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MUAZBRALRNZ &,
BT R SR EHEBED 2 &,
ZORBAEMAT D & T MEIEE L L2 &,
RIS DO RWGFT TR T2 2 &,

TR TR IREIREE R T LA~ A &
ERTHZ L,

RIANTEG G - AE2 T3 <2 &, EHICH TRV T
&,

B (OUXEE) I LTcsd  EHICiHR S48
ERTHSZ &, RIEEZKTHY 2 &,

WA LI=3h  ZROFRERGITICE L, PR L0770
BRTIRESED L,
IRICAST28A - KT 15~20 pEEHEL LY 2 &,
wicar 2y b X/ ML TOTESGIIHEL5E
T L, EDBR B ERITDZ L,
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figE L CRE T 5 2 &, ESNE DMLV KD 2R iE %
L. RETHZ L,
B M O 45 2 [E] . FRER I E 72 X BT o BRI 7E
STHEETLHZ &,

RET—2V—F

[RE (iTeR) ]

[pEZE]

GHS IR L2V XX GHS THbhRW L OERE EH
KEBET D ET A UM (pH12~13) 22 L, IR, &, KIS L FREERSH 0 . IROKS
B, S OPNERERR. I RE LR TR B 5,

RAirte &, OEZRPET 5, Fio, WBREDO 7 o MEEMNREENTEL, Sl v ATkt
L Ol ThHILEAICT L — 03 - RN H 5,

HERMBEROBEIN S EFHEROBE

HE 72 B O A K DR D5

FEERIROBE

PR g ~ DRI DI Z
EMChi=2, UIKEIXL B X AR OfEE

3 MK U ER

L'E - BEMOXR] R
b4 13— 4 D ELH L
(o= sis
534 EA R (%) b LIRS CAS No.
b ATRIIL T A 35~55 30a0-5I0.. 1-194 12168-85-3
2Ca0-Si0,
TN VEBHNT T A 3~6 3Ca0-Al,0, 9-2408 12042-78-3
S IR T N 7~12 CaSO0, 1-193 7778189
TABRT IV =T A 10~20 Si0,Al, 04 (1) —26 12141-46-7
TIAT v 10~20 - - 68131-74-8
EEWD 10~15 Si0, 1-548 7631-86-9
Z DD EH RSy 0~5 FE/ABH FELNBA FELNBR

MERIK (75947 v 2) (CASES : 63131-74-8), BA 5T/, fiET UV (CASEE .
140808-60-7) #&H KT 15%. Ba{k#k (CAS &5 : 1309-37-1) ZH KT 3.0%. W{bF % (CAS &5 :
13463-67-7) & &K T 0.30% Z e AT REMEN 8 5
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MKANVET U REAV N (TARRXNEEET, BB T U 1<1%,. CASES : 65997-15-1) % 60~

T0%E&de, WL RT 2 RE AL NIt~ > (CAS: 1344-43-0) 73 1%R0 . 7 v MBS0 (0. 1%
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ARIZA S 2356 HRNIIEE 72K T 16~20 pEER kY 2 &, BEHIZ
ARG D 2 &
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¥H DWE KT

THATEENIEAL, B EBIT 5,

KGO JEII L BARE S DL H A Z B4 25,
FERR T2 AT KK RKIE D O AR BB T D,
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By CADBRB LW E D12T %,

E LA R UL D J7 15 R U
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LUBZ g

B ACEI L7 Pedokid, 118 BEE LR 126V, BEXIIHKT 5,
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Fp IR R OHUR ORI &2 5% T 5.
TRFR AR -4 FAtEOBLEL . K OKE OEEftT, 877 UM (pH : 12
~13) 2T 57=0)
[ES=ESLE FERtED B K & B ORI 72 WG TR T D,
HAONE DR R 25T D,
WM L 72 e 3 2,
TR TR A LR (YRlTR RPN S g i E R A
8 X< BRHIE R OREHE
R :
E=3.0/(1.19Q+1) E=FHEHE(mg/m3) Q : T VEE (EiRET Y B) 8a%8%)
Q=15%D ¢ =, E=0.16mg/m3
0.05 mg/m3 (> B KOZFDILAEY, ~>Hr kL)
TRRE (X<BRME, EWPRHER)
ACGIH TLV-TWA (2021) 10mg/m3 (A 7 7 hif) (BiEgH v L)
0.025mg/m3 (f5aE > Y 1)
ACGIH TLV-STEL (2021) BE I TR
HAPE AT (2021) 1 mg/m3 (W AMEKEE) . 4 mg/m3 (FRkyEE) (5F 2 Fiiky

BE (R bF v ReALB))

