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HEN AR EEEL, B2 1HioRTELFICEIEREL -, EER LS8N TE HENAPHREBEEEIT, $ 3201 HoRTE2 FICRSESBE Lz, SR TEiRoFEY
HOHEY A EEEOREICETAEL 2 E 3 22 RICF T AP R EOREICET AE 2 FEE 3. 22 RICR T,
Fo.2—1 & FEN AN M ERE EA2-1FT R AR EEE S M B ORI
A APk AELEME | A0 AR LR BRI AR L - EEAG L LORESAESR
BRLTHN Sl B FTUEST 300ppm IDLH{E B2 TR
TUE=T 300ppn IDLH fi iR 50ppm 1DLH{i
Hifg e FFY 10ppm " B
50ppm IDLH {i& Pp A R
BB 7R E
AH =i 200ppm f@#¢§ﬁﬁ J
- B IREE OREEA
B o7
H 700ppm r@%¢#ﬁﬁ ]
- FFE IR DR EEh
1] 25ppm 1DLH {&
{8 Bl (= 5% iE
Wiiam Sppm (- wEmEoRTRS )
HEAkH#E 50ppm IDLH i
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

HilEE R (BT 44 11 A 18 B#RHIR)

HIEHETT 8 BIF

AL PR |

|

DL % | o s xmemwone |-

I

l i No :

PRI SR B bS] ok |

1 Yes :

TDLHE O e iR X L R

<, : [Yes
MR AN T |

F— 2V TIND

_4

Yes .
RAGRBES DS |—r—  RAHFERE |

———— i ,
ik Il }—7——4 mylcie |

E3.2—-1 CE BT S Sl e b

|

ARLPUR

’u

IDLH{EA BB

Yes

ARAANEHNERE

No
| PEMEHT SRR B

IDLH{E

Yes

DLHEDN S EH/AMELLT,
TEBECHTIEEEER
LET—8%BLTLS

-

IDLH{E

No

)

BXHERENHD

:{?

Ne

XBSEEICRE

#3.2-10 FHEN ALHEEEREDOEL S
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

EET )

R o (BREF#tofEiR)
: Y h

IBEOEE |
ROFEE (EEA

iR

ZoiEEBaEIc S TS &, WA &R &
Bbo, RVEHITRE, EEBLCHEICHLT, B
thasd, BBTI L, oLHlEh, EREERE
TIERDD. BATIHE, ROREICEEOREN
HbhThoMAEEGIERITILib5,

EPL PR E 2 — F
(S 0 )
(1csC:0414, 10 A 2013)

H 1A 300ppm

1 R @ LCso (= 2 A ) 2% 4, 230ppm %

G HE (LC) 7 — 4
% ad [Kapeghian et al.1982]

IDLH ff 300ppm (X & F OSHERAGTET — & 2S00 T
LA,

[Henderson and Haggard 1943:Silverman et al 1946)

R HE R IR S AT AL 0. 5~1 F§R T 300~500ppm T
HoLHMETA TN,

[Henderson and Haggard 1943]

500ppm [Z 30 SR B S hiz T AOBEBEIZE T, M
0 $ o0 AR B O S5 EE A 6 ELEE Ml g S h T
Do

[Silverman et al 1946]

IDLH
(1994)

AEDF— 4

IDLH filf#3do 5 A3 P iR Ic et S EEPHR Z A T

IDLH {7 300ppm % 4 24 APl LHEfE & + 5

D07 00 A A D A R D R

AP

EPH L F R R ety — ¢
(RN O )
(1csc:0414, 10 A 2013)

ZOEFRAEEICEET AL, BRI ER T
B D, AMEIZE, EEBLUSEICHLT, B
thETT, BETL L, OLPEh, EREEFERE
T ENBS, BATLE, BRREICEEORES
Bbh ThblikiEs3 R4 L0h5,

.

o i 300ppm

1 BB LCso L (= & ) A5 4, 230ppm 5

OF—
I (L0 7 —# [Kapeghian et al.1982]

TDLH
(1994)

IDLH fi 300ppm (31 b @2 AHHET — & [ -S00T
W5,

[Henderson and Haggard 1943:Silverman et al. 1946]
T KA SR B AL 0. 5~1 B§HT 300~500ppm T
hotHEshTng,

[Henderson and Haggard 19431

500ppm {2 30 S7MBR Ehi- T AOEREIZHB VT, F
BB OB BV RS ED G EEORBSAHRE Sh T
B,

[Silverman et al. 1946]

NEOT—

IDLH i3 dh 5 2% PR PR I #t T 2 SR A h T
7z,

o

IDLH @ 300ppm %4 A ARG IETE(E L +5

b st/ 2 Bt T 2 (AR T DT HER AR L

HHE_REHR (S 4411 A 18 BHREAR) JAFEEAT 3 F4F FaEEH
Hi2-2F% FEVAKBHNLEEREOZZY (177) 3. 2-2% HEUABUWEEERECEZLS (1/3) STl A R AR
(FTrve=7) (FTrre=7T) EEHERL L THRESAERN

R4 T OO
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

5 3R, B 1 el i

1

FROME (EERA

b A PLiE D )
7R

(
¥ 5

HlEE R (BT 44 11 A 18 B#RHR)

HFEMA 3 547

THEE W

Fi2—2Fk HENABBHMWEEEREOCEZS (277

(fEE)

iR

EbEm TSt h —
(SRS O
(ICSC:0163, 11 A 2016)

