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(6) =T bEY (= F VTNV R= NV EERLS,)
O Fle= v LB O ERRPEIR &

M=y 7 | K=y |HEE=y"v |HEb=>r7n
CAS%E= 7786-81-4 3333-67-3 13478-00-7 7791-20-0
[#===2v NiSO, NiCO, Ni(NO,), - 64,0 | NiCl, + 6H,0
G FE 154.8 118.7 290.8 237.7
4 O~ O | RO ORER | SO okt Dt Ty

i B
teE Ok=1) 3.7 2.6 2.05 3.55
[Zig 848°C (/3fif) | LL T TH

fiif

GIPA AN APRNE APRE APRVE
IR~ DU FRME FLET D WRUF 720 Al Al

(29.3g/100ml,

0°C)

T AT AR 9 Bz @ NS AEWE 418 5

@ AEMFL GEHESE 1 — 6 12
T M ANE
O BNAME: B MTH L TENAMELRD D
BAL : JARC 1
O BEfEDOH DM : BEfEZ L
BRI . = v VORISR BT, flix ORI TR EIR A 5|
BT ENREINTWD, IFHHEOEEMETD N AR,
PEREEZEOIREANRBDOOND, =y TV ERAWTFEA 7R T
BL B EOKITICRERT 2 EEX DNDEEE T ¥ I N D FEED RS
SNTVWD,
O =y FIRZEHWZU R L-LOREH
RL(104) = 0.25u g/m3
RL(103) = 2.5ug/m3
UR=3.8X10*(ug/m3)1
B : WHO (2000) OFH L7z=2=> FY 2T fEIZESL,
7RE, WEIFE D AL TN, M EE 20m3/ H 1 X< #& B A 365
HAERE LT, M e 10m3/ B, 13X < 88 B4k 240 H /A& Ot 34550 A4 8
R =45/T5 1T DWW THEMIETIVUILLT & 72 b,

S ER ORL0 TR D
RL(109/(10/20 X 240/365 X 45/75)=0.25/0.2 i g/m? =1.3 u g/m3
GBI ER ORL0IT RS D
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RL(103)/(10/20 X 240/365 X 45/75)=2.5/0.2 u g/m3 =12.5 u g/m3

A PRREE
ACGIH(1998 4F) Ni & LT
A= 7 b S 0.1mg/m3
RNEME= > b E%  0.2mg/m?
il = 7 v 0.1mg/m3

v A
O —WiHMEfE : Nié LT 0. 001 3mg/ms
O ZWEHMEE : Ni& LT
A=y r k& 0. 1 mg/ms
Nate=> 7 ba&% 0. 2mg/md
fififb= > 7 v 0. 1mg/ms
(ACGIH @ TLV—TWA)

@ 1< FIERETHE
T AEDIEL BEERE ORIRI GEHESE 2 — 6 IZIRT)
YR 1 9FEICBIT D=y ribE (= TV IR =V EERLS,) IR DH
EX BAEEREIL, G5 95 OFEELNDL, 149 0 DfEEIZONTRE
. EERESBEROEFIZT1 9354 AN FEN) Tholm, £/, ALWE
ORI EOGFHINT 7 H by (EX) Tholz, 149 0D1EEDS L, 1EE
PEFIERIA 2 O WEfE], H LA T OVEEN 5 4 %, JRTHEREEE OFE N2 ST
HIEENRG6 9%, LA~ AZ ODEFERNRENTODHIEENS 8% TH-oTz,

A XL BRERETR AR R
=LA (= r VIR =1 %R, Z28EEE L, TRV > Tnd
1 3HEELITH L, 4 1 OBEMEELICBWTARTEEIT) & & bic, FFEDE
RINEFT 23 9 NOHEE T H2MEANESEREZITo72E A, ARIEIS
B D RER R ORELEILZ0. 006 4mg,m”, &AXMEIZO. 054 5m
g,/ m* Thote, 7z, NI BRERBROZMELEIZO. 003 3mg ./
m®, AMEIZ0. 3545mg,/ m*°Tho7=, (X4—6)

@ U AT OHE RO O S mE
AREIZBNTIE, —KEHMEEZ B2 27T —2 03550, WE LW ThoFEE
e S AN G S /J/Knﬂﬂﬂﬁ (AIfEtE= v F VRO b= > 7L 0. 1mg/m’, Ak
=y 0. 2mg/m’) LLFTho7o, AT FEREICBONTL, ZRKFHIED 5
BARWME (FEtE= v 7 v R O b=~ 71 0. 1mm)%%zé%@ﬂ11$
¥5 -3 39NDT—FDIBLIFEL -G 6T —F TRONDLD, ZThiTEmR
EER., A v X ROBEESE N = 7 LS ORLE B ICB T 2k = /7
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MMEEMORGE « BRWMERED LD TH D, Lo T, BiRO= v 7 /U bEW O RlE
s PARWEZRICOWTIE, RPrdERE S O E, (T OEE, EREREEN
FEDRNE « 5T, FRZRAERGES W O FEHi S L WU R E BN LETH D,

AIEEDBFITEIYE (ARIERER)
(mg/m® as Ni)
02— —
Z REFEE(RBENIDACGIH TLV) = 0.2 mg/m®
0.16 |-
012 |
= REFAME(AT H NI, EHAENIDACGIH TLV) = 0.1 mg/m®
008
B RSB ETT HED T = 0.0064
004 |