0.03 mg/m3 (W APERSARE S Y A7)

0.02 mg/m3 (W AMERIEE) . 0.1 mg/m3 (R EE) (=
HrBIO~ T AEY (Mn & LT, A~
bEMEERL))

Rt R
BHNTERY#
ES K8

¥ %

BlE, BEHRELTICT 2O T RENEA T HMXIEEZH A D,
BIIECAKZERET D,
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P P Pt H VBTG U CTR#E~ 2 7 0BG U A~ A 7 S D RER R
HEHEEMNT D,
FOfki# FIEMT 2NN H L 5E. REFREEMNT 5,
AR M OV XX O fRE R IRICAD BN D D56 RERGELT— 27 V25T
Do
B B O S R o it B VELNZS U TR, i7" m 2B 2,
R 2 B TR
B L
9 YEHRMLFEREE
S (ERRIREE, IR, ) ER BR. JKAf|
Hin =
pH DK LTS & 12~13
Al : $91000°CLL |
R IEE L AR
biJity : 2.65~2.95 g/em?® (20°C)
TR : K E SO
Gy R P LT AL
10 REMR ORI
PO HH OFMTIXERZR SITE Z 5720,
K& L TRERET 5,
LRI TE WE OBBNEE T TIILETH D,
fERRA S T REME B OB T TIERA EROG & Z 720,
WET D~ & TR - K, A, T2
fifi FHIRE © 2
R fibfe R & FetE gL K OK & ofEfihT, BT v U (pH @ 12
~13) 2T 57=9)
fEBA 2R oy R R AP
11 FEHER
B OFEMEFR
ke (R R) F—= A REDIZDHFATER,
2rEEE (K F—= A REDIZDHFATER,
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atEEME (A T X) GHS ODERIZBITHEKRTH 5,
SMEERE (R - ER) GHS OERIZBIT HEIETH D,
AR BA BULAIRAN) T2 RRODHFETER,
&Eﬁﬁﬁ/ﬂﬁr KEHETDERT VY (pH=12~13) &%, £/

KRGOy C AR OK S LG LT, B8 & ARIC
E~EHEDOFREMEKGEZERT 2 EBHD, Zdb

X1 & L7,

IRICxtd 2 EEABENE IR KeETL2EmT7 LAY (pH=12~13) L7hb, Fi-

P ABLE O U /TR DALY LS LT, B & IR
ENE#@W&‘%RF%EL%G’ ERDDH, Flo, A
mRICHERE LA, WS 2nweE 7 vl U k%
%Lé:}%%n#&;éo IhbEVKRa1 L,

NP1 IR SV R R A F A RREDIZDFFETE R,

A B 2 S S F— A RREDIZDFFETE R,

S T A RIEDI=DFFETE 72\,

AT T =B RREDTZOHTE RN,

FEERNES M (RENE<E) T F RBDOLOHNFHTER,

FEERES R (KEIX<E) T A RBRDOLOHFHTER,

Az A ENE T—AREDTDFFETER,

RR5y DA FHEEHR

T7I9AT v =
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l::/\
fEH7e L

T2 L

T2 L

B2 L

X5y 1C  EFE 72 BE DI K IR DS
X4y 1 HERIROBEE

fH7 L
fH7 L
X742 BMEERBOBZNOREN

X7 1A BRADBEN

X4 1B éEﬁg Eif;‘iﬂﬁﬂ%f\ WEOBZIN

X1 Ndas oS (ki)

X552 ﬁ%@ﬁ @k%h( HaE, HIEE)

X5 3 @%%%A@ﬂ@®k%ﬂ(ﬂﬁﬂﬁﬁ)

X4y 1 E#cbhis, XIKEIT< @I X Dok
F (kR R, R, EER)

X431 RAIAATRUBIRAT D L EMICEROIBZ

1

X

X

X

X

X

X

T A REDIZOFFATER,
T —EREDIZOFFATER,
GHS OERIZEB T HEERTH 2,
GHS®%i"75.¢T%é
— A RBEDTDHFHATER,
— A RREDTDHFHATER,
— A RRBDTDHFHATER,