I otk R R b T A L, HBESIERE-FTZ &
Bdhsd, AHEIZE, EEBIUGECHLT, B
Rt KFAEWRATS L, WEBKE (RADS)
ERERITILAHS. BEBTH L, OLMER,
ERESIER-TLEHD, MBETRATSL,
Bkt eoREr 8bh Thre, Mkl 3|
FRZIFZENED, BREERBRATSE, FikEEl
zRITILERS,

AR ER L, 2~3 MRS TRV

O -

BREL, EREREGOEELTS, LEKoT,
___u-_-_________nﬁﬁuﬁﬁ@ﬁﬁﬁlfwwﬁ&@h___-___-__-1
B T 50ppm i
g 1 B0 LCso (= 2 ) 45 1, 108ppm I
BEWOF=F | recriatagsl ot al. 1976) 1
IDLH IDLHAE 50ppm 13 & b O BMER ABHET — & [ZH-S0 T
(1994) Be I
[Flury and Zernik 1931:Henderson and Haggard 1943: |
NEDTF — 5 i

Tab Biol Per 19331

TDLH A% 3 % % ch iRk 20 2 @R & h Ty

72,

IDLH i 0> 50ppm 2 7 3 A A B HI T AL e & 45

To000 e A D A R ) O

3. 2-2% HEUABUWEEERECEZLS (2/3)

(HEEE)

AP

FERE L et —
(EHREORE)
(ICSC:0163, 11 A 2016)

ZoiEEA IR T AL, WL ER T oL
WD, AHER, EELIUGHEICHLT, B
sy, EHARRATS L. i EEREG (RADS)
FREE-FTILEHD, BETSH L, OYiEN,
FERABER_TZLMHD, BBETHRATS L,
IR bl o o REssHbh The, Mk 5)
FREIFILABS, MBEERATSE, MkE5
sRITILERS,
BiANROERIT, 2~3 BEER T ETcHbAR VS
ENREL, EREBELLVEELTS, LT,
B A T R Y PG T R

HL (i

50ppm

I (LC) 7—F

1 B[O LCso il (= 7 A) A% 1, 108ppm %
[Wohlslagel et al. 1978]

IDLH
(1994)

MMEOF—45

—

Do
[Flury and Zernik 1931;Henderson and Haggard 1943;

1R 2 L PR B SR e S S e =

IDLH A 50ppm i £ b AR ABHET — Z (ZH-S0 T

IDLH {73 8 5 0% PR PR I b 5 R EVHR SR T

2y,

IDLH {E® 50ppm %7 24 ARG HMT L L 45

b oot o B Al 7 S e R 2 OO B P AL

T R A
AR L L TRESALR
A2 B M
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

AL [T

i&“{ﬁ. T P 321 ] oo fE &

s iR, B 0 3

5t H7#t oo E)
FRi)

Wil R (BT 44 11 A 18 B#RHIR)

HFEMA 3 547

fEEE

[ RER 3 FIF FETA

(FfoHE 10 B 16 BHREK

TELD

.22k FEAANEHNEBEERECEZS (374) (B FF7¥¥)

HNE

ERLFYHRESEN—F

BAT DL, ROMGEICEROEESHEDLTHE
MK ER-_TZLAHD, ROBETH L,

(éﬁﬁgffﬁfﬁg) BAML T, FRROT SRS 525
2 N = ZEHdhAE BRBIAHLE, WICELRZLADD,
FEAEE 50 ppm

IDLH B3 (LC) 7—%

AR OLCfE (=7 &) 252 ppm% [Comstock et
al. 1954], [Jacobson et al. 1955]

(FEfREE 40 %, 1998)

(1994) — 7o L
AMEDT=2 R RECRT BB ERL T,
< L
Hig EEANE
NIOSH IDLH 50 ppm : FILBI D B At T — ¥ IC kS B
AARER RATE |,
/ T8 o B .
EEXEPEER AEICHTSERIIONTORHEL
5 & - (EEFE42TA (678 LLEEENESE)
i 1< EEHAM - 1945-1971 4 |
| FHHEIT @B 78A:1-10 ppm (B2 100 ppm) . i
| EENIEE 0 :1 ppubl T |
[ (CHORETRMM | B4 22 OHME L, BitSA, 0547054, )
| ZOMOREIC &5 FEEHEF N LB O (2E |
| EHROWMERNITTY) (Fald et al., 1984, ;
Henschler, 1985) I
FEU : 1945-1971
BEBEIRAE - 1-10 ppm (¥4 100 ppm)
427 NDVERHE 209 8 I R R ARIR I 500 F . 1971 4
e P 1982 FF £ TBMHE L7 L = 5, BEICHET S

LBRONAREBEO AL VERUADFELTIZENT
LHIEMBEEMA b WWEWCERAR LD BRI 2T,
(Wald et al., 1984)
Z OFFZEIE1-10ppn R E DR E TR ESED R
RVERTRIEL TV 5,

S CE R AR

(N ) Bl — b

2L

10ppm % F 8 4 AP HINT L EE & 45

gl |

¢ A A A DGR T B AE I 5 T O R AR L

§3.2-2 & ARTAVEHWEERRECELZS (3/3)

(B FZ7¥w)

el ks

EB L St — F
(P MARGE O 2 )
(1csc:0281. 11 8 2009)

MATHL, ROECERORBEFADLTHLHM
AMEESIERZFZLAHD, HOERTHL, B
HanT, HREUPIRMERICEEL 525 2 LK
bHdH, BETDHE, RICELZ LSS,

A

50ppm

IDLH BE (L) 57— &

4 WD LCso i (= 17 2) 262ppm %5 [Comstock et al.
19541, [Jacobson et al. 195651

(1994)