— REFEE (RL(10-4)) = 00013 mg/m®

- N W P U DN DO = = o= o= e o o = = N RNR

T—4ES
BIEE R
(me/md a5 Ni) (BAF<EAESR)
04
035 | _
03 | _
0.25 |
02 [ —— = — — e e — —l=H
— REFEE(TRFMENIOACGH TLV) = 0.2 mg/m®
015 2R EDEFEY = 0.0033 mg/m’
0l | ——— ——— e e — - -
ZREHE{E(AT BN, BHEENIDACGIH TLV) = 0.1 mg/m®
005 |
— &R {HifE (RL(10-4)) = 0.0013 mg/m®
0 N
F—HES
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ZREFMELBEADT —FDEH

F—4% B & YR TR DS AL miEmE |WREFORE| RE
30 NiZEEGKEREAS K RITKBIE=yr L |DEETLRICE NISRES, K
Ni;ki%;?go 1*)%?9:)\‘;Eﬁlﬂm&iﬂﬁl{:xgu—’éﬁrgl:?#ﬁﬂ. THHE BRAEN ASU—ERE | g
28 BROR g%mm&ﬂ,mzima HiE BEMY. — ggz,kiu &
37 EELE. B =y T VLA (D EERMBAL. BALTERE ((muppa  (HEN. BB LoV @SA] oo
FoMEEE ORELBEFENELERITHETS Ni, BEENIZ (B RUER
NiZEOKRRESS ) RTKBIE=vr Ll  |FHRA. RS, Sy
% Nkmmuo ERA BAL KLRBUEAS) FRGCRA, (XoU-mE | .o | BEATVT]
BROSE (SR, U1, EE. Bl @RY. 475E. B20Y. 8 [SR-EiRs 25 —HEE
35 £33 TR . . BEYE
NERE. LAY [Sor L&Y (e EFMRMIRAL. BRL. X1 ; .
¥ |oEtuE | BcaENEREL. 2EDTS BHEA  [EMBN ER.AF ) ER
VEZIFEREATHER ABNTENL) . mg/m’| BEAZSEIERER. mg/m’
i *‘*g* *%* iy |(EeEe| sxiE | Aek | T8 | sxm
1. ZBDEE 2 7 0.0038 0.00] 0.0102 1 0.1151 ] 0.1151
2hHWFDHERHELTOER 6 22 0.0098 0.01 | 0.0545 19 0.0151 | 0.3545
6.RmENE R IXFhE B MEER 4 8 0.0024 0.00 |  0.0045 9 0.0032 |  0.0291
1.8 . BHELTOER 1 1 0.0004 - 0.0004 2 0.0001 |  0.0008
10 EEEBEMELI-fER 1 3 0.0004 0.00 | 0.0004 8 0.0001 | 0.0004
Hir 14 41 0.0064 0.01 0.0545 39 0.0033 | 0.3545

X4—6
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(7) MELOZED/ILEY (=

WRAbAt R 2 B <o)

O  MELOCELRMBEEY OB

— Atz Tv s (e | iR bRt E (R
(80% /KIRIR) K8) e [2%]
CAS%E= 7440-38-2 7778-39-4 7784-42-1 1327-53-3
[#==s2v As AsH.O, AsH, As, O,
JH &y = 74.9 141.94 77.9 197.8
Fh8 M CHE K | AT | RA0H 5| A XE
., BRERAMEL | DR MERR R B O JEMEIRAL | 7R |
D Eh A PR
teE Ok=1) 5.7 3.7~4.2
s 613°C (H-#E) 120°C —62°C 457~465C
AEJE (207C) 1043kPa
KRS 2.7
iR —116C 275~313°C
JEIE RS TR 4.5
(HFE%) kR 78
K~DOEFEYE | BT 720 FEEIZEL L | 20m1,100ml | 1.2 ~ 3.7g
(20°C) 75 100ml
TR R AEERIT A RIERE 9 (BFRZ @A XX HEME 458 =
© FHEMFEM GEHESE 1 — 712K
TR A
O HBAM : B ML THEBIAERS S
FRYL : TARC 1
O BfEDOFAHEOYE : BfEZR L

FRAL : B MZBW TR ZIRAER 2R3 2 b7p b,

RL(104) =
RL(103) =

UR=1.5X10"°(ng/m3)1
L . KELE AT 2 —FT Db h~DIEL BOT —Z 05 ERMZE L T

B,

S EZ ORLAO KIS T D

VAP SR

WFFE N TR 8y
A/AEE LT, M & 10m3/H .

<&

2=y NYRZERWEY A7 LULOR
6.6X10% 1 g/m3
6.6X10" 1 g/m3

. MR A 20m3/H

< #& H# % 365

Eﬁz«nmﬁ&@%%ﬁﬁ@ﬁA
FEF=45/75 \ZEES W THEHETIUILL T & 72 5,

RL(104)/(10/20 X 240/365 X 45/75)=6.6 X 10"*/0.2 1 g/m3 =0.33 1 g/m3
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FHEH % ORLAONZ i3 5 2B
RL(103)/(10/20 X 240/365 X 45/75)=6.6X 10" /0.2 1 g/m3 =3.3 u g/m3

A PRREE
O ACGIH
MBE XL OZEOEKLAEY (19934) (As&LT) 0.0lmg,/m?®
T (20074)  0.006p pm (0.016m g,/ m?)
AV T AfEFE (20064) 0.3y g/ m?
O  HAREEMHETS
R K Ot FE(LEY (2000 4F) (As & L0Q)
RL (1077 3ug,/m?
RL (10°%) 0. 3ug,/m?®
T (19924E)  0.01p pm (0.032m g,/ m?)

v RHfE
O —&FHMifE: As&LT 0. 33ug,/m?
O WREHIE : fitm o lbE As LT 3ug/m?
(AARFEXFETFSORL (1077))
Ty 0. 00 5ppm (ACGIH @ TLV—TWA)
AV ULH#E 0. 3ug/m’ (ACGIHOTLV—TWA)