T A REDIZOFFHTER,
T A REDIZOFFHTER,
In vivo TIX, ZENEANICL S 7 » Mifika Rzl 2 H
V7= hprt 3 {E%%@@Tﬂuﬁ%ﬁf“ﬁ%‘@\ # 5 I7 T
TH LM, ~ v ANk D hprt Bnf 78R R T
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PaiE, BERENE G L D~ v A/MERBRCRaE, X< &
FIEFARZRNR S, v b Y U BROYAR TR RER, 4l
RGeS RS AR TR, T > AL AR I A Ve
iz (k. DNA {5580 Tt SUTatt:, 7 » Ml LR R
7 DNA UJlraBz Ttk < % (SIDS (2013), CICAD
24 (2000), DFGOT vol. 14 (2000), TARC 68 (1997)).
In vitro TiX, WHALFARGEMIE OB 28R Bl ©
Btt. PEMEDRER. LR R ML 0/ MZRER TR,
PRMEORES, Yeta R BB, Akt RS B ©
kM Ccd 5 (SIDS (2013), CICAD 24 (2000), DFGOT
vol. 14 (2000), TIARC 68 (1997)), LA Lk b, HA X

RIZHEV, Ko7 2 & LTz, 7ok, AWEOBEEEMET,
BEWENPO D, D WVITLHEWEIC X D RIEMAED &
DOIEERFEMICENT 5 B2 55 (SIDS (2013),
TARC 100C (2012)),

FED A % < DFEFIZEFERICBNT, AWE (R &2 Etehs
P U B ~ORETSTEEMMBAY AT OHMmE O
FHZIEOMBESGES BN TRV | FHIEE O ER R %

TV LR B A BN T Ch, kY 27 13—H
L CHEREME R L7z (IARC 100C (2012), SIDS
(2013)), T bbb, AWEOREET HiEME T U W
M CAORANESFEICELY & N THBRADORIEY 27
DEEINT 2 O+ 785t il d 5 & LCTnb (TARC
100C (2012)), —J7. FEBREMWY CIIMEHET ~ MIAME
(ZEK SR Jok 728 (MMAD) : 1.3 pm) % 1
mg/m3 T 2 FEMWANIXL T LT-RABR, 72T » MK
4%W(MMAD224LHM %12mgm3f83 HE-RES
CEBLTEEBRICRW T, X< ERECIEIMIES OA B0
m#ﬁ6huﬁ%@kbfﬁ%ﬁhﬁ§#okoé%K
M2~ MoAYE (MMAD: 1.8 ym) % 6.1, 30.6
mg/m3 TEIRIE< FE LB T HERAAIIC IR
DM T B v, AT TIIRFE LA AR KZ T,

RUE IR B A, X iﬂ%ﬂé%%ﬁ < Hbiiz (IARC
100C (2012)), LAk, t%&@%%@%?@%ﬁhﬁ%
WLV, IARC IAWEM CAXSFEIZLH e MREBA
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PEIZRT L, 1997 4RI T2 0—7 1] I8 L. 2012 4
DR C b A BRE R A4 A H LTy (TARC 68
(1997). TARC 100C (2012)), D EFEHEEIIC & 25803
AMESERRER E LTI, BARPERBAETED T3 1/
2 GEfTFSEE (2015)). ACGIH 2% 2004 4=LARE TA2)
I (ACGIH (7th, 2006)), NTP 23 #&sa&E > U H (B ANE
P8 1Tk LT, TK) I3 L TWa (NTP RoC
(13th, 2014)), k- T, AREIZXSr 1A & LT,
A IE M F A REDIZD I TE R,
FrEfEmlgas st (RENE<E) T2 RBROLEOSETE R, B, HAHEOE b
BT DR ERE RO T — 2 1 3EIE< ETH Y . A
AMERBEOT — X T,
FrE Rl (I < #8) B MZBWT, Z< OEFRICBN T, AYE O
X< 88 L MR~ DR (BEfE. Mias A, Ifikiez) 2
MRINTND, ZDIFH, BOREREE GREJE, B
iV = v~F, ZHREAFHR. BEaEMEE, 285
PEALBEMEIRIE . & = — 7 L USEERE, SRMEMR.
We2), 1B O DB AN S H HI TN D
(SIDS (2013), CICAD 24 (2000), DFGOT vol. 14
(2000)), Z OEIROLEEITH CAENEEL TN LE
2 HILTWD (SIDS (2013)), EBREMWIICKNTH, 7
v B &AW AR AT < FFRBR I L 0 Il ORRHEL A
MBS Tuw5 (SIDS (2013)), L7=23-> T, X453 1 (I
W, R, M) & L7,

Az A ENE T A REDIZDRFTE 20,

77

adEENE (D) (1) 7 v F® LD50 : > 15,000 mg/kg (JECFA FAS6
(1975))
(2) 7~ o LD50 : > 10,000 mg/kg (HSDB (Access on
July 2019))
(3) =7 2™ LD50 : > 15,000 mg/kg (JECFA FAS6
(1975))

(D, @ &b, KTy Ly,
SEEE (R T A RBEDIZDHFTER,
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2 (A T R) GHS OERIIBITAEIKRTHY . HA X AD5FEk
SAMTFIY L, RIS LRy,
PEEEME (WA @ 7850 F— R REDT DS TE R,