(PEfRE 40 . 1998)

2L
MNEDF—F
PRI T D A B L Ty,
-
it AL E
NIOSH IDLH S0ppm W ELER MO BIER A T — # ICH S CRRE
AAEE W KFE 2L
Wi e i =
| i % p 7 MEIZHT BRI TORIEL
i (EEEE 427 A (6 28 UL LR RRYEH)
< AR ¢ 1945-1971 4
FHELIE < BRI : 78 A : 1-10ppm (4 100ppm)
S Y lppm LT

(LB G HEAE) | BBV A2 ol L, BiddA, thos 1 Foh
Aoy TOMOFEEIZE D FECE TR LR EO LA
W B oA FEM L R) (Wald et al. 1984,
Henschler, 1985)
SEEIUARM : 1945-1971 £
EEH#REE : 1-10ppm (¥ % 100ppm)
427 A0 (ESEE 215 @8 M A A AR 4y 1, 1971
Fih 182EETERELRZE 25, BEICHET

FABREOREMD HLEEDbhARMEO LR H D WEMESNOET 28

WTHHBRBER bW EIcE TR LS bR
Tes
(Wald et al., 1984)

ZOHFERE 1-10ppm FEEE OWRE TIIER SRS 5
N NEETREL TS,

et st

(A —F) i — b

2L

10ppm % F5 A ARG K| WAL HE(E L 45

e ] o A AR R O R

S A e AR

cEEAS L LCRESALER
A ooME (1T PR &
(AR L)

- 57




AFEEF 3 B DBEMEEAME gk

FEVAUG#E (B 2% FAPHHES F348% B Er)

Ao AR,

R ORDE (BEH Tt OfE)

( ik anPL

HEE _RER (S 44 11 A 18 BHRHAR)

IHFEMT 3 &I

THEE W

322k HEHABBHWEEEREOCELE (377

(AF S —n)

iR

EE b HE R — F
(RS O
(ICSC:0057, 5 A 2018)

AWEIE, B EEEIUSHARNT S, PIENE
FRiCEBEELEZD LB D, EMMEE4L LD L
Mo, BETLHL, RHBLUELRSIER-_TZE
Bhd, choRER BhTlbhaZ tiidh
D, EFpeEEdglnEchs,

FEHEfH 6, 000ppm
X s 2 W] LCy, il (= w7 A} 45 37, 594 ppm %
10LH BRELOF-# [Izmerov et al. 1982]
(1994)
L
N7 —5
PR T A WA L TR,
8t il AE
NIOSH TDLH 6, 000ppm : W FLELY O S A ST — & 2 IRk E
H AP e FETE 2
. ; L
il A o W

PEHEPARER R

AFATFAIa—LHAZHVELBRELTEL 584
PERERIE, Rk, WA, BEa, FIR, WIBRE,
WAOBRELRZLYTHDH, LPREN 200ppm LLF Thh
1, EERHCHET PRI LAYEZ O,

(N ) BHlY— b

i B
e : TAY A (ACGIH) , ®E (ICI) , #z, A5 U7T
FEE IR O iR A % 200ppm DAL E B IF TIN5,

(Lo F ot

ZL

200ppm %4 2 A AR HIT L AEE L 5

i BT SR TS U

Sl o DR
EEHSR L L THRESRES
AR T o0 bE

FiE-thRiR-58




AFEEF 3 B DBEMEEAME gk

FEVAUG#E (B 2% FAPHHES F348% B Er)

HEE _RER (S 44 11 A 18 BHRHAR)

IHFEMT 3 &I

THEE W

Wiz—2Fk HEVABEBHEEEEREDCEZ S (4.77)

(A i)

iR

EE b HE R — F
(s o0 B )
(ICSC: 1400, 10 A 2001)

AWEIT, B, MBS IUOSEEPET S, kEE R
Zridde &, WIZW VA AT ER AR R Z Lo
o, PHERRCEEEEZA LD,

(= F) BRlS— b

Hnefic 1,100ppm (i MFAREH (F 7 ) @ LEL {if)
B (LC) 7 —# 2L
DL b OS2SR ARET— FIcESITE, AnERS
(1994) 74 T34 4, 000ppm H4EHD,
AEDTF —& [Drinker et al, 1943:Henderson and Haggard 1943]
IR, &, ©XoflE; HEy, RS TN, hEg;
Gedih L= OOVBI L 5 (Bt e (BRuERE) |
i mE
NIOSH IDLH 1, 100ppm™
HAMESE BRHE
;
s | we ¢
A TIL, 300~T00ppm - 18 4yMHIMEEE L€ % EW I8
EER P RE 4, 2800~7000ppm « 14 SFHRE 25 L HE Vv iiHih
(10 A 1977) 2. 900ppm EL LTI, 30 4y [ THRE 1048 94
A% HE 0 AR A T AT
C amMEE® 0 |mL
: TR, Ao, SERAEN VIR S LT
1 FFEREOIRERH P RN T 300~T00ppm & LT Y, #EEICRSEA )
] T2\ T00ppm & BRAE,
{biph e it

2L

$

T00ppm % F ¢ A A BT A8 E & 5

DT A A T A AR D B A0

Sl o DR
EEHSR L L THRESRES
AR T o0 bE

-l 59




AFEEF 3 B DBEMEEAME gk

FEVAUG#E (B 2% FAPHHES F348% B Er)