@ X< EIREFM
7 OAEWI L BEEREORIRN GEMAS%E 2 — 7T
Wk 1 9EEICBIT DMBR LAY (B EFEZ RS, IR HEFEY
X< BIEERE L. AR5 1OFESLNL, 14 7TDFEEICO N TSN, (FE
WEFETEHEROARFNL23 70N (JER) Tholo, o, MNEWE ORI ED
BRI 2 T 1 Ty (GER) Thotz, 14 7DEED S B, EENEERRN
2 OWFM,/ HEL T OEZEN 4 8 %, WPMEXIEE OREN 72 STV HIEZEN S
1%, BICA~AZ ODEFERDBRSIVTOAIEENRE 2% Th o1z,

A X BEEEMAHRE (K4 —-7)
(7) HFEXOCZEONEY (bt T ROT ) v AMFEEZRLS,)
ME X NZEOILEY (ZBEMFE, T ROT Y 7 A EEZRL,) 25
EL, IR o> TWHHEELITH L, 3 OHMIEEGICB N TAMEELT
oL EbIT, FREDERICNEFT D 2 5 AOF @I 28 NIE < BEHIE %
Tolcl TA, AMEIZRT 2 RIER ROZMEEIEIZO. 01 48mg,m?®
KO0, 0326meg / mPThot, Fim. AT MRS R %
EHEIF0. 042 1meg,/m?, BKMEIZO. 776 2mg,/m’>Thoiz,
(A1) Ty
TN RO o TODHFEESIIK L, FEOIEEIIHEFET S 5 A0 57 {H
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BT HMENEL BIEZEIT o728 2 A RMEHEIZ0. 000 3 p pm,
HAMEIZO. 0003 ppm ThH-olz,
() HU U AR
TV T LRHEEZID P> TWDERELGITH L, FFEDIEEITHEET H 3 AD
FEE IR T DENEL BREEZITo72 & 2 A, REHEIZ0O. 00004
Smg,/m®, mKAEIZO. 00005mg,/ m°®ThHo,

@ U AT OHE RO D S mE

ME R RNFOEY (ZF b, TAS U ROH Y T ARELZRLS, ) 1Zon
TiE, 3HFHEY -G 25 NZOWTHREEZIToTEZ A, 2FHES -2 2 Al
WEMIMEZ B 2 D IX< BER A ONTZ, 2N HIZO0W T, IEKBEDORK/NMMZHOWTIEE
NEEDITLIZE 2 A, 1K BEOBETNOHLEMLEZ ) THRWEIEZXBIT 5 =
ENTE o T, LoT, MEEZRERET, R EEESOME, (FEEETE
DOFAT, EEBRENIE DI - T, FFEREFEEZ W O F % 12 X 5@ U] 7288 B
HTH D,

TN OH Y 7 AERIZOW T, AL < BREME S OT S ZREHE
LLFThoTzZ &b, VAZIFRWEEZZBND, L Lenb, YEWEIL,
AEMEORBVIE THDLZ LD, FEFICBNTY AV7FHMliZ I L, 51Xkt
WE BB AT O LER D D,
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ZRFEMIEZEX ST 2D

F—ADFR A & MY TEOBK | BEuezop | DHHE | REGORE | &
AR
OURESTEMEE B RFTAML, 8 (IvP) X, 8(R5Y) | & sima. BRERRBRE
s RN TET lmzfnmzém#.w\sv\yhmuw(sw)#*.mﬁ|“’ﬁ”ﬂﬁ*"a’ BEERK) |(ca—srps) | BEW
, RRESHTS |EMMRNTOLOOWE T/ R BT SRORSIF. [RRSFGT. T |appamy [FEABRE | oo
FEIER . 257 OUBERCHRNERT ., 4 (Ea— L)
KR
25 : [EE  [Ek BEES
L @R AWERBEL THEL, BEFREL, BI-ERLRG LR it Bk, 5k
ETRIEBHONE, HREED LB RERLEL TS, K |8 S ECEEE TR
2 OREEGE |PIETHRIIET SN BS, = EFRUREE BE
1EAMOﬂﬁ (Dﬁ&i&ﬁlﬁ&tﬂﬂﬁéhf:ﬁé&ti’éavwvv—t‘wﬁbﬂ 7 EEM EAR
B ETo0R QRILENNETHRUEABRIEBNE /7y v— (L BOE. L. i
THRL. A G RET R OF v/ — ORI R | L agl T - gL Bk, 5k
AREMMAER fiE IR A |T% 3
e ]
15 P I o BRABRE
15 ERMGIEAC | EReIEe BRESYIEE  (MBERD [EIVRER | my
- - - . Pl
‘ FR@EAC | ER@IEAC e EERUBEL PR En
- - - . _( W, . R E
3 EROIAC | EROGIAC BRAFGITR |ammanwn [oooss | B
9 ERGEICEC ERG@ICEAC Em MEXUHRLE ERA
8 ROISAC | ERGIAL BRSFOITR |ammanwn [ooost | mw
% ERE@IZAL Ere@IZEL < l|.’. EA
6 RE@IZAL RIZAL IENOFUE, =
5 - e #uEHTER [ZRLUR B
4 IROAC  |ERGIAC e anmaur) [eaotl | mn
HU LAtE
IV
3
ppm BAZCEANEHE me/m° A B
0.006
0.0004
ZREF{HEE (ACGIH TLV ) = 0.005 ppm
00003 [ ————————————
ZREE{H{E (ACGIH TLV )
0.004 = 0.0003 mg/m®
0.0002
0.002 |
0.0001  RIE{EDHMFEH = 0.0000480
mg/m?
AEEDHMAFEY = 0.0003 ppm
- § §® 1 1 | 0
1 2 3 5 1 2 3
— = __ =
F—4ES TSER
Y S === = S
4—7 [BLBEEREHAEBHER (WMERUVZDIEEY)
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fEESEENTER (ARTENR) BAFKEATHER

