 0.0100 9.8x1078 1.30x107° 0.0075
0.1 5 9.8x1078 0.00100 9.8x107° 0.0100 9.8x107® 1.30x107° 0.0075
1 38 9.8x1078 0.00100 9.8x107° 0.0100 9.8x107® 1.30x107° 0.0075
5 186 9.8x1078 0.00100 9.8x107° 0.0100 9.8x1078 1.30x107° 0.0075
10 371 9.8x1078 0.00100 9.8x107° 0.0100 9.8x1078 1.30x107° 0.0076
25 927 9.8x1078 0.00100 9.8x107° 0.0100 9.8x107® 1.30x107° 0.0076
50 1853 10.0x1078 0.00100 10.0x107° 0.0100 10.0x1078 1.30x107° 0.0077
75 2779 1.1x1077 0.00100 1.1x10™ 0.0100 1.1x107° 1.30x107° 0.0085
90 3335 1.5x1077 0.00100 1.5x10™ 0.0100 1.5x10°° 1.30x107° 0.012
95 3520 2.1x1077 0.00100 2.1x107* 0.0100 2.1x107° 1.30x107° 0.016
99 3668 4.5x1077 0.00100 45x107* 0.0100 45x107° 1.30x107° 0.035
99.9 3701 1.2x107° 0.00100 0.012 0.0100 0.0012 1.30x107° 0.90
99.92 3702 3.5x107° 0.00100 0.035 0.0100 0.0035 1.30x107°
99.95 3703 5.7x107* 0.00100 0.57 0.0100 0.057 1.30x107°
99.97 3704 6.6x107 0.00100 0.66 0.0100 0.066 1.30x107°
100 3705 0.0044 0.00100 0.0100 0.44 1.30x107°

XHQ QIEEDOREBIFOEILIZ 01 LLE 1 R#E. BIREDEILIEZ 1 LLEERT,
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# 5-36 G-CIEMS QOFFlixtZ i mDRARBICRIAK[BEICE SINTF—FEHQD/—

2524 )LE
DR A B mA—fREE WA ETE- RS IR A FHVA
/8= LR BAR
£y - Q== QHEM @FZH
a4 = 54 i HQ 54 i HQ ST 4 i HQ
| gz | [me/m’] mg/m%] | CO/Q@) | [me/m*] | CO/®) | [mg/m®l | D/@)
0 1 9.7x107"° 0.0150 6.5x10°® 0.120 8.1x10°° 5.90x107* 1.6x1078
0.1 5 1.2x107° 0.0150 7.8x10°8 0.120 9.8x10°° 5.90x10™* 2.0x1078
1 38 5.7x107° 0.0150 3.8x1077 0.120 48x1078 5.90x10™* 9.7x1078
5 186 2.5%x1078 0.0150 1.7x1078 0.120 2.1x1077 5.90x107* 4.2x107°
10 371 48x1078 0.0150 3.2x10°® 0.120 4.0x1077 5.90x10™* 8.2x107°
25 927 1.2x1077 0.0150 8.2x10°° 0.120 1.0x1078 5.90x10™* 2.1x10™*
50 1853 4.4x1077 0.0150 2.9x10°° 0.120 3.7x10°® 5.90x107* 7.5x107
75 2779 3.1x107® 0.0150 2.1x107* 0.120 2.6x10°° 5.90x107* 0.0053
920 3335 1.1x107° 0.0150 7.3x107* 0.120 9.1x10°® 5.90x10™* 0.018
95 3520 2.3x107° 0.0150 0.0015 0.120 1.9x107* 5.90x10™* 0.039
99 3668 6.5x107° 0.0150 0.0044 0.120 5.5x107* 5.90x107* 0.11
99.9 3701 25x107* 0.0150 0.017 0.120 0.0021 5.90x10™* 0.43
99.92 | 3702 25x10™* 0.0150 0.017 0.120 0.0021 5.90x10™* 0.43
99.95 | 3703 2.5x107* 0.0150 0.017 0.120 0.0021 5.90x107* 0.43
99.97 | 3704 3.2x107* 0.0150 0.021 0.120 0.0027 5.90x107* 0.55
100 3705 3.4x10™* 0.0150 0.023 0.120 0.0029 5.90x10™* 0.58

XHQ QIEE D OREBIFOEILIZ01 LLE 1 R#E. BIREDEILIEZ 1 LLEERT,
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BAOREB CTORBEREICE S HQ

RABK TORERIZE S HQ

— 5 0.025
CHREE (AR (5D )
%: 45 QLR (46 () FB) i ]
. = HQURSR R (40T SR (1hish) $ER) I 002 |
W HQ(RE & (M b SR E Y (Exposed) (TRIE)EHR))
_3s B HQURR R (L SR Protected) (5D HI) || -
é BHQURBE (RAEIER) =
R 3 OHURBE (ALUE)) M ﬁ 0.015 1
# . BHQURR R (WFER) I =
él : BHQ(REE (T EREM)) ,|<
M 2 BHQ(EFE B (i L EB R M (Exposed)) ! & 001
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1 0.005 |
05
0 ‘ ‘ ‘ ‘ ‘ ‘ 0
1 2 3 4 5 6 7 8 9 10 7 8 9 10
e 0.5 0.003
CHREE (AR (5D ) —
ﬁg . 0.45 wHQUR T B (46 (EH0) R f
wHOURER (3 T &DAEY (i) 1B ) 0.0025 -
b s 04 QR R E AR E I Exposed) (RS R |
e T o35 S HQURER (L SR (Protected) (5D HIY) || =
E=y # BHQRBE (RAEIER)) M 0.002 +
ﬁ 03 OHUBREE (LLR)) i ﬂ
ﬁ 025 lHQ(iﬁf(lﬂiﬁ}ﬁﬁx)i [ % 0.0015 -
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REL T’ 5-37 1277,

% 5-37 RIEhOHFHELERLIIREDSERLE

PRTR
BH+EH

VA% Tavh
xS 96%
ﬁ;ﬁ Kig 4%
TiE 0%
xS 98%
R 7Kg <1%
SECLLEE TiE <1%
E3=1 <1%

(4) G-CIEMS QH#EHEREE-R) T T—R2ED LLE R

G-CIEMS OHEFHE R DO Z UM MR T D720, T=4 U > TR E L ORI 21TV E
HOHEREIToTo, RR]E=FV V7 OREHF & G-CIEMS TH#E Sz KKIRE D /—
U XA NVEER 5-15 (2, KEET=F ) 7 OREHPH L G-CIEMS THE G S /- /KB
FEoR—trZ A4 EZE 5-16 |27,

BB INLORFTIIEET=F U 728 D RERH O /N —Z 3R E P O % 213X
<0.000015~0.0020 7 EHYHFFL L7z, E=F U U TIZBW TR OR RN & 255121,
BEGHEICAE S EORB FIREZ AV COR L, BEGHEO NN—F£ 7R TlIm FIRIE~ &
KEZRL TS,

REAFREIZON T, BERHOLE TIE, SRR U2, O0T=4 UV 7REOH N
FWZ L ZRLTWS, G-CIEMS HEGFHRSE /BREEE =4 U o IR E D KD 10~ 10" fF 1L/
LD RRBREE=Z ) VITREDHNEVIRE &R D TH o T2,

KREREIZOWTIR, REFRAOHK TIX, REOEWHAT, =4V 77 —Z Dk
EHPAIX, G-CIEMS #FHEED LV EmWI L &2 d, RICHSTORELZ IS L, £=
A2V TREOFMENZ EE2 R LTS, SN REET=4 U VT IRED & WEPH T
XVBREEE =4 U U Z PRI G-CIEMS HEFHEEE D 1/100~10 {FFRE & 72> T D[N RS
iz,

97



1.00E-02
1.00E-03
1.00E-04
1.00E-05
1.00E-06
— 1.00E-07
£ 1.00E-08
=14}
£ 1.00E-09
il )
g 1 00E-10
R 1.00E-11
K 100612

1.00E-13

1.00E-14 -

1.00E-15

ﬂ KSR [mg/m3]

0200°0~S10000°0>
(EHe~TeWH) HUBME Y BEUEXEYEY

§¢00°0~8200000°0>

(BHoe~9T W ) HUB X B HGELEYEY

0

10 20 30 40

50 60

70 80

90

RKEBED/ I A—EVE(L

100

B 5-15 G-CIEMS #5BELE=4)VTBREOGEE DL (XR)

1.00E+00

1.00E-01

1.00E-02
1.00E-03
1.00E-04
1.00E-05
1.00E-06

= 1.00E-07
g 1.00E-08
wr 1.00E-09
EEE 1.00E-10
#f 1.00E-11
% 1.00E-12
1.00E-13
1.00E-14
1.00E-15
1.00E-16
1.00E-17
1.00E-18

¢0TX6'T ~5.0TX0'€> (VCH)BREC T

= KR E [mg/L]

0

10 20 30 40

50

60

70 80

90

KIEEBED/S—EVE1IL

100

E 5-16 G-CIEMS #5BELE=4) VT BREOGEEDLE (KEH)

98




[N

O© 0 3 O L B~ W

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31

32
33
34
35

5-4-3 REE=4YYJT—2ICE DA
(1) RRE=BVT T—RIEIGEHE &) RV

BT 5 HEICB T RKE=F I VT — 2 DR RKIEETH S 0.0020mg/m’ (ﬁikxﬁ%ﬁ
23 AEHE) AL T, MRS D W AR O R E 2 0.0020mg/m’  (F5 R
8.00x10mg/kg/day) . Hi_E¥#BEEVEY(Protected), Hii b &5 EEM (Exposed), Hi T8 E/EY . q:lj\?
e OV AL R O PRI IS < RN BERUE & 1.66x10 ' mg/kg/day & HEFE L7,

EESHEORK[E=F YV 7T —FIZBITHEROWANREOFZRBERE (BItg) &, %
AN— i, WAAGE - AT AT AMEOF EHFMEH VT HQ Z#H ML TV
27 R EAT o T2, UX&?E%O)%*% & 5-38 I T L OIT, WMARKICHR D FREEIEE

(0.0020mg/m®) (T35t LT, W A—fk it oA EIEFEAE (0. 015mg/m3) XV HQ=0.13, WA
AHE - AN O A EE R (o 12mg/m3) £V HQ=0.017, W AFED A DA F AR fE

(5.9x10*mg/m’) £V HQ=6.3 TH Y. WMAFEMNAMEICB N THQ BN 1 LA EE 22572,

Flo, BISFEORKE=Z IV 7T —ZIZESSRARK COBIE L | &0 —REEL )
BT A M)ﬁ* EFEAGE 2 W THQAHEH L T XA 7 Gt 21T - 7=, )Xﬁ?&ﬁr@fk%
£ 5-39RT L DI, RWORK COERE (1.66x10 'mg/kg/day) 1ZxF LT, #&A— Vf@
A EVEFmAE (1.0x10 mg/kg/day) L VHQ=1.7x10"*, & 0 A5l %s A sk 0 A Eh nﬂﬂﬁﬁ? (1 0x107
mg/kg/day) £ 0 HQ=1.7x10", & 0 FEN AMEOAFEEFMME (1.3x10°mg/kg/day) & W HQ=0.013
THhb, b\fh%HQﬁilﬂ%‘ﬁE&fioto

B, RRE=FY 77 —F TRRNEEZ R Lz EELOHSIZOWT, oFEOHIE
R & LT, A2 4R EE130.0016mg/m’, “ERR224F F£1£0.0013mg/m>, A% 244F £ 130.0016mg/m’
JERK 254 5 130.00049mg/m’ T o W | ERR254E B ITARIRAE ) 2R L7223, HQIZWE AFE S AR
WCEIISHED 5 B2 1~ 244 DAFERTILL ETh o 72,

FROFHEEFEEFMEIZONT, BESFORKE=F Y 7T —2OREE x5 L LT
HQZHH L, HQO X 3B E M 5k (ETSHEDO %) & UTEH LMK EELR 5-40107
T, HQA LA E & 72 2 HS S E AT S T O RIS (OIS, 6ilg) & - 72,

F 5-38 XRE=SI T REICHETHRAZR (FFR)IZHTEH)AYH#E

;ﬁi'l'iﬁﬂﬁﬁlﬁﬁ gl{éé @')Z7?ﬁ§+(:ﬁﬁﬁ¢57§5§ HQ=®/
e '(;;%,E 14 5 i & @
—fREM 0.015mg/m?® 0.13
HE-RESMH &09:2 0.12mg/m® 0.017
R AE & 0.00059mg/m’ 34

£ 5-39 XR/E-SITREICHETHROZR (BENRVEEYER)

IZHITBIVRIH#E
OO -
- @UROHEETIZE A

== =i 3 E —
AEMHEMER ﬂ%‘c;:,%ﬁx 2 EE M OE Ha=D. @

—fREN P 0.0010mg/kg/day 1.7x10™*
AR RSN /; 4 0.010mg/ke/day 1.7x10°

LA Me/ K8 0y T 3 X 10 °mg/kg/day 0013
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£ 5-40 KKEZAQIVTT—RIZE T HQ B2 31812 A ¥

NF—FLE®D KEE=SUL T BEORIE S (EEFEDH)
X% BOBK AR
— sl ERE-RESN ENAME —BEn | £E-RESEH ENAME
1=HQ 0 0 0 0 0 13
0.1=HQ<1 0 0 0 4 0 623
HQ<O0.1 1,708 1,708 1,708 1,704 1,708 1,072
2
3 (2) KEEZRITT—RIEDGEHBE Y R H#E
4 EUISHEICB T A KEE=FY 7T — X ORRIEE Th 2 KEIRE0.0019mg/L (= =2 &
5 RRAEFE) Bl LT, AOBIK R OVEE R R RIS 35S < B HUE £ 7.67x10 mg/kg/day & HERE L 72,
6 ELLSHEOKEE=4 ) 77— XIS EBRE S &0 — ek, &0 AR AL,
7 BEARENA i@ﬁ“ﬂ EFHHEHQA B L CY A7 Gt &24T o7, U A7 HEFHDORER., & 5-41
8 uTﬁ‘JZ T, BB R OV P B 12 B S < HE R (7.67x107 mg/kg/day) (Z%F LT, f&H—
9 é@ﬁi EREHE  (0.0010mg/kg/day) & WHQ=0.077, #%& 0 AFHR A Tk oA F R A
10 (0.0lOmg/kg/day) LV HQ=0.0077, AR AMOH FEEFEMME (1.3x10 mg/kg/day) £
11 HQ=59THV ., BORENAMEICBWTHQRILL L Ar o7z, 7ok, MR O O4EE ORIE
12 #ERIE o7,
13 BB EFMEICOW T, HITSHEOKEE=X ) 7T —F x4 L THQEHE I L, HQ
14 ORGHNCHIEMSEL (EILSEOH) & L TEF LEHEREZR 5-4212~7, HQAILL EE
15 7esfisiithaCch o7,
16
17 ® 5-41 KEE=A)VJEBEICHRTIEOZRE BKRUAER ICHTIIURVHE
- ORORETO | QURVHEIERA _
ARERERE | " age Traznmme | "CO?
—feEH 77% 10 0.0010mg/kg/day 0.077
HhE-RAESHE m./k Jda 0.010mg/kg/day 0.0077
RAANE gke/cay 1.3x10°mg/kg/day 5.9
18
19 £ 5-42 KEE=RULTT—2IZEI<HQ B4 71815 H R
NF—FLORX 5 KEEZRULY EEDRIE S (EEED$)
#O—festt ROERE-RESM #OFEL AN
1=HQ 0 0 2
0.1=HQ1 0 0 5
HQ<O0.1 23 23 16
20
21 5-5 LEHN - REMWXT—IILOBEETIVIZ & 5%B M40
22 I TIE. 5-4-1 & U ARSI ET /L MNSEM3-NITE % VT, KA £ 55
23 W72 A = MAZ B 2 I SR B O JRIER BEH CORMIEZFF il L7z, 5-5-1 T
24 OECD %5 CHBVEAMIEIE (POPs) DFRBTERFMG ORI & L CHRE SN TV 5 fE
25 FHEEE Pov (overall persistence D) AR 7=, Pov id, ZEAKET MIZ L - TRD B &
26 RO R R 2 BRI AR E T DAL W E B CE AT Y U2l ¢ Mo ¥ 2 H b
27 BAEDR R EZ VT EBREERREMENE W E B 2 L1V POPs (ICHEEL LB A BT 200 B%