WHEE—REN (544 11 A 18 B#RHAR) REEF 3 I 82
Wi2—2Fk RENABBHLEEREOCELS (5/7) T A A
(FHER) -EENS L L TREARER
EHlAE A 2 T OO

AHEITE, EEBLURHEICHLT, Bhttds
T, BOERTA L, BettesT., BATD L, W
BERES (RADS) %3l 2Tz Labs, BRET S
EE b E e — L. YR, EREFIERE-TZEERD, Bl
( 3 0I0 o 2 ) ErlATokl, ML UoMkE2s &R+ Z &
(1C5C: 0183, 11 A 2016) BdhBH.
ik Ml FESR 1L, 2~3 FERIIRM 5 % TEbh 208
EMNEBL, EREREAVEELTS, LENaT,

B E S AR TH S,

H R 25ppm

]

i

I N 30 4TI Lo f(Z 1) 7% 138ppm .
: BREWOT—# [Gray et al. 1954]

p IDLHE 25ppm i £ R OAMBATMET — 5 ST |
y (1994) %

| AT —s _ [Gekkan 1980] and animals [Digele and Gage 1954]
IDLH fEA3dr S 03, HlR o 5 B HR s T

Wiz,

IDLH i 26ppm % 4 %4 ARG R Al 2 + 5

=
]
1
]
]

T oo e AR A AR 0 BB R4
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

#?:ﬁﬁ.ﬁﬂzw%ﬂmmﬁtﬁﬁﬁﬁwmﬁh

BT

HEE _RER (S 44 11 A 18 BRHAR)

HFEMA 3 547

THEE W

Wi z—2Fk HEVABEBHEEEEREDCEZ S (67)

(ifkAsR)

FEkNEE

EpLFHHE 2D — F
(5 SRR 6 0 2 )
(1CSC:0165, 4 A 2017)

IoiEEREEICELTA L, RS sRITZ &
HdhoH, APHIT. BEIUvSE2MN+2, —oH
AZEWATHE, ML 2R b n, =
heoREEILI, BhTRbhdZibhd, EXNAR
RSN ETHS, MAEORERZ, 2~3 FEE
W5 ETHLbAAVWEBENE <, EREERELNE
Bkt 5, LEEdoT, ZHLFEREIFARTH
L. PIEMPERCESE2EALSZLEHD, BEBTS
L, EWEEASIZREIFILEDS, BETSE,
R ERITZLHDD,

B AT 100ppm
1 Bff LCso il (7 » b)A% T13ppm, 1 BFMID LCs (=
B (LC) 7 —4 7 A)H% 67 3ppm
IDLH [Back et al.1972]
(1994) IDLH fiff 100ppm {2 & F OBERAFEET — F LR T
3 L5,
AEDT—2 [Henderson and Haggard 1943]
PHRHERICEEY 525D,
i e
NIOSH 1DLH 100 ppm
HAES R 2L
WSS WA

PEEPIRER (iR

AAEP R T00ppm H A D M{LAFEOREOHEIZE
0, RFWESEZ Dk AiceEghBRREIL, W
e D P TR A ©, MR AR 2,

A 2L
IR OB BHEER IR 25 A ER T, MEEAERE
Z A, AERESEZHREL, 20ppm, 10ppm & BN
AR OREHY I% Gppm, G0ppm & MEENTD, EFERF T 4 THk

(M2 107 4 27 MEREA 38, 2001)

W& TO—EOKEBRT Sppn, 30 SRS TRLO Lo
BUEREFLI D HEII Wb ot, Lo T, Gppm TR
T,

{CFR % 2
(A= F) B — b

7L

Bppm & # A A B e i - 5

Do Th i AN AR E O R L

S 4 e i
WEHSR L L THRESRER
L RO

FiE-thEik-61




HHEEF3EF DBEMEEAM ik

AR AR, EA LRI OME (B T Pff I'E}‘_

FEVAUG#E (B 2% FAPHHES F348% B Er)

WHEE—REN (544 11 A 18 B#RHAR) AR AT 3 BIF 82
Wi2—2Fk RENABBHLEEREOCELS (T77)
(HifEARSR)
(L

I otk R R b T A L, HBESIERE-FTZ &
Bdhsd, AHEIZE, EEBIUGECHLT, B
Rt KFAEWRATS L, WEBKE (RADS)
ERERITILAHS. BEBTH L, OLMER,
EEb ettt —F | EEE3ER-FT L HD, BRETWATI L,

(SRS O BebflicEeoRErdHibh thre, MiAlEES|
(ICSC:0163, 11 A 2016) FRIASZLNDD, BREZBATSL L, MikEil
zRITILERS,

AR SER L, 2~3 MRS TRV
EANBL, ERERELVWEENLTS, LEBaT,
R EBEA TR R TH S,

FTTT T B | Soppa

1 B LCso (= % A) 53 1, 108ppm %

BREAOT=F | 1whlslage] et al. 1976)
[DLH IDLHAE 50ppm i3 b b OBMER ABET — & [2H-S0 Tl
(1994) Do
[Flury and Zernik 1931: Henderson and Haggard 1943:
AEDF—5

Tab Biol Per 19331

T T T T T 00N b nat, AR AT 5 AR S T
WAiRLY,

$

IDLH iff > 50ppm 2 7 3 A A B ) Wy e e i -4 2

T oTT0 A A DS MRS R O TR AL

-l F-62



HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

HlEE R (BT 44 11 A 18 B#RHR)

