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@RI4 : Isocyanic acid methyl ester Methane 1socyanato ’
@D BEGORET, BVFRERD D,
®xnE® : BHRERO R, t$<h%ﬂ _
@OFRBEE  PAEEFLEES  KRE (2012 £ 7))
' . ACG T H.: TLV-TWA 0.02ppn(2012 4 4R)
QERES : HHRSHEE, BHE, Rigsn
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- 4
(4) APV ARBEZDILEY

M CAS "No : 7440-74~6

,@m#%-

(5

@5l 4 -
@tk B, REEZ L HRHAHE, Eé:’ﬁ-d‘t"cﬂ‘“%wﬂmi;:ﬁo :
@x2HAR . EBry., FALEL, NV ¥ EBLAEE. RRELEER. &
o BAAGE. BETAI=ZTA, FUEI AT FAw=T 5, b
FrvARE, EERE. KBEE. EFHREE . - :
ONFRE : HAERFLEFS  EDFONSE 3¢/l (AP MFE. BE
' AV A RBMBERER  HREET)
(2012 #4R)
ACG'1H :TLV-TWA 0.1 mg/mi (2012 4EfiR) .
OBEAEBES: XWELWAEE. PRTRE, ML, MHESE, Mk

) = E ) —
(DCAS No : 64-17-5 .
@1t # 3  CH0

@E'Jﬁgl cE2F AT a3 — v {Ethyl alcohol),

= H v -1 - ﬂ“‘—')I/(Ethane 1-0l)

@Y EEBH. HEEROCTREOREE, %J?ﬁ%?‘i&’ﬁki’%&faﬁéﬁﬂ%é

‘©%§ﬁ§.axﬁﬁﬁfiﬁzx % (2012 4 )

®OxhA%:HH (BAMBE, BE) . BREH. =—FL, ZXFA, £rn -
AR, TAiaf-FRBH BERER., V=2, £ % {bHELH,
TyRVATERNTATE FORE, é%?ﬁﬁr\ﬁﬂ ¥
BE. HEHE. B

~

ACGT1H :TLV-STEL 1000ppm (2012 & fR)

+

COERBES  FHRAE AR, WHE, MMEEE | BRE, BEBRBL

(6

ik

) =T F LAY :t"j—}I/
@CAS No: 107-21-1
@ L FER 1 C,H,0,

@4 1, 2—:5?//7f—;1/ (1,2-Ethanediol) .

1, 2—-Ye¥Fexirm#r (1, 2 Dlhydroxyethane)

@YE: BERAEER, *El‘i@%é{&ﬁ: : ’

®E2BE®: ‘J’)IXT}V%ﬁ%ﬁH AWE, TV VOB, BF (FEE
o U HRBEE) L TEEEm. ERAR (B, B, LR,
o —) BT oY —B_-A b ERBLER (D).,

EER, FEFLAF~<A b, REKEA, RAARY =270 -

@FFBE : AAREEMEES : RBRE (2012 F ) ‘
ACGTIH : TLV-STEL(C) 100mg/nf (Aerosol only) (2012 & fR)
: i .



QEAES : WL LBAEE, PRTRE, WHE

(7.)'13”/‘/'?’ a2 —E ) 13‘}1/3:_——7‘}1/’7%2'7—‘_: }~

"(DCAS No: 111-15-9

@1k % . : CH;C00(CH,) ,0C,H;

@4  Ea IVl TET —F . L
QY FELOH D EEEE ' . ‘
OXHLRA®: Ty h—, Ve rEEEHN, BHER ' ‘
@ ABE: HAEEFE$S : sppn 27ng/nt (2012 FIR)

: ACG I H: TLV-TWA Sppm (2012 &)
@QERES  FBEeBLEE. PRTRIE, HEEE. %%Eé& MWE

(8) &>

(MCAS No: 10028-15-6
@ﬂﬂ_iiﬁ : 0,4
@A - —

QUi BEMEREOHIBAXIEERAORE
@XMk eSS - BE (EEHS) | LFARES
OHFRBE : BAEZEESS 0. lppn 0. 2mg/nd (2012 £JiR)
‘ACGIH : TLV-TWA 0.05ppm (Heavy work)
' 0. 08ppm (Moderate Work) '
0. 10ppm (Light wark)
0. 20ppm (Heavy, moderate or Light work ((<2H)) )

(2012 % hR)
@ﬁﬁ?ﬁ’ﬁ‘"%@ﬁéﬁiﬂi ﬁ’nﬁﬁfé% ﬁn%ﬁi B E AT AR R &

m)ﬂ@mmﬁ'
(DCAS - No: 7722—84—1
@‘ﬂ_’a%_t H;0,
@ﬁ'i% FF TN (Hydroperox1de) .
. oA ¥R — /- (Hydrogen d10x1de)
@t HEBERLOREEHEOLIBEAORET, Z2EO0BARETRLET S
C @Xh MG EB8A (K, ST RAEME) . TEER (B 1L &) & O/ 3B A1,
SLAER, AFLBERLOBRA) BEER (BALH. ZEH) .
. T OMEFEERD A S
OHFFRE: PAELEL2S  RBE (2012 FR)
- ACGIH- ~ :TLV-TWA lppm(2012 4 /)
DEAES : BMEARAE. WHE, BELLE. BHR CHHREE

(10) A—Rr7F 77
MCAS No: 1333-86-4

15



@R :
@M% : 7*123" L'y 7 9 v 7 (Acetylene black), F 3 /3{)1/'7 Z 7 (Channel
black), 77— A7 % w # (Furnace black)
Dt BEIPEREELOBK T, ﬁ%%@Zméﬁ%&éw@@ %Lib
_ 4 R
@E&ﬁﬁ:%ﬁﬁﬁﬁﬁﬂhﬁﬁ\mm4y%\ﬁﬂ\%ﬁ ﬁBh %E
' M, - VT BEROR. BE, Va— N, B, TS,
At e NI - RN D '
OFFRE: ARAEZELEZR  ARE (2012 £)))
: “ACG I H : TLV-TWA 3mg/nf (2012 E iR)
QERES  FEREEEE, MR 2E, MEE

(11). #Y Y >
@CAS "No: 8006-61-9
QIEX HEEENL RV
@R - -
DY BFEOREROHD, RIE0od KK
@ BE: BB EBRE, m¢%M %@mm&amﬁﬂ(lﬁﬁﬁ/)/)
O EEE : BAEXEHA5¥S : 100ppn(b) 300mg/ni (b) (2012 #ER)
. - (B) : H Y Y o0 Tk, 300mg/n® * HF 5
Er L., ag/n® b ppm'.ﬁ%@ﬁ%ﬁﬁ N N
, . ODEHHFFREY 72.5 LEELTH ok,
ACGIH:&#%E @02 FR)
OEREST : FEEEEE. WL, %%fé& MW%‘

(12) _AF XY _HBT7 VE=Y A
"~ (DCAS No: 7727-54-0
@1k % 3 : HgN,048, _ :
QB4 BB LE= A
DBmE EeaPLABGDHERK .
xR %: BELEAA. ﬁHEEA%U SRBRRELER. EHEDY
ONEBRE: HAREZELFES RBE (2012 £K)
, ’ ACGI H :TLV-TWA 0.1 mg/ni (BRAE L L T) (2012 ﬂiﬁﬁ)
@ﬁﬁEA'%@ﬁéﬁi$ PRTRE, mﬁﬁﬁwtﬁ

(13) =t x Y _/@gh)vas
OCAS No: 7727-21-1
@1k % K K,S,0,

@R %L c BBV U A _
OB BAEELEIAAKS : o
®Eﬁ%ﬁf%&ﬁﬁ&8@ﬁ%%%m\@mﬂ\%aﬂ\gﬁﬁ\ﬁ%O@_
' ' ' - 18 -



ft# (Mn, Cr 72 &) | HHFRE
OHFERE : AAEXRTAEES  KRE (2012 1))
. ACGTIH : TLV-TWA 0.1 mg/ni- (a@ﬁ*ﬁ%ﬁk L' T) (2012 £K)
QEAES : $HELELEE. PRTRIE

(14) A% Y ZFEF MY 7 A

‘DCAS No: 7775-27-1 :

@ﬂﬁ’%iﬁ : Nay3,04

@B4 - BRBT MY U A

@t AR DREEXRHER

@ik ERBMEESE. ﬁﬁ@%ﬁﬂ ﬁ@iﬁﬂ@ﬂ HE (B
- #) % :

@ KB E - Eijzi‘r%ﬁé & REIE (2012 Eh‘}i) .
‘ ACGTIH:TLV-TWA 0.1 ng/nf GBBEERHE & Lr)(zmz@}ﬁ)

®ﬁ%%%:%@ﬁéﬁiE\ﬁ%%\%%ﬁéﬁ\Mﬁ%

(15) N-(rV Z a2 FLFF)-1,2,3,6-F hSE Far&rsg3IF
MCAS No: 133-06-2 - : "
@4k = : CgHgCl,zN0,S
OEIEANE R & S
@Mt B R |
@FAME: REH. EFAOREA
©%§%§:E$E%%E$%:%“*(mm¢ﬁ)
‘ ACGTIH: TLV-TWA 5_mg/m (2012 £ /)
QERES : FMELEEIE |

(16) iR U E D KEBEEILEY
@D CAS No : 7440-22-4
@fZR : Ag
@54 : (Argentum)
@ . ﬂaéﬁm%%oﬁ‘h‘iﬁ‘fiﬁﬁ _
O@xhfAn: FEBLAWBBRES., BEEAHR, SBuv. Ay ¥ PEKR.,
| BAA, ERME. RB. B, EX. MHE. BEL
OFABE : AAEEFESES 0. 0lng/nf (2012 FERT)
' A C GIH::TLV-TWA 0. lmg/nt (2012 £ JK)
OEAES  FWEEFEE, PRTRIE |

(17) A Z A7 ArFTe K-
@cAS _ No : 111-30-8
@R CeH0, - _
"®R &L S AELYTAS B ¥ (Glutaric dialdehyde), 7 1 &% 5 —

17



(Glutaral}. f\/? ¥ -1,58- P F — - v (Pentane 1,5-dial). 1,5 - -
ARy % A v (1,5-Pentanedione) )
D NEEOD > EEEE : _ :
CELLEE Eﬁﬁ?7%/®%ﬁﬂ(ﬁﬁﬂ) LEBEORD LA, K- 7T
R?/ﬁ?ﬁt&‘f\@ﬁ%%ﬂ‘ wEH .
OFABE : AAEEFEEZES 0. 3pn(RALEAFBRE) (2012 £ J)
A ACGTIH :TLV-STEL (C) 0. 05ppm (2012 F£1R)
@ﬁﬁ&A BT LEEE, m%%\PRTR& WHk, A2k, ﬁ
7= 5 ?ﬁﬁﬂ?ﬁé!ﬂiﬂ:% ‘

- (18) -‘fz]*'o!u@%ooV:zaﬁﬂ/o (356 FY s2mm-2-¥ Y Pa)

@CAS No: 2921-88-2
" @k FE R CgH,C13NO04PS
@A4 7)Y RR
Ok Bers :
-®ztﬁﬁ-vu7qﬁ@ﬁ%
@HARE: BAEEHLFR KR E(%m&ﬁ)
ACG I H:TLV-TWA 0. 1ng/m* (2012 &£ R) .
DERES  SHELE Lk, k. PRTRIE. MMELE. Hle, =
Y R OV B R :

(19) ZmuPTAda A Fy
" (DCAS No :-75-45-6
@1 %= : CHCLF,
@R - PTFTAFdodan )f H o (leluorochloromethane) . 7 I
- 22 (Freon 22), 7 2 Y 22(Fron 22) . HCF C - 22 (HCFC-22) ’
O Ko BBV OLD, BAERAOEMBLA X |
@A . =72y, RENHEBELRLIONE, ¥ EKoyF I HF X, [
- 7 LR EE, =T Y — AW |
OFFRE : BAEEXERASS : 1000ppn 3500mg/m (2012 Efx)
: ACG T H : TLV-THA 1000ppm (2012 4F iR) o
DERES . FBELELEK, PRTRIkE, ﬁ'nﬂézcé&‘ Mz, WIET AR
Rk, A/ v EHR#EE

- (20) EEER
D CAS No: 64-19-7
@1k 250 : C,H,0,
@EU% ¢ 3/%&\ (Ethanoic acid) (Ethylic acid).
AE B VR LB, (Methanecarboxylic acid)
@HE - FEEORKLEBREFAEATHORE
Oxh AR BER-AT L. E’F@t——ﬂ/ EE&U‘:&E e, B, [:%

18



T ) /unEBE, EABER,. AR —ATEF— . FTLTEZLE,
BT A W S SR |
COHAFRE : BAEEHLESRS ;. 10ppn 25mg/m (2012 4F )
ACGIH: TLV—TWA 10ppm TLV-STEL 15ppm (2012 % RR)
OEBES : PWMELHEEE, WHE, RPTEE. Mk, WREBRF LS

o (21) BBlEAAT Y A

(M)/TT\F

(DCAS No : 1305-78-8
@1 ER : CaQ
®@Rl4 : ZFK (Quick lime)
OBt AEEERONE S ‘
@E&ﬁﬁ GHM. =R, LT EL LY. BE, EHER. B
B, _ ‘
O@FABRE : PAELEEESL . RRE (2012 F£R)
' ACGIH: TLV-TWA 2mg/nf (2012 4 R)
®ﬁﬁ&%:%@fﬁ%é&\%%&\mﬁﬁ

@CAS No : 420-04- 2

'-@m%ﬁ CH,N,

QL  HANRIVB=LY e (Carbamonltrlle) .
. 7 AR SPEEY (Carbodllmlde)
@%ﬁ M 1% R AR VR '
iM% : HOREFEH _ : :
OHEERE : BAEEFALAFS . £8E (2012 £R)
ACGTIH: TLV—TWA 2mg/nd (2012 4 &)
QERES : %@féﬁfii‘ﬁ@ PRTRE, MMk, iifk

(23) 2=V T )TV AMBREIFN

@CcaAS No : 7085-85-0

@k %X CHNOz _ .