1

OECD (2004) Guidance Document on the Use of Multimedia Models for Estimating Overall Environmental

Persistence and Long-Range Transport. OECD Series on Testing and Assessment No. 45.
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L%, 5-5-2 TIIBREBAHNIEFIREISET D E TORRINZELFE 2 M LIz,
DOHEFHRERIT. G EOPHNUEE > TH L ORI L& 2 GbE T, BRLMROBREE
HOKEEOH MBI OAEELHELEDLIEIRE 725,
HERH FIEIZ OV TR T A & AVIERIZHE L T,

5-5-1 #{EHRZH
(ACRRED)

77 Uu= kU LOBREET TOREMEZ T 5720 REEREEORRIE Pov 2RO T,
T2 TIE, FRREMEA TG Y E POPs DR MR O 72 912 OECD FIZHB W TIRB I T
WAEER Z . KFEMTHWTWSEF /L MNSEM3-NITE (2 TlEd TR GEMIT
Befi A & AVIZES ),

Pov [%.POPs & POPs TiL72WW¥'E (non-POPs) & W o 7= Lhl x5 b 72 B #15D Reference
chemical RHFRE) OXME L . I RWEOEE & X #5212 K D FHli L 7=,
Z Z ClZ, Reference chemical (X} FEME) 1%, AREHF & L TH—MEEE/LFEWE TH Y POPs
ToH5HPCB (ZZTIXPCBI26 & L7=)., T/RU Y, 5S4/ KU, nonPOPs & LTH
CREEREYE CHH N suaxF L LU LIRS BB ThH P,
7 2= VOEFTWEE LT,

HEGT S 1

ET VAN T D EIZ, 5-4-1(1)THWET 7 U=V LORHE ((LFiEHE
PEMH & & OV PRTR HEHI &) % Reference chemical % 358 THW /=,

77 U ra =} V& Reference chemical DB HIMR & BRESELARRI -8 2 & 5-43
K O\F 5-44 128 LTz,

U 5% ko> 4.1.1 Persistence.
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O 0 3 O W

10

12
13
14

& 5-43 7HYA=RFJ)L& Reference chemical (POPs) DML EMMEIREFEDT—4

1ER By 7HyRzbh PCB126 ThE Yy AN Y
PFE — 53. 06 326. 4 364.9 380.9
Bh [°c] -83.4 106 104 176
AKE (20°C) [Pa] 1.07 x 10 2.38x 10 1.13x1072 4.13x 10
KBEEE (20°C) [mg/L] 7. 65x 104 2.02x 107 1.59x 102 1.86x 10"
-9 %7 —)L/K
— 0.11 6.67 6.5 6.2
PERFEH (HHIE)
AV —RE [Pa-m®/mol] 14.0 7.70 4.46 1.01
ﬁ%ﬁiﬁFig [L/kg] 12.2 1.51 %109 4.90x 10 1.84x 10
SEREX Y
AP RIERE [L/kgl 3.16 17, 800 20, 000 14, 500
. XK [day] 8.25 120 0.4 2
fﬁ b/ 8217 [day] 23 60 332 1,080
A tiE [day] 23 120 3,650 3,285
& EH [day] 92 540 1,620 1,620

Reference chemical DT —42 DHHIZODWTIE, HBEHIZRLI=,

& 5-44 Reference chemical (non-POPs) DBt ZEHIEREDT—4

1HE AL JhoRIFLY Mg R AVE Y £ 7120
NTE — 131.39 153. 82 78. 11 154.2
L= [°Cc] -84.8 -23 5.5 69
ERIE (20°C) [Pa] 7.80x10° 1.20x 10 9.97x10° 8.44 %107
KIBRRE (20°C) [mg/L] 1.19x10° 8.00x 102 1.03%x10° 6.98
1-F9 %7 —IL/K
— 2.42 2.83 2.16 3.76
SERE (HHIE)
AV —Z# [Pa-m®/mol] 9.98x 102 2.80%10° 5.57 x 102 3.12x10
ARRRRELE [L/ke] 6.8x10 4.9x10 6.9x10 1.86x10°
W& R
YRR [L/ke] 39 52 18.5 141
5 x5 [day] 42 6, 660 33 5
:|: JKig [day] 360 360 160 15
g TiE [day] 360 407 76 30
31 [day] 338 540 338 135

Reference chemical DT —42 DHHAIZDWTIE, HEERIZRLT,

HEFHR R

727 Ju=hK U/ & Reference chemical ® Pov ODHEFHERAZFK 5-45 1”9, 77 U=
N UL D Pov IHMEFEE HIEHROBE T 1.2 A, PRIREHROBETO03I A THo7Z, 20
e, 727 Vue= MU LOEEYEIX non-POPs L FIFEE CTH Y . POPs LV ML 2
WEWIRER LIRS T,
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O 0 3 N W

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

F 5-45 F7/7')A=F1))L& Reference chemical DRETRE 1 Pov

2 FE 7% 2B 1% Pov [day]
MEBEDOREME MER
LT EEHER PRTR (& %R
8 5% FF 1
SR R E F7oUuR=kYI 1.2 0.3
EEME
s PCB126 60.3 13.1
POPs | T T FILEY Y 41.0 10.8
LemE el
Ta4ILEF) Y 36.5 23.4
Reference
. F_FERTE kyosooTFLY 1.0 0.2
Chemical
tE¥E mig bk R 1.0 0.2
non-POPs
Rty 0.9 0.2
BARWE -
EZ2z=)L 1.3 0.3

% Pov DX POPs &£#9D POPs RO ) —— U RHELIAT LEEEST BT TILEL, POPs £ TIX
POPs M & 5 M D HIBF TR AR HIERICE DTS,

5-5-2 EEIERFMEOHEET
(AERNED)

5-5-1 TIIMEMEKZ T 5720, REPORAMEEL —OOfRE LS U THER L7,
T2 TIEE BT, EEMEERERARNNCHEG T 5, BRELARNCH D & RWEDOTRA
R BT EE, RSN TN TNER D720, ERIRBICET 5 £ TORMSCHEH
R T THBERER N LIHAT S £ TORMIZ, BARNICEAR S,

HEZT et
77 Vr=k ) LOEEREERICES S HEFHEH & E 7213 PRIR g E L W TE
WEIERMZ RO, B, 22 TIIEFIRBOWEFTEED 99% 22T 5 K 2 & 2l
BERRR] & EFE LTz,
ZIZThH, ETMICANT DHEH & & PRI, 5-4-1 (1) THW=H D L [H

RTH Y ELERINEIR & BRBEBLAD R IIR 6-43 LR 544 ITRLTEbDOTH D,

HEEHAE R
b EEEERICE S HFHHEHEZ AV =85A03, BEHBN B E D & RAKROUKIET |1
AL, HET3INAUN, [KE T4 0AURNICERIREIZET S,
PRTR HEH &2 H W2 85A80%, BEH M E 2 & KA TS5 BN, AKIRT 1 AN, +
BT3INAUN, EE T4 nHUNICEFIREIZET D,
HEHRERITET VI AMAETHL Z LITEETET S,
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10

12
13
14
15
16
17
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19
20
21
22
23
24

5-6 REalE ) XY HFICET 2T HERE/ENT

5-6-1 FHEEMEHTOBE

ARETIL, 5 BOREGE Y A7 HEF OB RN 15 _MEE(LFEWEORE., 5%
AR REO(LEE EOHBT ORI E DEHEERH D0y & 5 B B AR e ST
AT 9o AHEFEMEMHTIZE 5-17 O 7 0 —IZIRWELTD i)~v)D 5 DOHEA A x5 & L
7,

1) Bl R E O R Mk

i) U R HEFHZ W= B L2 A0 MR 45 o A e 2k
iii ) PRTR 1§ #55 O AN FEE

iv) PEH EHEFHIT AR D A e Ik

v) BBV AR D A REFENE

DEAC )T, U RZFHMIICH W MRS T — 2 ORFEH 2@ S 2[5, Znoh
ARG C, R/ NGO FTREMED & D355 1. AFHD U A 7 HEFHES RIS BRI R H
T MERFEOT — X OWMGRICHTMEZIT O LERD D,

i)~ v )IZ2OWTIEL, MW7z PRTR 1Hik, HEEFHMICIHS WO TRE Lgr > T U A LW
BBy T ) AN OV TR ERBICH L2 RICE S 2 5 0B OV TRE L7z,

B 517 IRTEBY . i)~ V)OWTRNT, ERORAE T 2 WMRIE I L3 L
7RAVIE, PEHUIE & BT A AR Y T, EO R OIS LT, U A RO R HEE AR
W ENT-%ICTE DIV 3R Rk, bR E Lo OB+ 2 2 08 TE B X H Tk
60

U OAREEAN DAL U O BSOS A O e BRI Y — R = A BEEL TV D, VRS

OB TR b o TRITNVIZENU LTI E S 20, T 27 8&) ThiuZdet - &F#EoD
FERICHETHERENEL, 77 4V PREF D2 ERBP KM SN T — 2 ICES A, Fallid 5 8%
DD,
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HREDT—SIED v OK
DEHHY P
RItEIK 2

Y

3 2 0) f‘L/
Eé%%%uxb\ﬁ =
(DFS m?

7L HY

»
L

A 4

—R (LR
EMHERY

___________________

UM D=6 T 1B RN |
| ETRRBHE? !

A 4 A 4
HRZD I Hf I i A | R I RS
s (FHEEED BERRZO || FHEEFO | g S | (r—RImUr |7 S

TEERERS) TEERENIS) RS

B 5-17 YRVFEMICHIT5FEERFETIO—

EERINS)

77 Va= kY ZONWT, RHEEEMITEROMELZFK 5-46 |2, FEMIC OV TIXLL
THEIZ T,
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F& 5-46 7OUOMJIL DA ERERTEREOHME

o= HED =i b=y
IBEH THEEEOER SE e EH
0 -igﬁi%ﬁ;% -ﬁﬁg%gﬁtﬁﬁ%w&ﬁ%ﬁm—ﬁb
- KERBRT— " _ TW3Eo,
ggg BUHEOF—8 | P
%
i) - HEHELM GG - HEHETH D BOF DEA Y X7 HEFHERIC
LY EEE | EEDYRYHE & _ BRETEEEIXRELHLVEEZILONS T
Rt BRADEESE O, T, PROEFEHITHEERANT
KE WEW =  FHEEENMBENEEZZIOND,
- EEBERERME L BRI TABEENEMELILEEICS
i) PRTR M &¥E LD Hémmﬁ%@ﬁﬁ—ﬂbfbéo$
e & B - PRTR BHMESHEEEICH T HEZD
15 - tEZEREHERE BICRAPBHEIXIETFEZORIRTIEAL,
PRTR BB E D
%
v) -m@%EmEﬁF -PMRE%E%ﬁ(UZ?ﬁ%%%ﬁ;U
o EOCHLEHE & _ %%Eﬁ&bfuét%zbnétw~m
e DHHIF UL & BEBHBERICEDCHHEHTDOIRRESE
- EREOTME HIZDWNTIFBE LA,
CRBUFTIVAEE | > HHERIEDREBEVT AL
[ERAOF o cAREVTUATRRE EKEROSEIE
ZELTWLWEWVW:=H, RRBECFUAFICZIK
THEEMAHD, — AT, BHEEAEDIZ
EEE LA LAENRKRETHY. VURIHEIINT S
BEEFA FEDRZVADEIERERBIIRIRA
B’ (K& TDAN = ThHHA3EEESND, KERBRAZEIZDL
w A # (4 2 Bk TEZARYIIT—ARUVETILIZEL B
) 53R 0> 15 55 AAITATLS,
B RO | sy | P TREL. BOEBICOVNTIE, BUKREE
B8’ %ﬁé%@ LTHIEEEZEELTOVENEBEDRDK
o BREZAVTVSA. BRELL 1
RO DHMHEKAOERKDOEREIZDOWNT
TREEEENH D,
LUEEZEEL. REVTVAICOVNTER
DR DBELNSH B EHIB LT,
V) > BARBBHBEOREEEHERELTUA
28 (BEDEEZOZRMDTDHEH
oF - BHEShEXRREZAUVTBRENABVEE
* Tl&., Bk S D G-CIEMS #EtHEE LR

B (K&
® A
%)
= (&0
B8

"BRELR

Az s
I+ % B K 4K
RO IER

EKIZEITF

H2HEIEED
&

BEHTHD,

- BHESh - KEEZQYVTREAS VEER

Tlk, Y AICE T KEE=4IVTE
EH G-CIEMS #iHEELLLE L T1~2 #7712
EEREXIERECHIERNARLON,

c RRUTDOWT2ETHA R BOE=SY

vONfThhTEY., KBIZTOWNWTD
G-CIEMS #itREENEREEMAEFSIZDL
NTWWBIEND, KOFUATIK., BREDE
EOHFICOVNTEISHIBFDBEEAL
&L=,

c —ARERRELRMKPOREDHE K

[CRHEEMEAH S0, BRICEDIFR(F
KBITETH2REERF)NATONEEZEEIC
F.ERHMKPOREE LTHFEEZT S
EREFELLY,
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O 0 9 &N i WD =
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11
12
13
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15
16
17
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19
20
21
22

. AED BE@EICE
HE | TRREOER | p=n | moms e
> BREBEEZ42YVJER
c BEBEZAUVTERIZOVTE. KREZAS
UG DBRAT—SIE.EE 5 EROHEED
T—ARTHD, F=. KEE=RI) T DERHA
TR . BEES EROERODT—2THS,
cREBECZAVVTEREICBLVTKATREE
ERO-hEHIZDWT, BRELL- =R EL
BOE=ZRIVIAERBEINTEY . KKEE
i T LT,
1= 44 % I -xﬁgouféaf+ﬁﬁmﬁﬁw{:WJ
KRR O 1% DOBRThNTEY. SERLBERMICERS
P NERAAHTHD=H. THEEEITIENES
B (KK) | #H WLt
B OKRD) | BB |- s maE=su srEC SO OKET
S%EE; BRELAEAIZONT, EFILIZESC
Py KEEEDOHIHLEENH DD . G-CIEMS
K EEOSRERLtihRIEE=S
oTIZBVWTEEBE LTINS,
- INDEEEL, G-CIEMS it EENDERE
METEZAVVITHREN WM RIZEITS
REE-AJVJEREENMNRETINE
MLOAEKPDEEICONTEELIRIEYT
5-ON0BEAEZEOLERETT W EHIEL
1=,
5-6-2 FHliRME

RIS R E O N T, LT ORZHRETT 2,

U R 7St GmE L. U A7 FHIIC OIS (AR R E R
— X DWBRIE R ) T—F L TWBh,

iR E (77 Y m =R U) OWRT — 2 F0WBWEIX, 77 Jn=rJ LT

DY FHEREME E B L TWD,

5-6-3 #YELFEMMEIRE
BCF IZOWTIIHGFHE TH o7z 2 BSM) 720, BEMT 21T o7z, HiliTA4 2 &
(1) 1B 2 HEFHE O REEMAT O FIEICHEW, HEHIRZ L oRZEL TV A28 5 Y
A 7GR R HER LTS, AL el Tz, ETo. DO W TR, R
T HIHERHEZ DT W W RiEFEENMERWEE X bvD, LEXY, UR
FHERICKIETAHEEIIER N EEZOND 72D, F 5 A O LM TR &I L7z,

