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s DFEE (PR ERR)
EWlicb=2, IKEIX BIC X DMERaOEE (I
Wegnf, B, 0ER)
EEREX

[ 4%t 3k ] MUAELIEIAFERALRN &,
B EIZ LS Ty BHEBED 2 &,
OB EHEHT S &I BT Z LienZ &
B SUTHR DO BWIGFT CIEER T 5 2 &,
Rl FAR R IREIRSE PR B LA~ AT %
HHTHZ &,

Ipyssrid RAIANTESG S NET3 <2 &, BEIZENER N D
L,
K& CUTEE) I8 Linh  BEBICiEYR S &8
ERTHSZ L, REZKTHY Z &,
WA LT-56 « ZBROFHEERGITCE L, Pl L0370
RKECIRBSH D Z &,
IRICAST25A 1 KT 15~20 pMEEHRSEY 2 8, &
a7 b XEEHRL TOTESICHE L AT
Tzl EOBBIEERERITDH T &,
ELBTIELS BOBREN D DHA  ERIOBE /T4
TE2ITbZ L,
EHICERC#EE TS 2 L,
KBV E XL, EMoRE / FTUTEZITDHI L,
B SN ERT 258 I3 EEZ 52 L,

[ (A7) | JESE L CIRE TS 2 b, EAAED RNV K D ZpdE A
L. RETDHZ L,

[BEFE] WA M O 2% 1E, BB R 7 XA o H AN e
STHRETDHZ L,

GHS 2332 B LRV T GHS THb 2\ ML O fEl g E i

KEHT L ET AT UM (pHI2Z~13) 22 L, IR, &, KEIIx L fEMERH D . IBROKS
. SO, ST RREA R TR B B,

AR Te L, DEEFIET 5, Fi-2, WBEED 7 v MEEMREENTEY . A7 v A%kt
LCBEBTHAEAIZT LILX—NEZ AN H 5,

HELRBEROEEINDIEEEROME
I 70 7 OIRE L OIR DR
HERIROBE
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MR g ~DRIFE D I
EMNCHi=5, XIINEIRL TIZ L DR RO E

3 MR U ER
LFWE - REHOXH

BA

L2248 Xt —ik4
RVETZ U REAVEN (TARRAMNEEET, MERETY D 1%K0mW) ., EW

Gy B OV BE S 3 P s
RV ET oy REAU N 85%LLT, WD 10%LL T, Z DMy 10% L0,
RELAR & OV 5015 3t
T
{24 ERA 4 WA gg%}; CAS B &
- ) \ ﬂf_i{f 7778-18-9
FLRS LR T2 WERA N2 T A 10034-76-1
A2k i 10101-41-4
g ™ —
o) y N —
7o) R O S I PN fEFE 040783
9-2408
TNV BRI T A - i
FEmET YA () 1-548 14808-60-7
Eewb b7 v = A 1-23 1344-28-1
73475 1-357 1309-37-1
T OMASy | FEARH eI LB
* 2 7 Y H =it~ o (CAS : 1344-43-0) 28 1%KMEA L TW5,
) ARRIZIE, 7 v AMEEHBEE (0.1%AK0m) IZHENATND,
- B R 5T 4 2 1 T GBRATE S Wb LT L)
{b2# 1 CaO CAS %= : 1305-78-8
AL R B SRR, S RIS LMY LA,
4 JERHEE
X BREKIC L 3InAKE
WA LT=5E BLNTHTHE 72 2SR DGR L R Lo WEEACiR
BEE, BELICERMGERKT S Z L,
&\ Lic e HLMNIAKTHEWDE L, MBS U CEBELE 22T 5,
RIZA- 7284 LM TIFF 72 /KT 15~20 EEHESEY 2 L, BHD
WCEERICHERST D 2 &,
RIRIANTE A P CHEDE 2N T, K TELS DOF 2 L-0b, B
BICERMI#EET 52 &
IFBUIIESBORELN DL KONDEWE XX, BEMOZKMEOFEY TEZIT52 L,
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5 kKKEFOHEE

) 76 TH KA
AREGHINRIE TH B,
JED DK KT ETOHKIEA OB AN - TH S,

fif o T2 &R WHE KA
L CIEBK 2T 5 L REREIET 2 2 LITET D,

KRBEDRA DfEkRE EN
Bl L

KB DKL
HAIEENTFAL, B L5475,
KGEGFT O IIBIFRE LA DL A D 245,
JERR T2 T AT KX bR AR 2 BT 5,

HAKIEB 21T 5 B ORHIRRER RO TEHHE
THAIEROBRT, @Y REECMm K IRZ AT 5,

6 IR OHE

AEZHT O EBRFE, R#EERURSREE
BIGRE LIS DN H AN D 2R IET D,

TEER Y 2208 B (18 (X< B R OMRGERTE ) OHEZM) 28 L. IR, BE~D

FEFROWMN 2 T D

REICHT 2 EREE
B DB~ DL 2 8E T D

BRIEZveE KT, ARLESEC LY WDISRICESERE L L) Icdiiz & 5,

By CADBTEB L 720K 91T 5,

E LA R UL O J5 5 R OBAS

bR, 227 FWEICLY, TEORUMAEORETEIL L, BEEE THS TRE T D,
Rtez A TIRKEEITIR ST b OIF, KT 5, Ve KIEEIL L, PAREESEIC &0 @i

LUBZ g e

[ CIRI L7k, 113 BESE LOvER ) ISHEW, BEEEUIHRIKT 5,

7 BEROVWERE EOEER

B\
BAREIRS R 8 X <EPIIE R ORAERE ] ICRIROHEZITV, &
ZS CCRERZH/HT 5.
freeot i Cil R = o] EANTERYH S HE1E, BRUISEET D,

FHIEVITH CANRAELRNE S ITIOHE D,
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PRAERE K, B, B8
A« B2
B WZIZ IS F, B, BEE2RS 2 &,
ZORGEFHT RS, ST L2 &