i ”*g**ﬁ *‘*“g#*ﬁ i | mEmEz | BxE | memx | s | BxE
MRERUVEDEENMEELLT) mg/m’ mg/m’ mg/m’
1L.XZDDOEE 1 — — - — 16 0.1062 0.7762
2 DHEDHEFRHELTORER 1 2 0.0222 0.01 0.0326 8 0.0109 0.1065
12704 (B2 HAZIVIZEH) 1 1 0.0001 - 0.0001 1 0.0008 0.0008

&t 3 3 0.0148 0.02 0.0326 25 0.0421 0.7762
pid |2 ppm ppm ppm
24 DHEDOHERHELTORER 1 | — — — — 5 0.0003 | 0.0003
HUILHME mg/m’ mg/m® mg/m’
2.t ORENDOREERIELL TOfFER 1 | = — - - 3 0.0000480 [ 0.0000500

(8) 7= AFFXT T
O EAMREE

7 ALFEWE O FEAE
% B 7 =A% 7 (Phenyl oxirane)
Bl & AFLUAFUR, B{LATF L

b= : C;HL0
MG

48 : 120.15

CAS &= : 96-09-3
FABZE A AR T O PR O (B A AT R & H EY)E 469 &

A WEREFEAIER

b Bl R R KOS 5 A X E (Kk=1) : 1.052

XA DOHRIK
s —36.6C
s 194°C
Sl 76°C

JE K 498°C

WEYE (OK) - iz < v

18 )=l7K 53 B AR %L logPow: 1. 61
HUEAREL : 1ppm=5. 00mg/m* (20°C) |

ZKZJE - 40Pa (20°C)

b S i o =
RRIEE (FER=

@ HAEMRHML GEHEZSS
T RN A
O EBRAME: Bk

IRHL - TARC 2A,

1) : 4.30

1 — S8 ITHA)

4.93mg/m* (25°C)

Img/m*=0. 200ppm (20°C) .
0. 815ppm (25°C)

(L TBLTOLEDRANERD D
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2%1—6

AEMRE MR
WE4 . = v T NVBLOZDOILEY
GHS X4y A 11T S
SEErE | A S L

&0 LDso= >2,000 mglkg CEEMREE= 7V (1) TWKF# - 7> )
REBRNAE « R REBE= v (1) TWKFI % 0.5% CMC/Na KIERIZEER U=

2000mg/kg % IGS 7 MISEHIRE D HERE G-, 5 BZIZFELIX 6 517 1 4,
(GHSKX%r5)

& 0 LDso=3850mgkg (HifgE—=> 4> /v « 7 v 1) + 420mgkg (FHg=v 7/ - w7 X)
(GHS X457 4)

TRE e - s L

B R& I B | BREIE R i Te L GHS X4 : /I TE 0
7l
P
R (2 b3 | BRICK 2 EE ARG : &Y GHS X4y (Ff[RECTHIUT) : 2B
D EE | BRI =y rVERGFEO T v Y MR BT HEEEOIRIZHT 25T L < b
BHEM TWDN, =y VTR ZIERITZR S, ZoEo=T7 ey mi=y b)) L
R Ba G TNDHIDEEZBND, KEE= v 7 /WTEOIRFRGEIR N 5 5 &5 2 5~
XThs,
R & A | BRERAENE - Y GHS Xy : 1
PO R | ARIL . AEMRMEZICRWTC, (= 7 ABEERBYEEEZ AT 5 Z 1T L < B TVD A,
W 25 1% 1 ZOFERFRIT= v TVEE~DIEEEDIZSBETHH ST\ D ] LidHish
P T\,
IR A ENE © B0 GHS X4y : 1
BRL : = T ~DIEL BIREA AT HMERE R L LB RERICBWT, 7L ¥—
B a e U= S ST %, 202 L 24RHLE LT, DFG 1% Rk L O0HE
(6 U TRIEMESD Y (Sah) | & XA LTUA,
A BE AR | AR B - B 5 < A ISR L GHS X4y : 4P T& e
BREFPE | ARML : in vivo DIEEE COMIETIIMOLFEHE DXL BHLH Y . = v rMbEWOIEL #%
(RS 5 Z LI TE DM RIS B TR, In vitro DRFFETIL, Mz v 2
RERC, = v bEIT—ITERFPE AR S 720y (Environmental Health Criteria
108, IPCS 1991) 7%, =7 /VOALFEREICE D &3, Fiix OBl CIE s % 5
SEZTZ SN TS TARC 1989, IPCS 1991), F7-. WA IHDE#EMNNT
I3 DNA Apklsss, Ytk SCE, WERiE DR RIGRD Hivd, MORNRA
WE DB EEEOHFECBRT D L EX DN TCWDIEET U HNVOMREAENR, =y /7L
WA R R TR S T D (EEMRHMEE L D),
Bz A= in vivo DRERFEFI IV 72 <. GHS K53 &2 20 B,
FEDS A T B GHS X7y : =/ uvk&® 1 IARC 1)
=NV 2 (IARC 2B)

b MZBITDHENA

= T WTER L TRPADPHERSNTZDIL, = v 7 /VIEBFTICB W TOARATH D, R,
b= & VLD RGeS TARCHER T DIEER O & BEORA Y A7 I3IERITEN,

= I VKEBVERER OWFRERD i, FEHmEYO=y 7 Vgt & — ik == 71O
10mg/m3LL EOFREDIESBIZL D EBEZ LD, = v 7 VMR MG THAf &
BWEDON NI B, KIBED = 7 UT 2L 0720 Img/m3FEEDIETETHLINH O
DAY, FlAKEE= v 7 VTEEE= » VOB AN Z ED DAREMER S D, —
7. &= Vsl & BEON JAREET S & ) FEI TR,