=y

AMEFRME A B LA I AR Ty hOWANIEL#E @R, BHTA) : >5.05 mg/L
TH L7 L (REACH B§k1E#H (Access on August
2019)) . ULEXD | KIZEHE L2V,

FERE R £/ i OECD TG 404 [ZH#E#L U 7= 7 B & F T2 BRI ERt
B (4 RpREPAZERE ) CRIBRISITRD e
24/48/72h OFEL KL OVEIED A 27130 TH 7=
(REACH %xiE# (Access on August 2019)),

PLEXY ., ROy Lt L, 2B, #ilcler —
ANELNTZZ LIk, RSEEF L,

IRk 25 EEAREEN /IREE  OECD TG 405 (ZHEL U 7= w74 % % U 7= AR H 4 B

P T 24/48/72h OFEEA 2T TI1X0 TH Y | FEER L &
WE I T 5 (REACH &8kiE#H (Access on August
2019)), ZiALLY, RAZEE Lnwe L, 2B, H
SV CHRIL E L7z TUCLID (2000) (33U7F 2 FRASEE
TR TERMoTelD, FilcleT —Z 2RI 2%
L7z,
£#5—4 L LT, OECD TG 405 ([ZH#EL L 7= 7 VX %
FW IR SR (7272 L, @& 30mg) T
24/48/72h OFEEA 2T IX 0 TH Y, FIEMEZR L &
HEIN TS (REACH BEkfE#H (Access on August

5

2019)),
IR e AR F =R RREDT-OFETEIRN,
FZ & &AM Ty N E AW EERAEERE (Maurer

optimisation test, FZPNEAE : 0.1%x10 [8]) (23 THE
J&§ RUGIE A S R LR S 4TV D (REACH %k
%54 (Access on August, 20192, T—H RED7=H

SITE R0,

AR B 28 S U (D) invivo TlE, 7y bDa Xy b7 vt A KOAREH
DNA AR CrRatE o @& 73 8% 5 (HSDB (Access on
July 2019)),

(2) in vitro Ti%, MO IFIIIRE R, WAL R &
el oD Ye (R B R TR O W& 235 5 (HSDB
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(Access on July 2019)),

B XV, invive, invitrodBRE HIZEEMER AR
DN LD, HAF L AIBITHFHTE RN
S L, RAITEEE Ly,

E NSO PRI K 5 BEAF 08Tl TARC T/ L—
7 3 (IARC Suppl 7 (1987)), ACGIH T A4 (ACGIH
(7th, 2006)) (ZHFEENT WD, BLEXY | BEfF R
RN, WAL RN FHATE RN E LT,
ZET =42 (DAMEOH LIS b Shic@)d L
(metal workers) D DNDAFFETIL, Hidd A DFA
HOWMMARENTWDN, BRSSO ER (39,
U ROBFEEREICB T 57 AR N) AT
W, AEIZ S b ST a 8 K UMb 757 @3 OiFse
Tld, Wi AOFEFRIFTHIM L TW7evy TARC Suppl 7
(1987),

(2) Bbgha~ U A NAAX—=NTELEY M, &K
BRI AIC Z 0 #EE5 L2 BRTlL, ApE R To
TR AMETRD S7e o> 7= TARC Suppl 7 (1987),
ACGIH (7th, 2006)) .

T A RREDIZDFATE 0,

(D) AMEOH LAXITE 2—L~DIF Tk, %
B EESE e, oEaRE, kU7 £ O RIBRDAE
WERTE 2— 28 EA L 5NN H S (HSDB
(Access on July 2019)),

(2 KT 2T 47 10 412, 5 mg DARYER T (kifk 2.6
pm) &, REEE AN THNICHEERE L 25,
Ji I — 1M D RIE SIS (RUE Sl T D ffF ik & OY
fifja~ s a7y —%, # o8y & LDHIEM, 1~
X—nA X 8 EOHM) MWD bz (ACGIH (7th,
2006)., HSDB (Access on July 2019)),