REGITIZIX, G - AEWEZ I - T 5 729012
T 770 IR K O SR O %A 2 5% T D,

Fetto®li, K OKE OEEtT, @7 v VM (pH @ 12
~13) #2357 0)

fetE DL K & ik DRI DN 2R WG BT T 5,
ERANE DML W E A T D,

HLlg L7235 IR E T 5,

PHi DR Z AT 5,

8

(T < EBHIE R OMREEHE

EEHIRE
0.21 mg/m33%

¥ E=3.0/(1.19Q+1) Tk,

ZORUITBWT, ETEIRE (EAL mg/m’) . Q I M4i%k UADERET WEE GEdmE S ) )
EHE (H%) #£7, QlX. GHS nHDOER L TORKIE, Q=10.8%%HHIZHW\ =,
0.05 mg/m® (v > H U K ORZEDLEY, v~ ELTQ)

FFARE (X<ERAME, EHFRIER)

ACGIH TLV-TWA (2021)

ACGIH TLV-STEL (2021)
HAPE G4 SS (2021)

E AR
ERNTEYH S
Z&EIZID D

¥ ¥

PR A
I FH PR e

FORER
MR K OV S i O Pl B

BERE e OB AR DR R

10mg/m?® (A > ~\T7 7K T) BRIV T L)

0.025mg/m® (fEEEE U 71)

RE SAL TV

1 mg/m® (W APERTEE) . 4 mg/m® GRKEE) (5F 2 FlEKyEE
(BT REAVR))

0.03 mg/m> (W AMERESE S Y )

0.02 mg/m® (W AMEMEE) . 0.1 mg/m® GREIE) (= H
VBT ALEY) (Mn & LT, A~ Ak

G EkR<))

Bid. FEREUTICT 2710202209 2HKEEE 2 A 2,
BIFR A ERET S,

WENZIE TR~ A 7 0 LA~ R 7 ORIk
EREENT D,

FIHEMT 28N D250, REFREEMNT D,
IRICALBND D D56, REIRELT— 7 V25
Do

B U TR, =7 m o HeEHT 5,
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KRl B EH
s L
9 YEHPKMEERME
yELIR e EA (R)
t PDI=EEN
A fE 5L
B AR U ] %9 1,350°C
Ph ST e e O Rt A @7 L
AT R APRVE
JRRS TR R O EBRSL R8s s L
RS
CIPA APRVE
B ARTE K APRME
53 PR S ke L
pH KEFERT S E pH=12~13
R PR R LR
VAR KEIT 5D, KIZHEE
n-A o 5 ) —n KR (log  fE#72 L

i)

RERUE fHH L
P N O ST R 2.60~3.00 g/lem® (20°C)
FHRE 7 A Y LN
AR fHH L
10 ZEMER OB
Btk B ORI TIHERZRFOGITE Z 5720,
K &G L TRERET 5,
AL 22 E BE OMBNEME T TIILETH D,
fE IR 5 SO rTREME W OB NEME T CIHERE FERCE R Z S 7220,
BEV B E St TRAERE : K, B, B2
fili FHIE « i
IR RS FetE i K OKE DT, 58700 UM (pH : 12
~13) ZET5H7=D)
T RATE 7R oy R R ER L
11 AEEFR
HAhOFEEFR
aMEFEE (R0) F A RO TE R,
arEEE (B T &Timtw PEHTER,
ke (B T R) GHS DEFIZBIT 2 ERTH S,
SMEFEME (B @ 7R (mS®* BIDEETH D,
SMEFE A B ULA/ I AN T— &Timtw PEHTER,
e B IE A e KEFETDEMTABY (pH=12~13) &b, AR



XYT—7 T RS
B Tk At
2025 4F 4 J1 10 A (Verd)
O CANIERRNOKG EREA LT, K& &R
~HEDEEMKEZKT A2 EnbDD, ZHELVIX
51 & LT,

IRiCkl4 2 EERBEN RGN KEETDIERT LAY (pH=12~13) LD, FAK
PE RS OE U AN DK EfEA LT BE & IR E
~EHEDOERBMEKEEZALDZ EBRZBH D, Fio, AR
DRI L2556, RS2 ne 7 i U ki 4

CoaBENRnbD, ZNHXLVXI1 E LT,

PR B R A A S 13 B i A T —ERREDTZOHRFFTER,

A BN 28 5 T ERBEDT=HFTER,
BV W BT, Kir2 &Lz,

FEDS Ak KIWEOMCAERALTcary 7 J— ot A L M aR

IWEN, BA L NTIGEER 0 Ot g & LTI A sehs
BT, A, SUIMIEER O A (BB A, BH 2 A,
FEEG S AS) IZ XD ROBN, TR AE LR L
(SIR) DIEEHIMN I ST & T D HENEEH H— 7T,
Jifi2s Au b fituigids D 23 A b D THD AU OIINEER D H i
PNEDOHELH D ML TP AME L IX BIRE L
DOFHBAVEMRAT#E 23K % LT 5 (ACGIH (7th, 2010)),
R SRR N AR LT, & CONFEHENBEIC L 5
WRLZ - ICHER L GHiiciu T b bl Thienz &
226 ACGIH IZAMEIL BT K 2R AMEEIT—F
PEICR T, A3 T DITITEFLA R+ ThoH L L
T, AWE (T ARXZRMNEEET, FmET Y 191 1%
KIEDORILNFT o REALR) 2 A4ITHELTNS
(ACGIH (7th, 2010)), Z Ofth, O EFREEEIZFIC K 257
AMERFHIIIAT O THE BT, DLEZENE 2. ARHITT —
A RBEDTDFATE RN,
WIVE Y hEE 2D, KA 1A & LT,