728, BRI A E B & 29 A REME 2 AR RIS 2~38 DY, BHEMNHE L H

72




0, WESEREHLE S 2 VRIS D B,

RIEOAME . BIEMmL

In vitro OAFFETIL, MEZHWRERC= v 7 LA —RICE BIFEMHE 2R S 20
(EHC108) 73, =7 /VOALHEREIC R D 59, flix OREBRHIE Oz 5 &k 2§

T ENHE SN TS (TARC1989, IPCS1991), F7=. WHFLIHOEFZEHINN Tl DNA Akl

H. PKMEE, SCE, WEIHSEOZERERNGRD D, MOFBAME OBIs 755

OREFFICBNRT 2 L B2 LIV TCWAIRRET U INVDREAN, =7V ERHW-SEXE405%

THERSNTWS,  LLEnS, BEIXVWEEZ D,

BIEM 2GS
fbEWE £ EDTH S Z £ITONT

(= T b & OB AVEREM OB oL E RN K 4%, 7F i % B
(WHO,IARC,ACGIH,EPA)IZ L VW3 5,)
IARC O/ 7'Z 7 Tld= v r MEA I IAER e ORI AN T, = v v A Ao &
CBEWIEZ S5 HEBEBIZAN., =7 UUbEWMEOESO T A—T7L LTGHL, =
v LB E T—T 11, &=y T VETN—T 2B ERAEFHEL T\ D, LLEND,
=T NDBRIY AT BRI = T bEMEZTHET 2 Z L ICFEIT RN &EZ D,

TEBNRE
= T VREBFTLSN Tl F DR ANEICBET 2 8EN N & BRI 5= 7
LB DACFTEREDNRIE SILTUWRN T L7 8 WL ODORESIZH D DD, 3 D=
o T VKEBRET CE < 7B A kIS L LT-iF2E X 0 . WHO(000)1E= v 7 /U LEDFEIN AT
W4 Ha=y U AZfEUR)E LT 3.8X1074 (pgmd) 1Z2FHHELTEBY, ZhaHTS
TENEYEEEZD,
= IALEOFEEHEIZ, AJEY 27 LU 1075 (RL(1079) [THY T A & L THEY
0.025 pgNi/m3LLF &35,
UEEY =yt (= ne LT) OAFETLEICHITH UR & RL IZLLF 20
T 5,
UR=3.8 X 10 4(ug/m?31t, RLI0 %= 25 X 1072 ug/m3 WHO(2000)

N AW /N
RL(0 4= 2.5X10 714 g/m3
72k, WHOIZET D8RR A Y A7 5, Ml &% 20m¥ H, AJEIXS EEAHEE LT 5D
EBEZ BV, YU AT TSI DRHESRM: (P E 10m3/ B, 1 X< & H%% 240 H/AF,
LTS 45 AR, AR TH ) 1TSSV THETIUELL T 72 D,

FAEHERL(10 9=1.3 u g/m3 (1.3X10-3mg/m3)

A

FAEHIE(0 4 = RL(10 4/(10/20 X 240/365 X 45/75 )
= 0.25u g/m3/0.2 = 1.3 4 g/m3

FEEE - BV | GHS X757 : 2

R CfE o7z (LOAEL) =1.3 mg/kg/H (10 ppm Nv/L)

AL : Z » bOAEE 11 R[5, F 1 X OF 2 OfEsl % THifk= > 4/ (0, 10, 50, 250 ppm
Ni) (0, 1.3, 6.8, 31.6 mg/kg/day) Zfl/k#e5-L7=, 10 ppm LA ETF 2 3BT DA E 2
B A Ha7=, (Smith MK. et al. Perinatal toxicity associated with nickel chloride
exposure. Environ Res, 61, 200-211 (1993))

NI UF =100

FRHL - F7E, LOAEL
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AL~ =1.3 mg/kg/day X 60kg/10 m3 X 1/100="7.8 X10 2mg/m3

B T | GHS X% : Rl 2 Vo THETE 2
i & 4
Hitt (| HBrcEGobhz (NOEL, NOAEL, LOAEL) =
[mE< %)
B @A) | GHS X4y : 1 (FP2s)
g & 4 | AL EEANIC = F VB o i = v b 0.04 mg/m3LL EOREEITIES #EE L TV D57
Fi#tE (X BE L. MR TR T DMERNEm W E S, £, v VBt =y L Ay
TIX< ) FEERITRR, sk, ShRzeil, SRR OMERH 5,
< NisSe > R
R TS 5 7ZNOAEL (BMCL10) =0.0017 mg Ni/m3
FRAL : 7 MITNisSe % 2 £ A (0, 0.11, 0.73 mg Ni/m3) &H7-NTPiRE: (TR453, 1996)
T X BERAUCHFRE L DA, HEOPTHRZ § & IZBMCL10=0.0017 mg Ni/m373 %
Sz,
<NiO > Rt
PR C1% 5172 NOAEL=0.3 mg/m3
FRIL : 7~ MIZNIODO=7 V1 0.3 8L 1.2 mgm?3 (0.6 m) % 7h/d, 5d/wks T
12 » AMIE< 8B L7 EBRC, ARZRINEMER P2 IT A Divie o Tz,
<NiSOy4 * 6H20 > A[iE
PR C15 51 7= LOAEL=0.03 mg Ni/m3
FRHL . Z > MIINISO4 - 6H20% 2 FEEIE A (0, 0.03, 0.06, 0.11 mgNi/m3) =H7-NTPlR
(TR454, 1996) T, (X< BERHTOEBIERIEDR 2 DAL,
AHEFEMARE UF =10
AL : NisSe D7 v b 2 FERAGRER A FHH L~V OWRILT — % L 575, J7ebb, UFE L
T, fiE (10). LOAEL— NOAEL~®OZHL (1), #Hi#E (1) OfFx MWL &Iz (6
IRF[HI/8 IFME] X 5 HIR/S AMM) 23 U T < EMiEZ1T 9,
I L~ =1.7 X103 mg Ni/m3 X (6/8%X5/5) /10 = 1.3 X10 4 mg Ni/m3
AR E | TRRES
DFRTE ACGIH “Nickel and inorganic compounds, including Nickel subsulfide” (Inhalable