@pl4A 2 -7 TR /\/@I%}I/ (2-Cyano-2-propenocic acid, ethyl
ester) . a-/'}"/')"?_)}l/l@I?ﬂ/ I?ﬂ/a—/'?/"f'?‘)‘?‘_

. b (Ethyl alpha-cyanoacrylate) - :
@ - 9&@%0)%54&@.@@?@@
@FLRA®B:: H7RX, 94, &B. ﬁﬁ’ﬁf‘?Z?/’)’ /Fﬁ (%?L’Eﬁﬁl‘) .
: BRRONE OSSR ESA

OFAERE : HAEEREYS  XBRE (2012 FR)

o ACG T H : TLV-TWA -0.2ppm (2012 &%)

QERES  ZEToEEE, HME, KEFBWLE

19



(24) 2, 4—/91:‘:7::/%/@?@
-QCAS No : 94-75-7.
@1k 235 ¢ CgH,C1,0, .
@B%& :2,4-D, 2,4-PA
QW BROABHE . _ .
OxLAER: BE (AAEvEOBTHKREH)
O@FERE: BEREXEHELS  RBE (2012 FK)
' ACGTIH : TLV-TWA 10meg/rd (2012 %E R )"
@ﬁﬁ%%m%@ﬁé%é&\PRTR%\%%fé%\ﬁﬁﬁ

(25)f\ﬂe-&tbu—135—%)_—l~u-135—}~)7//
DCAS No: 121-82-4
@1k %R CallgNe0p
@& : vruaFA b
@%ﬁ.%é%jﬂ%@#% :
OxhrAR: & %E(Ekbf%%%,i<9%ﬁﬁ%ﬁ)

@FFBRE : ax#%%& & RRE (2012 F )

ACGTH : TLV-TWA 0.5mg/nf (2012 & k&) '
O Ak i FWMELMER, PRTRIE, WHE, MEREE, MEE, X
. EEBAE ' ~ ‘

(26) 2,4—Y=}tm bz
_ DCAS No: 121-14-2
® 1k %X CHeN,0,
®EU$&1—;<?;I/—2 4—T=bur Ry ¥y :
(1-Methyl-2, 4- d1n1trobenzene) (2,4-DNT)
@%E ﬁ‘@.@‘ftﬁa
@=L HA®B: BERAR, "AATY, BB, KEORBEE
QT ABE: PAEEMLETES KRB E (2012 £)
o ACGIH:RBEFE (2012 £IR)
OHERAES - FBHREFEE, LEE. PRTR%.E\ b5k H’nﬁﬂécéﬁ FJJL
' Tk, m%&tﬁ% Wy B f =

(27) L,2—vY 7 mnxEx® v
DCAS- No: 106-93-4
@t % 5 : C,H,Br, | - |
@B&L : =F LY YT u<w4 K (Ethylene dibromide) . £ — » F 4 — « ¥

~— (EDB) . -—%‘”ﬁl?l// (Ethylene dlbromlde) ’ :
@M ﬁ%%@béﬁﬁﬁw' '
OxnRBR : FRER, LWEL . HHAL ARHY
@FARE : BRAERFHLEFER : KXRE (2012 Eﬁﬁ)
20



ACGIH: ﬂe&fvﬁ‘ (2012 £ RR)
DEAES . "R ELEE, BIARL2E, fmﬁf% ﬂ%&oﬁu%ﬂ#ﬁ?%

(28) ¥ ¥RUGZ DAY
OCAS No: 7440-31-5
@1 %X v sn
@g[ [p—
OF 7R3 ﬂaéméﬁ S
OXiRAR: 44 (@, ~v ¥  BEFLL)  ALHEOREEE. LA,
A?fﬁ\?1~7ﬁ\f/%\zfﬂ%%ﬁfy# |
OFBFBE : PRAEEFHELELS  £BE (2012 1) |
_ . ACGTH : TLV-TWA 2mg/m (2012@%&)
'®EEE%:%@ﬁéﬁEE

(W)%%ﬁxf»%vﬁsz»74k‘
@CAS No: 137-26-8
@1 %K - CGHIZNZS&‘ .
@F4 : FF A(Thiram), ~F ¥ 5 A (Thiuram)
@t : WR O EEH R TRR . '
O@xnfg: BE (RE. #1A2, VAT, ZLEOKREDR %%)
ONFRE : RAERBLEFL : 0. lng/n’ (2012 FIR)
Co AC_G I H : TLV- TWA 0. 05mg/m (2012 Eﬂﬁ)
DEAES BWELELEE, LEE. PRTRE. ik s, mwg 7
' BGEY L, LG R R R

- (30) 5"1/1:“3/?EH .
DCAS No : 8006-64-2 -
@R @ Cly, (BB X ) )
@L : FLEVH, THRA., BIBM
@Dtk - FRRODIEBNLKREDIEE :
@ BA®E  BA (M. #iE. X4 v b, U=2R, Zonh—, BEROMEER
B BABRE) . EES (FUMNKE)
OXFAREE . HAEZEHESES : 50ppm 280meg/nd (2012 FhR) -
, ACGIH  TLV-TWA 20ppm (2012 4E k%)
QHEMAES BHMELEEE, HWHE., BINESE. e

(31) AR B F Dl
: D CAS ' No : 7440-50~8
@{LFH 1 Cu
OF:IF
@M FEEBERBER
21



@R ERELRE, &, &Y. %Eﬂ?k""‘\ %Pﬁﬂqtﬂl\ 32 7 Fl %
‘”S%Kun ] ’
OFEFERE . PAEE/BESRS . RBE (2012 £f]R)
: " ACGTH : TLV-TWA 0:2mg/ni(t = — & L& L T)
' TLV-TWA 1mg/nd (B LAV S 2 P& LT)
. . (2012 £ 1R)
QEAED: HOHERLEEE

(32) —EBiEBRT MY U &
MDCAS No: 7681-57-4 -
@1 %R : Na,0;8,
@A : AXEHEMBET MY v?A (Sodium metabisulfite) _
Voo BRI }* U ¥ & (Disulfurous acid, disodium salt)

_ EFEE Y — 4% (Sodium acid sulfite) oy
@%@.ﬁm@ﬁxim%ééﬁﬁmlﬁﬁx\ﬁﬁﬁ%%
OXHHR ¥ (Fr=oVvERAN) 25 NI ER0oEA, BEA) . %
' BECTHEDER, FE (EEWMBA) . BA., EaA. BE
- MR WA, B, RE, EX
@FERE  AABEEHEZS  ZRE (2012 /)

ACGTIH : TLV-T¥A 5 mg/m (2012 HERR)

QERES  FHREWESR |

(

(33) “#eibiE %

MCAS No: 1_00_49—'04—4

C @fER : clo,

@5 4 : BEeiE R . -

QM EECHBILUAANRRODH S, BAPLREBOH X

®x2B®E: ST, BMe, AEB. K, M. RCOBEA. KBk, T

- DAREEOREHR . BE - Bk H
OHFWE : AAEEBESLS . RBE (2012 £R)
. ACGTIH : TLV-TWA 0‘.1ppm TLV-STEL 0.3ppm(2012 4EkF) -

DERES  EWREELE, SEVTARRE

(34) =y Z P RUZEDO{LEY
M CAS. No: 7440-02-0
@ L% Ni_
@3 4 :
QW BRADSE . |
Ox%ME: BHH. HBML. oo —), ERR, TEEEHLR, BA,
A v F ' : _ ;
OFABE : AXERWESS : RRE (2012 £R)
. | _



. ACG IH :TLV-THA L. smg/ul (4 T T AKTF) (2012 FiR)
@ﬁﬁ%%iﬁ@ﬁéﬁEE‘PRTRE_%%ﬁé%'M§$ T

(35) = b A &Y
" DCAS No: 75-52-5
@1k %K : CHNO,
L @H&E = bR
@t EEAFEH OWE - : :
C@EHAR: AH. DRA. AEELEN. AR, EXR, RAH, BEHSO
- BL3E R B ' T
OFFRE : RRAEXFEFS KBE (2012 F£R)
. ACGIH;TLV-TWA 20ppm (2012 4 HR)
QERES : FHREBELE, BWE, FPHEE2E, EE

(36) Eé&v\fccmkrriiﬁ
@cAS .7“75&% '
®m%ﬁ ‘
@ B4 : 7440-06-4
@ : ﬂf@@ﬁkiﬁﬂ‘/«ﬁt@lﬁ: : -
@Eiﬁﬁﬁﬁ’ HHA LA EES Y AL A Eéiﬁ PR ES. BE R,
EREAHY. RAkE A, BE. VYR, LFEEBEONEY,
_ FHTADOEME. WREREH . - _ -
OHEFERE : PRAEBEEHLE® LS  0.00ng/nd (KBEMEBLE., A& L L T)
: (2012 £ iK)
ACGIH : TLV-TWA 1 mg/nf (2012 4 %)
QHERES : ¥HELWEE

(837) RYUDARUVCFOKRKEBEELEY
) OCAS No: 7440-39-3 '

@2k :Ba
@W4L  — |

QW HEBEDERE _

@Mk vy S UER ﬂ(ﬁ@h)ﬁk) LIEKOME., MOLE R IR
. - ﬁtﬁf%ﬁ%@é%@ﬁ%éOE
OHARE:BAEEFEES  RBRE (2012 £JR)

. ACGTIH :TLV-TWA 0.5mg/md (2012 =3
.@ﬁ%%%:%@ﬁé%é%‘PRTR% ﬁ%& %%ﬁé% mwm

(38) v Fu¥x) v
MCAS No: 123-31-9
@1k 23 1 CeHe0,



@4 :1,4-Y Foe ¥ ¥ v (1,4-Dihydrokybenzene)
1 4-R B T F— (1,4- Benzenedlol)
= ]‘U"f‘/‘—'ﬂ/(Hydroqulnol) . xS = (Qu1nol)
C OYE BEHRFEE THEFEENDL S :
@Efﬁfﬁ? EEBBE. TAEML, R EEY, ERAR (77 r—1) i#
_ TH. BF-VOERR, BRLELABDOESH LA
OFFRE: PAEEHREZR : ARE (2012 F W)
.- ACGTH : TLV-TWA lmg/m (2012 4E i)
@ﬁﬁzﬁ’iﬁ.% : %@féﬁfiﬁi\_ PRTRIE. MiBREE, MLEE

(39) 2,3-ZRIF VPN -Tx=bm—F )
“(DCAS No: 122-60-1
®1’!5$_t 2 CoHyo04
®%%:7I~Wﬁ9//WI_TW
1,2~ R F -3~ Tz )X TR A (1 2-epoxy—3- phenoxypropane)
Tz /S F ./7Z FoET (Phenoxy methyloxirane)
@W M B A B O RKE -
@i&%ﬁ::ﬁ#vﬁﬁ\Twﬁﬁﬁﬁwﬁm%ﬁﬁ\@ﬁﬁﬁmawfﬁ
: ﬂ\*ﬁ-%%t8®&ﬁﬁ\%ﬁ%ﬂ\ﬁmﬁ%ﬂwﬁéﬁ&ﬁ
A1 . . _
O EEE : ARELMEES R £ (2012 )
' ‘ ACGTH : TLV-TWA 0. lppm (2012 4E &)
OERES : FWHE2BEE, PRTRE, HHE

(40) 7 % » .
DCAS ‘No: 106-97-8
@1 B CyHyp
@54 : /va-7§/
@Mk - %@%%mﬁW(FW&MﬁX)
@xhrA&: KEARE ., ®E, ﬁm®MIﬁ% Eﬁ B85, BE, ﬁ%ﬁ
' DEE, FEF. REH., ¥HEACBYIBERVCARA. B
o A AR, TERE. LEES. ABERE
@OHFEBE: BAEEFHAESS £ 500ppn 1200mg/n® (2012 £ fR)
ACG1H :TLV-TWA 1000ppm (2012 4 f§)
®ﬁﬁ&%'%@ﬁé%é% %%Ré& mﬁﬁ\ﬁrﬁzﬁﬁﬁ