B) IEL B OFTHNT WA, KWE O 2 — A
WX ES N 3 N BRI E BUINE R L, X R
A THIZOVE AMEDORBHMEE DGR BTz & OMENH

% (HSDB (Access on July 2019)),

UEXD ., v FHAAMEEZWAT D & R RSN D
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RIEEELDZENERBZLNDTD, Koy 1 (L
) & Ui, Bl HoERIc I IBSEN LXKy
BEEHE LI,
FrEER g (I < #8) (1) AWE %Gt A FOWAIZ X0 MfilcgkibasiE (U
AU R VR DPRNN) A5l &k 23 (ACGIH (Tth,
2006), DFGOT vol.2 (1991)),
(2) BRILAIEDFIE £ TIZIE 6~10 F DR Lk L = — A
~OIEL BAEET D, MOSKBEIREEEZ LN
BRHEILICITHERR L2\, B OSKILAEIE & W S -1
FTCIEBERERTIZEA ER N2>, (ACGIH
(7th, 2006)),
PLEXD, B MEBWTHRAIZ XY i~DZERLZ L
TWHZ b, Ko 1 (k) & L7,
FeET 2L LT, Q) AWEEZELHEAWEIZIX
SBENTMEEEDEL TUAMEALE U, Bbgko
La—ALE U DITIEKBEIND LIEAH CAMELCA
fifi (mixed dust pneumoconiosis) %4 U % & OEMN
&% (ACGIH (7th, 2006)),

Rz A EM F— A REDTONETE 20,
b7 %
Attt (FRn) AT TF Z COIFHmO > b, F /R EHRES

NleT —2 RV REH W COEEIT- T2,
Z v F® LDsof & LT, > 2,000 mg/kg., > 5,000 mg/kg
(SIDS (2015)), > 10,000 mg/kg (HSDB (Access on May
2016), BREEA Y A 7 FHAH 8 %& (2010)), > 12,000
mg/kg, > 20,000 mg/kg BREEE U A 7 M 8 &
(2010) OWMEITHESE | KAITHEE LARWE LT,
otk (R NIHAH—D LDsof & LT, > 10,000 mg/kg (HSDB
(Access on May 2016), B25i4 U A 7 FHiZH 8 & (2010))
DREICHESE, KITZYE LRV eE Lz,

SEEE (A - T X) GHS OERIZBITHEIETH 5,
SEEE (A 7D GHS OERIZBITHEIETH 5,

AalEtE (A B LA/ I AR v FOLC50EE LT, >5.09 mg/L (SIDS (2015)) @
WL SE, KOS Lene L,
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728, > 3.43 mg/L (SIDS (2015)) D& & & 5708, K4y
WHIETE WD, T—2 L LTRA LR -T2,
BrizretEmzBsme, KosEE Lz,
A =X (s X % O B ERIEMRER CL P 2 i

Brk7e L e oft# (SIDS (2015) L0, KTy L2
W (EHESGEEED XSy 3) & LT,
IRICx3 2 EEARBEMNE IR vY %2 V7R MRS (OECD TG 405) <. i#H
P 24 IFFH#2IC 3 Bilrh 2 BT EE DAE ISR 358 BTz
23, 48 REMLANIZIER Lz & oERC, i 24 Witk
WZOT DR RIEMERFRD DTz ns, 48 O 72 K4 1T
IXHE TR B e o7z & O#E (SIDS (2015) 23
29;%60 T H OFRBRTERD HAVIERIIL, W ERR 22 i
CEBLDELBIONTEN, KR EHE TX eh
STl TERNE LT,

P e A T A RRDIZD I TERUN,
B2 R AR ENE Y AW RERIEERR (2 2—F —ik,

OECD TG 406) KO~ 7 A % 7z B2 A aliR
(LLNA %, OECD TG 429) iZW9nbkEEchy, K
W\ IR R E T A &I & v T (SIDS
(2015)) Z &2 b, RAITEY LW E Lz,

A TE A 2 B I In vivo T, ¥~ U ZADORMIRIMER, HEMILZ H 5 /)
R CRatE, 7 > b OMfifuiiie A Hv 5 hprt #5152
SR BRI CRPE, ~ 7 A OB HEMAL 2 VD Yefa (A
WAk, 7 v FOMiZ W% DNA BERER TRt
&0 % (SIDS (2015), pE#MF (2011), DFGOT
(2014), BREEE U A7 FHE 8 & (2010), IARC 93
(2010)),