5-6-4 PRTREREDFHEERM

77 Uwm= kKU iE, AERIEICEBT DR HRIRWE L LEEICB T S PRTR XI5E 2N
—HLTWb, 7272 L, PRTR JmHAMEGHHRH &SI 2 7213 2 OEICLR 2 HEH &= 1305
EORGETIE R,
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5-6-5 HHEHETOTHEEM

T Uu=hU L, EBRESSEYE L PRTR AR WEN B L TRY ., (H5 B 72
PEHIEOfE#HR A2 A LT 5 PRTR [ Z Wi HlifE R A2 EE L TR W EZ NS 20D,
b LR B IE RIS < BEH EHER O RREEMIZ O WCIIREFTHT 2 B X Ze v Sl L7,

5-6-6 RECTVAOLHEERNE

PR Z & DRFES TV FICHONTIE, LTOZ ENEI LN, RFEFEVT VA TIE
KR EKEMODGEUIZE L TR N2, RBEFES T U FITIIRHIEERH H, — T,
77 UVa=hkU UL, EHEBEKRDIFEAENR KRR THY, BEE=FXV 7BV TH
KEAFCTEHEEICRHEEIN TS, £/, VAIZHFICHTIEGDOREDVAD ETERTE
REIIRKRATH L LREIND, RRMARBIZCONWTEZ DE=FY T TF—F )
Bon, FEETMICEDHEHMTA TS, —FH, BOKBRKBIZOW T, fSUKEEE L
THERERZBE L TORWREFOKEREZHNTWD R, BIREL 2o HEND O
BEHKH OBUKDFTIZOWCARMEER S D, ULEEEE L, @BE L 25 HEFED
DOFNNZEBIT 2 BACKRILOEH, EKIZEBT 2 EROERIIZD BT STV A2 T
B2 DAt OMEN B D &AW LT,

Bex RBEIROE B L2 G- @GV 4 GRETRESEOZEMP M OHER) (220 T
X, B SN RERE=F Y U7 RENEWEIPTIX, 4SO G-CIEMS HEFHR &
NEAHTHY, FREEAT-LDER-TWVEEEZLND, —H T, RS KRKE
=2V TRENE L ROVHRIZOW TR, Yik iR D G-CIEMS #EFHRE & 135 b 7e VWM
MNR OGN, BHSNTEKEE=2 Y o ZIREN S WEIPEClL, SEHSICBIT 5 KEE
=2 TN G-CIEMS HEFHEE & bhli U C 1~2 MR i B SRR < & 2
Ao, UEEZZBEL, VAIHFHERT 2 ERERHE CMRESHNTH DL &b,
BREFIREOHIIIONWTI LR IMFTOMLET /RN E B Lz, 72720, REPIRE &)
BEK R OWREOBILRICAFEEENRH O | KT OREIZOWTERELZTRET 572D DO FHH
B OVEPE T E U &I LT,

BREE=2 U 7HERICOVTIE. KRE=2Y U7 OHMT — 213, Hil 5 M o
DTF—=HFTHY, BEEEMICHH L THESNDI D THL I ENORMAAETHL & L
lzo Fiz, KEE=Z2YV U 7ORMT =213, HESEHOHEMEOT =2 THDHZ Lrbik
MARETH D & L,

UAZHEFHIBWTISHQ &2 0 VAV R L SN EE A TORRE=F I L J1E
WIZHONWT, IFIFAETOMADELIZ PRTR JaHIZHBIT 527 7V a= ) VORAER L2 D
FEFNDH -7, BHIESEMITZEND OHREZEBFERE L TWDED, HEOFETI=HQ &
RHHEND T,

F UATHEFHZBNWTISHQ &2 0 VAV E L SNTKEE=4 U » 7IFHRIT OV
T, PRTRJGHTIHEBICT 7 U a= MU VORAEPRE D HERNH -7,

REE=2Y VTREIZBOTRATEIRE L Ro T HSIZOWT, SiIRE L 2o 73
UBDE=2 ) IREMINTHBY , RKKREITHEAD LTz, KKUTHO>WTaE TS
BRHEEOE=F2 Y IR IThNTEY, A% bMRENICEEIND AR TH LD, R
MM E I LT, F7o, BRBEE=X U U ZREICE O TKE TEIRE & 72 o 72 His
IZDOWNWT, BT MICE D S KEREDOHERH & ZHEN B 573, G-CIEMS HEFHIR L D @i H
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N W N =

ol HSITE=F2 ) U IZBWVWTHEEE LR TWS, ZHEEE L., G-CIEMS
HIBEOESREHSE TE=F U U THERN VRIS BIT 2RET =4 1 7R 2 BN
LT MM EKTOEEIZOWVWTEEZIUET 72D OFHHEO LT & &
L7z,
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O 0 39
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13

14
15
16
17
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6 FLHEE

=+ =4O
A af

77 Uar=F Y ONT, ANEREZEICKTD Y A 72T ook L £ L O AR

B

6-1 HEMETE
U A7 HEFHZ AT EVEE S FIRT) AR 6-1 (KT D,

[=]

77 Vu=b U VOFERICONTIE, —ikErE, B - EEFER IR AEOHE
PERHIE H D 5 b S\ b REZMEOmWIEEE & 2 2 D3RS AN (RRBMAE) TH -7,
AYEIIERFEAZRT Z N OBEO R WEEEEEZ AT 2N AMEYE & U TR

Lice T OFMNAMEIT,

BB D BBHEET BICESS VRV HOGFHEZ b o T A7 #GH 21T o 72,

K 6-1 AEHFEROFELD

BERBIRFETERERINDAREENEN EnE, K5 DR

HEMH ANEFETE
S 1E — s ATE - RESM A A
B RO % A 2% RO 0% A $2B RO % A2 %
NOEL
£, 1z NOAEL LOAEC NOAEL NOAEC AR=7° 7?’7’2‘ 1:‘7|~'JZ’J_5
y MRS, 0.1 8.0 mg/m ™" | 1 mg/ke/day | 6.6 mg/ms D 7.63%10 1.69x 10
A0-7°7 | mg/kg/day ' ' (mg/kg/day) (ung/m¥)7!
744~
X
R¥E 100 1,000 100 100 — -
(UFs)
BEEH 1.0x107 1.5%x107? 1.0x107? 1.2x10" 1.3x10° 5.9x10™*
FTMfifE | mg/kg/day mg/m® %2 mg/kg/day mg/m® %2 mg/kg/day mg/m®
92 ERB AR
=k (6 BERE Jyb 2 FH
/day. 5 B/38). "ARE
:E'/]\ = EI‘:» -
s X oiREEE | phEmmkE, | o 0T
- v C e | YIA 60 BRETR | HER (JTIR6 | BB ROENREM e o
b2 ERIER | TEREM, LB b e et B/8) , ik
= el & o & HEO®RSES | —2080.60F | MEOHREFEMN o
NOEL KEER. AT | HE%. BB o ) e | /BHEOE
- - - me, | B, BEAD | /day TRAR | () . #EROER | |,
Z0R | BOBFEL | OMERERBR s . . TUEN kB
e n e . RV | B). AEEN | BHRBRE. SN .
#L RO@MK | K. TR EER | o, - ERUR
. . T | RERAESEAY | HNE (B RE. LIROR/E PR
RUBHAIL | BOBRBHYS " _ | mEs. ©
o g2 m KEDE | MEBSOFERE | T
ARUVRFELR E (BE) o VN IL R
. FREV nee Eo x4
R i D BE 41 5 R (5
m. FEORES i3]
1B
Johannsen & . .
. . Quast et al., Tandon et Saillenfait Quast et
Xk Lezggjgw' 1980a al., 1988 | et al., 1993 Quast, 2002 al., 1980a

11824850, BTHORARBICHELZRE
F2: NORARBREICEHR
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29
30

6-2 RE|FTME ) X HE

6-2-1 HRILEDRBL T AITH T H5HE

77 U m= b YO TR 25 AR EE O IEE G % O PRTR {2 O C 2 2R R Afl
KO 27 #GH 21T 572, 2055, PRTR MHHICHES < FHMRE RO 28 L 0 EREIZAIL C
WhHEEZLN, fiRkAER 6-2~FK 6-4 IR LT,

NEREE BT 2 U A7 HEGECIL, BB AMIZOWN T, BRI, AR & O 1
A AR DO NT DN T H U R 7 RENED STz,

#& 6-2 PRTR{EHICE I —BBMHICHEITIIVRIERMER
YA DR ER YRIBEEEER

== A ﬁ%,_ﬁ': 5
RERE B E RSB S EFTE (km?)
BOZK K& -KEHEE S 0/155 0
% AFR R REPHS 0/155 0

& 6-3 PRTRIEMICESKEBRESHEICETHIRVEHER
YA DR ER YRIBEEEER

== A ﬁ%,_ﬁ': 5
RERE U E RSB S EFTE (km?)
BOREK K& -KEHEE S 0/155 0
B ARRE AEHEHS 0/155 0

F& 6-4 PRTRIGEHICESKEMBAMICEITHIR VR

HO® v - B EmiE

EREn IATREMOARTE | yzomsemy | VORETEER
BOBK K& KEHEE 3/155 942
B ARRE REBEH S 13/155 201
BFOBRK+RAZR K&K & 15/155 1,291

6-2-2 BRABHHROEELZED-RES T VAIZK S5
(M BEEPEEDOETRMS TDHEET

SN e S s & U 72 BR BT AL UE S A B T 3,705 MOV T, PRTR 1H# % HV 7= G-CIEMS
K DIREHEFHRE R A W BB L VY A 7 #HEGH 21T o 72,
BORBIZONT, KBIEOIERWIEDN AVEDA EMEFAME (1.3x10°mg/keg/day) % AT
U A7 HEFHEAT - 2GR, U A7 IRE G S ek — i< 1 e (1 #ilk) <©H
D HQ TR KT 44, HNAMETAEFT G HlK) THY HQIIHMAK T340 Th o7z,

Fi2, MARBEICOWNT L bEMEWREDS AMEOA EMFMmE (5.9x10"mg/m’) %
TY AT HERT AT o TofE R, TN TORMlie S5 T HQ<0.1 Th o7z,

HQ # 1 & HQ WA DGEHME TRII L 72/E 8. U 2 7 B & HERH S 7o it 4 & (3 #t
) THY HQ 1T K T340 ThoTo,

™
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1 % 6-5 G-CIEMS [CKA#EHERICETCHQ EH R A
NH—FL 12 O B% N T 2 0 + % ARRER
DIESS — S | AHE-RESHE | BHAME | —BEE [EBE-RESH] RrAM FEM A
1=<HQ 1 0 4 0 0 0 4
0.1=HQ<1 2 1 8 0 0 51 74
HQ<0.1 3,702 3,704 3,693 3,705 3,705 3,654 3,627
2
3
4
5 F 6-6 G-CIEMS QO lixtZibmICHITIROFBMERUVRARKICRIRKEE
6 HRIZ/NF—FHHQD/Ii—EU 51 )L{E(EGER 5-34 BEiB)
# OB E[mg/ke/day] Q#0A
= {4 574 QEA | @REAF
fiE ( R | EMITE
15— &Et FEHA) BARR fiE( HQ
24 (Bt+ | [mg/kg/da | HQ & O EE FEMNA) | HQIRA | (BO+k
AL | B Bt IG5 I58) y] ED/@) | [mg/mY | [mg/m? | CR/@) A)
0 1 5.5x107"2 9.8x10°® 9.8x10°® 1.3x107° 0.0075 1.2x107° 59x107* 2.0x10°® 0.0075
0.1 5 4.2x107"2 9.8x10°® 9.8x10°® 1.3x107° 0.0075 1.6x107° 5.9x10™ 2.7x10°® 0.0075
1 38 1.5x107" 9.8x10°® 9.8x10°® 1.3x107° 0.0075 6.2x10°° 5.9x10™ 1.1x107° 0.0076
5 186 8.8x107" 9.8x10°® 9.8x10°® 1.3x107° 0.0076 2.6x10°® 5.9x10™ 4.4x107° 0.0076
10 371 1.5x107"° 9.8x10°® 9.8x10°® 1.3x107° 0.0076 5.0x10°® 59x107* 8.5x10°° 0.0076
25 927 4.0x107"° 9.8x10°® 9.8x10°® 1.3x107° 0.0076 1.3x1077 5.9x10™ 2.1x107* 0.0078
50 1853 2.9x107° 9.8x10°® 10x1078 1.3x107° 0.0078 4.0x1077 5.9x10™ 6.7x107* 0.0084
75 2779 1.3x1078 9.8x10°8 1.1x1077 1.3x107° 0.0085 3.2x10°® 59x107* 0.0053 0.014
90 3335 9.8x10°® 9.8x10°® 1.5x1077 1.3x107° 0.015 9.6x10°° 59x107* 0.016 0.031
95 3520 3.9x1077 9.8x10°® 2.1x1077 1.3x107° 0.037 1.1x107° 5.9x10™ 0.019 0.056
99 3668 2.9x1077 9.7x10°® 45%x1077 1.3x107° 0.029 7.0x10°° 5.9x10™ 0.12 0.15
99.9 3701 1.2x107° 9.8x10°® 1.2x107° 1.3x107° 0.90 9.2x1077 59x107* 0.0016 0.91
99.92 3702 3.5x107° 9.7x10°® 3.5x107° 1.3x107° 1.6x107* 5.9x10™ 0.27
99.95 3703 0.00057 9.8x1078 5.7x107* 1.3x107° 2.3x10°° 5.9x10™ 0.0040
99.97 3704 0.00066 9.8x10°® 6.6x107* 1.3x107° 2.3x10°® 59x107* 0.0040
100 3705 0.0044 9.8x10°® 0.0044 1.3x107° 1.4x107° 59x107* 0.023

7 XHQ OEBFOBETOELIE01 LE | FE. AEEOWLE 1 L EEERT,
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BB OW N =

9

% 6-7 G-CIEMS QxR mDKEEERVAKEBEIZE I
NF—FEEHQD/I—EU 21 )LIEER 5-35 B8)

RO—MEt ROLERESN BORLSAM
QFEM QOFEM @SN
ST fiE ST fiE B i)}
N—t43 [mg/kg/d HQ [mg/kg/da HQ [mg/kg/d HQ

AL I 452 ay] =D/Q) vl =D/®) ay] /@)
0 i 9.8x10° | 000100 | 9.8x10° | 00100 | 9.8x10° | 1.30x10° | 0.0075
0.1 5 9.8x10° | 000100 | 9.8x10° | 00100 | 9.8x10° | 1.30x10° | 0.0075
i 38 9.8x10° | 000100 | 9.8x10° | 00100 [ 9.8x10° | 1.30x10° | 0.0075
5 186 9.8x10° | 000100 | 9.8x10° | 00100 | 9.8x10° | 1.30x10° | 0.0075
10 371 9.8x10° | 000100 | 9.8x10° | 00100 | 9.8x10° | 1.30x10° | 0.0076
25 927 9.8x10° | 000100 | 9.8x10° | 00100 [ 9.8x10° | 1.30x10° | 0.0076
50 1853 | 1.0x107 [ 000100 | 1.0x10* [ 00100 | 1.0x10° | 1.30x10° | 0.0077
75 2779 | 1.1x107 | 000100 | 1.1x10* | 00100 | 1.1x10° | 1.30x10° | 0.0085
90 3335 | 15x107 | 000100 | 15x10* | 00100 | 15x10° | 1.30x10° | 0.012
95 3520 | 21x107 | 000100 | 2.1x10* | 00100 | 2.1x10° | 1.30x10° | 0.016
99 3668 | 4.5x107 | 0.00100 | 45x10° | 00100 | 45x10° | 1.30x10° | 0.035
99.9 3701 12x10° | 000100 | 0012 0.0100 0.0012 | 1.30x10° | 0.90
9992 | 3702 | 35x10° | 0.00100 | 0.035 0.0100 0.0035 | 1.30x10°
9995 | 3703 | 57x10* | 0.00100 0.57 0.0100 0.057 | 1.30x10°°
9997 | 3704 | 66x10* | 0.00100 0.66 0.0100 0.066 | 1.30x10°°
100 3705 0.0044 0.00100 0.0100 0.44 1.30x10°