gl T REDT= DI TE 20,

FEERERNREE (HENE < #) RNVEZ U REA NERAREE L TRALTSGED
REI SRESR . IRREREAR T 72 &, MERas B 208G 13- 5 81
R B . ACGIH IZ X AFFAIRE (TLV-TWA = | mg/m?)
NRESNTZ EEBEEZT, Ry 3 (RoEflgrE) &
THONMY EEZ LD,

FeE M ggs . (EIX< #) VT REAS MERBIFRA LSS, CAME
DIJEITIARE TR NE OO, BEREXROmER ED
I g B A AR U7z & s 03855 5 (ACGIH (7th,
2010). DFGOT vol. 11 (1998))Z & /35 X4y 1 (FEGER . &
g, ER) DEEIEBZ LD,

Mz AEEM F— A REDT- DS TER,
5y DF EME R

FERE T Y ()

2rEEME (o) F =B REDT- DO TERN,
AN (R F A RIEDT- DTN,
SEEME A TR) GHS ODERICB T AEEKTH 5,
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ke (B 2850 GHS DEFRIZBIT HEIKTH D,
SMEFEYE A BMUA/ I AN T—FREDEDFFETX 0,
B JE& &2, 7 EREDTOFTE R,
ARz x4 2 B 72 B 5 IR A — ZRNEDTOFFATE R,

M

W 2R A T—HAREDTZDFFHTER,
B R A T — 5TE@tw PHTE R,

AEBE AR 2 B Invivo TlX, [EWNEANC LD T v~ Fifika RN 2 H

mtanm% IR ARBR TR, 5 ITIRIEAITC
&5ﬂwv¢2%ﬁﬁ®mmL@%%%Wﬂm%T@r
MEIERN I G2 L D~ 0 A/ MG Chatt, 1IX<& AT
AR B, B MU U BERO YRR ﬁ%\ﬂ%m@
IRAZHRERER CrEtE, T > M, REEI A V72 ER b
DNA EERBR T XkarE, 7 > Mifi BRI
DNA U)Wtk T T 5 (SIDS (2013), CICAD 24
(2000) DFGOT vol. 14 (2000). IARC 68 (1997)), In vitro

. TFLHEES AR OSSR BB Tk, B
é@%%\%%%vﬁﬁ@®dﬁﬁ%1%% [EXERY
B, YR RERER, YRR TR T H
% (SIDS (2013), CICAD 24 (2000). DFGOT vol. 14 (2000).
IARC 68 (1997)), LAEX Y | HA X AITHE, K532
LTz, ks, AWEOBEBEMNEX, YWEL O,
B D WITYEEWENT K D RIEMIED D DTG MR I
BRI 5 EE 2 55 (SIDS (2013), IARC 100C
(2012)),

B A %< DEFFRFERICIBNT, AWE (A) 281k
B VY I A~OREIXSBEEMNAY A7 OEmE O
M IEOMBENRO 5N TE Y | FrCEEOWEE R %

TNV LB DA Z N ZIT>TH, XY 27 13—8
L CAHEZRBEINE7x L= (IARC 100C (2012), SIDS
(2013)), T bbb, AWMEORIREF T LHEMET U D
B CADOWNELSFTICLY & N THIAADIIED A7
DN 2 DX+ 75 LA H 5 & LT\ b (IARC
100C (2012)), —4 . FEEREMW CIIHERET » NMIARME
(25X 1Rk 78 (MMAD): 1.3 um) % 1 mg/m?
T2EMWMNELS T LR, 2T~ MoAWE
(MMAD: 2.24 pm) % 12 mg/m? T 83 HHE AEBIE< #EL
ToRBRIC BT, IE < BRECIIIES O B e N A

o, FERETL L LIRS ARSI -T2, ShiT, T
v MIAYWE (MMAD: 1.8 pm) % 6.1, 30.6 mg/m’ T&
X< BT L-RBRCH . BRI RS O HE N 73 A2
Siv, MR CIIR T BN AN RS T, A E i
BRSO UIME S £ < & BTz (IARC 100C (2012)),
PLE B R ROGEREMW) TORDBAMERHRE Y (TARC X
KER U AL BT L D e FENBAVMEICK L, 1997 4
W T —7" 1] I8 L, 2012 SE D HFEAN T & 4 hs
AT LTV (IARC 68 (1997). TARC 100C
(2012)), LD EFEEEREIC X DR DA SFEREFR L LT
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X, BARFEEHRAETSD TH 1L 12 (EHRT2BE
(2015)). ACGIH 75 2004 “=LLRE TA2) 12 (ACGIH (7th,
2006)). NTP 23 fEEEE > U B (W AMERL7-£8) 12xf LT,
K] (2538 LT (NTPRoC (13th, 2014)), L - T,
AIHITIX Sy 1A & LT,
F— A REDEZOHTE R,
T—ERBEDIZOFFTERY, 2B, [HSEOE k
2B DR SR B DT — X I ZHEIXSETH D . HA
BB OT —Z TR,
b MZEBWT, 2L OEFARIZE N T, AYEORZE
X< 58 L MR AR~ DR (BEME, Fis A, BiifsEz) 28
MR I TS, ZOiE), HOMERE (REJE, B
i) = v ~F, SREMEEIR, ROMEGHEMEE, 28
PEALBEMEIRIE . o =— 27 L UJERERE, SRMEmHE. BE
M%) B R LM MR ME DB A M S A BTN D
(SIDS (2013), CICAD 24 (2000), DFGOT vol. 14 (2000)),
COBIROFERIIH CRENBEE L TS EEZ LN
T3 (SIDS (2013)), FEEREMIZENTH, 7w b
W ER AL < BRBRIC X 0 o L2 feRE
ATV 5 (SIDS (2013)), L7=n3->T, Ko7 1 (FRLER,
R, Bhig) & Lz,
F— A REDE=OHETE R,