In vitro Ti%, M OEIFZEIRAE FABR, WAIERGE
ﬁ@@m&ﬁ%\QQWE%ﬁ%\7?1)/7¢—v
R CTW TN B BEEOR RN HE ST\ D (SIDS
(2015), PERIFRTFAIREREZMEBE (2013), AR
(2011), TARC 93 (2010), BREEH U A 7 ML 8 &
(2010). DFGOT (2014)), %7-. SIDS (2015)i%. in vivo
DOBEEM FITAEER) 2RI L D b o TlER . ApE
WNBIREEEZ AT 2 LR TE RV EFHE L T 5,
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PlbEXbv, pETERWE L,
FEM A BRI T O KB 28— NMFFRIZEBW T, RYE~ORkE
X<SFEICIV R ADY X7 OBEEHINNRE S L
WL XL BRECB W THE-RUSBERNR A b h o7,
Z O, ALK TO 2R — MFFE K OYEF]x FRBFSE TIEA
WEIX<TEE RN/ L OFEMRITRENT, B FTOR
W AMEDFHLIIRER & Sz TARC 93 (2010)),
EBRENTITT » M 2EMBAELSE LR 1 >0ORER
ICBWT, EiRERE (250 mg/m3) Tt BIE K& OVR
R A DBEEE ORI B 7z (TARC 93 (2010),
SIDS (2015)), £7-. KWE O RWHRI T (P25) &7 >~
MZ 2 FEMWAIEL B LR L, (X< BRECITiE
B (RYERY ERMESS, R B A, IR, s A) @
B O (32/100 vs XFHERE 1/271) BA BT
N, v ADOER CITIESIE LD NMR I IR0 T
(IARC 93 (2010)), Z Dfh, B{LTF % % T v MIKE
NTEA U 72 508R C B K OV 0D i B 35 0D 4 S 14 N 23 58
o, s, 7y b U RAICEA, KT, BEN
BH LW TRoRBRICBW T, BBEOBINTA LR
7273 7= (IARC 93 (2010)),
LLEX Y TARC |3 5BREMW) TIIFEN ANED 53 727E
WRH s ELT, ZA—72BIcmE LT (IARC 93
(2010)), Z ofth, HAPEREGAFRNEER L LT
F2HEBICAHFLTWD GFRREOEIE (2015)., K
ST, KEZIXS2E LT,
A SE M 7 v Wizt 5 AR (OECD TG 421) 12
BT, 1,000 mg/kg/day O EF Tl O#& S LT
HHEWY O LIRS L NEEW O AT, Ak 4 B ETOHR
Bl EREE IR LN -T2 (SIDS (2015)), L
L, KRBRIZA 7V —=0 73 BRO7-0, ZOFEDH
TIERGTEEY Lig W Ll C & 97, 2 o BRI
AREIR T —# N 7e . T—HA REDTDHFATE R,
P (EENELSE)  THRREOTDHETE RN,
P (AEIE< #8) b MBI AR,
EEREW TIX, T v b EAW 2 ERRAEERBRICE

o FE AR ANt
o FE AR ANt

B
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WT, X1 O#FPFHATH 25 10 mg/m3 THIMEREL - 4F
IO, Mg, KR, SR O R LR AR
EPED BROWM, T v MR 24 5 W AFEMER
BRIZ3U T 5 mg/m3 THiOBHE L, K& S il Peidnn
(BALF) 28\ CTOMRFER Y — 2 Db 3 ik,
LA MO DTN, ~ 27 a7 7 — O,
FRIZBEE L 72 U L REfi OB B HAL TN D
(SIDS (2015)), 7ed, BAMRKTIL, 7v b, vUR%E
AW IR 512 K 5 13 & 2\ E 103 B E#H
BB B W TR IMIFE Y 35 H & T b AL A
HALTW 2R (BREEA U A 7 3 8 % (2010)),
L7=o T, K31 (e & L,
X A ENE F= A REDIZD P TER,

RIVERT U REAL N (TARZMZ2EET, FaE ) 1< 1%)

arEEE (RA) T A RBEDIDHFTER,
Sk (R T A RBEDIDHFTER,
SrEEE (A - T X) GHS OERIZBITDEIRTH 5,
arEErE (A 72850 GHS OERIZBITDEIRTH 5,
atEErE BA B CA/ I ALN) T2 REDIZDFHTER,
B RE IG5 £/ T A RBEDIZDHFTERU,
IRICe4 2 EERBEN IR 7= NRDTZDSTE 20y,
P