XHQ OEE R OMEBTOEILIZ 01 LLE 1 XE. BIkEDEILIZ 1 LI EERT,

% 6-8 G-CIEMS DFflixt AN KKBEEIZE INF—FEHQD /A —EU 2/ LE(F

5-36 Hi8)
DR A & B MA—fE S WMALRERESY IR A SEAN A
N— HRBAEA
t - QBEH O @BEH®
a4 = =4 i HQ 5.4 i HQ ST i HQ
L JI& f52 [mg/m] [mg/m?®] =1D/®) [mg/m®] =D/®) [mg/m?®] =D/@)
0 1 9.7x107"° 0.0150 6.5x10°® 0.120 8.1x10° 5.90x10™* 1.6x1078
0.1 5 1.2x107° 0.0150 7.8x10°® 0.120 9.8x10°° 5.90x107* 2.0x1078
1 38 5.7x107° 0.0150 3.8x1077 0.120 48x1078 5.90x10™* 9.7x1078
5 186 25%x1078 0.0150 1.7x1078 0.120 2.1x1077 5.90x10™* 42x107°
10 371 48x1078 0.0150 3.2x10°® 0.120 4.0x1077 5.90x107* 8.2x107°
25 927 1.2x1077 0.0150 8.2x10°® 0.120 1.0x1078 5.90x107* 2.1x107*
50 1853 44x1077 0.0150 2.9x10°° 0.120 3.7x10°® 5.90x10™* 7.5x107
75 2779 3.1x1078 0.0150 2.1x10™* 0.120 2.6x10°° 5.90x10™* 0.0053
90 3335 1.1x107° 0.0150 7.3x107* 0.120 9.1x10°° 5.90x107* 0.018
95 3520 2.3x107° 0.0150 0.0015 0.120 1.9x107* 5.90x10™* 0.039
99 3668 6.5x107° 0.0150 0.0044 0.120 55x107* 5.90x10™* 0.11
99.9 3701 2.5x107* 0.0150 0.017 0.120 0.0021 5.90x107* 0.43
99.92 | 3702 2.5x107* 0.0150 0.017 0.120 0.0021 5.90x107* 0.43
99.95 | 3703 25x10™* 0.0150 0.017 0.120 0.0021 5.90x10™* 0.43
99.97 | 3704 3.2x10™* 0.0150 0.021 0.120 0.0027 5.90x10™* 0.55
100 3705 3.4x10™* 0.0150 0.023 0.120 0.0029 5.90x107* 0.58

XHQ QIEE D OREBIFOEILIZ01 LLE 1 R#E. BIREDEILIEZ 1 LLEERT,
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36
37
38
39

(2) BIREZR) VT BHRICE DG

O XKKE=AVITT—RIZEDC YR HE

BT SEICBITDARKE=Z Y V7T — 2 O RIEETH 5 0.0020mg/m’(F E KK AL 23
EFEYVEMH LT, WRICH T 2 ARRKORBERE % 0.0020mg/m’ (FEREHRE T
8.00x10™*mg/kg/day) . Hi bl {EY) (Protected), Hb bl 2 /EM)(Exposed)., i FELEEIEY. 4
e OV AL R O PRI IS < RN BERUE & 1.66x10 ' mg/kg/day & HEFE L7,

BT SHEORRE=HL Y VI T —H BT DHRKROWAREEORBERE (BHE) &, %
AN— g, WA AR T R O AR S A OB EMFEEAH VT HQ Z#H I L TU &
7 HERHEAT o T2, UX&?&%O)F% & 5-38 [T L OIC, MARKICHR D RERE
(0.0020mg/m®) (T35t LT, W A—fk gt oA E %mmwOmmwﬁ)iDHQow N
AT AT O F Y &ﬁm(mm@m%i@HQom7f%@ WD HQ 28 1 AT &
motm, £, WA OEHZEE (0.0020mg/m®) & W AJE A ANE D A EE AT A
(5.9x10"mg/m’) XV HQ=3.4 THYH ., WMAENA @’%%THQﬁluLk&oto

Fo, HSEORKRE=Z ) V7T —ZIZESSBRORK COERE L &0 —REERD
& I A AME DA FEEREAmAE 2 W THQA R L TY X 7 #EGt 21T - 7, )Xﬁ?&;ﬂr@ﬁ’%‘%\
£ 5-391C 8T L O Ic, RO TOBERE (1.66x10 mg/kg/day) (kL T, &0 —f&#HMED
=) &mm(memy@mwi@Hthw4%mih%$ﬂ$®ﬁ$ AR (1.0x107
mg/kg/day) £ 0 HQ=1.7x107, #1132 AMEDA EMEFAMME (1.3x10°mg/kg/day) & Y HQ=0.013
ThHH ., WTHHHQMN AR & 72 o 72,

BB, RRE®E=XV VIV TRRBEZBRHE L7 ERROHSIZ SN T, YiESomoFE O
BRI & LClE, PR I4EEE120.0016mg/m® . SPEAR224EEE130.0013me/m® . SFRR244E B 1
0.0016mg/m>, %2545 % 13:0.00049mg/m’> T 1) | s i B oD M ) DR L2 3 38 | A B 1) 12 &>
23, HQIZWAIFED AAMEIZ DWW TEITSHED 9 B2 1~ 244 DAFE TILL ETh o 72,

B SFICBITHARKRE=FY 72BN TIE, & 6-11IZR-T LT, 1=HQ & 725 M|
TEHRIE, WARREE DD ANMEO F &ﬁﬁ%mwtﬁﬁfiﬁu5if@«l3%5@
HiL 6 Hulgk), W ARREE O — MR M OVERE « A TN QNS DRG0 — e m ik, ZEFiESE
AT O A D E %ﬁm%%wtﬁﬁfiomﬁf%otoit 0.1=HQ<1
e HPNE ML, W ARRIE D — e EEE DA FEMEFEANAE 2 H 723l TIREE 5 £ TO R 4
%ﬁ@%ﬁ\H@%\wlﬁ%®%ﬂ PO A FENEFEAME 2 F O 72 3l CIXEGE 5 £ T
623 #5246 M) TH -T2, WMARKEDOREBAMEICEB T 1SHQ L2 - 724 OHEICS
UNTHE HEE 2 559 0.3~ 1.8km, 1ZIE T T O HI ST DT HIE HLE A 5 # 4km O HEFH NI
AP LR DFEERNPHFEL TN D

R 6-9 KR[E=HIVJVREICHET HRAZR (FFR)ICHITHVAVH#E (R 5-38 Bid)

srumERE | Bk | QUAVEHIZERTIRE | Ho=0
- e e @
—feE N 0.015mg/m® 0.13

AE-RESH 0'0(/)22 0.12mg/m® 0.017
ZAAME me/m 0.00059mg/m’ 34

114



F 6-10 XKR/E=SI T REICHETHROZR (BEDRUEBEDER)

2 IZB1TBURIH#EE (R 5-39 B8)
OO o
. @UARYHETIZERA _
AEMETMIER %T;;EH)I T AEEDE HA=D. @
—fRE% A 0.0010mg/kg/day 1.7x107
ERE-REBM | /: i 0.010mg/kg/day 1.7x10°
RIATE &K/ Y T 310 *me/ke/day 0013
3
4 £ 6-11 KKE=FYLTT—RIZETCHQ R BAIER S¥ (R 5-40 i)
NF—FHEOD REE=HU T EEDRE A (EREED )
X5 BOg% % AR B
— st Al RESM AT — RSN ARE- RAESMH A
1=HQ 0 0 0 0 0 13
0.1=HQ<1 0 0 0 4 0 623
HQ<O0.1 1,708 1,708 1,708 1,704 1,708 1,072
5
6 @ KBEZAZVUITT—HIZEDICY R HE
7 EOESFICBIT OKEE=4Y 7T —Z ORKIEETH 5 KERE0.0019mg/L (= 2 Fi#
8  FRQAAEFE) A LT, BOBIK K OV R R B 12 LS < B LR 2 7.67x10 mg/kg/day & HERE L 72,
9 BEILSEOKEET=X ) 77— XIS EREE B0 —kEE, &OoEmBEEREL D)
10 BOBEBAEOHEVEFTMEZ H O CTHQE R MH L TV A gt a1T-7=, U A7 HFORER.
11 & 5-41TRT X 91T, BBK R O 12 255 < EIRE (7.67x10° mg/kg/day) (25 LT,
12 &0 fEEoAEMIHMNE (0.0010mg/kg/day) L Y HQ=0.077, % O AFEOA EMT
13 fffifif (0.010mg/kg/day) X W HQ=0.0077, % 11578 AMEDAEMETEARME (1.3x10°mg/kg/day) K
14  VYHQ=59TH V. HARNDAMEICEB W THQNILL EE o7, b, Mk oo o H|
15 TRERITRN-T,
16 BB/ EMFHMBEICOWT, BEISFEOKET =X 7T —F x5t L THQEHE T L, HQ
17 OXGHINCHIER S5 (HETSEO_E) & L TEFF LEHEREER 5-421277, HQA 1L L&
18 7 AHSII2HEThH o7,
19
20 % 6-12 KEE-SJVJREICHET I EOZK (BAKRUVAER)
21 IZBTBVRIH#E (R 5-41 BS)
DOEORKTH | QURYHETIZER _
AEER IR AR E roREnEEE | 0 @
—REN 77% 10 0.0010mg/kg/day 0.077
EE-RAESMH '/k /d 0.010mg/kg/day 0.0077
RNATE me/ie/day 1.3x10 °mg/ka/day 59
22
23 £ 6-13 KEBE-FILITT—RIET<HARA AT AE (F 5-42 Fi8)
NF—FHEOR S5 KEE=RYL T EEOAIEH S5 (EREEDRE)
BO—REHE BOETE-RESMN BOENAE
1=HQ 0 0 2
0.1=HQ<1 0 0 5
HQ<O0.1 23 23 16
24
25
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6-3 EEREFLED

PLFIZA RS R ZNEIZ /R L, O THEmEE L,

Wpk 25 R OAbFRE R G R A O gEHIR 2 & O FEE T U A IS < AR
DU AT HERIORER, — M, B - TR OB AMEIZOWN T, AR 39
FEATD 9 B U A7 B ATEIIR OB TENZER 1L ERT (U 2 7 BB 7% 3,455 km?) |
0 fEFT KON 25 AT (V) 27 B BiEfg 7,853 km?) . WARK CEAEN 1 ET (U 2 75K
ARG 3 km®) . 0 AT ON 19 AT (V) R 7 BRAESS ARG 2,101 km®) . FEAS AMEDRE D%
i & W AREEE O HQ Z AR L7236 T 26 T (U A 7 IR Bmf 7,856 km®) ThoTz,
— 5 Rk 25 £ PRTR Ja MG 2 W2 HEHIR Z & o &iE S F U AT EES < NI
T5 U R HERFORER, RN, AT - BAEBMERORENAMECOW T, JEHIE 155 &7
DHH Y A BEEFEIIR ORI TENZN 0 ET, 0 @Ak 3 @i (U & 7 Raps
A% 942 km?) | Wh AR TZ2H0 0 AT 0 AT R OV 13 T (U A 7 IS A S B A% 201 km?) |
FEMANEDFR ORI & e AR D HQ 2 ARF L72BA T 15 T (U X 7 WG 8mig 1,291
km®) Thot,

B, T Vu= M) VIEEREICBIT DR N RME L LEIEICEBIT S PRTR KR WE
M—H L TFHY, PRTIR fFHD 5 M pl AR e IR OS2 A L T 5728, PRTR i #
Z F DT RS B 0 5 M E R SR 2 O T RERE R L D EREA K L TV D b & f)
Wr 7=,

Flo, BEE=FV U 7ERICESGHIE LT, RRE=XV I T—2KOKEE=
2V TT—=RICESL Y AT HERHEITo T,

RRE=HY 7T —=ZICESEREOHF TIX, B SFIZBITLIRRE=4Y 7
F—H DI KRIEE TH 5 0.0020mg/m’(H HERETRK 23 F5) 2/ H LT, FIRICEH T 50 A
PR D B FEPEE % 0.0020mg/m’ (FE B EHAFE T 8.00x10 mg/kg/day) | #1_F ¥ E/EM) (Protected).,
H EEREAEYI(Exposed), HU T EIEY ., ALK OAKEFOREICESIENERES
1.66x10 " mg/kg/day & H#EZt L 7=,

BT SHFEORRE=H Y VI T =X IR HERRKOBAREOFZERE BRE) & &%
AN—fE . W ANAEFE T A FENE R O AFE DS A O F EEFHIEA VT HQ Z2H L TY *
IR EAT o7z, U A S HERF ORGSR, WAREIR AR D BT IE (0.0020mg/m’) (ZxF LT, W
A — VDA EPEFHAE (0.015mg/m’) & Y HQ=0.13, W ARl A F o A E VA i

(0.12mg/m*) XY HQ=0.017 TH V., WIFh b HQ 2 1 KL 7eo7e, Fiz, WA DR
TEITE (0.0020mg/m’) & W AFEDS ANED A FEIEFEMME (5.9x10*mg/m’) £V HQ=3.4 TH V|
WAFENAMEICBWTHQMN I LA EE R DR H 0 U A7 OGO R REME RIE S LT,

Flo, BESHFORKE=XV 7T —ZICESRORKE COEBRE L, &0 —&Ek
RO O RN AMEOFEEFTMEEZ A NCTHQ 2RI LCY A/ H#F%21To72, U A7 HEiRt
DOFEE O TOEEE (1.66x10 'mg/kg/day) (25t LT, #& 0 — M5 A E 0 2l

(1.0x10°mg/kg/day) & ¥ HQ=1.7x10"* & 0 A Fifi 58 A Fe bk 0 A E MR (1.0x107° mg/kg/day)
£V HQ=1.7x107, #& A FE M AMED A FEVEFHME (1.3x10°mg/kg/day) &£ Y HQ=0.013 TH Y |
WL H HQ 23 1 Kiii & 72 o 72,

BB, RKRE=FV 7 TRKBEZBRE Lz RO W T, ERR4EFERTHR OHIE
PRI & LTI, R 14E FE120.0016mg/m’ , SERL224F FE130.0013mg/m®, P 244F FE1%0.0016mg/m’,
TR 254 5 130.00049mg/m’ T o W | ERR254E B ITARIRAE ) 2R L7223, HQIZWE AFE S APELZ
WCEIISHED 5 B2 1~ 244 DAFERTILL ETh o 72,

FROSEHEEEHFMEICONT, BEESFEORKET=FV v 7T =2 ORtEERE LT
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A DA A B B Db W W W W W W W W W W NN D MDD N D NN NN DN DN DN PR /P /= = e s s
N A W N =, O OV 0 3N i A WD —= O VoW IO N K W N ~~O W 0 3O N A WD —= O

HQZH M L. HQO XAy BNTHIE sk (BEITSHED ) & L TEH LM EE2ER 5-4010R
T, HQN1LL E &L DS S DR13HE B - 7=,

T, KEE=F V7T =2 ZESFHETIE, BELSFICBTI2KEE=X) 7T
— 2 DRI CTdo 5 /KB 0.0019mg/L (= 2 FH7 AL 24 EEE) &40 LT, #OBK X
O R S < IRE % 7.67x10°mg/kg/day & HERF L7=,