(1) 5+ F® LD50 : > 15,000 mg/kg (JECFA FAS6 (1975))
(2) 7 v F® LD50:> 10,000 mg/kg (HSDB (Access on July
2019))

(3) =7 2M LD50 : > 15,000 mg/kg (JECFA FAS6 (1975))
(D, 2 £V, KIS L2y,

F =B REDTOETE RN,

GHS DEFRICBIT DEIRTH D, A X2 ADFERER
SMTHY L, KAIZEES Ly,

F— A RBEDT=DETE R,

7y O AIE<#E @R, BHLA) @ >505mg/L T
72 L (REACH B8kfE#H (Access on August 2019)) .
PLEED KRS LARvy,

OECD TG 404 (ZHEHL U 7= 7 4 F 72 52 S il ik 3k
Br (4 FEREPAZERH) CRERISIZRD b
24/48/72h OFLHE K OFHERED A 2712 0 TH o 7=
(REACH % &%1%H ¥ (Access on August 2019)),

DLEXY, RIS Lisne Lz, 2B, #HilcleT —
ERELNT-Z IR, RyaEE L,

OECD TG 405 (ZYEHL L 7 7 3 & O 72 AR AR SR
T 24/48/72h ORIPEIEA 271X 0 TH Y, FEMERL &
W SN TV 5 (REACH BEIEH (Access on August
2019)), ZHLED . KITEZYE Lecnwe L, ek, 1H
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VB CHRHLE LTV 2 IUCLID (2000) (XHAESRAEE T
MR TE ool Filcle T — X B RICKyE AT
L7,

£#ET—4 & LT, OECD TG 405 IZ#EfiL L 7= v ¥ %
W7 AR RER (7272 UL &1d 30mg) T 24/48/72h
DRFFEA 2 TIT0 THY . FEER L & ®E S hTn
% (REACH %$kiE#H (Access on August 2019)),

T REDT= DI TE 20,

ENE Y b AW EMRBR (Maurer
optimisation test, FZPNJEIE : 0.1%x10 [A]) (2B CTHE
BB T A B VTR & ffm STV D (REACH %6k1
# (Access on August, 2019)23, T — X RNED 7= 35E
TERW,

(Dinvivo T, 7> hOa Xy 87 viA LOREW
DNA & hliER CRIEDOME 2 5 (HSDB (Access on
July 2019)),

(2) in vitro Tl%, ME OMEIFIERE HABR, WL ARG E
MR O Ge R S R Chatk o Wis 2 H %5 (HSDB
(Access on July 2019)),

INB XY invive, invitro W ER E HITFEMEN R NFEO
BN EMD, HA XU ATBIT DN TERWICH
B, KRS L2y,

EPA OSBRI & DB/ TIE, TARC T/ /b—
7" 3 (IARC Suppl 7 (1987)). ACGIH T A4 (ACGIH (7th,
2006)) IZHFHSNTWD, BLELR Y | BEEGERE RN D,
TA L AN TE Ve LT,

BET—H  (WAMEOH LS bR L
(metal workers) DV DNDHFIETIL, Flind A DFEAR
DEMAPREINTWD A, bSO ZER (79, &
U H R OBFHEMEEICBIT 57 AR RN ZHE T/
W, REIZS b STt a8 K UMb 797 @& oiFse
TlE, A A OFAEZRITIN L 72y (IARC Suppl 7
(1987)).

() Mt~ A NARAL=XTENE Y M, K
BERXAIWAIZ Z D B LR T, AEREMTO
TR ANEITR O 72D > 7= (IARC Suppl 7 (1987).
ACGIH (7th, 2006)) ,

T— A REDT DA TE 2w,

(1) AMEOH CAXiTE 2 — L ~DIELFEICE 0, %
Bl SR, KR, MoOEEE, KO E ORISR ORE
WaERTE 2—2BEA U 5 REMENH 5 (HSDB
(Access on July 2019)),

Q) BT T 47 10412, 5mg OAYERI T (kifk 2.6
pm) ZREZEE RN THNICHEEREG L E 25,
i — D SIESOG (R SMBEAHE T D 4F FER O
fifd~2s a7y —T%, #2037 & LDHEM, 1 ¥
— A X8 EOHEN) MNFRD LTZ (ACGIH (7th,
2006), HSDB (Access on July 2019)),
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] A TEHRAS