HFEMA 3 547

4, MERAFHEORODAY ) —=r FiE
AL V—=r ZRHEE, A A Ry, $4-1 RO LBVERTS,
fads, EEHIEHAOEHENE BRI O R b s RO AR WO B BERIC oV T
i3, AZV—=r /AR RRL =

[ FEFHREEF 2845 §EAR (Sf4tE4 B 8 BRIME Lv5H)
fpds, ALY ) —= 2 VIS E e N E TR UM STENRRTRE L e a e Z kit

BEERE RS T D RE Al OO P AT BT L2 6% S BRI LS M L Tuadety,

Wi P E E IR A BRI S OB R AORBALIE L, PIHEE E I P sl
£, BRdRiRUEERFEACETI2 AV AREOFHZERT 5.,

feds, WHEREFTICHVL TR, MHNICHEENS L RS FREFHEN RN LG, PR
2, BRFENETLUEERFEACET 2BV AREDOFM-ESE A2,

WHINETENRIC OV TR, ARV AREORMEZTHT, BEHEEE 5L 2T 5,

Ba—1# B, HBBERRUAS Y —= FEHOETICRY S0

4.1 A7V —=7FESMEORE (i, IFsELUEERE)
3.1 AERECAEROME] THESNECETOEERIZOWT, ESh T a2EHEF
WEOME, WRERUCERERETS.

AT Wt P ] R Sl S 1 e P T S
J5F IF = @] A A
R (@] A A
e e O A A
BRI AR A % %

AE O: A2 V—=r FHHRGE
A A7 V== VM ETDT, SSRAERE LTHEEIT->TE LV,
X 1 A2 V== FFHEIIRE

4.

HHBEATISED DO AT ) — = T

A V—=2 TR, HA FICfEy, F1R0 LB 0ERTS,

B, A7) —=r VEHEA LB AEER R UEEABERIFEL Lol bk,
ol iEE, RERDT R RO EER ST SR ER L 2V .

WA FTENRIC SV TR B ARBEOFMAITH T, PgHEr L5 L L5,

Fa-1k B/, MEREFERVAZ Y —= V0BG I 5 8E

T ol P EE TR W 41 E E TR B i P AT R
FRFiFhlig=s 5 A Pl
B2 R} 5 A = A A
SRARHE S O A A
EE R R A X X

Al O : A7 ) == 7 Fl S
A RZ V== 7EEETDY, RSREERL L THEEZIToTH LU,

X A2 ) —= VB E

ST Mt it B OO o0 b

cAF = FEMOHRO
il (A2 ) —=1 VRl 4 H
LAz @it R D8, &
P ik Tk )

il ot
* VS AT L T B L ok
DI WAL,

A, R odER

- MEORR, BRI
AROBEERS 2O L, R
WP ATEDIE S oV T L
EEREZEPBAF Y —=u
YHMERML 2\, Tk
W, FERE o4, 154,431
i, HCIEFERLEVI EiCK
S,
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HHEEF3EF DBEMEEAM ik

FEVAUG#E (B 2% FAPHHES F348% B Er)

i)

-

.3 HEY RO ORI

BERS L, FEEEDEROERERERE) S RHEBEZIEE L, F8l A OWFRRNY
T2 0 OFE R~ O R U ORI A FHE T 5.

SRz oW T, 2RAEHL, FHEsEzcEBT b0 LT 5,

WAEIZOWTIE, BAHBRNICR AV LEdh i, EaM, BESICELEEBETERTLLD
Lta, EEL, EES_REFTOWMABRERL L THbsShiz7 re=7, HBICOWTIHRE
PR OB REEICBWT, MER, A 2 —oWTIEEY R U B i R UNEBR Iz B
T, #V U C 20 TIHEBECE VT, BERoRBEABEAFISATHS b0, BHIERD
HHEmEORBESE OB EEYE oV TR 2 EEET, [kl RFEOFHL
9.

Tk, BHNEEROT Y E=TICoNTHE, ERBEN 2% THHN, ERICHEERIAALE
L LTAZ U —= 7Bl Tt 26% L BRE LT,

o, SABRERICOWTIE, BHEROBTHERET, Brah Bl ERUEREA
BELE, EEL, S onTIZEHERIC THRABEDR 35%L LT EbOBh-fk
B, JIS (BAREFRSE) ICky, HROREREES 35 0%~37. 0% LEDH LTS Z Lh
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HEEH _—REHR (S 44 11 A 18 BHHHAR)

THEEHET 8 BIF

fEEEh

Ha.2—2%k AEAANEHBEEEREOCELS (1L77)

(TrE=7)

Ea.2-2%k RV AEHWEREERECEZLS (1/3)

(Trre=T)

myE

EHE

ERHEE R 2t — I
(O )
(ICSC:0414, 105 2013)

CoERSECRETS &, HEERGERE-TC
EfibD, ABEEE EMBLUREICHLT,
BAteEaT, 2BT5L, OXlL, ¥EEF
FECToLERS BATLE, BOMHEICEE
OEEHRELhTHLMAEES 2B b

EREFHEEEs—F
(i EE O
(ICSC:0414, 1052013)

CofEkSaEC ST L, EERIEEo TS
ks, ABHLR, KEELCSEICHLT,
Bttt mT. #8150, oXNEh, ¥R
EFRITILNbE, BATHLE, RPAHICEA
OESSEL L TALMAERS 2B i

e e s e e s sl i i B e e, é.h....-.mm

= B 300ppm = E g 300ppm

1 = LI DO ( 7 2) 754, 230 ppath i =N LT DLCAE (7 2) 854, 230 ppu

] RO T [Kapeghian et al, 1982] J Rror—y [Kapeghian et al, 1882]