ELE SHFEOKEE=Z Y 77 —ZIZESEBIUE L | &0, O AR AT
B O BN ANEDF EVEFEAME HQ Z2FH L CU A7 #Hidt 21T 572, U A7 G OfE 5,
BB K By OV rh e 8 |2 S < FB R (7.67x10°mg/kg/day) 12%F LT, B0 —fkFEOHE
PEREATE (0.0010mg/kg/day) & ¥V HQ=0.077.#% 1 A 5B % L # 1 O A LA (0.010mg/kg/day)
£V HQ=0.0077, #&AFENAMEOGEMEFEMME (1.3x10°mg/kg/day) £ ¥ HQ=5.9 TH v, %
AP AMEIZBWTHQ N 1 LA EE 720 U R ORBREOAREMES/RIB S LTe, 7B, Hiki
SR DML DA FE DOWNERERIL 72 D0 72,

R BFEFAMEIZOWT, BEESFEOKEE=F ) 77— 2 x5 & LTHQE A L, HQ
DX BNCHE R (BEAISHEDO ) & U CTHER LR, HQAN LA L & 72 % g3 2 %
Th-ol,

PRTRIE# % VN TG-CIEMSIC £ 2 IR EEHERHE 2 W MR ZIC SOV TR D R O A D
RN BT m R VY A7 #5217V, TNENOHQZE RO, £7-. BODOHQEWAD
HQD & FHE TORl 21T > 7=,

W NI B DB EHEGHRE R & . WA OFEMEO TN K bARWIE D AMEDF EM
MG (5.9x10*mg/m3) ZHWVT Y R 7 HEFH 21T o 7oA S, 1=HQ & 72 % AT ek G2t 5 23 0 iy
L 0.1=SHQ<1 & 72 2 Mkt S S A5 1S > - 7

RORFCHETHEEHE L., RORBOAEEMEO T THENP K HIEWREN AMEDHEME
AEMAE (1.3X10° mg/kg/day) Z VT U A7 HEGH 24T o 7B R, 1=HQE 72 % At G L 48
AR, 0.1=HQ<1 & 72 2 FFAfl % G2t s A3 8 S d> o 72,

FED MOV TITTRE OHQD B EHMEIZ DWW T b B L7/ B 1 SHQ & 72 2 3Ll o S
ML, 0.1=HQ<1& 72 2 5l xt G HL R 3 745 T o 72

G-CIEMS #5Hf R L E=F V U VR A L2 & RAETE=F ) V7T —X L DLk
TlE, = U 2 VBN EVEP Tl G-CIEMS #EFHEE & 1~2 HRRE O TEA LT
W5, — T, G-CIEMS #5t CITIRBE L e p A THE=X U U7 TIHMERE TR S
TWAHHIEA RS, 2EMIIES D EAEDRWEER o T, iz, KEE=X
Vo7 7—2 LD TiE, E=4 U U ZIRENEWELPH TlX G-CIEMS #EFHRE & 2 #7#2
EOFPTEAS LTS, —FH T, G-CIEMS #ift CIHMERE L 25 THE=X VU /T
IFRRETRHEN T HENR A LN, EERMIZIEISOEVESEORWFER Lo T,

PRTR R HfERIC L 57 7 U r =k UL OPH EITEAL 16 R LI L Fpk 23 42 LA
Fe IR I VEI T 0 . BIEOREN G T DR | 2R E L TREREN LR T 59
IRV EBZ LD,

PlEZEMAELT, 77 UVa=hMJ oW, BIESLNDER - RO TIXER
LUV ORI G L 72356, B AR K O ARRBIZ B\ T, BEOHE T 27 BEE
SNDRWBIAEN D,

WARRIEIZOWNWTIE, ZHOMETE=X ) VI RERINTEY . mEEHSTIEET
NG E L BBOLRES L TWAH ), RFEMEIFRWEZEZONS, —F, ROKKIZD
WU, BOKIRE L LT EREZBB L TR WEREETOKEREZ AW TW D8, EikE
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25

E o TSNS DECEVKHDOEUKDOF BEIZHSOW T ARIEEMENH D,
INHEZBE L, EPVKHFOREIZOWTHEEZTIRET 272D OFMEOLEMEIXEG W &
T L 7=,
6-4 WHEEE
Briz7e L,

7 [REH)

7-1 SEBLEBEfMAAF X

ZOFHMEEEERT DICH T > TR LTz BB 2 B8 ML E I 5
UARZFMDEANTA L 2| ONR=Var—RHeR 7-11277,

N

=& 7-1 SBLEEMAAEVADNN—C30—8

= ALk N—3Y
- | BA 1.0
I | FHE D EE 1.0
I | NMERZEOREHTE 1.0
I | AREREZEOFEHTME 1.0
IV | HEE S HEE 1.1
V | REFE~HEBRIELORZE T A~ 1.0
VI | ®REFM~RAEEICKCERES T VA~ 1.0
VI | RBEFFE~RAGHEROELEZED-RES T )L~ 1.0
VI | IRBE=R) OV EREAV-RETME 1.0
X | VRO -BERIBRLFF-EYFEED 1.0

7-2 HELEFHERE-E
AR U 7o B LA AP IR SR (3R & 2 R,
sty

ATSDR(1990): Agency for Toxic Substances and Disease Registry. “Toxicological Profile of
Acrylonitrile”, Toxicological Profiles. 1990.
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Dictionary. 15th ed., 2007.
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Laboratory Solvents
and other Liquid
Reagents (Section

8|EPI Suite B -72.38 °C_|MPBPWIN (Q)SAR
9|HSDB R -82°C Z 0t CHEMICAL/PHYSIC
2B AL PROPERTIES: >
MELTING POINT:
10|IUCLID SRE S -83°C 4A Z 0t p.21
11 R E] A -83°C 4A Z Dt p.21
12 Bhs -83°C ZDOih,Eské [no data p.21
nnen keine
Angaben zu Pr
ifmethoden 4A
gemacht

werden.
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MER 7HUA=RJIL
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A -—
Ah R
I T — 5 ]
) HHRRIZHT5 ] (EtEps | AHE IS8
1ERIRB EH & HBRAEE GLP reliability | ¥—RET1D | EDFERHE EDEHEDEEME | > 11%¥%—2% "E Xk R—UEEE
%I ==
13 R -82°C EU Method no data p.21
A.1,Directive
84/449/EEC,
A1 "Melting 4A x
point/melting
range"
14|Mackay Bl -83.48 °C_ |- - - - - 2B X - p.3210
15(Merck R -83.55°C |- - - - - 2B - Monograph Number:
0000131
16|MOE#IH#iEE |Rbs -82°C - - - - - - Dangerous Properties of Industrial p.1
i 2B X Materials. 6th Ed. (1984): New York, NY.
Van Nostrand Reinhold.
17(NITE#IERY) |BhsR -83.55°C |- - - - - - Merck (2001) The Merck Index, 13th ed., [p.2
R FHilE 2B (@) Merck & Co., Inc., Whitehouse Station, NJ.
18(PhysProp Bl -83.5°C - - - - - 2B (@) - p.1
19|REACHZ £% | /2R m -83.5°C no data |2: reliable weight of experimental Z 0t Exp WoE Melting
i3 with evidence result 4A x point/freezing
restrictions point.002
20[SIDS BERA  |-83.55:05 key study - o Z0ft P8, 11
°C
21| FRIRE |BR -83°C - - - - - 4A % - L REESR (FILHRR) K0056
*
22 A -83°C - - - - - 4A x - e KRERE (IR K0056
23 R -83°C - - - - - 4A % - L REESR (FILHRR) K0056
24 A -83° - - - - - HERES  80056K eZRiH (HIHBR%EXR) K0056
C[190K(- 4A x LERRERS L2
83°C)] REV VA —NINHERFR
25 A -83°C - - - - - 4A x - e KRERE (IR K0056
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BEseE | . THEHRRIZH TS ) [EHEES FMEBOICE
TEHRIRA R ‘ I:T:;; HEBRAEE GLP reliability #—E’;‘ﬁ‘»{(b fBEniEE EDFERDFHH n>7 3% —Z% w5 Xk R—UESE
%3k TA—

1]Aldrich 77°C 4A X p.54

2|ATSDR 774°C - - - - - Verschueren K. 1983. Handbook of p.69
environmental data on organic chemicals.

4A X 2nd ed. New York, NY: Van Nostrand

Reinhold Company, 162-165.

3|CCD Zg.3~77.4 - - - - - 4A % Acrylonitrile

4|CICAD 773°C - - - - - Langvardt PW (1985) Acrylonitrile. In: 2. IDENTITY AND
Uliman’s encyclopaedia of industrial PHYSICAL/CHEMICAL

4A x chemistry. 5. Aufl. Bd. A 1. Weinheim, PROPERTIES

VCH Verlagsgesellchaft, pp. 177-184. Table 1

5

EARIEH

Laboratory Solvents and
other Liquid Reagents
(Section 15)

Flammability of Chemical
Substances (Section 16)

EPI Suite 94.65 °C MPBPWIN (Q)SAR 2C X
HSDB 77.3°C Z itk CHEMICAL/PHYSICAL
4A X PROPERTIES: >
BOILING POINT:
IUCLID 77°C 1013 hPa [Z®Dfth,Es k6 |no data p.21
nnen keine
Aussagen zu
Priifmethoden 4A x
gemacht
werden.
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A -
R
RET—4 _
] sl | o - BHRIZH1TS . (eS| A IISE o
1ERIR4A B £ HBRAEE GLP reliability #—3;5;;-403 BOEE | EOEEOHM | =7 5 |HoF—24 "% Xk R—CEE
3 TA—
12 77.3°C 2013 hPa[= T 01t p.21
77.3
degree C 4A x
at 2013
hPa]
13 77.3°C 1013 hPa [Z (it no data 4A X T Dt p.21
14 77.4°C 1013 hPa |EU Method no data p.21
A.2,Directive
84/449/EEC,
A.2 "Boiling 4A x
point/boiling
range"
15|Mackay 773 °C - - - - - Riddick, J.A., Bunger, W.B., Sakano, T.K. [p.3210
4A x (1986) Organic Solvents. 4th Edition. John
Wiley and Sons, New York.
16{Merck 77.3°C 760 mmHg |- - - - - 2B o Monograph Number:
0000131
17 64.7 °C 500 mmHg |- - - - - 2B x Monograph Number:
0000131
18 455°C 250 mmHg |- - - - - 2B x Monograph Number:
0000131
19 23.6°C 100 mmHg |- - - - - 2B x Monograph Number:
0000131
20 8.7°C 50 mmHg |- - - - - 2B X Monograph Number:
0000131
21(MOE#D#isF (77.3°C - - - - - 4A % The Merck Index, 13th Ed. (2001): Merck [p.1
| il & Co., Inc.
22[NITE®I#Y [77.3°C 101300 Pa |- - - - - Merck (2001) The Merck Index, 13th ed., |p.2
R E 2B x Merck & Co., Inc., Whitehouse Station, NJ.
23|PhysProp 77.3°C - - - - - 4A X p.1
24|REACHZ % [77.3°C 1013 hPa no data |2: reliable key study experimental T 01t Exp Key Boiling point.001
[t with result 4A x
restrictions
25|SIDS 77.3°C 1013 hPa key study 2A o ZDfth p.8, 11
26|BEFRRE [77.3°C - - - - - aA < L KEH (HIHIR) K0056
*
27 77.3°C - - - - - aA < L KEHE (HIHIR) K0056
28 77.3°C - - - - - aA % L KEHE (HIHIR) K0056
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ME AT FHUR=FJIL
CASES 107-13-1
4
ARE
RET—4 _
MEEH | . BRR=BT5 R
LE YRR RRE | Yo HERAEE | GLP | reliability #—;5;?40) B0 | EOBMAOHM | T, 7 |15F—R% = St R
- E TA4—
1|Aldrich 86 mmHg |20 °C — d _
2

3|CICAD

Mean (range)

Groet LT, Schipper D, Badger BV
(1974) Acrylnitril. In: Ullmanns
Encyklopedia der technischen
Chemie. 4. Aufl. Bd. 7. Weinheim,
Verlag Chemie, pp. 95-100.

2. IDENTITY AND
PHYSICAL/CHEMICAL
PROPERTIES

Table 1

5 50 mmHg AMERICAN CYANAMID COMPANY  [2.1.1. Physical
(1959) The chemistry of acrylonitrile, |properties
2B x 2nd ed., New York, American Table 1
Cyanamid Company, 272 pp.
6 100 mmHg (23.6 °C - - AMERICAN CYANAMID COMPANY  |2.1.1. Physical
(1959) The chemistry of acrylonitrile, |properties
2B x 2nd ed., New York, American Table 1
Cyanamid Company, 272 pp.
7 250 mmHg [45.5 °C - - AMERICAN CYANAMID COMPANY  [2.1.1. Physical
(1959) The chemistry of acrylonitrile, |properties
2B x 2nd ed., New York, American Table 1
Cyanamid Company, 272 pp.
8 500 mmHg |64.7 °C - - AMERICAN CYANAMID COMPANY  |2.1.1. Physical
(1959) The chemistry of acrylonitrile, |properties
2B x 2nd ed., New York, American Table 1
Cyanamid Company, 272 pp.
9 760 mmHg (77.3 °C - - AMERICAN CYANAMID COMPANY  [2.1.1. Physical
(1974) Handling storage - analyses  |properties
2B x of acrylonitrile. Wayne, New Jersey, [Table 1
American Cyanamid Company, 42 pp.
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1ERR2E BRE | ° e ARG EE GLP reliability #—?%5;;40) EDIELE | EDFEHEDFEM '='>7 1TH¥F—2% &% ik R—DF
E TA—
10|EPI Suite 13000 25°C MPBPWIN (Q)SAR
Pa[2BLL £
DIEEAL 2C x
THE
11
12|IUCLID 116 hPa 20 °C 4A X Z D p.22
13 120hPa [20°C Z 0t no data experiment 4A % p.23
al result
14 124 hPa__ [20°C Z D no data 4A X Z Dt p.23
15 395 hPa 50 °C ZDith no data 4A X Z D1t p.23
16 116 hPa 20 °C 4A X Z D p.23
17 133.3 hPa [22.8 °C EU Method no data Z D1t p.23
A.4,Directive
84/449/EEC, 4A X
A.4 "Vapour
pressure"
18 133.3 hPa [23.6 °C no data 4A X Z Dt p.23
19 66.65 hPa 8.7 °C no data 4A X ZDith p.23
20 333.25 hPa(45.5 °C no data 4A « ZDith p.23




AKX EH
BEFMEFMERLES |39

WE B 77UA=FJIL
CAS&E 107-13-1
4
ARE
ET=2 RRA-BI5 FEIH
; IR — T
WAL | RRE | PLE | HBEE%E | OLP | relibity F—2570 | @omH | @omSONE iy ¥ S = % Xtk R—UESS
m % B 7 —
23

24

25 14720 Pa [25°C M4 (% |extrapolated- 14720 (extrapolated-Antoine  |Boublik, T., Fried, V., Hala, E. (1984) |p.3210
44) Antoine eq. eq., Boublik et al. 1984) The Vapour Pressures of Pure
log (P/kPa) = 4.77668 — Substances. Second Edition, Elsevier,

649.583/(155.006 + t/°C), temp|Amsterdam, The
range 20-70°C (Antoine eq.  |Netherlands.