(41). TR EALT A= — 0
MCAS No: 67-63-0
@ {2 : CyH,0
®@rl4& : 2-7wm s =/ (2-Propanol)
A Y 7N ) — (Isopropanol)

24



@t TEE O R E R L
C@ERKBIAKRTE R OFMRR. BE L Rk AR AL B AR
* ~NT b=y -n—VvaryOoRGH, KEA WER. MEEAO
WGP, V=5 —RAKROKBY £, TV —*MAEH, &
D i O & RA L A
OWERE : . o
RAEERWAEFSE  RATFPEE 400ppn 980meg/ni (2012 4 KT)
ACGIH : TLV-TWA 200ppm TLV-STEL 400ppm (2012 €E fiR)
QBERES  $OTLEEE, WHE. HEERE. iz

(42) 1—F mEFa Ry
@CAS No: 106-94-5
@1k 2 A @ CH,Br(123.0)
@ElJ% JNIN T ENT B F (ln"Propy'l‘ bromide)
@Y ﬂé@&% . '
@Rk EE- %%Eﬂ_ :
CFFRE: BAEXELES¥S 1 0.5ppn (2012 FHR)
" ACGTIH:TLY-TWA 10ppm (2012 4 1R)
® ﬁEA-%@ﬁé%E& PRTR&\ﬁ%E MR ER k. M=, k
' KI5 R Bh L

(43) 2—71:-1:—7“1:/\/
DCAS  No : 75-26-3
@R : CyH,Br
@Bl A& : 4)7”nt1b7n-74*1~
@it WMEBERHOBE
O A®R EREP MG, %%$ﬁw o Rl R
CHABRE : HXAEEHFELEFES : lppn mmeM2$m)
| "'ACGIH:ﬂ%?&E(zolzﬁm) o
QERES  HWMERLBEE. PRTRE, HHE., BHELE. MEn

(44) ZTFARAFAOL b _AFFLE
DCAS ~No : 1338-23-4
@K ¢ CeHis0, :
@EU@: BB ATFAZTFAL N (Ethyl methyl ketone peroxide)
- TE N d ¥y F (Butanone perox1de)
D FEROHDERER .
®E K& Tﬁﬂf)IXTWHMEMﬂ
OFFRE: BAEERFLEES . KRE (2012 k)
ACG I H:TLV-TWA 0.2ppm (2012 £ i)
'®ﬁ%%%:%@£éﬁéﬁ,%%%\%%ﬁé%\ﬁ%%
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~(45) 4,4° —7‘?1///7--) N
@CAS No :.101-77-9
@ FEK - Cyal,y N, -
@B 4% 44—/7\/97I:W}&Vv
4,8 A F L VAR ELT I, MDA
@Bt FRRODIBEPLHBEBAOE
@xhL AR XX VHEBOBEMA. REFTHEE _
OFERE HJIF‘%%E"“’A : 0.4mg/md (2012 £ fR)
ACGTIH:TLV- TWA 0.1ppm (2012 4 JR)
-®ﬁﬁ%%:%@zé%i% m%ﬁ PRTR¥E, feMELE. MEHE

(%)%J77/&U%®MA%

@CAS No : 7439-98-7

@1 FE : Mo

@4 . — '

@Y BEAOEHAE R (BEIHEK) _ | S

@M% : FEM (FHEM. WHRHA. T o) | HEE. WHRM K., K

L L R, MEA. BFRE, B

O HRBRE  AFAEEBHLEES  RBE (2012 £]) o
ACG T H : TLV-TWA 10ng/xd (I) 3mg/nt (R) 0. 5mg/u’ (R)
. (2012 48 JR) '

QERES : FHREBER, PRTR&\ﬁ%E fAE % 4 ik mwm

(M)lmz,3;4,5,6—m%ﬁ?u?97q«#%7

MCAS No : 58-89-9 B

@1 %X CB_HECIGA

@B%H VT v,

@M AERE

T @ER AR %ﬁ(ﬁmﬂ) - :

OFEFRE : BRAEEHEATS | KRE (2012 F/K)

' ACGI H": TLV-TWA 0.5mg/ni (2012 #£KK) |

QERES - $BHELEEE, RHEL2E. MEE., SRR O D RS

(48) mY VARV EDILEH
M CAS No: 7440-16-6 -
@1t FE K : Rh
@4  — '
@M RENDBAOHE
OXLAR: AAHAOME, Yok (RYTV LD F)
@FFBE : AAERBEESR : 0.00Ing/n’ (2012 F )
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ACGIH . TLV-TWA lmg/ni (2012 & )
QERES : FBETEEEE. BHE, BhEelk, MEE
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' @ﬂﬁiﬁ"!//%i‘&ﬁ%”{i}]%‘%ﬂ%kbt\ l%fii:l& E‘ELJ:Z;?’“&J#E’“ZT@: 10 FRLED -
BB LD BRACESD &V S B R DD 7. BERAETHELRDP2TEV IR
BEbdho (FE 30)..
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# 30 EMLTT L ~OBRIIE BT kB EbEE

BE 3R

ppm -
B 9. 4 47, B

BREREE (B

ix < B - BEFRE AR SR ‘ PBEIR
0. 13 ppm—years EE#SaETEOY | L23A "{ Mikoczy,
J‘E%%E’ﬁ’ﬂ i 1‘6 & L) Tinnerberg, B_jt‘)rk,
. | ' o " | & Albin, 2011
F—&irL WHEEEEEE L Valdez-Flores,
~ =] E .
%fg{;;; VEETS Sielken, . & Tets,
) ) 2011
JBERRRET 21 4F NRAbarybuo—nE | Bu AmbToise et al.,
B BitEE | 2005 '
B FRACHAR 23 £ {EEESE, RBETOWE | KA Coggon, Harris,
‘ ' 1’5%11&%%_ - . Poole, & Palmer,
. | - | 2004 -
a1 ﬁ% VE%E%’%’@@E% U8R Steenland, Stayner,
. . B (H, ! . .
: R o & Deddens, 2004
M oo PR FE 5% o5 B F '
() . | Whelan, Deddens,
) Stayner, & Ward,
. 2003 .
1925-394F >14 ppm - {E"%“'I:b%@%@%‘ mL M J Teta, Benson, & |
1940-564F 14 ppm Vitale, 1993
1957-734F 5-10 pbm
1974-884F <1 ppm
10 ML EDIEE,
U 27 £ s e
F—Hi L Bt L o Bika U rmE Bisanti et al., 19'93
: : ‘ R A ' ‘
8 RFEIMNEEHE 4.9 B MDA K. Steenlard et al.,

1981

WEMM 6 E

3. BRORIELE
(1) AEECEL

£ 4808

B —

R AN < BT, RSIERIN E RIRRRR, TARSREERANE B, MR &
LT, SR, SR, W¥E SV TR, WRERESE U5, A< BORBERE
U, e, PR, BOKIE, BRE ORI TRD ME R4 U, ECIEST L Rh B, HKiE
BIRICAND & AEREESAE U5 [Hines, 1981), BIIERIC 5 LDy, 23 31 IiRd Hines,

L
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1981),

% 31 W3lic & B EFER

k)

i mE

'3 ‘7_ 3 LDso :

1,462 ppm, 4 R (K51

LDm‘) © 330 mg/kg (FEQ)
7 A LDg, - 836 ppm, 4 WFET (&3]
| A2 LDs,

(2) BAE3ERTRE _ \ .
BERICL D BAZEIEEITEETT LU OBREARETIh TS (& 32),

: 960 ppm, 4 BRE (&3

% 32 RARBIZEITBIETF L O BREDRS

Bt EKEBE FEHR BELR
Z w» b |10, 33, 100 ppm NMREE Garman, Snellings, &
(feHe) |6 FERA/B. 5 B/, 246M | (33 ppm LI EOEC | Maronpot, 1986
. - B CIRASA) '
Z v b0, 92, 183 mg/m® ﬁﬁk&ﬁlﬁlﬁﬁ D. W. Lynch, Lewis, et
(i) 6 BERI/H. 5 H/AB. 1043877 | : al., 1984 '
Z v »|0, 18.3, 60.4, 183 mg/u’ BBk A (R R. H. Garman et al.,
(HfERE) 6 W/ A, 5 H/@, 1028/ - 1986; . R Garmen,
Snellings, & Maronpot,
1985;  William M
) Snellings et al., 1984
(7 » ©|183 mg/m BT #denE William M Snellings et |
() | 6WmE/E. 5 A8, 102ER - al., 1984 -
v % A |0, 92, 183 mg/m® | WR/MSE R A | NTP2, 1987
) ‘ | A e
BE .
ZF v b 730-1, 500 mg/m® BA Hollingsworth, Rowe,
<R IOlE[FﬁEJ?ﬁﬁ% 8 A o A Oyen, Meccollister, &
A E v | GEmiEel M0, BEHERD, | Spencer, 1956
k l 180-915 mg/‘m3 (Zvb) » ﬁ?ﬁ:?ﬁ@%{h : Jacobsoﬁ, Hackley, &
‘7‘5‘553 ' | o Feinsilver, 1956; NTP,
| 1987; V. Snellings,
1982
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2 National Toxicolog.y i’rogram

B MEOWTHL, IARC (1994) 5B b, BT T UV R - R IRE AT 5 B BB BT
B, BALET LU ORBIT BT LB Y VB L EOSIEE I L ACRE, REIECE

DOROLEWHEOFT (8,500 ppn days), U 2 MEHME & HERTE Y L EICONT

DH, ﬁﬁtmi*ﬁ‘w&w5751‘7‘;{1%#175%6&171 (EHESE R, 124 ; 45% CT, 66-213 ;

FEH 1), 1pm(1BMNﬂT45$ML@&I%V/km<%ént%u\)?NE

L EMEBNEED rate ratio IXTNEN 1.2 THD LS, Fi, 526,212 AD a3k

— hFFE D @{EI%V/%%ﬁfté?ﬂ@&%% 1. 37-2. 77 ppm T 40 EERBE=F L oie

< a@énmﬁA Uy SERR L ARTEOHEY X7 0.0004 THS J:#Efﬁllé:nf_

(Valdez et al., 2011),

(3) %ﬁ%ﬁ
BLTF L T2 RTRART A UERITH Y, ffﬁﬁﬂfﬁi‘@ﬂ:ﬂ:i& Lcid

<ETDHE. 5 v bR ZWZEB VTR, IS T U 2 -SBROD Hprt BEGLIZZERE B EEE X
Uiz (Walker et al., 1997a, 1997b), /3277 Y 7RIFoE, b MBI F L %
© in vitro TIEK BEETBE & %ﬁﬁ@l%@ﬁiﬁﬂiﬂﬂilﬁ{hi'? Lk in vivo TIECEBE
RS o ﬁ{” FRER DNA B ﬁlﬁ.ﬁ ENTWHR H Garman et al., 1986; R.
Garman et al., 1985; D W. l_,ynch Lewis, et al., 1984; NTP, 1987; William M Snellings
ot al., 1984), (7o, BUEEF LY 2 LIS B L BB OSFAOS T, RIE0LHE
AOEHEF~DERPMEESN TN D (ERARREETER 2008) ..

4. $EEOHE. BES _ |

(1) ESMEE (ILO, WHO (IARD), OECD, NIOSH, CDC, EU% &) SR

TARC ﬂ:t@’!eﬂ::nﬁ‘- LVr#, b Mo T2 RRAMSREOLRD LT D Groupl LT
W3 (IARC 1994), ' .
© NIOSHA>& i, 6 ppn®iE < D LRE 104 & L. 8%?&]@5#%3%@3@]%0 1 ppmé 3
CBEIEREERTVS (NIOSH 2007)

ACGTH 22 b ik, BMb=F L odt A2 (e }\Lﬁ’é‘é%ﬁahﬁﬁ>%bn5) &L, 8RR
FIMEEH % 1.0 Appm LD ABHENHENTWS (NITE CHRIP),

(2) HREXHES

AASPERERT A ’ﬂi%‘:ﬂ::c,fr I//%%lﬁ?ﬁ(J\F'aEithbT%mMﬁ?h&)é%’ﬁ) & L
HRIBE R 33 0 LB Y EH TV D (B AELHESS, 2010), GIS S THE 34 OF
Y THB (NITE 2006), o
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%33 AREEWEFRICLBMIETT LV ORERE

xiEmE PR OEL (ppm) | BFREEE 0EL (mg/m®)
{1 1 1.8
# 34 GHS HE#HR (EctT 555 A
fafs - AEHER AR
#0 X453
s Lz X
1 = A HA K43
e N C -
WA A, SA b -~
2 | BB AR ' X4 2
3 | RBiCHdA2EERBEN RN X
4 | FERRREAENE ST B REE X/ X
5 | TR AR X4 1B
6 | BBAAE X455 1B
7 | EEEE X4 1B
=, s s K43 1 (PR
' : K43 1 (FHRmER, K
9 | ErlEEs S eaEE (KEIXCE) fHPR R, M)
. . . K4y 2 (Blg, Frkas)
10 | W5 ) e e g Sk ' =

(X : HETERY, ~ : NEHEIE LKD)
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8 2 YUYLRUEDILANIC & HER
1. pEOMBLLHEELRE

(1) EiesaiE _
R Ry NN W %E&T#%L%B#( TF&@E&ET EfEL %MT%B kEA

T35, o - o

BB Y AIZESPTEEL, &)Y AR (TL0) OEBEHRT 5. MO E

BEETH L. KBEIIERCT <N T LEHRT 5., .
&J&A@TF@&A%&LT RS U U A (TINOy) . %@&)WA(U%@Q\F@

FUTh (11,500, REEZY U A (11,000, F9{La Y v A (11D %bh5,.