2025 4E 4 H 10 A& (Ver.d)
3) 1EL B ORIV, AWE OREBEE 20— 4
IR BE SN 3 NOFWERK & BN EZ R L, X #RiR
B THIZOE AMEOBHMIEDRBD Bz & OFENH
% (HSDB (Access on July 2019)),
UUbEXD ., v RBARMEEZRANT D & RERERIER SNl D
RIEEELDZENTRBEZONDT2H, Ko 1 (K
) & LTz, i smoERIZ LY . IBSEN G X5y
EE LT,
() AEEETeX A FOWAIZ XY FcgtEE (U
Al KV REEDPRIR) &5l & 29 (ACGIH (7th,
2006)., DFGOT vol.2 (1991)),
(2) BRILEIEDRIE £ TIZIL 6~10 FFDOfR LSk E = — A
~DIFFEEET H, MMOBKLEEILIRMEEZ X BN
FRAE LI ITE R L 722w, I OBRIEEE & 2 S 7B
FHCIEEEHRIERITIEE A ER BN -T2, (ACGIH
(7th, 2006)),
PEED, B MZBWTRAIZ XD i~DRER LR
TWDZ e, X 1 (k) & LT,
F-ET 2L LT, Q) AWEEEZLEASWEIZIX
SBEINTANEEZT DL CUAMEZ A U=, B{b#ko
Ea—ALE U BTELKBEEIND EIRAH CAMECA
fiti (mixed dust pneumoconiosis) 4 U % & OFERH D
(ACGIH (7th, 2006)),
T A RO D TER,

RILVET U REAL N (TARR NEEET, BV 1< 1%)

k@t (o)

2arEEE ()
2tk (B HR)
aMEEE WA EX)

Al A B LA/ I AR
B R T At/ g

ARz 2 EE /2B IRAIY
P

N ZR i A

B T A ENE

AR 2 B R

B ANE

F— A REDTZ DI TE AR,
F—= A RIEDTZDFETE R,
GHS DERIZBITHEEKTH 5,
GHS DERICBITAEEKTH 5,
F—= A REDTZ D TE R,
F— A REDTZ DI TE R0,
F—= A RIEDTZDFETE R,

F— A RREDI=DSEHTERN,

Fe A RREDTDNETER,

F— A RREDI=DSEHTERN,

AE DO CAERA LIz 7 V— koA b

WOMEN, B A N LGEEE R EXtG & LT F e
FER T, Fis A, UIlggs oA BEDER A, B 23
Aoy FEEIBSAZE) (2K DIEIEROBINN, AR i
B (SIR) OEEMAHZ LT & T HHREDNEHH 5 —
J5 T, ifiAs A b AEEER DAY A h R TIEDS A DEIINITFR
DOHNRNEDHRELH Y | L THENABE LX< E
TREE & OFIBIVERRATRE RN K LT D (ACGIH (7th,

2010)), MRS AN ANTKT L TH, 2 TOMIEHE A
S K2+ ZHER L GRS L T 5 o1 T
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IR %9 2 EE RGN IR B
P

P g R VA
B R A
A B 28 5

FEDN A

H1 A T bk A

2025 4F 4 J1 10 A (Verd)
H2RNZ EN D ACGIH 1 IAWE I BIZ K DA ANME
BT BMRIC RIS, A3 ST D IR A4y
ThdE LT, AWE (TAXR NEEET, HmEy
VAR N1%RMDORNL T KA N) 2 Ad T L
T % (ACGIH (7th, 2010)), Z Oftt, o> E BRI
X DRNBAMERHEI TN TR LT, U EaEx, K
BT — 2RO [ TE70 ) &L,
T A RETOGFATER,
RNVETZ U REAY NERARE L L TRALESS
DOFERZFER, FEREIN T 72 &, MERaR B ARG 155
BLANG | ACGIH I X DFFARE (TLV-TWA = | mg/m?)
MRESNTZ EREEZ T, K3 (R &
THONEY) EEZHD,
RV LT REAY NERBIFRA LSS, CAE
OFIEFATE T2V H OO, BIERE RO ER ED
R ZRIR R A A U Te & O 038508 % (ACGIH (7th,
2010), DFGOT vol. 11 (1998))Z & 226K 55 1 (R ER)
DL E B Z B b,
T A RRTDGFETE R,

Z v b LDso > 5,000 mg/kg (SIDS (2009)) (ZHS& . X4y
WZEEB LW & L,

F— A RBEDT=DETE R,

GHS DEFRIZBIT DEIKTH 5,

GHS DERIZBITHEEKTH 5,

F— A RED=DETE R,

Z v MIHER D VT BTk (CAS : 10101-41-4)
500 mg % 4 IRefi H U 7= B2 JE s s8R (OECD TG 404,
GLP &) IZBWT, JRSIEA BN o T & D
H23% % (SIDS (2005)), LLEDFE RS R A3T5%Y LR
U & LT,

T A RNEDTDHFETE W, 2B, VTXORICA
W w A LI, MBI LN o T L OHE
(SIDS (2009). ACGIH (7th, 2006))<°. AWE DX A N
X< BES N N THRIIEZR O E 2 B 5 (HSDB (Access
on June 2015)), WI b EEMA R TH 2 7205358 H
WAITIE 5 TR &I L7,

F =B REDTDETE RN,

F— A RBEDI=DETE R,

T A REDTOFETE 20, KWE D invivo T —H
1372 <\ in vitro TITABE O 722 IR HalBh . WAL aES
FEMIA D Yt (R B IR T2 T d % (SIDS (2009)), A
WE DEBRWE TH DR L 7 b - ZIOKFIL, in
vivo O/MZRER CREME (SIDS (2009)). in vitro TIIAME O
1 I 22 BRI LR CRatE D HAE(SIDS (2009)73 8 5.
EFEHERIC LD R L, T—F REDT=O /A
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TX 72\, 728, DFGOT (ZHifg /v 7 2 (gypsum)
(CAS : 7778-18-9) Ol (gypsum fibres) Z /LA
—IZRENEAN, XUEXT v MTEENES LTH, EE
HAEZFR LN EDOWMENH D (DFGOT vol. 8
(1997)),