4c x from reported exptl. data,
Boublik et al. 1984)

temp range 190-535 K (vapor
pressure eq., Yaws 1994)

26



AKX EH

Rt MERLES |39
MERH FHUA=FJJL
CASES 107-13-1
4 e
AT
IEF—5 ]
B &4 _ TERRICH TS _ (S8 B IICE
1ERIRS ERE | ° A HRAEE GLP reliability #—;5;?40) EDIELE | [EDFEEDFHH =‘> 5 [15F%—2% #E Xk R—UESE
2 = 7"-’4_
27 15240 Pa |25°C - - - estimated |calculated- 15240 (calculated-Antoine eq., [Dean, J.D., Editor (1985) Lange’s p.3210
by Antoine eq. Dean 1985, 1992) Handbook of Chemistry. 13th ed.
calculation log (P/mmHg) = 7.03855 — McGraw-Hill, New York.
4C x 1232.53/(222.47 + t/°C), temp
range —20 to 140°C (Antoine
eq., Dean 1985, 1992)
28

29

15600 Pa |25°C

estimated

by
calculation

calculated-
solvatochromic
parameters

15600 (calculated-
solvatochromic parameters,
Banerjee et al. 1990)

log (P/mmHg) = 35.921 —
2.7763 x 10°3/(T/K) —

10.101 = log (T/K) — 3.1547 x
10710 -+ (T/K) + 4.7299 x 10*
-6 + (T/K)"2;

temp range 190-535 K (vapor
pressure eq., Yaws 1994)

Banerjee, S., Howard, P.H., Lande,
S.S. (1990) General structure-vapor
pressure relationships for organics.
Chemosphere 21,

1173-1180.

p.3210
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BRFHELFMEBELES |39
ME B 77UA=FJIL
CASES 107-13-1
4
ARE
AET=2 FRRCETS WIH
g TRIZHL R
WAL | RRE | PLE | HBEE%E | OLP | relibity i—,:\;;?o) woms | mommona |FEE7 | Gar—x5 % ik R—UEDE
= E TA—
32

33

18 kPa 30°C Verschueren, K. (2001) Handbook of [p.2
Environmental Data on Organic
chemicals, 4th ed., John Wiley &

ns. Inc.. New York, NY.

35|REACHZ&$% |11.5kPa |20 °C no data no data |2:reliable |weight of experiment Z D1t ,Brazdil JF(1991),Kirk-Othmer |[Exp WoE Vapour
1EER with evidence al result Encyclopedia of Chemical pressure.002
restrictions 4A x Technology,4th edition, Vol 1 p352-
369, John Wiley & Sons, New York
36 133.3 hPa |23.6 °C no data no data |2:reliable |weight of experiment Z D 4th ,Groet LT, Schipper D & Exp WoE Vapour
with evidence al result Badger pressure.003
restrictions BV(1974),Acrylsaeurenitril, Ullmans
4A x Encyklopaedie der technischen

Chemie. 4 Aufl, Bd. 7, s95-100, Verlag
Chemie, Weinheim

37
38

9|BEEABREBEZ[60mmHg [11.8°C |- - - - - 4A X - LZEE (BXRELERHE) K0056
40 60 mmHg [11.8°C |- - - - - 4A x - LZEE (AXRLZEE) K0056
41 60 mmHg [11.8°C - - - - - 4A x - L2 EE (BXRLFEHE) K0056
42 60 mmHg [11.8°C |- - - - - 4A x - LZEE (AXRLZEE) K0056
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BEFMIEFMERLES |39
) Fh 7oVaz=r)L
CASES 107-13-1
4

KiBERE

IR 7 — 4 _ _

. i I b g e || LR . gy |fEREMES | P . ome
TE#RRA IKBRREE i pH HERAEFE GLP reliability éﬁr—a;;;iv—»f EnELE | EOEEOHM T5 0 |FRF—24 #E Xk R_CHESZ
% TA—

ATSDR 79000 mg/L |20 °C - - Klein E, Weaver JW, Webre BG. p.69

1957. Solubility of acrylonitrile in

2B x aqueous bases and alkali salts.
Industrial and Engineering Chemistry
2:72-75.

CCD [partially - 3 x - Acrylonitrile

miscible]

CICAD 75.1 g/L 25°C - - DMER, AEL (1996) Pathways 2. IDENTITY AND
analysis using fugacity modelling of |PHYSICAL/CHEMICAL
acrylonitrile for the second Priority PROPERTIES
Substances List. Report prepared for Table 1
Chemicals Evaluation Division,

2B x Commercial Chemicals Evaluation
Branch, Environment Canada, by Don
Mackay Environmental Research,
Peterborough, Ontario, and Angus
Environmental Limited, Don Mills,
Ontario.
CRC [soluble] - sH 2 O Physical Constants of
3 x Organic Compounds
(Section 3) etc
7.35mass (20 °C - - Riddick, J. A., Bunger, W. B., and Aqueous Solubility and
% Sakano, T. K., Organic Solvents, Henry’s Law Constants of
2B x Fourth Edition, John Wiley & Sons, Organic Compounds
New York, 1986. (Section 5)
79.3 g/lKg 20°C - - Riddick, J. A., Bunger, W. B., and Aqueous Solubility and
Sakano, T. K., Organic Solvents, Henry’s Law Constants of
2B x Fourth Edition, John Wiley & Sons, Organic Compounds
New York, 1986. (Section 5)
EHC 7.20%(0 °C - - AMERICAN CYANAMID COMPANY |2.1.1. Physical properties
(1959) The chemistry of acrylonitrile, [Table 1
4A x 2nd ed., New York, American
Cyanamid Company, 272 pp.
7.35%|(20 °C - - AMERICAN CYANAMID COMPANY |2.1.1. Physical properties
(1959) The chemistry of acrylonitrile, [Table 1
2B x 2nd ed., New York, American
Cyanamid Company, 272 pp.
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BEFMIEFMERLES |39
) Fh FHUYA=r) )L
CASE=S 107-13-1
4
KiBERE
IR 7 — 4 _ _
n - 5 et ergas oo iz LLIEE 7 . sy | BRSPS .  oms
1HERIR4A IKBRREE i pH HERAEFE GLP reliability éﬁr—a;;;iv—»f EnELE | EOEEOHM T5 0 |FRF—24 #E Xk R—SFEDE
% TA—
9 7.90%|40 °C - - - - - AMERICAN CYANAMID COMPANY |2.1.1. Physical properties
(1959) The chemistry of acrylonitrile, [Table 1
4A x 2nd ed., New York, American
Cyanamid Company, 272 pp.
10(EPI Suite 60750 25°C WSKOWWIN (Q)SAR
mg/L[2BLLE
DIEZERAL 2C X
THE
(20) 1
11|HSDB 7.45E+4 25°C Z 0t CHEMICAL/PHYSICAL
mg/L 2B X PROPERTIES: >
SOILUBILITIES:
12{IUCLID 70 20°C EU Method no data p.24
g/L[soluble] A.6,Directive
84/449/EEC, 4A x
A.6 "Water
solubility"
13 73 g/l 20°C 7[=7 at 50 Z 0t p.24
g/l and 20 4A x
degree C]
14 73 gL 20°C Z 0t no data Wasserloeslichkeit bei 0 [ Z Dt p.24
Grad C: 71,5 g/l; bei 30
Grad C:75,1 g/l; bei 40
4A X Grad C: 79 g/l; bei 50
Grad C: 84,1 g/l; keine
weiteren Angaben.
15 73 gL 20 °C 6~9[6 -9 (ZDfh no data p.24
at50 g/l
and 20 4A x
degree C]
16|Mackay 79000 mg/L |25 °C - - - - - Klein, E., Weaver, J.W., Weber, B.G. [p.3210
(1957) Solubility of acrylonitrile in
2B x aqueous bases and alkali salts.
Chem. Eng. Data Ser. 2, 72-75.
17 75000 mg/L |25 °C - - - - - Gunther, F.A., Westlake, W.E., p.3210
Jaglan, P.S. (1968) Reported
2B x solubilities of 738 pesticide chemicals
in water. Residue Rev. 20, 1-148.




ARG

39

BEMIEFMERLES
L7

jz

FoUaZk) L

CASES

107-13-1

4
KIBRRE

20

21

22

23

WET—%

RS

# E%#

BE

IKIBERE

pH HERAEFE

GLP

reliability

BERBT
BX—2574
EE

EDTERE

EDTEED M

{EHEMES
27

T3
F5¥—2%
TA—

£

ik

R—CBSE

73500 mg/L |20 °C

2B

Windholz, M., Editor (1976) The
Merck Index. Volume 9, Merck & Co.,
Rahway, NJ.

p.3210

73240 mg/L |20 °C

Z D1th,shake
flask-LSC

2B

Veith, G.D., Macek, K.J., Petrocelli,
S.R., Carroll, J. (1980) An evaluation
of using partition coefficients and
water solubility to

estimate bioconcentration factors for
organic chemicals in fish. In: Aquatic
Toxicology. ASTM STP 707,
American Society

for Testing and Materials. Eaton, J.G.,
Parrish, P., Hendricks, A.C., Editors.
pp. 116-129.

p.3210

7.35 wt% 20°C

Z Dt Kirk- |-
Othmer
Encyclopedi
adrded.,
measured
range 0-60°
C, quoted,
Basu et al.
1983

2B

7.35 wt%* (20°C, Kirk-
Othmer Encyclopedia 3rd
ed., measured range 0—
60°C, quoted, Basu et al.
1983)

Basu, D.K., Hsu, R.S., Neal, MW,
Santodonato, J., Sugatt, R.H.,
Bayard, S., Bayliss, D.L., Hiremath,
C.B., Vaughn-Dellarco, V.

(1983) Health Assessment Document
for Acrylonitrile. Final Report. EPA-
600/8-82—007F, U.S. E.P.A.,
Research Triangle

Park, N.C., PB84-149152. U.S.
Department of Commerce, NTIS.

p.3210

73500 mg/L |20 °C

2B

Riddick, J.A., Bunger, W.B., Sakano,
T.K. (1986) Organic Solvents. 4th
Edition. John Wiley and Sons, New
York.

p.3210

69000 mg/L |20 °C

Z D, shake
flask-GC,
measured
range 0-70°C

2B

69000*, 66400 (20°C,
30°C, shake flask-GC,
measured range 0-70°C,
Stephenson 1994)

Stephenson, R.M. (1994) Mutual
solubility of water and nitriles. J.
Chem. Eng. Data 39, 255-227.

p.3210

66400 mg/L |30 °C

Z D, shake
flask-GC,
measured
range 0-70°C

2B

69000*, 66400 (20°C,
30°C, shake flask-GC,
measured range 0-70°C,
Stephenson 1994)

Stephenson, R.M. (1994) Mutual
solubility of water and nitriles. J.
Chem. Eng. Data 39, 255-227.

p.3210
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) Fh 7oVaz=r)L
CASEE 107-13-1
A <
IKERRE
WEF—45 ]
IS ] ERRIZE T ] (EtEps | AHE IS8
1HERIR4A KBERE | ° i pH HERAEFE GLP reliability | ¥ —R27« | EQEHE | EOWREOFM |70, 7 [(THF—RE "% Xk R—CHESH
DL TA—
24|Merck 7.35parts |20 °C - - - - - At 20° 7.35 parts dissolve Monograph Number:
dissolve in in 100 parts water 0000131
100 parts
water[At 20°
7.35 parts 2B x
dissolve in
100 parts
water]
25(MOE#I#A5F 7.90%(40 °C - - - - - 4A x - WHO (1983): Environmental Health |p.1
ki Criteria: Acrylonitrile.
26|NITE®EY |74.5glL 25°C - - - - - - SRC, Syracuse Research p.2
R FEE Corporation (2002) PhysProp
2B x Database, North Syracuse, NY.
(http://esc.syrres.com./interkow/physd
emo.htm » 551 )
27|PhysProp 74500 mg/L |25 °C - - - - experimenta|- 2B x - DAUBERT, TE & DANNER,RP (1985)(p.1
| result
28|REACHZ % (7.3 wt% 20 °C no data no data |2: reliable experimenta Z Dt Brazdil JF(1991),Kirk-Othmer |Exp Key Water
& with | result Encyclopedia of Chemical solubility.001
restrictions 4A x Technology,4th edition, Vol 1 p352-
369, John Wiley & Sons, New York
29|SIDS 7359/l 20°C key study 2A X ZDfth p.9, 11
30(EFR®E  (829L 251 °C - - - - - - K0056
% 4A X
31 82g/L - - - - - 4A X B K0056
32 82 g/l - - - - - 4A x ° K0056
33 82g/L - - - - - 4A X B K0056
34|BEfFERIRE  (829/L 25+1°C OECD TG 105 |- - - experimenta|- HERES 80056K K0056
* | result 1B o) LR2RBRERE L2
REY U H—AMHERFT
35 82 g/l - - - - - 4A x ° K0056

ARG
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i FMERLES |39
ME R FoUR=RJIL
CASES 107-13-1
4
logPow
e _ _
e U5t g [ R . oy | EHEMES| FBIIEE  vmm
B8RS fi& i pH HEBRARE GLP reliability éjFo;;;’SéT'f EDTERE EOBBOFME | =0, 7 (15F 2% -2 Xk R—CBEEE
% TA—
1|ATSDR -0.92 - - - - - Verschueren K. 1983. Handbook of  [p.69
environmental data on organic
2B x chemicals. 2nd ed. New York, NY:
Van Nostrand Reinhold Company,
162-165.
2|CICAD -0.92~1.2 - - - - Mean (range) Collander R (1951) Partition of 2. IDENTITY AND
0.25 (-0.92 to 1.2) organic compounds between higher |PHYSICAL/CHEMICAL
2B X alcohols and water. Acta Chemica  [PROPERTIES
Scandinavica, 5:774-780. Table 1
3[CRC 0.25 25°C - - - - - Sangster, J., J. Phys. Chem. Ref. Octanol-Water Partition
2B X Data, 18, 1111, 1989. Coefficients (Section 16)
4|EHC 0.12 - - - - antilog of -0.92. DORIGAN, J., FULLER, B., & 2.1.1. Physical properties
DUFFY, R. (1976) Scoring of Table 1
organic air pollutants chemistry,
2B X production and toxicity of selected
synthetic organic chemicals
(chemicals A-C), (MITRE Tech. Rep.
MTR-7248)
5|EPI Suite 0.21 KOWWIN (Q)SAR 2C X
6|/HSDB 0.25 Z 0t CHEMICAL/PHYSICAL
PROPERTIES: >
2B x OCTANOL/WATER
PARTITION
COEFFICIENT:
7|lUCLID 0 =0 no data experimental Z Dt p.23
#t,Schuettelm result
ethode; keine 4A x
weiteren
Angaben.
8 0.08 25°C experimental Z 0t p.23
result 4A x
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BEFMEEMEBELES [39
MEEH FH)A=rJL
CASEHS 107-13-1

4
logPow

WET—%

B8RS 1

o

i~ WERIRT — S
AEER| on | smmns | olp | reliabilty 5257 EOWE | EOBSOMHE IS 1ox—5 % ik R—UERE
me DK TA—

9 0.09 z0 no data experimental Z 0t p.23
ft,Schuettelm result
ethode; GC
der
oktanolgesaet
tigten
Wasserphase
; keine
weiteren
Angaben.

10 0.13 4A x p24

11 0.25 =0 no data experimental Z Dt p.24
#t,Schuettelm result
ethode; HPLC
—Analyse;
beide Phasen
untersucht;
waessrige
Phase =
neutrale
Salzloesung;
keine
naeheren
Angaben.

4A x

12 0.3 =0 no data experimental Z Dt p.24
#t,Schuettelm result
ethode; GC-
Analyse;
beide Phasen 4A x
untersucht;
keine
naeheren
Angaben.

13|Mackay 0.25 Z Dth,shake |- - - - - Pratesi, P., Villa, L., Ferri, V., de p.3210
flask-HPLC Micheli, C., Grana, E., Grieco, C.,
Silipo, C., Victtoria, A. (1979) On the
additive-constitutive

properties of substituent hydrophobic
parameters in a set of muscarinic
agents. Il Farmaco Ed. Sci. 34(7),
579-587.