%35 &V UAOWEEHET

FFES 81 | JEF&: 20437 | FLE:11.85 g/en® | BlAT 1 303.6°C | ¥l 1 1,457C

CAS No. : 7440-28-0 (elemental) | ¥SMRME : KICTRVA, WiBEE 71 3RNEE & RUG

(2) Eﬁﬁﬁl_.
- FV DA %Eﬁ)?AitmﬁJ?AmA%abfﬂﬁéné BEFVTLEL
THER, %&Uﬁﬂ%&@%ﬁAémﬁﬂ&ﬁoTkU\5J¢AMA%1 IyE, B
BB, 7 o®, W B <o UBRUBBS L OLEMTHo T, BRE LTE
BEEA—ROT, ZOMICEEDLDORSH D, ‘

5 7 ADSWRICKIT HREERITIFE—E LT 10 t THBHH, £ 36 17T LS
h%774n— YW ALy FE BELVR BREARLE %mmﬁ@fw {Cvjetko’
et al. 2010 JOGMEC. 2010, {tapjzéﬁlaiﬁ%t 2011), '

%36 XUULOMARLENERE (ke)

FU A BAE: 1%% A%

FV D AAeE | Bak AL
(>&®) - hedE BRET 2 — R
KELE R

FVoAEEY | 3—FEIVUA TubZ)gh | KT 74—k
(R :800) | <HEL> L&) ' .

RS Y UL X EFA
| <> (LEE : 300)

BbZ D uh, ZyEZ) v A @ﬂﬁﬁ7x ﬁﬁﬁ\ﬁt%ﬁ7

<HZA> (A : 300) *, (FERFER)
Fomz Uy AMEEY (DE) %@ﬁ\%ﬁﬁﬁéﬁéﬂyfy%
- ¥ AR

KA R 2009 £7— &, T DML 2006 F7— 4,
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2. RRORESRF

(1) EBF - EEFRR

D) WJAE:]:§< Dlggs TEITHERE 2B L D Z)f‘“ﬁﬁﬁﬁ%&%zl‘oﬂf&@ Z D
%%@ﬁ@?ﬁk%wfﬁ%éﬁm?ét%z%hfbéoﬁ%btﬁw&?ﬁ/ﬁﬁ\
B A RLR, H U}?A%ﬁ%nﬁﬁ FAEVADBFEENPEES LTV AREERHLB, #
7 AR LA EERRRORBEA D =X LIINEES o TR, B Mo aZ Y
éAmA%@%%zﬂﬁ& R AME, &#ﬁﬁh%#ér~&mxﬁbrkb Bizd
H%ﬂx:lwb LTS (Cv_]etko et al 2010), :
Z U AOAERERMEIC OV TR, BIER (v b, < UR) OFENDL, #YTap
‘ﬂ@r&ELrémﬁaoﬁ@ﬁmbsnrwa Ehe, FYTLERELET v bov
TADER T HUROHEF TR, BETEOREEFHFEINL TS, E MeBiT54
VU LAOEREEEICHTS T -4 RHEVHRESh TEL T, +H KBRS THARY,
LD AERBOEL, BEOHKPHNENORE, BiE~0ORE, FEROKEND
I ER—EHREINTVWS (WHO 1996),
COWHO b SR, R AR 5 g/l SR THALIE, RHE~OEHER < | 5500
ug/l CITRBREEEIS D LB L DND N, 7 DOEREILH Elﬂ;tm\ 500 ng/1 Jyu:@bﬁ
A BRERA R TEERBR SN TS (WHO. 1996);

BB, BEHALTOLE Y &J_\o{ﬁéﬂ_ou\ﬂﬁ% 37 D&Y THD (Feldman 1998
Cvjetko et al 2010},

%37 U vAoRE

EEPE (TS

I o, R, it%]\{&u&;ﬂﬁ%ﬂfﬁﬁaﬁ%a< L XD, WU OEXREAD
: FAZONTEE, U A K WWEELTEY, iR ICEET D5,
—EMBMACRY AT RIE., KIEERIEHERIZL Y, ’

5340 AU A (T ERERD bR HICIZIER IR S, iR & CHEkIC 5
=D, MIEMESM HEE L, IBEREEELH 55, £ FTRENRLEBRET,
P EREITR IRV, £, PP LLHPRkEN D, TOMBER~DERICOW
T, BRMREAZ  SENTWIKAEDES, BELYD 2ERENEL,

ELF | TLAAVEERREER K ERELTO o, e REBOIFEICROT, K|
o ERET D, Tl OFMPED0E L, K BEOTn v RCEET 5, KED TL
A AU BHEICERB L HE, BERSES Y, BHlEOETESRREE 5L |
D, TLIFK LHER LT, Na', K™-ATPase (23 2 BMMED 10 &<, TLIX N, -
K*—ATPase 2B 4~ 2 Rtk D U S R{L & 8D D,

BEHE TL EFITBHECIE -~ 34, thiltds & &bk &0 585, H{bE THRIIR
ENBZEbHD, TLITBRORRERBICEWThERISh 4, 3. 2%/B0
FETRRNEND, T T B, B, BRLEELTCLHHtShD, B o
TL HEHRE LS, AR 10 HA 5 30 BRELHEIh TV D,

(2) fREE
AU NN (TI) X< EIC L Za_;‘tiﬁqﬂﬁrbwi (1 BE‘*BJ”JJ‘: (HEJ“ P& Tﬁﬂ%)
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(2) HEER (RS TR, MRS, SEEHHE. FR. MEEOME RS, W THROER,

HATIREE, $5EL.

. TR,

(3) WETHY.-

() & @) BEITTS, ZFITLF

ﬂ®%&%&rﬁﬁ%5M%(mai%ﬁ$ﬁﬁm2~3ﬁﬁ%kMﬁ¢é FEAEDE

FEFEIL, @‘LDT?EERGL_GE'J'CELTED FJ?A&%GDiﬁ@ﬁ:{’Eﬁ%LOD\TPi HE.

FZANBRYDME, FERESE &@?ﬁa‘{%k L BEHHEICE

2009, ‘ILO 1998). :
W DBETIL, E%&¢J¢A¢ﬂw%&ebf BLEIEE L b 0o, Eihikis

-LANEN #—'ﬂﬂ J‘E.ﬁ"éﬂ“(b*%) (ACGIH

&rﬁﬁ.ﬁﬁaﬁ%ﬁkbﬁ‘éiﬁﬁrﬁﬁfé &U\Qﬁ.rﬁ]@#ﬁd‘ (Pelclova et al 2009) %, &
D T ASIERE IR 2 R LIRS, Hﬁ%_ﬁ‘é@:bn,—‘cf{m@gﬁ;bsgufcg:l,\_agg%:
B# D (Saha et al 2004), :

ﬁk)\h%b‘éﬁ*mﬁ Y & AOERR2BIERET 1 g (14-15" mg/kg) J:%Eﬁ‘:é:h’cwé
%ﬁénrw5%¢®ﬁ%£m8mmgr&b4my@r%&ﬂ&m%ﬁT5&éﬂrw
% (ACGIH 2009), '

3. EF
(1) BHIECERICLIES:
ﬁ#ﬁﬂ’ar‘ﬂﬁ%uﬁ < @_}:J: HIEFBSIIRMN Lo,

(2)Eﬁm<ﬁh¢%hg ‘ -
gty U U A, B, PREOEMILBOERL LTE LD, BRIL, U,
WA, W, HIER, MERE, BE FEARSOHETERABEGTHY . Al
OEFHTHCA XTI L SFELD BEOHT, 272 ) REMMEMARCSHT
RHEOSFIEEOBIERSHA TR LD 5, SHHEFORRICE, BE

B OREE, ﬁ;}Lﬁﬁ@E}i&&ﬂ%é (ILO 1998),

E LT,

% 38 1BHET< BICIH BEERE.
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XEWE

i B
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ERREITPHIE

&2 U AR
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¥ FERHLT S
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<ELE _
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B, 12 AT G
B> O E R & &
7(. 9£753Xn/
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FFATHoTr,
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71, REM., BEN
ROEEH:, EH,
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K. IR, MRS
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1RG50 1= )E)

Richeson
1958
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ABME

< ERE

HE

FER

BENE

BLAFRXY
A, TIRF
@k, =R
Fra—H
—

¥ T A :0.01-0.22
ppm TI, =&R¥F 8
B :0.55 ppm T1, =T
R¥vra—ng—
20,12 ppmTl

AMBEEFTOR
HEEE 12 4
(20~47 58) -

BEDH-7 12 4 |

DORPEIL 0 - 15.2

ng T1/L).

ES R CT N

(RN T

Willianms
and
Riegert
1971

T EELER

| 8 (300  ppm

™. BL A
(T1,0, T1,0,.
TICOH)

il T1 I BE
HAE, RpF YD
LENIEFE & ik
LTEhoiz (0.3
- 6.3 pg Tl/g 7 v
TF=1),

A FIHE 3
FEHMLOEME
i 128 4 (16
~62E%)

RN T
BT L

Schaller '

| et al 1980

ALV FIH
homEY
| s&E&HBT
ADHEH G
SATHFEL -
FE - B~
A

TLIE<HEETH, =
W& Vo heEteH
¥ZEORENER (B
BEII<#),

R & Vo AMER%
BB LTE,
(0.1 -"76.5 ng /
1), -

XU NTENR

EDER 1,266
%,

ﬁ%ﬁﬁﬁ&\@%
BE, B, EH.
T OMIFFZESS & |
R UEZ R &Y
WT{A{‘ETCDE.@ EARE
FL7z,

| EEOZEE, BE, |
HBEES & EEik

Rohighol,
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et al 1981

[F LD
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EoEA L R

THEA R EE

THEED» O E
Ehi-HmaEe R
297 4,

FAEROEFEDR
BERENLZHOD,
i LR BRI R
ENndpdsoie,

Dolgner
et al 1983

D?A@ﬁ
7= mé}
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& 0.022 mg/m®, =@
RFORPIREIL, P
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FAEH 5.2 pg/L.

BT O FE
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AP T AR
2 Y 7 AEA 50
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-:-—

Z o MTL B

FHDakR— T
%ﬁﬁhEO% =

B R o0 31 (ICD,

B | WHO 1977) O 2 o
= FROFEREY~
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wBkiFasl
o
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M TL{E: 16 &2
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*tEEME FSE o _ BE
WLATHD 14 ERCbEd VT | BREGOSZ | RE, BF. BE&E | ¥ A b
7 ABEREC LY, | ARESEICE | OBRE B RREE | 1998

| #VvosazEm, | HT5 2988 | T, RFFERE, k&
o, MCIE<E (E : ' R BERD, THL
FERIEKEBERTR| FHER, FHE, W
B) : BEOMEET. BB
HE2DPIELE 32 DERITVRA

| » BiEOEZEGDZ Y ’

7 APREEY 20 ng/g
(fEFEZ 5[ E kW
B FIH 576 ng/g
(fE=F ikt 13 » ‘
‘ A#%)) -

JZVos (| 20FMICH5 07 | 66 BB ERIZBITIERD Bachanek
BRIERW) - | ARLEEEIC LY, _ B, BEOREEL | et al 2000.
' ZU) o NFHELE SO, Wi,

(IERERIZ<EENT - . NMERBEER E .
RE, HiCEREEn | ] o .
s U U AlRE I — ‘
BD 300 )

4. E2EDOHE. BEE

(1) BEFEE (ILG, WHO (IARC), OECD NiOSH DG, EUZzd)

ACGTH(2009) TIXF U 7 AD TLV-TWA % 0. 02 mg/m® & EH T B, ZHik. # U v AIzE
Y B BSASR OHMAED DR TV AVERTS CTHESh - BES P oA L~
WCES<ETH S (Marcus 1985), ZOREORT TI EEIIPUAES 0.5 pg/L. S Hss
5.2 ng/L ol Thik, #VVAZHNT S FAYDEA Y MNLHOFEHE & TEER
ERIZHEENEEZEX L VRPEEGHATHD (Brockhaus et al 1981, Schaller .
et al 1980), FREZURILILIZTE 3 BTN BB, TLV-STEL® (R < BIRAAE) RO

6%)%%mh%@ﬁmhﬂﬁ7 B4R T — # IR E STV A,

J’c@ﬁﬁ@%ﬁ%&%—&_; HEWEMITE 390 LBY THD,

# 39 ﬁ)rj'l\a)%ﬁ{ﬁ ’

A ' &

FEI SRR

ACGIH | TLV-TWA | 0. 02 mg/m®

- NIOSH IDLH | 15 mg/m® {as T1)

- NIOSH REL® | TWA 0.1 mg/i® [skin]
0SHA "PEL [ TWA 0.1 mg/m® [skin] .