AKE AR (HKkY) ORBRHE TIXRVD, il v
U LKW E Ty MR O &G L KRR G
M AT A DS BR (OECD TG 422) 12302 C,
FREE & (1,000 mg/kg/day) £ T#HEH L CTHHEEMO AT
AE. KOVEEM Y~ DI AR LA B 72 h - 7= (SIDS
(2009)), AT —HZ N HIXXS 2 F TITHFEI RN,
ARTFT =2 IA7 ) —= TRBOBERTH Y, MIZFIH
ARER T — A DGO TE LT, T —F RED-HNHH
TX7pnE L,

AWEIT e M U CRGBEREIEN & 5 (ACGIH (7th,
2006)) & DOFE@HMN G, X5y 3 (BRI & L7,

B MZOWTIE, AMEBE (HKkY) OB RERY
BOHE LR, RAY DR N—r 7 =7 THORER
FEE Ol X BT A CTRENA LI & O (DFGOT
vol. 2 (1991)), W+ # OABEIL LG EE ., M EEMCE
F OREWT IR FEIZ B\ TR R EE . X AR 2 3 Tl
DIZENRH DI L DRERA XV ADOAEILILOHE
3B ORNTHORFIEIZ B\ T FEE & OIS RE ~ D 22 2%
DAL EOWMENH S (ACGIH (7th, 2006)), L H»
L., 7 — 2R BHERD 2 <L Eo, AHEDIEL
TR OB A RINTE R,

) ERRICB VT, AWEICET 2+ ERiESG o
TV, Zeds, MRIROEZR D AKWE (Brik, SRHER)
\ZOWTHi~DOREE il L= s S TR Y.,
7 v bERWE 3 AR AL ERBRICBW T, KEX
ek (BAL) F O 7 NVEF A w35 MR T
ERIITEWE L S 2 fFIcsmL., 3 B oRE %
TR D F DA T3fEREEZ R LI Z LIRS T
W% (ACGIH (7th, 2006)), F7-. AWE TIX7eWD3, Fit
el vs 7 N KR % 7 NMICEREIRE O 5 LT X
‘el - AR AEFEDFEFER (OECD TG 422) I
FBUNT, M 300 mg/kg/day LLE (90 HH#2% : 117 mg/kg/day
PLE) CIEHRRER., 747 2 . BUN, AST. ALT.
I VT T =2 ORI BHIL TN A (SIDS (2009)), Z 4L
D DOEBIX S 2 OHIH A Z T\ 5D,

FROELEEBY b MIBWTAYE O/ R D
WENR L EREBICB W TR EmRER T — 4 M2
2N, LIRS T, T—HREDTDHFHTERNE L
776

F =R RBEDT=ONETERU,
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Wl v o L (12 K508 [BEaE. A~ =a 330 E]

SMEEE (RRR) e A v 7 I ZKF D 5 b O LDso>2,000 mg/kg
(172 /K F A - >1,686mg/kg)(SIDS(2005)). ik 7 /v
T LNEIKY DT > kD LDse>5,000 mg/kg(1/27KFn4
FAE : >5,331mg/kg)(SIDS (2009)) & DEITHS & XKy
WS L e LT,

AT (%) F— B REDTOETE RN,

arkEE (A TR) GHS DERIZBITHEEKTH 5,

arkEEE (B AR GHS DEFICB T HEIETH 5,

DM A B LA/ I AR) T—HREDOTZONFHETERD,

FeRE g Bk T MCRREE IV w7 A kT (CAS : 10101-41-4)
500 mg %z 4 FR¢filiE A L 7= B S iRtk (OECD TG 404,
GLP &) IZBWT, JRSIEA BN o T & D
HER®H D (SIDS (2005)), LA EDOFEF S KIFIZa%Y L
VN &I L7z,

IRICK9 2 EERBEM IR T2 REDTD N TE R,

P

NI SRR B F— A RBEDI=DETE R,

B RS A T REDT=DHIETE I, B, BRIy T A

RO E 2 — T —iBRk (OECD TG 406, GLP &
TETOMKEMORYENEA T N0 TH o722 &
O, BEMEZR L &SR SAUTUW D (SIDS (2005)),

AR e 2 B KYE D in vivo O in vitro 7 — Z 1IN, FaxWE
DA V2 7 I (CAS 7778-18-9) 1. in vitro THIE D
HIF IR F Bk . T FLIERS e O Yeta IR B 5B
BUWTERME (SIDS (2009)), Fitfe /Lo I« KA
(CAS 10101-41-4) 1%, in vivo D/NERER TRt (SIDS
(2005)), s O Jm 929828 B aER CTRaME (SIDS (2005))
DH|ER DD, YL, BHEWEOHHRICESE TS

e Lz,

FEDN pt EBEBIC L2 R b <. T— 4 REDT=D
TERU,

A pEEE AWE (172 KF4) ORBRAE TITRNA, itfg v

U LKW R Ty MR DG U KRR G-
P - ERERAETEMEDFS B (OECD TG 422) 123\ T,
FREE & (1,000 mg/kg/day) F CT#H 45 L THEEMWOAESM
HE. MONREW~ORAEZEIT S B> 7 (SIDS
(2009)), AT —H P HIXXS 2 £ TITHFHINIRND,
AT —=BFIA7 V) —=v TRBROFERTHY . IZFIH
ARER T — A NGO TE LT, T —F RED-HnHH
TX7rne L,