nickel particle mass, as Ni, TWA)

Elemental and Metal 1.5mg/m3
Soluble Ni compounds 0.1 mg/m3
Insoluble Ni compounds 0.2 mg/m3
Nickel subsulfide 0.1 mg/m3

ACGIH Documentation (2001) #iEEE
TLV-TEA OEIEIX, B = 7 L ~OREMIT< BT L THEIRTWA, 2 b OfflE
Inhalable particulate & L CHIE I 72 Ni & L TORIATN S,
+ Elemental and MetallZx9" % 1.5mg/m3i%, g, BEEMiD etz 5/ NRIZT 5729
Th 5,
* Soluble Ni compoundsiZxf3 % 0.1 mg/m3/E, HEEBORIRENE & [RIFHT, FER &30
PINMEDGEND Y 27 Ze i/ NRIZT 27200 Tdh %,
« Insoluble Ni compoundsiZ%}9~ 5 0.2 mg/m3i3, EED3Ads L OD A D FTHEM: % /) R
\Z9 572D Th b,
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- Nickel subsulfide D#E 0.1 mg/m3iE, &2205 A3 KON A D RTRENEZ Fe/ NI T 5 72
D THD,
FE¥EA TS (=) TWA 1 mg/ m3

5 M =M M RSy
2| A LCso= 3.1 mg/L a2
M| B | ECso= 0.013 mg/L 21
B | W ErCso= 0.75 mg/L artk 1

T | Zoft | ECso =

B | fJE NOEC =
Y | mipE | NOEC =
HE R NOEC
P =M | NOEC =

BRBEFRRANE < =8B OB Th DT, ZNfRE L & Hr S5,
EWRAENE - BCF <31 (ifg= > 7V, AW =24, 6#H[H).
log Po/w fEIZIEWH DD, &R TH A7, IKEMEIEOIRILE 72 5730,

GHS[XAy : 2MEXSy « 1, 12PEXSy  1ARML

fa¥E, HEER SOV A~O ML, Pimephales promelas (f838) Thilg= /7L ®
96hL.C50=3.1mg/L.. Certodaphia dubia (FHi%JH) THiE =y 7 /LD 48 KffH
LC50=0.013mg/L. 33 X O\ Pseudokirchneriella subcapitata (#¥E) Oi{b=>7 10
72hErC50=0.66mg/L 3% %,
IhoomMEE, SRS 2 () F2i3Xss 1 (FEdH, ) T34 L., 2ke L
TIERAMR S 1IZEEND,
AYVERHISREM LAY Ch ) Sl I B U Qi3 fitEie L L llra g, £72, 4
WriAEt eI 2B U CldhifiiE = > /L« TKFIIC DV T OHRERT — X 23 0 T OfEE, 31 1%
LR ChoTz, BRI A TR DS T2720, BIEEMEX T, Skt & Sulfif
PEOFIWHRER L 0 X503 11234 T 5,
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2EZ1—-7

A EME A RHIR

WEA : MEROZDOLEY

GHS X4y

R

MR

W NegfE

L Cs0 =500 mg/m?3 (2.4 70t « <A « 7L ), 3900 mg/m3 (HfEIAREH « A2 F
NT N A7 > B) 250 ppm (30 43 T/ B b+ [X55 1), 390 mg/ m3 (10
e TN e Ty b X5y 1), 650 mg/m3 (104y « Tty « X - [XK531), 250
mg/m3 (1057« 7/ - <wTUARX431), 350mg/m3 (1043« T/Lv v« £ X+ [X
1)

RO

L Dso=15.1 mgkg (Zfftft -7 v b - X457 2), 39.4 mgkg (ZFfbtF -~ T A -
X7752), #12800mgkg (AZ LTI BTN ULE - 7> b« [X455). £ 700
mgkg (AZ TNV AT/ T RI UL - T b - [X554), >1000mgkg (7 /L4
=g+ 7 v M), 55mgkg (HEfbitFEAs(v) -~ 7 A« [X4y3). 8mgkg (gt
MFEAs(v) » T b - X597 2), 48mgkg (FEAs(v) - 7 v b« X453 2), 41 mgkg (I
s R U LA « 7> b - X553 2) . 14 mgkg (HEED Y 7 AAS(I) « 7 > b+
X532), 20 mghkg (/LD LAs(v) - T b - [X432), 961 mghkg (B£/ AT
TN ATy b X5r4), 100 mglkg (BtERSH « 7 v b - X453 3), 22mglkg (7
B MR - T v B - K453 2)