® Threshold Limit Value - Short Term Exposure Limit _ '
" % Recommended Exposure Limits: 1'B 10 B[, 8 40 Hﬂrfﬁaﬁbl.b@?ﬁ"@]f ﬁzﬁﬂ_éfﬁ%ﬁkﬁﬁﬁ“ _
AT ERRE

® Permissible Exposure Limits : 1 El 8 B,

18 40 BEE DR Y L?ﬂ@hm% v \‘C{’E%%‘ki‘f L
FELEEL RIES WiraiE EFEFME ' )
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- (2) ERKE . '
HABEEEAZETIRHEBEYIED LT (HAREEEESES 2010), #V Y
LR VU 7 ME-EY 3 FEO GHSPSERFERIZFR 40 0 L BY THH (NITE 2006),

% 40  GHS HERE (T35S .

. . _ hERE
. =54 . BB 1 )
il - AHEER svon  |gmsyos |REIVD[WES TS
= L&n X Kz | Khe B2
M | B X X X3 X
1 HZIEBA TR - - - —
T ERA &R X X X %
D/):f? P LA R X X X X
2 ﬁ@ﬁiﬁg}%ﬁ%ﬁﬁ X X - X Xy 1A-1C
Ricxi T 2 B8 2HE ‘ Ko - N
3 | b iR 5 X X oo B4y 1
L PR X 5% % X
| R EREE X X X X
AN B .
s |ammmseme | 508 BT x X
b ERAE X X 5 FRA,
. S, S _
7 | A Eo Sl kae Eae %
- - - E%%@Wﬁ £5 I E K5 1088 | K0 1008
s e T SRR E | F)KH2(F | B WEE. | R, ERE.
g |ROBEEHTE \§ (WRB) | WEE) | LAER K| LBER)
s - B | K5 2(Bik
L < FFID)
. ‘ AL GE £ 1CRE (KA IGR £ 10|
i == /\\H%' .1.‘.7-'&\ e JEAT 2 i F. B FR. . 1
o | IR CEITE ) ki (HRD) | BER) | B B) . K4
: A ' K » Mfﬁm%
R | %
10 | IS R B % X X X

(X HEETERV, — : HEABAE IR

5. ZEXE

« ACGIH, American Conference of Governmental Industljial Hygienists TLVs and BEIS, o
Thallium and thallium Compounds. 2009 = | |

» Bachanek et él.- Heavy Metal Poisdning in Glass "Work'er Charaéterised by Severe.,

Ann Agric Environ Med. 2000;7(1):51-3.

N SRS 1R SRR, LR 40 BSRIRREE, MEKROICIL < RVEBRETHENEICECE
ENABEI, YA EDEOTHII EREN ZOKELT THZ BEAET_RTOHOHEH -
B EDBWEERALN RV LM ENSRE ' '

12 Globally Harmonized System of Classification and Labelling of Chemicals
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* Brockhaus et él. Intake and Health Effects of3THallium Among a Pépulation Living ”
in the Vicihity'of a Cement Plant Enitting Thallium Containing Dust., Int Arbh-Occup
Environ Health (1981) 48: 375-389.
* Cvjetko et al. Thallium Tox101ty in Humans , Arh'Hig Rada Tok51k01 2010
Mar;61(1):111-9. Review. i
«Dolgner et al. Repeated Surveillance of Exposure to Thal lium ina Population Living
_in the Vicinity of a Cement Plant Emitting Dust Contalnlng Thallium, Int‘Arch Occup
Environ Health. 1983:;52(1):79~ 94.
* Feldman RG, Occupational and Env1ronmental Neurotoxicology, Chapter 7 Thalllum
pl15-128, 1998 : A ‘
B E BEEREEIES Y U AhEER R ER, EEEFIY T
(0388-337X) 21 % 5 & Page35-39(1998. 09) | | |
+ ILO, Encyclopaedia-of Occupational Health and Safety, 4th Edition, Ch. 63 Thallium,
1998 o |
- JOGMEC ~ SEAB¥ER~7 U 707 22010
LT3R 2011 FAR 15911 DL
;Ludolph et al. Chronic Thallium Exposure in Cement Plant Wokers: Clinical and
Elecrophysiological Data. Trace Elem Med 3: 121-125 (1986)
* Marcus. Investigation of a Working'Population-Exﬁoéed to Thallium., J. Soc. Occup. -
Med. (1985) 35, 4-9 _
- BAEEBLESES  Recommendation of Occupational Exposure Limits, j Occup Health,
2010; 52: 308-324 : )
- NITE, GHS fElp St iEE % (GHS Eﬁ@'{-éf“ IESTEFEE WAk 18 ) GHS \EF%
* Pelclova et al. Two-year Follow-up of Two Patients After Severe Thallium
Intoxication., Hum Exp Toxicol. 2009 Méy;28§5)i263~72.'
» Saha et al. Erosion of Nails Following Thallium Poisoning: a Case Rebort. Occup
Environ Med. 2004 Jul:61(7):640-2.
-Schailer et al. Investigations of Thallium—exposed Wo?kers,in Cemenf Factories.,

Int Afch Occup Environ Health. 1980;47(3):223-31.
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9 FREYARGEQLEMEBEA

SEAA I Y LOREMECHT B EREER O —ROICROEER RO LE 2
BRTVS, £7, BRCEBICMILEA, AEEOBOIELAR I U5 (0s0) B4R
“¥% (IL01998, TOXNET), BATTH:, HABEICHT 3 EHALBIBRES L TVS 050, %

OB LD D, | S | |

1. MEOWRLLHEE L B
(1) 4EfLsEaoteR _ . .
ALY ARFEEOBRKERTHY | BRFICHEIARIVALAY VY Abb
MBFIRERDT AT Y VY b POBECIET 5, OBLELBRK, 370 |,
=y FNEBBICEGEHR L, X AVEM L A EERLEMLA W b HT B, .
AA IV AR, BRTHTHERFT 0s0, KB EN DD, EARICHDT IR
BTh. HIC0s0, CHEDERD LS RTRBREN S 5D (SLAERFL 0. 0019 ppm), 0s0,
ERRIETH Y, EEADLREBOBRIETHD, TR Iy AIERS 8 MOLAhEHRK
A BW—DEETHS L B AN TND, N7 wibF Z L o ARMER LA R L 25 L
S TEOFERIC OV T, S LTV (ACGIH 2001, ILO 1998, TOXNET),
2RAR Y AOWECEOMEE LR 40 10, DA R I Y AOUBLEHILT 2% 42
e :

% 41 SEAR I Y AOWELENEE

B 190.23 | HLE - 22.59 g/cr? ' S : 3,033C | A - 5. 012°C

BREUE : 1.8 Pa (mHg) (3050°C) | WEARME : BR, FOKICRIAR, WAL o U ISV

# 42 DIER{EA R I U AOMEHLERIER

BTE 25420 | Bl : 4.906 g/on’ 51 30. 5~41°C | #AL - 130°C
FSUE 711 torr (27°C) | BARE Ak T e T AT

(2) LA . . .

FA T LIE, EFEERICBOT, TYE=7 OARK & BHEAYOKFIRMKZ R i
e UTRV BB, 00, R, WERAMEOTIRICHE T, IEIHEMICE T 5 405
B LTROBNG, ki, BERESARAROMEL LUV bR, E0M, 1
UV ULAEDEEL LT, BERREEERAT U S oG IEDR. BEFP o v o i
DOWERPFTFEDO_ERCHHEHAEND, £, JunAR IV LARERT, FRTEED
KbV IctEbis (IL0 1998), | ‘ ‘

35




(3) ELEShBEZM _ |
A2 L MEAPOWEE FiE, BUAQBAY., B&BEGEI R - ABENDH -
IBRAZ I T AMEAAELE - FIE SN T AIEETORERAMIZ L > T3 2B Shb,

. EL, E= &)/ﬁ’T‘—ﬁ’@il‘EBr}’L’Cb\é‘L&b FA R ‘?A{EA%UD{ﬁfﬂﬂé?ii<%’g

72 Bz W TR TR (TOXNET),

2. HRHEH

(1) EHIE < BIC& BERHS | S
ACGIH (2001) 1= & 4U1E, 050, I & B B~ DI RAF & BERSRE STV, EOflL,

BT X5 elEsmRsn (&43), )

£ 43 BRI FT I EFNRE

FER BEIER

HNEME | HL<ESE FE S

0s0, wEl (&) - Eikl R | MMERE & RE | McLaughlin: et al
HREDI I L | 1946. (1874 sEHH
THLT 5. e

: : ' BWTE)
0s0, 4% 0s0, DA T | 26 BRI HRECHEE Ligon et al 2001
NERRIL & (i) (%ﬂ}% c:)%uif: 7

—Z7RL '

(2) BHIE BRIz k DEBIBE »
080, DZERPFLEEM 0. 1~0. 6 mg/m? TAZ I Y /?A%WU?QQLDEE,%I%L%W’C :
HRICHRAAY . ﬁ@ﬂ@hﬁ#%zéio&ﬁ%(tﬁﬁ)f FEE PR, GEEE
| EWARBSEESRTND, ¥, BF. MR, RERRBHBHELVE, K M40k
AR B T A DR EZRT (iclaughlin et al 1946),

% 44 BEIENEC BIC L BREHIES

=R

B2 3k

96

wEwE | < EHE *XHE _
AAIV | &BHETLET| 33 AH: (4 | 0s0, Bk &, IRME A, DS | McLaughlin
Ty s, | 1I6EROEE | ITLESE) LEBRPoT, HERD L et al 1946
'0s0, BV ICEAR A, BT |
' EhY, ERETERCEET
B - DI ENEhok, :

ERBHEIHT | HmItE . |RPcVel L, BREHY,

7T E/icbhiY . AR H V., RICEBA

ARIY YA ST LI RBEAHY, HRE

it diEsdH geipoi, ETOHLOIR

0 ‘ DENRRL, BREER AN |

R irod,




REWE | FlBhm

EOF FEK BB 3k

EERBHIET, %ﬁ%ﬁ RETHEAXESHMDIED .
ARIY A BAnichnkom»s R zi,
FHROHAEE 18 Eit)t)btoﬁrﬁ&
ERMR <, BORFERHHITIA2L

) fﬁo'(‘b\f';o
SREHRIG T dmEHk BEREL. &%ﬁ%ﬁbé
FAIY DT A o ihot, AVEKORE
& 18 AIE L ROLICbrole, ZDIE
HHFIHSE RIZBHETE-F,
EBEFEMIIET, | 21 B 0s0, IZ & 0, Bl & it fs
13 FEMAAIY | BEEx T, FREEEIC Y.,
U LAEES & BEOEEEEY Lz, F
EFITHEE DEBPETAY IIRaDXD
: WERD, CEE 2 IFERE
ECRERMBEN, B E Tt
‘ - | Wis, BRI Ao T,
EEFHIET, [2EmBMH | 0s0, XS BENTHBXED
23 FEMAARIY BRRZALIICRok, B
U AERIE BN TATHLORR LR S
HCEE ofn, ERITEL, i
] FERIEE 2 Tuvie, '
EERAILB T, |BEBE | 0s0, 2D XV DOBHEIC
B FEfARIY BERENAS B, BEICE
VARV FOERITEZ Tz, XD
) WAERLZ., BOBROBHEDIC
EEERE R,

3. BEEDRRE
(1)

tbr@ﬁﬁ%m%@%%ﬁ%mBTénfwé%m@ﬁ%ﬂmwig_%xenfw_
Bo 0s0, BEIHERE THEHETH V. IRICKH L THEICHBIENTE < | FR-oRBs 4
Uéﬁéoitqﬁﬁﬁmﬁ%i%\ﬁﬁﬁwﬁmna\&ﬁ%ﬁ<www%%ag@:
FrERHB, REMOE BiE, AKORE, LKW, WEBTORE, OB %E
MEERE L LT I LR H 5, BT L, ﬁ@&ﬁit@gkz@gﬁrﬁgﬁ%@_
3 (ILO 1998)

(2) RIEME - BHET—4 - BRE~ODE - :

SBAR I Y AICOVTIE, BMEREICL ST —F OWERR, b N ~FEREE
Ripd o LB TEFAEELRITONT, 2BAR IV AR MEELY
BERRNEBZBATND, - , .