] [ILH300ppatE E H OAREBARIEF— 5 285w | IDHHE300ppait e | DBRERASEHET — ¥ 12 50

] T3, I TVWaE,

: [Henderson and Haggard 1943; Silverman et al : [Henderson and Haggard 1943; Silverman et al,
1946] 1946]

] ]

j I0LH I K SETRE (MR BT ST 0, 5~ 1IRF ) T 300~500ppa § ICLH O K MR IR NT 0. 5~ 1R T 300~500ppe

Il (1994) ThaEBEERTWVS, Il (1994) ThrEBEEhTWS,

: MEDTF — & [Henderson and Haggard 1943] : MEDT —& [Henderson and Haggard 1943]

i 500ppmtZ 8045 MR EE X b im T Ao IoE T, R 1 S00ppmiZ 305 M EE < b s T Aok Beg o BT, e

: WO P SENL REORRAEEShT : WO (LR P RE» L BEOTNAEESAT
Wa, Wi,

L___ ________ [Silverman et al 1946] IL___ ________ [Silverman et al. 1946]
IMHEA & 240, iAo T SRS AT Eh INHEEA S S8, PR T SEES TSR
TR Tk,

Sipem SRS SITENNEREH LTS

FT0AT R R R G0 S M

DL O 30 Oppm 2 4 7 A4 AR M4 7 3 TR 2 - 5

© AHE O A T AL R 1 D A O L

DL 30 0ppm e 4 T A A HB 4ol 7 35 04 - 5

T A A D B A R D B B R

37 At N TR 4
cREAHSR L LTHRESREA
R ORI
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a2 ad, EAALEATDE, WEMREK (RADS)
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ERE FEITILARD, RBETHATEL,
B B EoBEisoh Thb, MikiELS|
FRITILSHD, RRELYBRATSE, BRES
FECToLERE,

AR ERIL, 2~3fERiRT 5 E TRV R

EF R ERE L —F

(R R
(ICSC:0163, 11H2016)

SREL, ERERELVLEELTS, 2T, £ ENEL EWLRELVEELTS, T, EZB
F T r T T T T St LSTTET S S S N SN W.—m
1 3 98 60 ppm LI IR 50ppm 1
I . 1R DLCAH (7 7 R )31, 108ppe¥ i y " 1R DLCaM (7 %7 A ) 441, 108ppm
N F— 1 F— 1
: s [Wohlslagel et al, 1976] : inr—r [Wohlslagel et al. 1976]
b ioin TILHS0ppait £ m@w&}mﬁt%‘—y::m‘wr: | sita TILH0ppmit & maﬁt&ua#f—m:mfwr:
i Wa, i W3
x 1 2 i
:{1994} MEDF— ¥ [Flury and Zernik 1931 Henderson and Haggardj :“99‘” AEDF— 5 [Flury and Zernik 1931; Henderson and Haggardj
e e o 2433 12 B Por 193] o e e o 13315 Bl Per 193] !
TILHES & D PR phER I T S @RS h T TS do D A pRER L T 5 B R 2 h Ty
T2V, TRV,

IOk R EET s L, MBS EREIT L
Hidh B, RHECIM. EMELURECH LT, BE
teEgat, EXAEZEATDE, RWEREL (RADS)
¥R ERITIEADHD. METSE, @ YHEh,
EREFHEE-T L HD, RBETRATSE,
IR b aoEEiEbh TG, BAELS|
FRITILSHD, RREERATDE, BikE
ERITZEHbB,

BB ERL, 2~30efERRT 5 £ TRbh VIR

ER e EE s — F

(R R
(ICSC:0163, 118 2016)

TDLHEE 0 50 ppm &4 3 4 = BT i g - 5

(m— R A o

IDLHEEL 0D 50 ppm A 474 A 2 BEHBYI 7 L Tl & 5

L o W A A A 7 S R T D L AL

FaA AWE RO ETEmT A HEE —REH (ST 44 11 A 18 Bt AR 3 BIF faEE R
3. 22k HEAAPBHMIEBEREOELS (277) B 3.2-2 BEBRT AEHEREREOZELT (2/3) U i e o M TR 0 A i
(Eme) ($EEE) EENS L LTRESAER
A 2 T OO
g F Tared
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B —REHT (ST 44 11 A 18 BHRHR

{7548 (T 10 B 16 BIRHAR)
C1RiED |
#2228k FAEVABHMEEERECELXF (3.74)

(EFZ¥)

AFE

£

gt L =
A& A

#3.2-2 & HENABEBHUWEEERECEZLS (3/3)

(EFFY)

R

(Wald et al., 1984)