B Emplgearstt (HENE<E#)  AWEITE Mod L CTREREYERN 5 (ACGIH (7th,
2006)) & DOFE@HMNG . K5y 3 (BRI & L7z,

FeE R e e (RAEIX < #2) b MIOWTIE, AMEBER (172 KFn8) o Bk b
EEBOWRE TV, LEN-T, T—FREDT=D5y
HTERWE L,

R X AR EM T REDT=DFETE 20,
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2025 4 4 A 10 A& (Verd)

Wi v w b (CokF) A8, KAE. aE]

SMEEE (RR)

PE (RRE2)

PE (A : T R)

PE (A - 85D

PE (A B CA /2 A L)
B & R R/ s

IR~ B R M IR
P

BRI RS

B R A

A B e 28 S

FEDN A

A Gzt

FrEtErldas it (AR < 58)

Z v b LDso> 2,000 mg/kg(SIDS(2005)) & D |2 3 &
KAPZTREE LpnE L,

F =R REDTOHETERU,

GHS DERIZBITHEIKTH 5,

GHS DERIZBITHEIKTH 5,

F =R REDTONETERU,

7 v B RERIEERER (OECDTG 404, GLP i
A IZBWT, AWE 500 mg % 4 @A L7245 5=, #l
BT I B 3072 5o 72(SIDS (2005)), LA EOFEEN 6
RATITEZE Y L7pu T L 7=,

F =R REDTOHETERU,

F— A RREDEZOHTE R,

ENE Y hERWVZE 22— 7 —iBR(OECD TG406, GLP
HWE) TETOHREMOBIEEAa TN 0 THho 7z
(SIDS (2005)), LA EDFEFRD B XK AFITFEY Law &
L7z,

AKWE L, invivo TiE~ 7 A D/MZalk T2 (SIDS
(2005)). in vitro TIEHIEE DI IFIEIRE BB CRIETH
% (SIDS (2005)), A& OFEZIE DOWilE F1 V> 7 I
(CAS7778-18-9) %, in vitro THHEE DRI ZEIRAE Bl
W LR 2R I D et AR B BRI I W TR o
Md> % (SIDS(2005)), VAL, BB OIFHIHEDSE
SHETERNE LT,

EEBIC L2 R R b <. T— X REDT=D /A
TEAR,

AWE %7~ MEHRR O 5 Uiz KB 530 - 455
A MDA FRER (OECDTG 422) (28T, PRAEER
(1,000mg/kg/day) % TH5 L T HBEM OANERE, KL OUE
W)~ DRI A IR o T2 (SIDS (2009)), 7272
L, A7V == 7R BEROLTIL TRFITEEY L7
W ICETCET, MICARHEO SR TR T —#
172K, T—EREDTDRFATER,

AEIT e M3t U CROBERAMED 8 2 & D& &
% (SIDS (2009). ACGIH (7th, 2006)) & OFEHRN S, K4y
3 (KGEHINE) & LT,

B MZOWTIE, AMEBER (ZKY) O bR
WEOREITR, LER- T, T—ZREDZDSIE
TEAR,

AR AEEMN F— A REDT- DI TE R,
FABETIIN T A fEH 72 L
TIVI VRTINS T A 7 L
BT I VEEIALT T A L
feft~ o T fEH 72 L
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12 BREREEHR

K DOREREFR
e

PR - SrfiRi

A RE RN
R OB EE

I o fE~DFENE

BRUT AL YE

KBRS HY (A
KAREAENE B (BMH)
FREAVE - iRt

AR REME

+gEh o B E:

A B A~DFEM

Rl ak

ERETEME
KAEBRBEAEME HY (A
KABREAEE B (BMH)
FREAVE - oy fiRiE

AR REME

g o B E:

A B A~DFEM

fEH 7z L

BHWEITE S N A — iR EEDOMBEIZHIFLI T
1/\73?1/\0

T ERA LGB LD, HEEBREEAEZE X 5 ]
7 v ANEHT25E R H 50T, FRNCHEBRZITV,
WHEZHERT 5,

MHWEILE L b U A EE R ORI S h
TR,

fH7 L
WHWEHITE Y N A — VB EEOMBEICYIFE SN
TUNZ2UN,

BVRIT U REAL N (TARZR NEESET, ERETY < 1%)

A feEE
KAEBRBEAEME HY (A
KABREAEE B (BMH)
FREEAVE - iRt
AERETENE
g o B E:
A B A~DFEM

TH7 L
WHWEITE Y N A —VEEEOMBEICYIFE SN
TUNZ2UN,
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Wil L v b
ERETEME

KAEBRBEAFM i (S R (A3 v v 3) 48 Bl LCso > 1,970 mg/L
(77 v b~y R/ —) 96 FFfH LCso > 1,970 mg/L
(T4 SIDS, 2009) THDHZ b, KITEYS L
e Lz,

KRAREAEE B (1B FHEMNEO B D BMEFET — 2 BME 5N TRV, HEKIE
PECIE72 < OKIBfRE =24 g/L. GESTIS,2015)., =&t
PENRRIFITEYE LN THDZ b, KaICedy L