0s0 I FEEAZL D %ﬁﬂién Eﬁ&u‘%‘ﬁ@ﬁ%kﬁﬂhr BESNTEBAAI T A

RB T LT, MHEOREREERIERITEELLA TS, %ﬁ%m@ﬁﬁ¢ﬁ .
BRI DU THES AR, Ehe, BEMEOBEC OV THLRA SR THAY, '

050, DEMEIZDV T, CHS DAERERITR 45 DD THB (NITE 2006), BAICEBE .
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HEBMEIC OV TR, = & R0 LDy, « 162 mg/ks PRESNTWS, Eio, BRBRAKLSR
RSN T, 7 v bO LCsy:40 ppm 23845 STV % (ACGTH(2001)., PATTY (5th, 2001) '
BT, }'E/\E’ﬁ*ﬁﬁtf%é Shell Chemical Co 1961. %3IfH), #ilik ROFFREFTHR
L@y, &%ﬁlﬁ&%ﬁﬁiﬁu?&l&ﬁ:ﬁ&)B;i'b'Cb\Za.,.%@@(ghob\ﬂ;’ct k DGR
HERBY, REZLOMAERD LS (McLaughlin et al 1946), Fiz. I 125 mg
DIREE 24~48 BT BEURBRTIE, THICHT 2BEFLFR SN, TOIE
TR, B, . Wﬂ:ﬁmf%zﬁaﬁmﬁﬁént(mnﬂmmzmbm%wr{
FHHEE iﬁf&éMmmmowwéﬁm% REELBECOWTiLE b ORESI CTHiAME
(ACGIH(2001)) #35% b%htkb ERABR T 050,50 mg 2 STKBEEMN 6 DHERE 45
~60 HRIIEK EEH Y VX CRELER, HBOER &, MBOTELE, B & B
BOREMOEMERR O, £70s0,50 ng DT V7 Anh 60 AMES LI BadicT
CAEy FORBEOVINRBEREIC X A BERAM AL 5N TWS (PATTY(5th, 2001) 12351
T HEEFELBTH D Masturzo 1950., Masturzo 1951. 21 A),

% 45 GHS SR (D780 WEMEA X I ¥ AR #F 5 A HE)

fElf - EEMWER ' SYRARER
= | &A g . . _ X453
% IBE X
1 ,E WA - HR A T RS
' WA : 2R ' K5y 1
WA LA, SAF .
2 B JE At R - X4y 1A-1C
3 Bk T 5 B a7 BB, TR ' S
o | PERREEEX X
) RS X
5| EEAsERRE - X
'6 T AN X
7| B ' - ' X
Fay i
8 | meoiER R (HEE ) %ﬂﬁgﬁﬁgf\ﬁﬁ‘%
_ 431 (R EER)
9 Erlges/ eaEt (RKER<E) 5y 2 (B, FiE, 8%,
. Hﬁﬂ@\ SR
10 .| TEIErEREE E X

(>< SETERD)-

4. $REOBE. BES | -

(1) E# 4685 (IL0, WHO(IARC), OECD, NIOSH, CDC, EU 7 é&)

ACGIH(2001) ‘Cﬁi 0s0, ¢ TLV-TWA % 0. 0002 ppm (0. 0016 mg/m*) . TLV~ STEL % 0. 0006 ppm
(0.007 mg/n®) &EHTVB, ZHHOMEN, ], RBE. B, ﬁﬁ@ﬁr%r&agt_
SRVEELX BNBEETHS, ‘
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(2) BAERBESESE | -
B AREREAZRIIA ALY ARFAA IV MEABOBFRETED bR TRV
(BAEEEEES 2010), :

5. BEXH ‘

« ACGIH, American Conference of Governmentai Industrial Hygienists TLVs and BEIs,
Thallium arid thallium Compounds. 2009

= L0, Encyclopaedia of Occupational Health and Safety, 4th Edition, Ch. 63, Osmium,

1998 _
'Ligpn et al. Traumatic Osmium Tetroxide Inoculation., J Am Acad Dermatol. 2001

Dec;45(6) :949-52.
'McLaughiin et al.Toxic Maﬂifeététion of Osmium Tetroxide., Br. J. .Ind. Med. 3:
183-186 (1946) o
. 511§E§§5§5§532§§- Recoﬁmendation of Occupational Exposupe Limits, J Occup Health,
1 2010; 52: 308-324 C ‘
- NITE GHS fERRE FIEAEEHE (GHS MR TEESMTE. YAk 18FE IS /YRR
~ TOXNET, Hazardous Substances Data Bank (HSDB)
'Patty’sToxicoIogy,Sﬁhed.VOIB.]ohnWiley&Soné,In& AWiley—intermﬂencePublicé
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10 RuVER/ B EQRBRBMERS LSRR

. DEODECRMEE & AR
'(1)%Em%MﬁE

&«/)#//ﬁﬁ%ﬁ®ﬂﬁ%%ﬁf5%@@#%T%@ WAV AP
Py LAY I AR UI Y U4 R E L b B, REEERL LTI 1, 2-_U V%)
yﬁ@%ﬁ\E%tmL&&yfﬁfyﬁ;<ﬁw6hfwé(%%L '

F 46 L2 VX o OYEGEANE

| 578 108.005 | HeE 1318 g/cn® | B 1 115.7°C | PBAL: 180°C
CAS No. : 106-51-4 | ¥ « A= —7 /UVICERR, T& FUicw/iE, =4
=, _Ro¥y VrFLz—FLIEER

(2) EHRE . _ |
LA, Yebtl BH., 2D LICHASNS, Bl CELER YOEENFCUES
CEIEAE LCHER STV,
LN ER ) OEERT, mwiﬁﬁfmtatorwé(m%I%Eﬁ&ZMU m'
//#//%ﬁﬂbf%%ﬂéﬂ4FD#//LOWTM FF%@%%@E@#FJX.
'&Rﬁfﬁﬁﬁ1omm~wom0t$ﬁ&ﬁ¢énfwé(Fﬁéﬁﬁﬁﬁﬂﬁﬁjxﬁ
=4 2006)

2. EROEESE

(1)%#%?

RV F b FaX ) v EAET B TEIC 5 EU ST B EEE T, 55
RABFRABESN TS, TRAY Y+ VEROEEICE > TEL S bDTHY,
FENCIE 2 TS 2, | DHAEREORBEDEHILE. b ) | DRAELE I DI 5~
AXRE SORAERETH S, TNOOERICIRAEEL 4 BEALHS (BIED 1977,
ARAEOEML L LT, RACBESR~DEIDE FICL > T, BHOKBAD
BREENEND, TRV TAREBECABROEESR., SbICEAEERRECS
(Sittig 1985), A Fux ) Ul onTHIR~DEE ﬁ=$&ﬂ=éﬂ’b1b\57b= %@%ﬁfﬁ%ﬁ‘-
I 1A > T2l (DeCaprio 1999), : ‘

(2) hE

WA RS, SR RIE~ OB S D | IROZUE - AL R AR (BEO
KAE) . BB DRIE - B2 L DIERBR B TS (NIOSH 1997), '
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3. @

(1)hmm<%|;éﬁa

G ORI ORI E R DX ) L NERT B L, B BREPEERKE, B
RROESIMESIET S (Sittig 1985), :

(2) BEHIECBICLBBE |
PRICERE L e R AENS Z L Ic L BEREERELE. L, Z0BSRABOLE
iehed, TOWKE m%ﬂtr&mﬁnﬁwii@khﬁﬁﬁaﬁxsﬁuwuﬁﬁm
$5. UL LiE BfIbic X D EET 5, 4

0.1 ppm L~L@DEL %Tﬁﬁﬁ@f%ﬁihf?)éﬂ 0. 1 'ppm D\J:..'G‘Figﬁb\—‘i@‘ﬁ@ﬂﬁ :
DYFERFIEF IS (ACGIH 2001), ' '

HLEOBA, BEE |
(1) E4H2E (1L0, WHO(IARC), OECD, NIOSH, CDC, EU7xé&)

(7)  NIOSH REL CTHA (RRMEEHIRE) 0.4 tig/m* (0. 1 ppm)

(4)  OSHA PEL - TiA FERUNETHIRE 0.4 ng/n® (0.1 ppm)

() NIOSH IDLH 100 ng/n® (B~0REOBEIC L 5 RMBEOT ¥
D H) ' - - ’

(=) ACGIH TLV-TWA 0.1 ppm (0.44 mg/n’)
L OECRIBOARE, EAEE, e ER ORI G
ERLA, AN, JEIR. BUSRAOTREERR MRS BN
LERATVA, - |
F7, TLV-STEL 120V COMBHEIE -5 CliR< | BErsh
Tk, ’

(2) ERHEE : .
AFRERMEFS TRV Y F ) VICHT SHFAREIED bR TRV (B AR
é?ﬁzmm msﬁﬁrm(ﬁ4m &%ﬁﬁﬁ/@ﬁﬁtomrmz%zmﬁﬁén\
ﬁkﬂ#éi%&ﬁﬁ%/w@ éhowTMT Y ARRDIEDIHETERNE ENT
5 (NITE 2006),
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ﬁ¢7GHSﬁﬁ#%(%%kﬁT5ﬁi&)

fakk - EEMIER SR
& [EE 3 53 -
| R : X
1|2 |[BA:HR L=
¥ (gA s ER X
A B UA, SR %
EIEEEYE B K4y 2
3 RiCx4 2 EE o RBEN %
/ARt
1 FER AR A RME I - X
FEREH: . X
5 | A-FEa g B —
6 | FEAEALME —
7 | AEFEEE L X
1% BN gt E 2 (FEApIER)
(B < 88) 4 3 (ROEREHE)
9 iR 2 EE : X
' (FEELSE) :
10 | W5 e B X

(X : ETERV, ﬁﬁﬁ%ﬂ)

5. SEXM o _ \
~ o« ACGIH American Conference of Governmental Ihdustrial'Hygienfsts TLVs and BEIs,
Threshold Limit Values for Chemical Substances and Physical Agents and Blologlcal
Exposure Indlces Clnc1nnat1 OH, 2008: 50 ‘ '
* DeCaprio, A. P.The tox1cology of hydroqu1none—relevance to occupational and
environmental exposure; Crit Rev Toxicol. 1999, 29(3): 283-330
ALETE AL, 2011 408 15011 O R, 2011 4

- BIRARERETRE ) 2 7 FEEES, M%%Ewﬁﬁ)xﬁﬂ%ﬁ%5% tbu#/

S 18 4 12 A |
G E EROHER. EERG. KR, 197 sl
. Ejﬁ%%ﬁﬁi‘?A Recommendation of Qccupational Exposure Limits, J Occep Health,
2010; 5Z2: 308-324

- NITE (SRSTATECHE A BURFHAREATA AR . OHS SR, 2006 45

NIOSH NIOSH Pocket Guide to Chemical Hazards, DHHS {(NIOSH) Publlcatlon.No 97-140.
Washlngton, D.C. U.S. Government Printing 0fflce, 1997 272

- Sittig, M et al. Handbook of Toxic and Hazardous Chemlcals and Carcinogens, 2nd

‘ed. Park Ridge, NJ: Noyes Data Corporation, 1985: 765
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11 #%%%I;otibé L& ﬁ%&ﬁﬁﬁ%@ﬁb& EE0HC

_ Esﬁﬁbh‘ﬁb&mmlh&éfﬁﬁﬁﬁﬁﬁ$
. MEOHELEGHE &R '

(1)%@&%%@%

KU A, KHEC A, #%&UEW¥®HLA\mm®%LA HE T A ﬂbh@% _
Lb@?% #H%thowfﬂr%@%@%mﬁﬁﬁﬂiﬁmw %@ﬁ@SJTT'
1996) , ’

TIRESNTVDD, WEREI L L (B,

‘ﬁbhk@
DOERL, BE

BEOBHLAICIEF = -

T LT E LTOMERREN,

RN B EORT . BAESERPICAR L. R - I D IRE

EVGEH Lun BLETSH B.  ATEAR OB UARBERICE D &b m<o
HOREICHDND, EREEFER 481077, .
AEBRAFELTEY, ZROEEBHERBLALLTOEELD D

LA L. ERCEES0OB UACHELTE0 4y

LRTERVED, ARCEKETHb0L LTERT S,

%48 WENSL LB TAOHE

B TA R
B A, |52 |
BWRBIEEOR LA | AFE, K&, Kk, 5552 LE0EN
L&Y LA Oz S, MER, F=, hE
BHECA =N N
Ay KT o 7
(2) E{EEhB5H- | -
BUACIEC BENBAHER 10 107, BUAREC—K, “REETRAETEIE
pt, MBEEEICHEE LTV S{EEEME BONSE LR 5, | ‘
R49 E<BEShEDH
' BLA BE L i1 Btk
B LA BRE DS P RS
BB OERE | SUB, MR, | BUER, B2
1E£oBLa Kz, EORATRE | HREEES
BEOKH LA | B HEBE
it L A G T4 THEEE
LA BAET IS THHHE -
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(3) BIEBEDMREM

LA K D IR ERREE AR T B 28,

(COPD') "L 1%, BHER

’_2&"2%

(1) BROEMIE B2 & HREPHRE _
ERORIIE BIC L 2EFAREZE 50 IDRT, fﬁ%‘éfﬁuu frn%n’:fﬁuu VG H

BREOXER Th D 1EHAEMEMER
Exgk, MRBZIIEEOMRICL Y BRI AFAEERERE
M%ﬂ%ﬁ&@“éa}%%f@é T, BRI L B AR RAEEILD - < Y 2::@
TL. ARICRIEE S, AN THD I LR THD, .
BMEFAEMATRBIC OV, 2003 R (TR 15 ) DB BEHEEIEITHRAIE 36 4
BRIV TRR & BB L 0o RRBRIIRREYL L Sh, BEEEREEE LToBmT
%&Bhﬁif&%@é 2003),