ERrE
= — : +5L, SRR EOENSARDL TR e | BATS & BPAHCEECERABRDRTHER
s A SRoTcinhs, BORETS L. RRCERREERA N | smesisgctc Lribs, BURKTSE. A
(esiomi, 114 goon) | WEMEEACE, FMRCHEMERCHE®E T (R ORE e T, FREUPRMERI s 5252 b
L S (ICSC:0281, 1162000) | 5. METHL. FICED = Libb,
TR AESMOLC (7% &) 252 ppm® |[Comstock et g 50ppm
c:gj.;:[J BE () T | 19541, [Jacobson et al. 1865] | F——— AW 60 LCo i (= ™ R ) 252ppm 2 [Comstock et
U, o R L — y _ e al. 1954], [Jacobson et al. 1955]
PHEE T DN R L Ty, {1994} BL
DF—# T
8- MEoT LA T BB A S LTV,
tulsu Rl
N1OSH 1DLH 50 pow ; WiFLESOBERAGRET—F ITES(BE
a1 -
et s %
FEEETL ISR ) R
R FFEEQTA (650 B ERE ) Hidh el
M - 1945-1571 5 . g e
FFBLT < AR : T8A1-10 ppm (B4 100 ppm) . ulin JEH Soppu A B> BAEE A BT — > ic I BUE
HEIFEDR B0l ppabl T B i % BAE |
(et ETFER) | RAA Y 22 DML, W5th, WOX 4 7OHA, R [ e e e
ZOMOBE L AECRE PR G HEONN (R : = =
FROMEERETH) (Wald et al,, 1984, I ERTBEN AWJ‘H’%EI&OMT@E’E&#L
Henschlor, 1985) aH : (ERE 427 A6 A A L LIFRIERE)
BEBN : 19451971 | 1< BN : 1945-1971 4 I
PEHEAE - 1-10 ppa (PE~ 100 ppm) (o 78 A 1T Bzl ).
12T ADIERE S BE RSG5, 107 : PP 208 :?_fpﬁi TR e [
; Ao 1982 FF & TRIREL & & = 5, WEIChET 2 _ :
FERROMEIA |, i 5 REE0 LA 5 ABIADRLE 5T (LHTAERTIE) | B4 27 OMMAEL, MASA, O ( 7OH|
: « T999) LIFRERE L Oh EvicRRB LB LR o I Ao, FOMOERIZ L Jg,;ﬁt.asy\—g‘n{,mma)gwl
(Wald et al., 1984)
Rl e e s ! ?Efﬁm:ﬂﬁ%tiﬂcwmm ot al, 1984,
ARV A RRE LT A, enschler, 5
L e P T S ! REHIN : 19451971 4 I
(ndf— 1) Rifie— b I WMEEBAE : 1-10ppm (P~ 100ppe) l
< b | 427 ADER IR R IIEZ 51T, 1971
| ik 1082 FETEBMELELZS, BRI |
10ppm 457 2 A B4R IS AL 2 5 | BRI DIRR IR T5L B REEO LR DSV EELIADRLL |
| (mmmar, 1909) BT LIBEEE L Db SIS L LR
ol - A A B AL AR D O | i, I

Z ORI 10ppefRE ORI T ARER B 6 I
NARVEETEBL TV S,

(LR e
=) Filii— b

L

-

L0ppe % #7384 2 D5 TR 2 1 5

- -I 3
+ T AL A 5 R T 0 L AR

3L S M ORI 40
cEEAS L LORESALER
A ooME (1T PR &
(AR L)

- bBER-108




FEVAUG#E (B 2% FAPHHES F348% B Er)

AFEEF 3 B DBEMEEAME gk

T8 B A oo fE

i (EFH T ORE)
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fEsrE

LR E el - ¢
(R OES)
(ICSC:0057, 5H2018)

EMEL, IR, EWBIUSEETNT D, PEME
FEEEIEIS-LAAE, BRNERELEZ L
Bhd, BRTLL RABLUEEI SR T L
BihdH, chbokgi, BhTHbhdI biidh
B, EFfLEMIESEETHD,

i

6. 000ppm

IDLH BRIC)T—F
(1994}

2R LG8 {7 22 ) 4537, 594 ppe®
[Izmerov et al. 1982]

L

(AF— ) FHE S — b

F— ¥
i AR AT SR E B LTy,
st Lol ke
NIogH IDLH 6,000ppe - LI SUER AN — ¥ 2 M EE
AR BRAWE |,
R s
I AFAT Az —AH A E LRE L TE L 28]
I oERhREN (A R, B, TR, DGR, OFIE, FBRE,
: (A 1992) WS LY Th D, MPREH200ppell T Thiy
e i, ERTSIC BT s HMLELAYES bR,
7 B i AL
g TA UA (ACGIH) , 2@ (ICT) , Mz, 4 ¥ V7Tl
| ermme RS e & Ty B |
(e B % bk

L

$

200ppn £ 8 A A PHEE T L 5

T 2700 A A B A R O s

Sl e o M TR 040

L ROOHiR
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AFEEF 3 B DBEMEEAME gk

L R ofR & (BEE#H oo fEiE)
T - & A :

ARV ABICRIBETEY AP

HEH _—REH (S 44 11 A 18 BHHHAR)

WA 3 BiF

THEE W

Ea. 22 FHEAABEBHWEBEEREDELF 47
(#3032

RlnE

EEisnREety—F | EHEHL. B, ENBLUSHENNT D, ki
{ FET 1R O 0 B ) AiAted, MCBVAALTREEMRERIT IS
(ICSC:1400, WA201) | b5, PIEMEBRCEEEELSZLEDS,

A 1, 100ppm (366 MARET 4 (- =7 4) DLELE)
WEAL)F—F #z L
it E N OB AR — 2 SRS IE, AMERYS
(1994) (F24) Tiz#4, 000pedt i El,