We L7z,

FREAME - SR fFk7e L

A REEREME fEH7e L

TR OBEIME k7 L

I U ~DHEME WHMEITE Y N A B EEOM B EICHIE S
Tb\f£b\o

Wi L w7 A (12 KF)  [BERE. V=1 XiE)gE]
ERETEME

KABREAFNE EE (G 7 L

KAEBREAFNE RH (EE)  fFeasl

FRERME - Sy e L

AR e L

T OB B R L

Y TE~DF EN VEWHEITE S P A EFEOMBEEICIIRE S
TR0,

Wil v o L (ZKF) [AE. ZKAE, AE]
A e
KAEBRGEAEN B (B #JH (Pseudokirchneriellasubcapitata) 72 Fffi] ErCso> 100
mg/L, H#E (IA4 I 2) 48 I ECs0>100 mg/L,
FE (A X 1) 96 IR§#] LCso > 100 mg/L (W41 SIDS,
2005) THHZ LD, BAICEEY Liene Lz,
KRAEBRBEAEE R (B4 EREMED B D EMEEET — 2 B E 6TV AR, KR
PECIE7e < OKIEFRIE =2.05g/L. SIDS, 2005) . &:EiE
DREFITELE LN THD Z ENnD, RITiEE Ly

L7,

FREEAVE - iRt fe7e L

A REE R ke L

+HEFOBEME e L

I g ~DFEM WEWEILTEY M) A i EEOMEEICHIFE I N
TR,

AN T A 7 L

T VBN T N R

BTV VBRIV T A IEHRAR L

it~ fERk7e L
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13 EELOEE
b2 GRRBEEY) . Y LZERITE L QW BIERERENVBEDORZET, 1o, BELES
LWEE, VA 27 VicBET 5 1EH
BRBEEY
Bt . BEZEM OMLER K ONETRIC BT 2B IR S & EIET 5,
Bevg /K OHEK X, KEIGEMD ESEOMGRHIESICEST A2 L0 IR L id e b
AQTAN
SRS 2 N D FEZ I RFLT D561, BB R O Al & 52 ) 7o PEEBESEM AL B335 1
FEEFEEMEHE (=72 A M) L TEIE L, BfRESZEST L Gl 5,

e ey A OIS
B, BEIED ORI K ONESICBE 9 DIERICHE VLT 5,

14 EELEOEE

[ Al
F L#i% (ADR/RID OHEIHED)
[ 5 Y L7
i (EhEEgES) R L
EE S E (ks30T 2 fER R L7
HEWES T R)
BRI fE e BARSAN
ol % L7
W EfGE (IMO OBUEICHE D)
[ 2 Y L
i (EhEEgES) BARSAN
EE S E (ks30T 2 fER R L7
HEES T R)
R fe ik R L
Bt AR BARSAN
WEPEIB Y R4 - JEany) IRk
IBC =— F (%24 - FEsY) =
miZemt (ICAO/TATA OIEIZHE H)
[ A% L7220
i (ELERE4) M L
[EHE (BT Ak R L
HEWES T R)
BRI fE e BARSAN
Pt R L

EPNHLH 2 5 2 56 ORHITER
iz b KA 1 % L7
e L B 155 % L7
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A L7
BN

T STl F T A BRI DR 2R
¥y C A DT FHE TS T 5 2 &
4R, B, Ban b ORI, WA EDORGIEZ/EERIITH) 2 &,

B, KFIUCEET L2 &,

15 BEHRES

FYIEFOABKROE DIERICES S HRNZBET 5 1E#

L2 E B R BRI s
FrAB) e

B ek

W 57 S0 2 fifgsh

= K OB Bk 14

BA=RSYA

WL WE (=0 RO DILEY)

YR THARA Y NaeEiiT_X&fEmaEY (Kv o
Y REAURN B8, WEREIV N, v T ROE
DL E W)

AR EEFRTREBRMEOEEY (KVET7 0 R
AV b, B EER, FRESRET U B, B RO OB
L&)

LR BT _RE BRI R OEEY (KL h7 2 RE
AU b, B EER, FESRET U B, W RO OB
=)

TEREBRBEAMI A (A, Aa. 8. @R UIRFED
T A, v~ T MOZEDLEY)

By U AR ERS - HLA

EA=RSYA

Z DMDBER SN DIEFDEFRE DIETITES < HFNET 5 F#R

(b2 EE D AT Mo OV 25 o JL |

(BRI DB (LR
C Afiivk
RETE G 1k ik

KE 5L kT
VSTERES

eSS N IES

HBGE

fifiaz ik

IRERES

F8ARE I HE =BT T 5 b wE (b~
v LB S 1-475)

TEHE 2 S5, REATHLANES 2 SRhERM U AESE

BA=RSYA

A L7

F% L7

A L7

BN AN

EA=RSYA

BN AN

16 ZDfDiEH

SZ SR
NITE GHS ZJEfER—% (2021)

HARRERMI A (2021) FFAIRES O/E
WS D& A& YA - DOFALFEDET /L SDS
ACGIH, American Conference of Governmental Industrial Hygienists (2021) TLVs and BEIs.
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[1EE] A SDS i, JISZ 7253:2019 TGHS (233 <AL OEMRA EHEROBEFE— T, 1EELNOR
IRROEET —H 32— (SDS) ) ICHEU TIERR L TR Y, "L DR LT EHERT D70, Bl

THA DT AR TR EEF T RT3 5 0T, DHRNAIL. BS TAFE X 28R, 5,
F ISR LELZOT, HILWARICKVERTEND Z 2 RH Y £3, ASDSIIHT L

S OREMERIET Db O TR, BN AEZA S RWERNME, AEEOFRERH Y £ 0

T, BFEEE T, 2hEsB L LT, HxoBdh\y, Ak, AESEOEREICS Ukl % 3o

b BEHRVEWET,