TRICE Y E ng/m’~

A

CAC L ARBERERGE SR THOAMN, SRS T & &ib 18 4tk R 2R B e _
BT HBETRRPoT, VTN 1960, TOFREGVERETH o/, SHOHATH
{’E%iﬂi’*m&%énfﬁﬁﬂzmﬁormé &:%Z_Eﬁmé

#50 ENOEIEBICE BERSE

BUA - IFERE e S HE TR
IREB LA (IR | REREE (BEH | WEEORT | R, IEH, &
~BR) 1% 50 ) ' E5, 1964
MAMLA (F<EE ﬁn%#ﬁizl_%‘ fhitsRE D IET - WK, 1972

REA) '
TWBHe R T A (PR WEﬂD1VE¥%‘ 241 | MilSREDIET = |, 1978,

1978b, 1978c

H ng/m’)

(2) BSNOEMIECEISE SERRE | |
ENOREFIRE OSR & RS fohic. EAOEIT BT L AEMRES FRICRT,

T RUAKDVTE 51 10, BB OBREROB LAV TR 52 1, &
T 53 42, HiE LA OV TR 5442, L AAT D TR 55 KR LT,

¥ Chronic Obstructive Pulmonary Disease
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. #= 51

B A~DERIE BT & B REAEE

FLBE - RENNE | B TERF 4 FEAR 235 3CEk
22 ERERFERE | BREER (A XV R) | COPD K &3 A | Coggon, Harris,
: ' : t%@ﬁﬂﬂ Brown, Rice, &
: . Palmer, 2010
14 EEBRFRAE BRIEFC18, 000 A=A | fifi - BASA., COPD, & | Miller - &
—F (AFUR) B E RN L35 | MacCalman, 2010
: FET BN _
23 LERIERRRAE BREEFS 8,899 A (7 | FEEMMRAERIC L | Attfield - &
AU DI Kuempel, 2008
WX UM 114 | PR 3,167 A (% FVWAE, CAM, | Naidoo, Robins, &
77U H) <JE ‘ Murray, 2005
- 20~40 FERGEMRE | BREEC 3,790 A (1| CABAE. COPD %ﬁfﬂ Meijers, Swaen, &
FH) & BT EEM Slangen, 1997
11 FRBEFEE RELK 4,772 N (A | B CAAZEETEE U7 FER | Maclaren, Hurley,
FY R) ZEZE (F#RET, | Collins, & Cowie,
' ﬁ&%ﬁik&&)o 1989
- B B
22 FEREEFAE BREEFR 4,059 A (/r i REIE T . @lﬁiﬁ“ Soutar & Hurley,
“F Y R) Xk ' 1986
30 ERIEHRA REEIE 12,357 A (z“ BERE K Leigh, Wiles, &

—ZFFUT)

52 BUWRGEEZORN CA~OERE BIC X BEORE

Glick, 198

< EE - AEHR% METER FEAR BEIER

TENE S BHIE 3.92 | N ELEHHFEE 6T A | REME. /HE~OD | Hur et al., 2008

#4348 - . (GBE) WEE, 1gG frRbrix

5 ERZE

W CARE AR BUSHEEE 91 | MRREDFBERIET | Ljadunola, Erhabor,

0. 6-4. 7 mg/m? AN{(FAY=U7T) ) " | Onayade, Ijadunola,
. : . . & Fatusi, 2005
| EETRIz LY ANERRUEGEEE 01 | BIEREER Massin, Bohadana,

1.1-14. 3 ng/m® A (7T R) .| Wild, Kolopp-Sarda,

. ) & Toamain, 1995

MR CABRE KD HEE (FE) | maid% fifit#% | Ye, Huang, Shen, Lu,
1 6.6 mg/m*~59. 8 mg/m’ ‘ ﬁbUD{EﬁT & Christiani, 1998

BB AL A | @R E MR ES | 12 f%ﬁﬁ%lﬁﬂfﬁﬁ%$ Bailey, Meza, .
g ZF 150 A\ (68%HiE Smith, Von Essen, &

FERRHY) ~ _Romberger, 2007
3 EREHEEE B 10,792 A BEEI L 3% UA | Melbostad,  Eduard,
» < BB LBHERE X | & Magnus, 1997
| KDBEE OR 2.8,
95% CI 1.1-6.8,
EENT < BHIM 25.3 | RAEIEEF 464 N (O | BERE XK LW E | McCurdy, Ferguson,
AR N VTE=T). @i%ﬂﬂ Goldsmith, Parker,
. & Schenker, 1996
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£53 BEOHUA~DEMIE FiC L mEHEE

BE

< BE-ATHEE | @ AEHH . RER
Der p. 1 level °: | BB HFEHE 41 A | BEEMHIRE, FilSHE | Rimac et al., 2010
<0.1-3.3 pg/g (a7 F7) :

| E 4.9x 10°-6. 8%
1 10Y efu/m® '

DIET

THE< BEE 117
o -

HEFATRE 105 A

(33— )

MLATELE LB
PHSEMERZEE (18 )
O FEE I OR 6. 60,
95% CI 1.10-39. 54,

Monso et al., 2004

| 3 FRIEHRE

M CA 263 mg/ o’
TrF RV 0105
ng/ m .

TWA (ammonia) : 1.60
mg/

BEREFEHE 171 A
(#?Vﬁl '

TR T . S8l
ot

VYogelzang et al., |
2000

- [2mEsaE

| EEREE 20T A (7

AYH)

A RER T

Reynolds et al.,
1996

FEIE < SEHIM 20~
| 264 :

G - B0 - 555
BEZF 76 A (B b

A )

FEATRETOR
HESE S g DM

Carvalheiro,
Peterson,

| Rubenowitz, - &

Rylander, 1995

P ENE s T =T LS VR

H54 Wl CA~OEIILS BIC T OIS

(145U R)

(OR 2.51 , 95% CI

1.3-4.9), ERIEE
CEHF-ELED

Wik

< ERE-FAEYME | - JiEds CRERR _ 2% ik
11 sERERREEE B EiR 267,400 | B FWMEOF T, | Cui et al., 2011
: A (HE) BEEoB@ERE |

_ : HIHESERRBO
: ' : | mEEREN
15 ERTEBE WmEmE 429 A (F | BHEKSEXKITHEF | Wang et al., 2003
L = . B L0 BEHE T

: L

SEIE 2 TR WE@E (5 V7)) | BFEE ORIEMRE | Mastrangelo,
. 8 S MEMESR (OR 7.2, | Tartari, Fedeli,
30.2 X194 . 95% CI 1.3-41.1) | Padda, & Saia, 2003
F—airL R 2, 168 A | BHEKE XL DM | Niven et al., 1997

X< EHIHE 10 ££~20
£

WS B 289 A
(hE)

BIEDEEREET.
BERAE % )

Liu, 1987
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#55 HCA~DEMES Bic L BRHIRE

I BE  RENRE EnE = — BE

EHIEC BEE 1TE | &Y YA 7 AV THY | BHEKETEE - WE | Zuskin et al., 1998
: @& 101 A (7

N 20, ' :
5 mg/m’ LA L [AETHTEE (R | HgEOET Thorén, Jérvholm, &
' V=7 ) ' Morgan, 1989

3. ERORE#F o

(1) REREZSIERCTRE , : :

B L AT DN TR, /27774/avu1—n;0%% BOIET & AR DA E
Miﬁ“?‘;%ﬁ@m&ota ShTHY., BEHLARICER 122 5 gh/m® (B AME; CAIC
2. 0mg/m® T 35 FERNIE & Ltﬂcﬁfk*ﬁé) 7o feBa. 1,000 ADIBIERIERD 5 5 80
)\(QS%CI 34~ 137)'CFEV '473=20%19U:1EEFL71_é:m#ﬁf':én'cws(0xman et al., 1993),
{%Fu%‘c‘ii rﬁ“é‘-&ﬂiitﬁ%m:ﬁb\ﬁ#ﬁaﬂi( i i& Hﬂﬂ%% GD{E.ETz‘nEE% RBEE
N CW 5 (Garshick, et al 1996) _

Y U AR DERAEED® U AT, %%%Lbfi%wﬁﬁm ﬂmkﬁxﬁ%-
CAT 175 mg/m’, #¥ CAT 20 mg/m’ BL L & BAED BRTVS, B LADRSEEE &
DRIRBAS, RISV BB 20%ELT, B QUL T EEZ LN TS, THbEE
IR BB LA~DIEL B REEEERERAOBESER S TS O Schenker,
20000, —37. B LA~DIE L B & 5 BBEOE TICEENLEE b b5, Amentiact al.,
1997 TH, R CA~DIEISEE LTWSFHFICONT, = @ﬂsdaﬁ%%—" Jﬂlrﬁﬁﬁ
S&1TV. 4,379 KD D 196785 = SOBEMEEH LTS & BEb 2 T3,

i%@ﬁibbk’)b‘f%ﬂﬁ%ﬁn@ﬁ:?k 0)@51@75*?&%5%‘(3’3‘9 Radon et al., 2002
I b BIEERE T ORI CAORERNEMTDR TS, TAKEBL, AL A0EE
DR U ABESTHE <. B CATHREMES 7.01 ng/m® ThoTz, ZRPTY K bx

YU OPBMEIEAA S OEET 0.36 ng/n’, AL ADBET 26758 ng/n’ Thotz, B -

BiIZ, A ADBEREFORE R HE L . TOPRFEITRAEE 2. 0X107 cells/n®, E
H 4.4X10° cfu/m TH-o7z, M Iversen, et al., 2000 vk e U OFFEEE L
T 100 ng/m® ZHERL TS, _ :
%ﬁbhambhrm\%%@%aﬁﬁﬁrmﬁuygimmymm%aﬁﬁénrw'
7:373_\ T OBRETCHEEERREORER S, BRECEYMNIECET S D L CHER
MR L EERADY XS B AT HEEEShTVS, 2B, TOB UADHESIZ
L WTHEFSRAZ L (Jarvholm, 2000), —7, %ﬁ%ﬁd&k'lﬁﬁﬁﬁ%mﬂ%ﬁﬁwﬁa@:
TR RMLH S (oran, 1983), ,L‘:@#&%ﬂi\ 1962 €525 1980 £ DRI Kk

U 52 E RAIEOTIDO | DEOENEEE
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# 282 ASOERTL IARREL, MOBEE b LR, WEIEDOTRERA
SRS FEMEMEELIT A o T & LTINS,

‘(2)%r%r
RUAZOWTIE. BERTIXT v P T, ARG L/uh.J: 5%11@’?515@’\034%7@55&
BROWAICL D, 74T R FUDSMIES, Bil~EL T L BTRE TS 6.
M. Brown & Donaldson, 1989), PR, SR FEER L~ 77— UH L1,
TNF o, 0, &\ o e SR T A AT 5 = & b, Gl TR Jm % 3 & B 2
LTWaedaz kﬁijﬁﬁi%@%%ﬁ% Lﬁ.ﬁﬁf?ﬁiéﬂ’bfwé (Voisin & Wallaert
11992),

4. BREOBR. BEE

(1) B8 (1.0, WHO (IARC) OECD, NIOSH, cnc EUA &)

TARC CHEAH UAORRAMEOTIESE 56 D LY | ACGIH Ti¥, frmsmas
EE (TWA. STEL) - 5645 AMEFFI 232 57 @ & 38 D T 5 (NITE 2006), IARC, ACGIH
LB ITRUA L S LA CHERAMEEZBD TS, |

=56 REBAMIEM (IARC)

BCA . : L AT - 5
BUA 3.t MCE B EMS A ONTS | Vol. 685 1997
|TER
B RORIEEOR U - | -
HEOBH LA . - | ' -
HAE U | SASLEEER T | 28 & MOR L CRIAMETTE | Vol. 48; 1990
| DA | EERDD
EBTA 13 & Mokt L CRBAMEERT Vol. 100C; in prep
LA : = - -

‘XF Jﬂ%@b&&ﬁ#ténfmtw b ERT,

% Interleukin—1
% Tumor Necrosis Factor alpha
Y. Superperoxide anion radical
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& 67 (ERREFERE - T8 AR (ACGIH)

| WCA - TWA STEL - FER AAERTAR
R U A i y=god 0.9 mg/m®? . - M: b Mot UTESAMSE
Bituminous ELTHETERVWHE |
SR R 0.4 mg/m®® - M P LTEBALHE
‘antﬁracite ,l ELTHETEvgE
R U E graihﬁ. 4 mg/m? © - -
20K A |Flour 4 mg/m?
BEOH A - - -
HEHEC A 0.1 mg/m®® = A b M UTESAEDE
' ELTHRTE RV IR
LA - = -

©ANE,

respirable fraction
INE, KE

© FANA R EBEAN,
inhalable fraction -

thoracic fraction

UAEFE ISRFEOBR A

-it\7%9ﬂ?&&@ml%ﬂMme%ﬂmaMSﬁﬁyMWﬁE&Bﬂf%U\%
AMER CADFFAMIL 2.0 mg/o® & T2 (Henneberger and Attfield 1997),