TPz R -
L Dso =150 mg/kg (HftEE7 U 7 HAAs(M) « 7 b+ X453 2), 2400 mgkg (RHEEA L
VU LAs(v) - T b [X535)

B & £ 1
/R

FJERE e it - H»Y GHS X4y @ 1
FRAL . =HALESRICBI L TlE. & MBI A EiREOIE < B CIEBEAR 8 R EE
BT DR DD OO, MOMEIZET AIERIZZ Ly,

RIZ%t4 5
HEREE
PRI

IRICx3- 2 EEE 2B ENME RN « H Y GHS X4y : 1

AL - RS At R B 2 M E B L Q05,22 Ol 2 A9 Dt
(LA CITRE, FRCSTRRICBWCEILA A L2580 H 0 . RISk L THERE
REEER S D EEZDRETH D, ZOMOWEIZET 2 FEHRITZ L,

B RE AR
QELRE

PRI - 72 L GHS X9y : B TE R0
PR - 57 L GHS [X77 : /P TE 720

A FRUL - SEBREN) CIUSHEME 2R3 231372 <. & MZEET2ME bR DOITR
W= B2,
MAEe T N U U AR T N Y U AIFXTELE Y b EAVZ maximization FRBRT
BEETH T (T VAR IS E /RS RNoT0),
TR T 5 7 Vo v DR MR IR T D AEMICBI L Tk, 77—
AN
A BRI R 22 | AESERIIZS RN © rTREME A BE T E R GHS X755 : 2
LM FRAL : RHESRIT RTINS . /ML, BEME, S bR KON HERZ 7R T 5, iR

IIREREFRTHENEFROLE L THDLT N ThD, AT /LI =fliDRER
571X in vitro THERD DNA 5475569 2172 ERETH Y | in vitro T DNA
B (EHEREREIC LV S A RS ZEZTH—OMEDOIETH D, iR
LA ~DIZ FED T8 DNA T Z 2HEIFTT X CTRENIC (EERFEEZIT L0
RBAET D,

HfiptEE T B U 7 2(Sodium arsenite) & HifitfE 5 U 7 A(Potassium arsenite) (., <
0 2/ MR TR EDHRE D B D
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FES A

RN Y GHS K4y iR LUOMFE LA 1 A
FRAL : TARC : 1, ACGIH : A1, pEsfaEss B 1EE

FEMANE -

t b B NCRERBAMEEET D H07HWLAS S, MEICEIY B M CTRE LENBAT
&5 Bowen Jii, ARRHIAEA A, FEEHIEN A DEHET D Z L1132 < OFEFIECH
DTS TWD, S ATRREGEIX < 88 L7297 @& S5 T4 % LTl v Al -+
TGhbHEINTND, oM, JFlERE, B - RE - Bt A, BiER S £
< DNFigsZE N A DOFR, FIENRAZFE LTmEENAVOFHN L S, =
AT A I NIE RN QAN

B« BERRRLER ORI T DR AT DRHUIR LI TWD, AT
N ARDFEIS AN OWTIIA 3705 & 5, diftigT b Y o AL HER 1Y
¥ I TR O SEBRE T DI AEDREIUIIR BTV 5,

MIEOATE : BIEmRL

FRAL : b MW THERITYOARZERE B A R L, RIESRERFRIETR LTV &
Bbhd, MERICIESEINZE FOFM U o7 BRI R/ ME, el
FLEE EEMEOBINANERD STz, In vitro (238U CREZ TR SSBRE R Al =
7o tz, WILEMIHIIEIC B CIER IR & 72 2 A T DOYLRZERIS B Bkt
R Lic, MESRITSRIMV e 2% < OBEERMEWE & FFm e L RZ Ry E & U TE
HAL7,

BB 225

UR=1.5X10"3(z g/m3) 1, RL(10 49=6.6X10 21 g/m3

L : KEE AT 2 =T oD hADFEFTEDOT —H D6 ERMEEARE L TR,

B, bFitm=v MU RZ L, WL 20m¥ H, EJEEBEEARHRE LTWDHEEX
B, MU AV FHIEEICIIT HAHERME (R E 10m3/ B, X< #F HH0240 B/, Bt
SEFHL 45 L AR TH ) IZEEDSWTHE T IUILI T & e B,

FEHERL(0 9= 3.3X10 1x g/m3 = 3.3X10 4mg/m?3
A
SHEAHE(104) = RL(10 4)/(10/20 X 240/365 X 45/75 )

= 6.6X1072/0.2=3.3X10 1 g/m3

2% EPATCIZI2=y FJ A7 4.3X10 *(ug/md) &AL TEBY ., 2l XiuxdE
HIE(10 49=1.2X10 1 u g/m3L 25,
F7-. BAPEER ARG @ E (10 9=0.3pgMm3% L L T\ 5,

AGEEE

ARl - B GHS X47 : 1B

ALz (LOAEL) =0.025 mg/kg/day

FRAL : 0.4 ppm ORLEET R U 7 L% 50K 10 ml/day (0.025 mg/kg/day) % 28 HIH
H2 1727~ FTIIR, FEAOEEEOK T, WP LHEO=X hary -
~LDIK FABIEE STz, (Chattopadhyay S. et al, Effect of sodium arsenite on
plasma levels of gonadotropins and ovarian steroidogenesis in mature albino
rats: Duration-dependent response. J Toxicol Sci, 24, 425-431, 1999)

AHEFEMEFSS UF =100

FRHL - FE72, LOAEL

S L1 =0.025 mg/kg/dayx60 kg/10m3/dayx1/100=1.5x10"3 mg/m3
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T T R A ik