P S AR T A RBEDIZD G TER,
B2 & R T A RBEDIZDHFTER,
A B e 28 S T A REDIDHFTER,
FE8 AE KWEOM CAEZBRANLTcar 7 ) — oA b

WOMN., BA Y NIHHEEE R EXIR L LT E P
FERTIE, WS, Tfhliggs o A BENEAS A, B2
hoy FEERGNAE) 1T DT ROEEM, XTI
ikt (SIR) OMBRA LTz & T HWEDEHH 5 —
J5CL WD A b MUliEER D23 A O TR A O INIEER
DHOENRNEDRELH Y | BEL THRPABE LIX<E
BREE & OABBIMEMRATAE R 23 K% LT 5 (ACGIH (7th,
2010)), PR RN AT L TH, 2 TOWFIEHE AL
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JEIZ X DB E+5ICHR LGS TWbd o T
Lz b, ACGIH IZAMEIZ BIC L DHENBA
PERENT —BEMEICRIT, ASIZHET DITITREILS R+
DTHHELT, AWE (TAXZX MNEEET, HRmE
TUAN1I%NARTEDORL NZ 2 FE AN & AdIZ555A
L T 5 (ACGIH (Tth, 2010)), Z DAL, il oD [EREH R %
(X DHBAETHIIA TR TE T, ML EERE X,
AT —F REDOD [HFETERN] & LT,
A GEEE T A RBTDFHTE R,
R ERER s e (BRENX < §8) RV ET U REA FERABEE L TRALZSE
DORFREIER, MR T e &, Mg B4 Bh1k 9 2
Blrirb, ACGIH IC X 2FFAIRE (TLV-TWA=1
mg/m3) NREIN-Z L aEEZT, K93 (KuEil
WHE) LT 200U EB LD,
R ERER s e (REIE < 88 PV RT U REA P ERAIBIRALIZSEG. CAME
DFIETIFE TN DD | BHERE XRONE e &
W B A A2 U & OE D d 5 (ACGIH (Tth,
2010), DFGOT vol. 11 (1998)) = & 7 5 X43 1 (FFE %)

N EEZHND,

Az AHEE T HRRTIZD A TER,

WRlE L 7 L

ke (M) Z » b LDso > 5,000 mg/kg (SIDS (2009)) (23S %, X
TTEEE L e LT,

SvkEtE () F— AR RO DFETE RN,

Stk (A T R) GHS OEFRIZB T HEETH D,

SR (B AR GHS OERICB T HEETH D,

SMERME BA B UA/IAN) T REOORFETE 2,

B s £/ e 7 v MRS VT 2" okFil (CAS : 10101-41-4)

500 mg % 4 e A L7 & EfligtEsE (OECD TG
404, GLP # &) 128\ T, FMSIEA Lo T
EDOHENDH D (SIDS (2005)), LU ED#ERI S X431
ML LT,
IRICx3 2 EEARBENE IR T2 RROLDHGETE RN, 2B, U FORICA
P WE A LIER, BBIIA LN ehoT- & OHiE
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(ﬂmﬂmw)AuHHszm@R)x%WwﬁxF

R BEEINT- e P THREEROHRENH S (HSDB
(Access on June 2015)), WI I bR RHATH S 7=
DTN DI A5 T e &l L7z,

P e A T ZRREDIZOFATERU,
B2 R AR T ZRREDIZOFATERU,
A 28 B T=HARRDIZD P TE R, KWED in vivo T —

21372 < | In vitro TITHE O IFIEIRZ BBk, miFl
JEE AR O Yo (R FL 5 3B CRatE C & 5 (SIDS
(2009)). AKWE ORI E TH DRFETI VT T I -
AKFWIL, in vivo D/NERER TRt (SIDS (2009)) in
vitro CIIHEE O IT 22828 Bk BR Tl O # 5 (SIDS
(2009))75%5

e A FEREEBIIC KA R R b < . T — X R ED D58
T& 72\, 723, DFGOT IZ m&ﬁ»/ﬁA<ymmm
(CAS : 7778-18-9) Offi#f (gypsum fibres) % /A
AH—IZRERNEAN, XUELT > MIEENES L TH,
NEE R AEZ T L OWERH D (DFGOT vol. 8
(1997)),

A Bl AE AR (k) OFRBEE CIIiens, kb v
U LTIKIME T v MTEERR A Lo KRR
= - AR AR RBR (OECD TG 422) 1B\
T, [REE (1,000 mg/kg/day) £ T&ELTLEHEIY
DAFERE, K ONREM) ~DF A BII A L NIRRTz
(SIDS (2009)), AT —# N LXKy 2 FTICHE SR
RN, RT—H ixﬁj~*/7ﬁ%®ﬁ%fﬁw
ISR ATEE R T — 2 MO TR LT, T — 4 R ED
T TERWE L,

FrEEiliges st (FENE < &) APE L e Mok L CREEMED? & 5 (ACGIH
(7th, 2006)) & DOIFHRA . K5y 3 GUERMME) &L
77