(2) E$f‘%ﬁ$
H KF%%IE?%’C@%LAOD—’F@%F%% 58mLEH n‘:&b‘(‘b\é (B AEXHEES,

2010, Tablel-3 XV H#y), CGHS SEEHITAREN TV,

. # 58 HAESEERSIC XA CAOTEBE '
; oA 1o - FFAEIREE OEL? (mg/m®)
ks LA TAEBCA | 854
_ R, TS T, TAS=0h, _UNT _ =
7 F A1 A+, B, 77 T7A R AAD B 0.5 2
9A, JLE?EE@L e
/)ﬁaﬁﬁlo%u_[:@ﬁ}bﬁ/ =754
by =R 7Zwo, R, arzBCi. _
TFR2 ﬁﬁ%<‘§£\ Eeibek, B LA, BEMES L | 4
oy KEBR, RA T REAL B, B{LF '
V. K CA. B{hEEh
: [T = N Y . NS
s 523 EU_‘(E\ 7SR -2 DERE ﬂé%é;]cﬁ;[, 9 g

B nited States Public Law 91—173
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12 KB LCAIZLEINA
1. MEOHEERR
(1) 5%

MR CRb B2, R TR R 0 . BRI L b 1T i SR
T»o. BMADAHOEHL LT ﬂkﬁ W ELTH #ﬁé:h,'c%b\ Péﬁﬁco 2/3 iRt
Th5 (IARC, 1995),

A U A & i, AN A o f & & R HHAME T 5. T DEHS SRS
Elm—X, SEE U=V BRY. ER B DESFEBLANEGATY
Bo WA O, B, b, TR LI (-7, M. @k, B8 CRARmOR
FERALEERARAR BT, RETHH CAOHESERLRRS (ACGIH, 2010), AH
B UAOEIYE LT, Z0ENS LB &% 59 IR,

#59 ABHH U A DR
\ TSy EAm—R - BEE-Y =y
BIRkSy b . T, UT Py AFAAY
S W Fr=v, TIRIAR, ¥V
i TS

(2) THREBFLIERENGDH : :
BT © A A 2 00 DO 2 B B RS B, AM B AT 5%
L UTIEDAM 2BV B— oM S (R, 8HF, SSATTHR L), Bk
FIV 2 ZWAM BES (REMER Y OARMMTER &) PEEERD D, i ERIIAM
OEFCHEIE, FEZLOREICLS, ﬂ(@z%&bé%%ﬁ%&wm%@%#%$
Téﬁ%@ﬁﬁf%b %@*Tm%m<§%mﬁm®# PR C AT HIFEE
%’C&;é {ACGIH, 2010), :

(3) HEREOREH
AR CARESKETD &, T LR &%ﬁ&%ﬁ@ FERASRE DR T, MR A
AE. BIERANREIXEZ SND, it\étﬁﬂﬁwﬁﬁ%%%t #T%&#%é&'
ZZ BTV 5 (ACGIH, 2010), .
HKTM\K?\@?;\7UV‘Uaﬁf\%\&5\éﬁ%®ﬁﬁﬁbhﬁ<%ﬁ
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A CAAC K BBAL LT, BESRISIEDASABSM LN TR Y RN TN
BT K DRIBIEDORASABEFRL TS (IARC 1995) 7%, H ATHAL - KLAEESE
Bl (LR DR T LA A DI HHE Sh T\ % (Fukuda 1987; Shinizu 1989),
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BB A DS O 8 h k OBSE R LIRTECIE (BIIE RS A BiAS A, SRIRERRS A

- R A, BESA, REBA, FEESA, ROXVR, SEETHE, SEIEOHR

FEAY), BRIC—EMARLLAT, BUERY 27 LBESATELT, 4 520/E

RFEEHIAL &V o T L ORRBRBBETEARY (ACGIN, 2010,
ABHE C A O < & A - BRI A DR DBRE A RATICHRD SO, 1960 -

$ﬁ®4%)zkkﬁéﬁ&eﬁofwémmm2moAm%m ot al. " 1967).

2. E2 .

(1) EMIE<BIZL 8BS ‘

TRk 14 FEE, TR 21 PRSI ECHEIRHEITARASE 365 S HFIRM S (BN, 2002
2000) Tk, BAEICBITATELE CRERAD Y R 7 EBOHTVDL00, EROREH
RET BN & BEMIERE ST, | | -

z%wﬁﬁﬁﬁﬂ%ﬂmmm1%7smmm1%mibk1 ARTIEEFICH T 5 LER

(%%&)®%$Lﬁmh®)zﬂkﬁmﬁ¢énrwé%®ﬁ%otm WL D TRk
L A EEORTES r#f_@ﬁénrwéiﬁf&éomm@BL;5&\*H¢%®%¥'
. IBMERIREES OREE, BEOARRERE KR IIIEIC 2.9, 3.2, 3.0 LA :
Wi, Shimizu HICED &, AMEEESETIZ. RR=2. 1 (95%CI:0.8-5. 3) LA E Tiddem
SRS, BRI U AN B85 TIE, RR=7. 5 (95%CT: 1. 5-38.5) L HHCH Y . BIEMIAIER
DEFFEIL RR=2. 4 (95%CT: 1. 2-5. 1) LA HH LA Th 7o 18 EOE SR AT VAL,

H7e, BRIWE 128,000 MEEX KL Lz 3fk— MIFRIC L 0 KT CIEAEE - BIAKE
L B8 A OEHELFE CH (SHR) S & STV A (&F, 1985), LmL\WRﬁ%thﬁ%'
T I BWY EOBEbRETEN TV,

AR C AR B 15 Ak DRI 1960 SERICA Y A TR I T U, AMB T

AT L DB - ﬂ%ﬁm&)z&®%M#&#kﬁ¢énLDM<EEMﬂénTm&w
B, R OFEO—EHER 60 R T,

#60 AMY AL BIEEEICRBT 5 RERA

HICERUT

U R 7 ORIMORE
MOWE | BEbE A/ | Y2y Hiht 31 A3k
RELEBA | EFRNEFRE - " RR=2,9 - - el w3 Fukuda 1987 -
, g ER2ME RR=7.5 .
RELEMBA | EFXBE : : #ik Shimizu 1989
|- %E (95%CI:1. 5-38. 5)

' F—2 wHwH . ' Acheson et |

BREIRAS A WIEHEE FAERITHS0HHEM | A FIR
== TF : : al., 1968

BENA | R 77 RAEFTO L0 MM | AV A | Hadfield 1970
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25 A DFEIH Bree ik At/ FE D= Huge . 21 A3k
" SRR=727
BRER A,
- % AREaR (95%CT : 314-1433) _ Rang & Acheson
' - ' AX¥YR :
‘ . — MgFEE SRR=13333 1981
BFEIRA A :
‘ (95%C1:5757-26273)
DR=35.4
- BREBA _ .
| (95%CI: 18.1-69.3) Leclere et al,
SiE 535 BRAI BT - TERA .
. ~ OR=168 1994 .
SATERR A A
(95%CT: 78-362)
) 0OR=139. 8 Hayes et al.,
E 1715 FRAFF 7C TR - S FIH
) . : (90%CI: 31.6-999.4) 1986
B BHERAS A , -
' , U eF—Z - OR=89. 7 Battista et
AEFIAERFSE | - _ L HEUT
o AR7F - F 3| (954CI: 19.8-407.3) . . | al., 1983
' RR=8. 14
BIEMRA . .
. #“AME AR (95%CT: 3.7-15.5) -Acheson et
' . - AEY A :
— hEFSE - al., 1084
B A RR=80 BL I ;
#wAME aR | KTEFEM * SMR=467 Olsen & Sabroe
B A . . Fuw—2
: — hEFEE (95%CI:253-679) 1979

A

95%CT: 95% confidence interval
OR: Odds Ratio
RR: Relative Risk

SMR: Standard Mortality Ratio

SRR: Standard Registration Ratio

| RHIR U AL BIBIERSA & OB, 7 BEFH 12 OBFET — 2 CRE LR (B84
BE 030 A 3 3,136 A, BIRIENAS KUBIRKIRNS A D Y 2 2 A S
DIEFEA~DOPEE & BE#E L Tu - (0R=2.0, 95% CI: 1.6-2.5 K L TROR=13.5, 95%CI:

9.0-20.0), B Th, I EL~AEEKE ng/od). T(1-5 ng/nd). B OS5 ng/md) D 3 B
KA TY R 7 2 BE LR, B BB AR CREMIA AT, BEdE
IS NI RETIRARIE2HBN (0R=46," 95%CI: 28.3-72.9) ASFR® Livic (Demers et al.,

1995),
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3. EEOREEE
(1) BFAEBISRTRE _

b M TR, AR AR BORE RSB ES S L L e BN LB LB E
oz mg/m R OIEL BTV A7 UJi%jJﬂ#i%Bﬁ’L'Cb\f;b\(Demers et al., 1995; Hayeé ot
al., 1986; Leclerc et al., 1994),

B SERAALEERBESEL, 2SNk 20~30 ERTOEFNSEZF<D Z LA LTus
B EEZ BN, 1950~1960 FAROWET — & IERTEDIRVY, 1980 FAAHEDA XY X
» T HFORETIHD BB SISV T A DRAER Ch (cit-off, 10 un) 0 8 FHEF
BEAE LV 1.8~12. 1 mg/m* 2R LT Y (Jones & Smith, 1986, 1974 £ DF
CEIT BT BB CADTEEEAL FRIED 5.9 ng/n® (HRE 4.6 ng/t)) THB T LMD
(Hounam & Williams, 1974). ‘1974 FELROEE LNV E %%nuﬂ:& 2
A5, 1997 1 Teschke 578 1990-1992 DA FF - FYF 4 vy aa3ur ETILBH
%H"“m/u@%ih_ob VT, H&%I’lﬂf( BRLHZ L,a"‘{ﬂxfﬁgfﬁﬁ:ﬂ%b\f’\ﬁ L,T_be Fﬁ'%
HIZAETR L'C%?LBF%E & iﬂtt I~ oy L,M:ﬁ'é‘?é%%mi< &L %H”‘“?ﬁa/w) Y
R BEMOBEEIIRY bhihofe, TORRIL, 1 ESERE THHF LITFEORHE
IS FEED 1L mg/m AT E TR L/*Cb\é LB R LTWBDTRAVIE ShT
V3 (Teschke et al., 1997), :

E %%%ﬁ%@ﬁﬁbﬂfhé# mmrmwfn%ﬂ%?fw/mTﬁ@é¢&
ﬂ®T+A%FﬁLT%U\fn&ﬁfﬁ@%%%kié&%@?ﬁﬂf&ékLTM%

(IARC, 1995)

(2) HERT o -
A C A DWIL - 55 - '3 - PR OV TSR E b > TRl

a. SEOHE. BEF .

(1) ESHEEE (IL0, WHO (IARC), OECD, NIOSH, CDC, EU fcu:")

ST B R MBS ER R 60 1o, Ht, “ﬂﬁﬁ'@@&ﬁ%ﬁa@&?kﬂ@‘é#ﬁ-ﬁ}#
EF6LIDRLIE, WIhOBEL AR CAZE FORSAMEE LTVBE, ACGH B
O DFG 1E, A—7 - TIM B8 EmH 2 Fm g SV I EAMOTEER
L EDTNE,

# 61 FHETEDLIARMH CAOREEAMSE

HeBa | maAENE | .

IARC - S n—7 1 '.t$@ﬁbr%mh&%Tf%g
ACGIH | A2 - 7 F#f Al t MR L TRBAERER SWZDE

Hseemw A | 82 | B MK LTRSS AEREDL 2WE

118 -




m— e F
s | o
EERLt A | BHOXRMCX Y B MOE LTEPAEDE
' e | ELTOETERVE
NTP® K b hEBAMERD B ERILR TV ANE
DEG® | 73+ A—2 I | b PR LCRBAMERTDE
| RS 3B | FERRCLOSFECERVBET, RRE
HRB S - B ER O T, Db 5
o | Y~ HETERVRE
HAEEHEES LR E MIX L TRS MR T T 50Y

s National Toxicology Program, Department of Health and Human Services, USA

b Deutsche Forschungsgemeinschaft, Germany

% 62 AHBICRD 5 AMY LAOIERE

1 APETREERMTRR | A 8 BFfE] TWA

OSHA® PEL PNORb: total dust : 15 mg/m®
.respirable' fraction : 5 mg/m®
NIOSH = | REL? - - ‘total dust : | mg/m’
ACGIH A R 0.5 mg/m® (inhalable particulate mater) , SEN’
A AL 1 mg/m® (inhalable particuldte mater)

a Occupatlonal Safety and Health Admlnlstratlon
- * Permissible Exposure Limit Partlculate Not Otherwise Regulated
¢ National Institute for Occupatlonal Safety and Health

4 Recommended Exposure Limit

(2) AREEHLEZR

BARBEEE AR X3 HECIRAME LA Th MOSUCRRAMESHT 59E )
&Té%lﬁi#”\ﬁénflﬂé?ﬁ (#61), ﬂtﬁ@@iﬁmob\fbiﬁﬁén"cmtcin E
SRR B~ DB AV THAE STV B, E/o. GHS SHEIEA SR TR,
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