MEDT—F [Drinker et al. 1943; Henderson and Haggard 1943]
IR, 8, OFOHR;SHEG, BE EN, LIS
W L O OB AL ; (SR () .
iR TERAE
NIOSH IDLH 1, 100ppa®
A AL % RAWE |,
L mrze | me
I ATHL, 300~700ppm ¢ ISHFMMERIEBAS, B00~]
I e B T000ppm + 145 HIBE T2 L bV ABA, 900ppal
: (104 1977) uh?ﬁ.mﬁMﬂﬂ?ﬁ&#w%@gﬁﬁWQN&ﬂ
A LT L
] WA N, 2o, SEdRASERAVRAEREE LT]
| WEREOBRME | ERPEENTIO~T00mE LTHD, BECRTY
B 1 00npe e e .
LWL

(~F—F) Er—r | Bl

'l

T00ppm A A A DRI R L s

oo T1 A A D AR A R D BB

3l Rt M TR AT
-EEHSR L L THRESRES
AR T o0 bE
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WA 3 BiF

THEE W

3. 2—2% FHEHABSHWWEEERECEZS (/7)

( FH L)

oME

ER LR — F
(ML W)

(1csc:

0183, 11H2016)

AMWILIR, EMBEUREZHLT, BEiEET
T, BOmBTL L, BREETS. BRATIE. %
BARRGS (RADS) &B|FE T LMD, WETES
E, oYin, SREIERITI SRS, Wl
EEBATE L, BRI UMARES X+
Bd5,

BN, 2~BReIRERET 5 TR i
AHSC, BRERELZVEBET S, LT,
ik BB R AT AR Th S,

i

25 ppm

BROC)F—F

3043 BROOLCsM (7 » b ) 451380
[Gray et al. 1954]

TILH{E25ppait b b OB ABHET — 4 (cS0T
LAr- 1

THHER & S AR 2 B RS h Ty
TRbY,

[Gekkan 1980] and animals [Diggle and Gage 1954]

: &

IDLHE 0 2 ppa e 475 A DRI A T & 5

L0 T Tk i A b L s E O BRI

3l Rt M TR AT
EEHRE L THRESRESR
AR T o0 bE
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T8 B A oo fE

& (B OMR)

ARV ABICRIBETEY AP

HEH _—REH (S 44 11 A 18 BHHHAR)

{HZEMT 3 &IF

THEE W

.22k FHEAABEBHWEEEREDELF (6/7)

(FifbAzR)

T

[RPHEF SR e Rt —
(R R )
(ICSC: 0165, 4A2017)

IOk AT AT, WY BT,
Hd s, EMEE, BELOREEENTS. —oY
AERWMATHE, WKL ST EHH5, =
he o, BhTlbhs o Liibs, EENLR
BRBESLETHD, MAMOERL, 2~30 e
@ A% TRbRVIBESE], BRERLRVE
BleTs. LadoT, KRLBEHRSTAXRTH
L. PHEIBERCEEE SIS L0, BETS
L, ERMMELEIERCIT LSS, BBTSL,
Byt ldiba,

AL 100ppm
TR M OLC (T o M) 25713ppe, 1R OLCLH(+
BRI T—# ) H673pom
IDLH [Back et al.1972]
(1994) TIUHEL 100ppaid £k ORPEBE T — ¥ (o540 T
e and [Henderson and Haggaxd 1943]
PSR CEEEER 5,
i a3
NIOSH TOLH 1 00pps
EEE REFE |,
WmEYs B
R PR T 00ppeE 4 2 DL AR OBRBOBESICE
i P oh, RFtMAE-SEAiceyPBEREIL, M
EEHOPETREEAEL, EREEEE DT
e e e e
] IR BB FERR GRS 2 B R BT, ARSI
: ZhH, MESMRSE S 5 MV, 20ppe, 10ppadh H4V]
| e | 25w, Soppak WEERTHE, FEETLT (7]
' 2001) PRET O—WOFR Thope, BB TRTO L0
FIMRIR B RS H T e o e, o TRREREY
L SpppEiRES S o
L R b

(P F) iy — b

2L

O

Bpped: 4734 A DI LR 2 S

U0 ™ Ay A D5 A R E O B R

Sl e o M TR 040

L ROOHiR
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& (EREH#OER)

ARV ABICRIBETEY AP

HEH _—REH (S 44 11 A 18 BHHHAR)

HEMAT 3 547

k., ERPICnBEOFEY 2 (MoFBEEMESL 0
EZEERICL - TRETH LOE2 G, ) WB2BEER, Fh
LOFRBHAAOBED, THENOFEN A BLHE N EEIZ
T HBEOMAL LV AE I L 2FERT 5.

&1

s (i ¥ [

:_._.‘.5__24.. s B R L
LER Ty T
Oy : Fragdl A § oifE

T, v ATREA A § AT A 2 [ My A v

1

3.2—2%k HEN APEHWEREERENELS (T/7)
(M)

e ke

CoENRMIC TS, Wik SE
LD, FOMTR, EMEEUSE o LT,
Eftedrt. AFAEBATEE, WRBRERE
(RADS) ®F| & Ltihs. BBTAL, @
EhEN, FREJEFEITILELD, BBRET
WAt AL, BeLSEcHEoREE ] bhTh
b, BAKEZ FE- T Ldiha, HREEEA
Tak, WREdEECTILELD,

Bk MR E, 2~3ReMERl 1+ 2 % THbhdin
WENES, BWERELVLEETS, T,
L ERERS T AR TH S,

AL R 2 —

Ui D)
(1£5C: 0163, 1152016)

B Slppe

1N DLCso i (=7 2 ) 341, 108ppe™®

RELGT [Wohlslagel et al, 1876]