2B x
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20

21

22

23
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i FMERLES |39
ME R FoUR=RJIL
CASES 107-13-1
logPow
WET—% ]
B S ] ERRIH T _ (e | FHETISE )
1HERIREB & k i pH HERAEFE GLP reliability |®¥—R2T«| fEDIELE EOBBOFME | =0, 7 (15F 2% "% Xk R—UFSEH
DEEIE TA—
0 Z Mfth,shake |- - - - Fujisawa, S., Masuhara, E. (1980) p.3210
flask Binding of methyl methacrylate to
2B x bovine albumin. J. Dent. Res. 59,
2056-2061.
0.09 Z Mfth,shake |- - - - Tanii, H., Hashimoto, K. (1984) p.3210
flask-GC Studies on the mechanism of acute
2B x toxicity of nitriles in mice. Arch.
Toxicol. 55, 47-54.
0.25 - - - - - Hansch, C., Leo, A. (1985) Medchem [p.3210
2B x Project. Pomona College, Claremont,
CA.
0.25 - - - - 0 Sangster, J. (1989) Octanol-water p.3210
{th,recommend partition coefficients of simple organic
ed 2B x compounds. J. Phys. Chem. Ref.
Data 18(3), 1111-1230.
0.25 - - - - =0 Hansch. C., Leo, A.J., Hoekman, D. [p.3210
{th,recommend (1995) Exploring QSAR,
ed Hydrophobic, Electronic, and Steric
2B x Constants. ACS Professional
Reference Book, American Chemical
Society, Washington, DC.
MOE##i5% [0.25 - - - - estimated by American Chemical Society (1995): [p.1
i calculation Exploring QSAR-Hydrophobic,
4C x Electronic, and Steric Constants.
Washington, DC.
NITE®#EIY 0.25 - - - - experimental SRC, Syracuse Research p.2
R FHEE result Corporation (2002) KowWin
2B x Estimation Software, ver. 1.66, North
Syracuse, NY.
0.21 - - - - Ot (HE SRC, Syracuse Research p.2
&) MEE Corporation (2002) KowWin
4C x Estimation Software, ver. 1.66, North
Syracuse, NY.
PhysProp 0.25 - - - - experimental 2B % HANSCH,C ET AL. (1995) p.1
result
REACH##% |0.11 25°C 6.1~6.2 |OECD TG yes (incl. [1: reliable|weight of experimental Z Dt Exp WoE Partition
B4R 107 certificate) [Without |evidence result 1A x coefficient.002
restriction
SIDS 0.25 Z D fh,shake key study experimental 2A % Z 0t p.9, 11
flask method result
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BEAER

BEFMEFVEBELES 39
ME & RPN
CASES 107-13-1
Koc
RETF—4 -
e ] ] e HIRI<HB T B - e | FHE LIS .
&8RRG HH & A pH TiREH | BBAEE | aoP reliability 6#—5;;;;74 EDIEH ENEADFHM | =, 7 [ToF—2% w5 Xk R—UBSH
B TA—
ATSDR logKoc -0.07 - - - - Mabey WR, Smith JH, Pod011|p.69
RT, et al. 1982. Aquatic fate
process data for organic
priority pollutants.
2B x Washington, DC: U.S.
Environmental Protection
Agency, Office of Water
Regulations and Standards.
EPA 440/4-81-014.
CICAD logKoc -0.09~1.1 - - - Mean (range) Koch R, Nagel M (1988) 2. IDENTITY AND
1.06 (-0.09 to 1.1) Quantitative activity PHYSICAL/CHEMICAL
relationships in soil PROPERTIES
2B x ecotoxicology. Science of the |Table 1
total environment, 77:269—
276.
EPI Suite Koc 23.88 L/kg[2B KOCWIN (Q)SAR
LEnfExAA
nTiE = *
(2C) 1
HSDB Koc 9 0 estimated by Z 0t ENVIRONMENTAL FATE:
#th,structure calculation 4C %
estimation
method
Koc 29 Z Dt log estimated by 4 X Z 0t ENVIRONMENTAL FATE:
Kow of 0.25 calculation
IUCLID Koc 9[Bodensorpti 0t GEE Z 0t p.33
onskoeffizient 1)
(KOC): 9
(berechnet aus
der 4C X
Wasserloeslic
hkeit von 75 g
Acrylnitril/l.]
Koc 11.5[Bodensor experimental Z 0t p.33
ptionskoeffizie result
nt (KOC): 11,5
(gemessen); 4A x
keine
naeheren

Angaben.]




HEKIEH

Bt FMEE L ES 39
MEZH FHUR=kJL
CASES 107-13-1
4
Koc
W T—5 _
MERH . | suig |ERERES| RIS s
TERIRA 1= & = pH TGN | BBAEE GLP reliability 64’—0:;;9;7'4 fEn#EEE ENEE DM o5 H‘%)j'—xﬁ w% Xk R—UESE
= 5 —
8 logKoc 0.92 0 estimated by ~ [Computer— Z0fth p.40
4, Computer— calculation Program:
Program: PCKOC, PC
PCKOC, PC Software to
Software to Estimate Soil 4 X
Estimate Soil Sorption
Sorption Coefficients,
Coefficients, Version 1.22
Version 1.22
9[Mackay logKoc 0.954 soil - - - - estimated by soil, calculated-S - Kenaga, E.E. (1980) Predicted [p.3210
calculation bioconcentration factors and
soil sorption coefficients of
4C X pesticides and other
chemicals. Ecotoxicol.
Environ. Saf. 4, 26-38.
10 logKoc -0.071 sediment- |- - - - estimated by calculated-K_OW - Mackay, D., Bobra, A., Chan, [p.3210
water calculation D.W., Shiu, W.Y. (1982)
Vapor pressure correlations
4C x for low-volatility environmental
chemicals.
Environ. Sci. Technol. 16(10),
645-649.
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YEZT
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CASES

107-13-1

Koc

RETF—4

&8RRG

HH f&

BEEH

i pH TiEH | HEBAEF

GLP

reliability

TERRI<HB 1T
¥ —RET4
DIk

EDTEH

BEDEHDHHE

B>
>y

LR
(+B¥—R%

Ta—

wE

Sk

R—UESE

logKoc 1.09

z0
1, weighted
mean

2B

1.101, 1.006; 1.09 (Captina
silt loam, McLaurin sandy
loam; weighted mean,
batch equilibrium-sorption
isotherm,

Walton et al. 1992)

Walton, B.T., Hendricks, M.S.,
Anderson, T.A., Griest, W.H.,
Merriweather, R., Beauchamp,
J.J., Francis, C.W. (1992) Soil
sorption

of volatile and semivolatile
organic compounds in a

mixture. J. Environ. Quality 21,

552-558.

0.3210

logKoc -0.0899

estimated by
calculation

calculated-K_OW

4c

Walton, B.T., Hendricks, M.S.,
Anderson, T.A., Griest, W.H.,
Merriweather, R., Beauchamp,
J.J., Francis, C.W. (1992) Soil
sorption

of volatile and semivolatile
organic compounds in a
mixture. J. Environ. Quality 21,
552-558.

0.3210

logKoc -0.089

estimated by
calculation

calculated-K_OW

4C

Kollig, H.P., Ed. (1993)
Environmental Fate Constants
for Organic Chemicals under
Consideration of EPA’s
Hazardous Waste
Identification Projects. EPA
Report EPA/600/R-93/132,
U.S. Environmental Research
Lab., Athens GA.

0.3210

N

6

NITE#DH# 1) R
PET

T (fEE
&) H#EE

4C

SRC, Syracuse Research
Corporation (2002) PcKocWin

Estimation Software, ver. 1.66,

North Syracuse, NY.

17
18

SIDsS

Koc 11.5

key study

(Q)SAR

4C

Z 0t

p.38

Koc 9

key study

estimated by
calculation

from the water
solubility of
acrylonitrile

4c

Z 0t

p.38
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CASES 107-13-1
4
AU — R
BET_5 IERIRI<EF
S RURICE = —
R -~ oH | reliabiity [B%—257¢| (EOWEH fRfEizs % itk s
- DEEIE
ATSDR 0.000088 atm- - - - - Mabey WR, Smith JH, Pod011 p.69
mA3/mol RT, et al. 1982. Aquatic fate
process data for organic priority
2B pollutants. Washington, DC: U.S.
Environmental Protection Agency,
Office of Water Regulations and
Standards. EPA 440/4-81-014.
CICAD 8.92~11.14 Pa- - - - Mean (range) 11 (8.92—11.14) Mabey WR, Smith JH, Podoll RT, |2. IDENTITY AND
m*3/mol Johnson HL, Mill T, Chou T-W, PHYSICAL/CHEMICAL
Cates J, Waight-Partridge |, Jaber |PROPERTIES
H, Vandenberg D (1982) Aquatic |Table 1
fate process data for organic
2B priority pollutants. Washington,
DC, US Environmental Protection
Agency, Office of Water
Regulations and Standards (EPA
Report No. 440/4-81-014).
3|EPI Suite 11.8 Pa-m*3/mol (Q)SAR 2C
4|HSDB 1.38E-4 atm*m*3/mol Z Dt CHEMICAL/PHYSICAL
PROPERTIES: > OTHER
2B CHEMICAL/PHYSICAL
PROPERTIES:
5/IUCLID 9.013 Pa-m”3/mol 4A Z Dt p.40
6 0.063 Z 0t p.40
A[CONSTANTE DE
LA LEY DE HENRY : 3
0.063 A 25 GRADOS
7 9.013 Pa-m”3/mol 4A Z Dt p.28
8[Mackay 11.14 Pa-m”3/mol - - Z O, Bocek |- 11.14 (Bocek 1976; quoted, Basu et  |Bocek, K. (1976) Relations among |p.3210
1976; quoted, al. 1983; Howard 1989) activity coefficients, partition
Basu et al. 2B coefficients and solubilities.
1983; Howard Experientia Suppl. 23, 231-240.
1989




ARG

et EB L ES 39
MBI FH)a=rJJL
CASES 107-13-1
4
AU — R
BRT—5 IERIRI<EF FHMEIICH
. 3 AHRRICE = = | & f=rS)
R “Zao o [PEERL on | relibiy 5257 wows | womsoNE BIRIES | 2x—x5 % ik R—UERS
" ’ OFA TA—
8.918 Pa-m”3/mol - - estimated by  |calculated-P/C, - Mabey, W.R., Smith, J.H., Podoll, |p.3210
calculation Mabey et al. 1982 R.T., Johnson, H.L., Mill, T., Chou,
T.-W., Cates, J., Waight Partridge,
1., Jaber, H., Vandenberg,
D. (1982) Aquatic Fate Process
4C x Data for Organic Priority
Pollutants. EPA Report No. 440/4
—81-014, U.S. EPA, Office of
Water Regulations and Standards,
Washington D.C.
9.42 Pa-m”3/mol - - % Mfth,quoted, |- - Ryan, J.A., Bell, R.M., Davidson, |p.3210
WERL J.M., O’Connor, G.A. (1988) Plant
Treatability uptake of non-ionic organic
Database 28 x chemicals from soils.
Chemosphere
17(12), 2299-2323.
NITE#D#§") X |14 Pa-m"3/mol - - experimental |- - SRC, Syracuse Research p.2
Y Sl E result Corporation (2002) PhysProp
2B x Database, North Syracuse, NY.
(http://esc.syrres.com./interkow/ph
ysdemo.htm H\ > 5| F)
0.000138 atm* - - experimental |- - SRC, Syracuse Research p.2
mA3/mol result Corporation (2002) PhysProp
2B x Database, North Syracuse, NY.
(http://esc.syrres.com./interkow/ph
ysdemo.htm A5 51 )
PhysProp 0.000138 atm- - - experimental |- - BOCEK K (1976) p.1
m”3/mol result 28 o
SIDS 9.62 Pa-m”3/mol key study 2A X p.37
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BEFMELEMEELES 39
YMEEH FHUA=RYIL
CASES 107-13-1
4
R B E R
IRET—4
BERE B Tﬁiﬁﬂﬁ(:fjﬁ'%} ) ) . .
TERIEA BH & ! ey pH HEBRAEE GLP reliability dr——;%g-»fo) EDIEE | EOEEDFM "E Xk R—SFDE
8%
1|MOEMHAEE |Z Dt [KEETTHE - - BFEE MY B SRl A S04 4E (p 1
il BT oEED (2002): BEF L HER LM
f=7zLy] (NY—F) B — b+
2[NTEMEY |20ft  |FREEG L] - - P2
2 S




BEAER

BEFMEFVEELES 39
ME & 72UR=kJL
CASES 107-13-1
4
R
RET—4H
TERIRE R DRE HHAE SMEERY HEBAEEE GLP reliability fEDiERE EDFERE D "% Xk R—UEBE
1{IUCLID Z0fth 10% OECD TG 301D |yes experimental Z 0 p.42
result
2 41~75 % OECD TG 302C  |no data experimental Z 0t p.43
result
3INITE#I# Y X |readily 41 %[F&#45 |O_2 consumption LBETG - - - experimental BEEEXSE, 1988 p.6
U EHEE biodegradable @M% NO_2 result
& LI-BE]
4 readily 67 %[&#% [0_2 consumption {LEETG - - - experimental BmEEEE, 1988 p.6
biodegradable &% NO_2 result
L LIEE]
5 readily 74 %[5 |O_2 consumption LFETG - - - experimental BEEEXSE, 1988 p.6
biodegradable  |f2¥#1% NO_2 result
& LI-EE]
6 readily 65 %[BR#&4% [O_2 consumption {LEETG - - - experimental BmEEEE, 1988 p.6
biodegradable B4 E NH_3 result
L LIBE]
7 readily 107 %[&# [O_2 consumption LFETG - - - experimental BEEEXSE, 1988 p.6
biodegradable EEYE result
NH_3 & Lt=
il
8 readily 117 %[&# [O_2 consumption LFETG - - - experimental EEEXSE, 1988 p.6
biodegradable EEYE result
NH_3 & Lt=
ZE1
9 readily 100%|TOC removal LFETG - - - experimental EEEXSE, 1988 p.6
biodegradable result
10 readily 100%|Test mat. analysis {LEETG - - - experimental BEEEE, 1988 p.6
biodegradable result
11|REACHZ £x1& %R 15%| % M th,BOD(NO2) OECD TG 301C  |yes (incl. 1: reliable weight of experimental Z 0 Exp WoE Biodegradation
certificate)  |without evidence result in water: screening
restriction tests.001
12 23%| % M1, BOD(NH3) OECD TG 301C  |yes (incl. 1: reliable weight of experimental Z 0t Exp WoE Biodegradation
certificate) without evidence result in water: screening
restriction tests.001
13 38%|TOC removal OECD TG 301C yes (incl. 1: reliable weight of experimental Z 0 Exp WoE Biodegradation
certificate)  |without evidence result in water: screening
restriction tests.001
14 44%|Test mat. analysis OECD TG 301C |yes (incl. 1: reliable weight of experimental Z 0t Exp WoE Biodegradation
certificate) without evidence result in water: screening
restriction tests.001
15 61%| % D1, BOD(NO2) OECD TG 302C yes 1: reliable weight of experimental Z 0 Exp WoE Biodegradation
without evidence result in water: screening
restriction tests.002
16 96%| % M1, BOD(NH3) OECD TG 302C |yes 1: reliable weight of experimental Z 0t Exp WoE Biodegradation
without evidence result in water: screening
restriction tests.002
17 100%|Test mat. analysis OECD TG 302C yes 1: reliable weight of experimental Z 0 Exp WoE Biodegradation
without evidence result in water: screening
restriction tests.002
18(SIDS Z 0t 0%[O_2 consumption OECD TG 301D experimental Z 0t p.29, 31
result
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CASES

107-13-1

19

20

21

22

4
R

RETF—4

18R EG

PRE

SRE

HHAE

DEERD

HBRTEE

GLP

reliability

EniEEH

EDEHDFME

LES

R

Z 0t

14.7 %[24%,
5%, 15%
based on
BOD/ThOD
NO2 (mean
14.7%).]