GHS X7y : 1, FHkER, Mk, &R

lN

/B
P (HEEELS | FERTE L7z (LOAEL) =3~10 ppm
) AL : B MR DTV U HERNE < BT X B PRk OB
THEFMEARE UF =10
AL : & M2k 5 LOAEL
M L~~r =0.3 ~1.0ppm
FEERE RN | GHS K4y @ 1 (4%, ik, i)
/B H | AR BERA S TKREEEK & U CRNEIT 2 ik C, %2@%@%4 b, R MmAeE
PE (RIEIEL | OFEFIC L D BB TH D, oM, i, MR 2 EERLLND,
#)
<AV T LHEFE>
AR5 5 72LOAEL=0.01 mg/m3
m@ Z v MCH U 7 AFED 0, 0.01, 0.1, 1.0 mg/m3% 6 K, H, 5 0,/ T105
FERIE < #E L7ZNTPRER T, 0.01 mg/m3LL E Tl ERGEERL, EMEEhiMRE,
BAIE, MlaobENH s,
IR UF =100
BHL : BV O AHEDT > b 2 FRRAGRERZ FHI L~ VORI T — & &35, T/
5, UF & LT, f2 (10). LOAEL— NOAEL ~®OZ5# (10), #f (1) 0%
g &3k (6 /8 x5 HIW/B HM) %3 U CHENE BEAE1T O,
AL~ =1.0 X 10 2mg/m3 X (6/8X5/5) 100 = 7.5 X10 2mg/m3 (GaAst
L0
<TRAT >
R T 5 72LOAEL=0.025ppm (0.08 mg/m3)
L : ~ 7 22T v 0,0.025, 0.5, 2.5 ppm % 12 ##[E] (6 FF#,H. 5 B /) WA
ST FEHRT, 0.025ppm LA BICARMERS, ~E7mEURE, ~~ 7 U v MK
T, MEE SR (AL K 28EMENTTE) BNAaLT,
MifeFEMEFREL UF =1000
L : 7y v~ A2 12 B S 72 R 2 THH LSV ORRILT — 2 L35,
72ib, UF & LT 7% (10). LOAEL— NOAEL ~0OZ#a (10), #if (10)
OFEZERWD L3R (6 B8 B x5 HE/B AR 2% U CTHENE BMEE1T
D6
AL~ =0.08 mg/m3X (6/8X5/5) 1000 = 6 X10%5mg/m3 (AsHs& L)
TR O | FFRIRES
BRIE ACGIH TLV-TWA(2005)
“Arsenic and its Inorganic compounds” TLV-TWA 0.01 mg/m3 asAs
“Arsine” TLV-TWA 0.005 ppm (0.016 mg/m3)

@FHHERTE : ACG I HiFArsineOTLV-TWAZ 2007 4ERCHERD 0.05ppm (0.16
mg/m37> b MBI LT,)
“Gallium Arsenide” (Respirable particulate mass)
TLV-TWA 0.3 1 g/m3 (0.0003 mg/m?3)
ACGIH #rEZEE
+ Arsenic and its inorganic compounds D& 0.01 mg/m3 as Asid, KRS, i, §E
Mg, EXGEIS LOMII3 208 A2 G EER O REtE 2 5/ NRIZT 5729
BRE ST,
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- ArsineDE)IEE 0.005 ppm (0.016 mg/m3)id, AAHIOREEE L OB, sl 441
L LTS, (UETHT : ArsineDEIE 0.05 ppm (0.16 mg/m3)iE, &AffE, i,
IRIMERDIRFRFS K OB O RIREM: & f/ NRIZ T D 72 IR E STz, )

+ Gallium ArsenidelZx4 % & h COBENT—X B L TEH)D 0.01mg/m3 L~/LTD
NOAELT—4 BAE L TWAH A, sREREN) COMITxd 5B O ERMEOBLEN G,
HU T AMBEOBENNIS BICEDMORIEZBF < 7202, #EHE 0.3 1 g/m3
(0.0003mg GaAs/m3) (as respirable particulate mass)/3a%E S 4177,

PEEMESS MBEBIOWMELLAY As & L0
(VA7 L-91) 1077 3 pg/md

C n I ) 100* 0.3 pg/msd
KRERBEA H 5y F 7 M E XSy
s 2| A LCso= 26 mg/L Ak 3
PE | HEgE | ECso = 1.7 mg/L SE 2
| B ErCso= 0.69 mg/L a1
T | 2o | ECso =
18 | fH NOEC =
Pk | E | NOEC = 0.63 mg/L <1 mel
| A NOEC =
£ | Zoft | NOEC =

BREBTRRANE « @ROEEME THL70, ST L & AT,
Wittt « R EMTH LT, A7 Z 7 — VIR EERE T A Ia I EHE E O AR
LBV, FIHAE W AR T — 2 IIAFTE 220,

GHS X457 : ARy - 1, @By 1

TR - FJA ClX Pimephales promelas~Dti#ED 96hLC50 = 26mg/L, FHEHFAD I T
R a7 CHEgKE TN 7L 96 FEHLCs = 1.7mg/Lis L O'EEfE
Pseudokirchneriella subcapitatalZ xt 4 2t =7 F U 7 &5 ® 72hECs =
0.69Mg/LAEAEMBEOFAXE E L TR TV D, ZOmMEEITEEh, Stk
PEXSr 8 (FfE) . X472 (FRgH), KROX4r1 (BEE) 1334 L, ke LT3a
PRy LITEES N5,

MR, SRRy & RO HIMTRE R L 0 X5 11884 T %, ek,

RS vy Koo ) 7 olEHarEE 36dNOEC (173, 2%l) =0.63mg/L 13 5

IS OSPRDIET 2B L7200,
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