O_2 consumption

OECD TG 301C

experimental
result

Z 0t

ZOth

23 %[37%,
8%, 24%
based on
BOD/ThOD
NH4 (mean
23%).]

O_2 consumption

OECD TG 301C

experimental
result

Z 0t

p.29, 31

Z 0t

46.3 %[61%,
29%, 41%
estimated by
means of
specific
analysis of
test
substance (D
t) (mean
46.3%).]

Test mat. analysis

OECD TG 301C

experimental
result

Z 0t

p.29, 31

biodegradable

41~74 %

OECD TG 302C

experimental
result

Degradation of
acrylonitrile at 14 days
and 25 + 1°C was
determined as 74%,
67%, 41% based on
BOD/ThOD NO2 (mean
60.7%). At 7 days the
mean degradation was
25.7%. The figures
based on BOD/ThOD
NH4 at 14 days were
117%, 107% and 65%
(mean 96%). Percentage
degradation determined
by means of specific
analysis of test
substance (Dt at28
days), gave values of
100%, 100%, 100%.
MITI concluded in its
Gazette that acrylonitrile
is a biodegradable
substance, substantiated
by the results of this
study.

Z 0t

p.30, 32
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BEAER

Bt FMEE L ES

YEZ T

39

FoUBR=RIL

CASES

107-13-1

4
R

RETF—4

18R EG

PRE

SRE

HHAE

DEERD

HBRTEE

GLP

reliability

THRIREI<HBT
¥ —RET4

[VFE]3

EniEEH

EDEHDFME

LES

R

B RRER

2 %[Fy
5%]

Test mat. analysis

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LFEH
£t U8 —ABRHARF
HEWH 7T=)r B
R HERR
o hEFSSE-31230)

0 %[F15
0%)]

O_2 consumption

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LFEH
£t U8 —ABRHARF
HEWH 7T=)r B
R HERR
o hEFSSE-31230)

K0056

0 %[F15
0%)]

O_2 consumption

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREWHE LFERT
£t U8 —ABRHARF
HEWH T=)r B
R HERR
o hEFSSE-31230)

K0056

0 %[F15
0%)]

O_2 consumption

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LFEH
£t U8 —ABRHARF
HEWH T=)r B
R HERR
o hEFSSE-31230)

K0056

19 %[
11%]

TOC removal

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LEH
£t U8 —ABRHARF
HENMH 7T=)r B
R HERR
o hEFSSE-31230)

K0056

6 %[
11%]

TOC removal

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LPEHRT
£t U8 —ABRHARF
HENMH 7T=)r B
R HERR
o hEFSSE-31230)

K0056

7 %l
11%]

TOC removal

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LEH
£t U8 —ABRHARF
HENMH 7T=)r B
R HERR
o hEFSSE-31230)

K0056
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35

BEAER

Bt FMEE L ES

39

YEZ T

FoUBR=RIL

CASES

107-13-1

4
R

RETF—4

18R EG PRE SRE

HHAE

DEERD

HBRTEE

GLP

reliability

THRIREI<HBT
¥ —RET4

[VFE]3

EniEEH

EDEHDFME

LES

R

13 %[
5%

Test mat. analysis

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LFEH
£t U8 —ABRHARF
HEWH 7T=)r B
R HERR
0y ~#ESSE-31230)

0 %[F15
5%]

Test mat. analysis

OECD TG 301C

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LFEH
£t U8 —ABRHARF
HEWH 7T=)r B
R HERR
0y ~#ESSE-31230)

K0056

100%

Test mat. analysis

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREWHE LPERT
£t 28— RN
HEWH T=)r B
R HERR
Oy ~#5298324)

K0056

100%

TOC removal

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH T=)r B
R HERR
0y ~#5298324)

K0056

100%

Test mat. analysis

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE P&
£t 28— RN
HENMH 7T=)r B
R HERR
Oy ~#5298324)

K0056

100%

Test mat. analysis

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LPHRT
£t 28— RN
HENMH 7T=)r B
R HERR
Oy ~#5298324)

K0056




BEFMELEVEELES 39
YE 2 FH)a=rJL
CASES 107-13-1
4
R
IRETF—4
TERRIEB T
TERIRE R DRE HHAE SMEERY HEBAEEE GLP reliability 6#—;;;’5;7_"4 fBEniEH EDFERE D "% Xk R—UES
DE

36 74 %[NO2: |O_2 consumption |(7 > E=T7HER) [{LEXTG yes (incl. - experimental HERES 200560 1t K0056
BEBIED certificate) result P2EBRARE P&
TOD: 24 28 —AMERERAT
C3H3N+4.75 HEME 7=Uv (B
02— b E SRR
3C02+1.5H2 0 ~#&5298324)
0+NO2
=25.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

37 67 %[NO2: |O_2 consumption |(7 > E=T7HER) |{LEXTG yes (incl. - experimental HERES 200560 1t K0056
HERMED certificate) result FRRERE L®H
TOD: 24 28 —FMERERAT
C3H3N+4.75 2EME T=Ur B
02— b E SRR
3C02+1.5H2 0 ~#5298324)
0+NO2
=25.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

38 41 %[NO2: |O_2 consumption |(7 v E=TRBER) [{LZETG yes (incl. - experimental HERES 200560 1t K0056
HERMED certificate) result FRREHE LERT
TOD: 24 28 —AMERERAT
C3H3N+4.75 HEME 7=Ur (B
02— b E SRR
3C02+1.5H2 0 ~#5298324)
0+NO2
=25.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

BEAER




BEAER

BEFMELEVEELES 39
YE 2 FH)a=rJL
CASES 107-13-1
4
R
IRETF—4
TERRIEB T
TERIRE R DRE HiA® SMEERY HEBAEEE GLP reliability 6#—;;;’);7_"4 fBEniEH EDFERE D "% Xk R—DE
DE

39 117 %[NH3: [O_2 consumption [(7 > E=TF7RER) [{LEFEXTG yes (incl. - experimental HERES 200560 1t K0056
BEBIED certificate) result P2EBRARE P&
TOD: 24 28 —AMERERAT
C3H3N+302 HEME 7=Uv (B
- R HERR
3CO2+NH3 0 ~#&5298324)
=16.1(mg)
T=Vrm
TOD:
CBH7N+8.75
02—
6C02+3.5H2
0+NO2
=90.3(mg)]

40 107 %[NH3: [O_2 consumption (7 > E=TF7RER) [{LEEXTG yes (incl. - experimental HERES 200560 1t K0056
HERMED certificate) result FRRERE L®H
TOD: 24 28 —FMERERAT
C3H3N+302 HEME 7=Ur (B
- R HERR
3CO2+NH3 0 ~#5298324)
=16.1(mg)
T=Vrm
TOD:
CBH7N+8.75
02—
6C02+3.5H2
0+NO2
=90.3(mg)]

41 65 %[NH3: |O_2 consumption |(7 > E=T7HRER) |{LEXTG yes (incl. - experimental HERES 200560 1t K0056
HERMED certificate) result FRREHE LERT
TOD: 24 28 —AMERERAT
C3H3N+302 HEME 7=Ur (B
- R HERR
3CO2+NH3 0 ~#5298324)
=16.1(mg)
T=Vrm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
0+NO2

=90.3(mg)]
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45
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47
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CASES

107-13-1

4
R

RETF—4

18R EG

PRE

SRE

HHAE

DEERD

HBRTEE

GLP

reliability

THRIREI<HBT
3% —2474

[VFE]3

EniEEH

EDEHDFME

LES

R

100%

TOC removal

(FUEZTRESR)

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH 7T=)r B
R HERR
0w +#FS298324)

100%

TOC removal

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH 7T=)r B
R HERR
O +#FS5298324)

K0056

100%

Test mat. analysis

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREWHE LPERT
£t 28— RN
HEWH T=)r B
R HERR
O +#FS5298324)

K0056

100%

TOC removal

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH T=)r B
R HERR
O +#FS5298324)

K0056

100%

Test mat. analysis

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE P&
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056

100%

Test mat. analysis

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LPHRT
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056

74 %[NO2]

O_2 consumption

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056
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FoUBR=RIL

CASES

107-13-1

4
R

RETF—4

18R EG

PRE SRE

HHAE

DEERD

HBRTEE

GLP

reliability

THRIREI<HBT
¥ —RET4

[VFE]3

EniEEH

EDEHDFME

LES

R

67 %[NO2]

O_2 consumption

(FUEZTRESR)

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH 7T=)r B
R HERR
0w +#FS298324)

41 %[NO2]

O_2 consumption

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH 7T=)r B
R HERR
O +#FS5298324)

K0056

117 %[NH3]

O_2 consumption

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREWHE LPERT
£t 28— RN
HEWH T=)r B
R HERR
O +#FS5298324)

K0056

107 %[NH3]

O_2 consumption

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HEWH T=)r B
R HERR
O +#FS5298324)

K0056

65 %[NH3]

O_2 consumption

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE P&
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056

100%

TOC removal

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE LPHRT
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056

100%

TOC removal

EBETG

yes (incl.
certificate)

experimental
result

HERES 200560 1t
FRREHE PR
£t 28— RN
HENMH 7T=)r B
R HERR
O +#FS5298324)

K0056




BEFMELEVEELES 39
MELH DRI
CASES 107-13-1
4
R
IRETF—4
TERRIEB T
TERIRE R DRE HiA® SMEERY HEBAEEE GLP reliability 6#—;;;’);7_"4 fBEniEH EDFERE D "% Xk R—UES
DE
56 41%|Test mat. analysis |(7 > E=T7HBZEXR) [{LEXTG yes (incl. - experimental HERES 20056 1bF K0056
certificate) result SRERS tERRE
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0wy h#&S5268333)
57 35%|TOC removal (FUEZTRER) [{LBETG yes (incl. - experimental HERES 20056 fbF K0056
certificate) result SRERS tERRE
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0wy h#&S5268333)
58 61%|Test mat. analysis [(7 v E=7RER) [{LFEXTG yes (incl. - experimental HERES 20056 fbF K0056
certificate) result SRERS tERRE
T o8 — U ERERAT
HEWH T=)r B
R HERR
0wy h#&S5268333)
59 29%|Test mat. analysis (7 > E=7RER) [{LFEXTG yes (incl. - experimental HERES 20056 fbF K0056
certificate) result SRERS tERRE
T o8 — U ERERAT
HEWH T=)r B
R HERR
0wy h#&S5268333)
60 24 %[NO2: |O_2 consumption |(7 > E=T7HEER) |{LEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: T o8 — N ERERAT
C3H3N+4.75 2EME T=Ur B
02— b E SRR
3C02+1.5H2 0 ~#&5268333)
0+NO2
=85.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

BEAER




BEAER

BEFMELEVEELES 39
MELH DRI
CASES 107-13-1
4
R
IRETF—4
TERRIEB T
TERIRE R DRE HiA® SMEERY HEBAEEE GLP reliability 6#—;;;’);7_‘4 fBEniEH EDFERE D "% Xk R—DE
DE

61 5 %[NO2: O_2 consumption (7 v E=TF7RER) [{LFEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: T o8 — U ERERAT
C3H3N+4.75 HEME 7=Uv (B
02— b E SRR
3C02+1.5H2 0 ~#&5268333)
0+NO2
=85.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

62 15 %[NO2: [O_2 consumption (7 > E=TF7REER) [{LEEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: o8 — N ERERAT
C3H3N+4.75 2EME T=Ur B
02— b E SRR
3C02+1.5H2 0 ~#&5268333)
0+NO2
=85.5(mg)
T=)rm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
O+NO2
=90.3(mg)]

63 37 %[NH3: |O_2 consumption |(7 > E=T7HRER) |{LEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: T o8 — N ERERAT
C3H3N+302 HEME 7=Ur (B
- R HERR
3CO2+NH3 0 ~#&5268333)
=54.1(mg)
T=Vrm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
0+NO2
=90.3(mg)]




BEAER

BEFMELEVEELES 39
MELH DRI
CASES 107-13-1
4
R
IRETF—4
TERRIEB T
TERIRE R DRE HiA® SMEERY HEBAEEE GLP reliability 6#—;;;’);7_‘4 fBEniEH EDFERE D "% Xk R—DE
DE
64 8 %[NH3: O_2 consumption (7 v E=TF7RER) [{LFEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: T o8 — U ERERAT
C3H3N+302 HEME 7=Uv (B
- R HERR
3CO2+NH3 0 ~#&5268333)
=54.1(mg)
T=Vrm
TOD:
CBH7N+8.75
02—
6C02+3.5H2
0+NO2
=90.3(mg)]
65 24 %[NH3: |O_2 consumption |(7 > E=T7HEER) |{LEXTG yes (incl. - experimental HERES 20056 1bF K0056
HERMED certificate) result GRERS LERRE
TOD: o8 — N ERERAT
C3H3N+302 HEME 7=Ur (B
- R HERR
3CO2+NH3 0 ~#&5268333)
=54.1(mg)
T=Vrm
TOD:
C6H7N+8.75
02—
6C02+3.5H2
0+NO2
=90.3(mg)]
66 54%|TOC removal (7UEZTRER) [{LBETG yes (incl. - experimental HERES 20056 1bF K0056
certificate) result SRERS tERRE
T o8 — N ERERAT
HENMH 7T=)r B
R HERR
0wy h#&S5268333)
67 25%|TOC removal (7UEZTRER) [{LBETG yes (incl. - experimental HERES 20056 1bF K0056
certificate) result SRERS tERRE
T o8 — N ERERAT
HENMH 7T=)r B
R HERR
0wy h#&S5268333)
68 41%|Test mat. analysis |(7 > E=T7HREER) [{LEXTG yes (incl. - experimental HERES 20056 fbF K0056
certificate) result SRERS tERRE
T o8 — N ERERAT
HEWH T=)r B
R HERR
0wy h#&S5268333)
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LES
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35%

TOC removal

(FUEZTRESR)

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 20056 1bF
RERERE LtPRRe
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0w +#FS5268333)

61%

Test mat. analysis

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0w +#FS5268333)

K0056

29%

Test mat. analysis

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH T=)r B
R HERR
0w +#FS5268333)

K0056

24 %[NO2]

O_2 consumption

EB|ETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH T=)r B
R HERR
0w +#FS268333)

K0056

5 %[NO2]

O_2 consumption

EBETG

yes (incl.
certificate)

experimental
result

HERES 20056 1bF
RERERE LtPRRe
T o8 — N ERERAT
HENMH 7T=)r B
R HERR
0w +#FS268333)

K0056

15 %[NO2]

O_2 consumption

EBETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — N ERERAT
HENMH 7T=)r B
R HERR
0w +#FS268333)

K0056

37 %[NH3]

O_2 consumption

EBETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RBRERE LtPRRe
T o8 — N ERERAT
HENMH 7T=)r B
R HERR
0w +#FS268333)

K0056
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EniEEH
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LES

R

8 %[NH3]

O_2 consumption (7 v E=TF7RER) [{LFEXTG

yes (incl.
certificate)

experimental
result

HERES 20056 1bF
RERERE LtPRRe
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0y ~#5268333)

24 %[NH3]

O_2 consumption (7 v E=TF7RER) [{LFEXTG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH 7T=)r B
R HERR
0y ~#5268333)

K0056

54%

TOC removal (7 UEZTHRER) ILBETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH T=)r B
R HERR
0y ~#5268333)

K0056

25%

TOC removal (7 UEZTHRER) ILBETG

yes (incl.
certificate)

experimental
result

HERES 20056 fbF
RERERE LtPRRe
T o8 — U ERERAT
HEWH T=)r B
R HERR
0y ~#5268333)

K0056
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