FrE gt (KA < &) B MZOWTIE, AE R (oK) OBk RERE
BOWE L, RA YDA =07 =7 THOAER
REE Ol X BT R CREN LN & Ok
(DFGOT vol. 2 (1991)). #F & OAEH I @#E . B
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WAL F ORIWTRIRFZE I 58\ TR IR, X fph s
WCBWTHOBENA LN E ORESLA XY ADA
BRI OREE B OREBIIAFIEIZ 350 T 92 S Otk
BE~OREENL LN EOWRENH D (ACGIH (7th,
2006)), L2>L, T — X ITE < BHFHRMN 2K £,
FAPEDIXL T ORI TE R0,
B FEERIZB DT AWEICET 2 Ho2iEdiiGon
TV, Zeds, MRIRO R 5 AKWE (iR, MRHER)
WZOWTHI~DEBEZ L LT/ NS SN TEY
7 v MRz 3 WA BERBRICB W T RE X
%@%@M(&ﬂ)ﬁ@&»&%ﬁ/ghﬁﬁﬁﬁ%
THEHRZIITHEWE &b 2 5128 L, 3 #EiE o [al1E H1H
%fi@ﬁ%@ﬁ@ﬁfs%éﬁ%mbk_k#mé
T35 (ACGIH (7th, 2006)), 7=, AWE TiIiaw
REETI VT BT KM A T v MCHREIRE DG L
7oK e G- - A A EMEN AR ER (OECD TG
422) 2B\ T, 1 300 mg/kg/day DL (90 B
117 mg/kg/day LA L) THUIEPHRER, T/ 7 I,
BUN. AST., ALT., 7 L7 F =DV HBRH LTV
% (SIDS (2009)), Zi 5 OEBEIX Sy 2 OHIPHZE %
Tn5,
FREOEBY b MIBWTAYE O/ EREEED
WEN 7 ERBMICB T B ERBRT — 2 0
RN, LI o T, T—HRBEDTZOFTERNE L

776
Rz A ENE F A REDT- O TERN,
FABRTIN T T THi7 L
TV UL A B L
it~ B L
12 REZEEH
HALOREREER
EReFEME THR7Z L

PR - o fRiE e L
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fH#m7 L

fH#ma L

BEWEITE S M) A= BEEOMBEICSIFLINT
[AYA4AN

TERAE LB B 0613, HIREREEEZ B 2 5 N
I ABERT L5808 50T, FRNTHEBREZITV,
W E LR T 5,

XATITEZ Y L7
XATITEE Y L7
fH#m L
fH#ma L
fH#m L
DHETE RN

WL

WL

WL

WL

WL

MEMEITE Y N AL EEOMEEIZSFEE SN
TR,

T IF TH IF Tf
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A RE R

KABRBEAEME A8 (M) H#kL

KABRBEAEE RBH (g fH#kL

PR - SRt fHHe L

AR TR fHHe L

TIETR OBEME fHHe L

VU TE~DAEN WVEWHEITE Y b A — Vg EEOKEEICSIR S

TR,

RV ET U REAY N (TARRNEZEET, BREY ) 1< 1%)

AR

KAEBREAEME il (At E®maeL

KAEBRBEAEE RH (8H)  HlaL

FREEME - SRtk fHHe L

AR ERENE fHHe L

TR OB fHHe L

Y TE~DA EN VEWEITEY M) A AEEEOMBEEFICSR I

TR,

mEE T VS T I

AR

KAEBREAEME Y (B FEdE (P42 a) 48 K] LCso > 1,970 mg/L
fE (77> b~y KX/ —) 96 I LCso > 1,970
mg/L. (Wb SIDS, 2009) THHZ b, Koy

WZRES L e LT,

KABRBEAREN EH (B  EEEOHEMEFEET — 2 0S5 TR, #KEE
PETIEA < OKIRfEE =2.4 g/L, GESTIS,2015) ., &bt
FERREFICHEL LN THD I D KIS L

RnE L,
FerEE - Sy fiit 7 L
AAREEFENE 7 L
TP OB EME 72 L
IV JE~DAENE WVHEMEITE Y N A EEOMBEIZSF SN

Ty,
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ATV T L THFle L
TRV A THF7e L
et~ TH#mR L

13 BEELOEE

fbZd (BREEY). YHEFERPMAE LTV EABEREBROAEORET, o, BEEEF L
WBEEE, XUV U A 7 WICEET 5 1E#R

BRRBEZEY

B, BEIEW OMEL K ONERHZ BT DIk RS E RIS 5,

Ve K OPEARIL KEHBVIEESOBRHEAT ICHEA T2 X0 I B L 2T TR b
20N,

JUBESE 2 SN O\ ZRFET 2 B3, B RN OFF ol 2 %2 T2 PESE B I LB EE 12
PEREFETEMEME (v=7 = A b)) &L TEEL, BRIESZET L CHEICLHET D,

T, BEIE DT R OV BT 2 B R 5,

14 X borEE

[ B Al
e b#giik (ADR/RID OBEICHE D)
[ L
gy (A4 ) L
FEH Y (kBT 2 ks B L
HEMEY T R)
IR f PR
AR B L
E_LigE (IMO OHEEITHED)
[E R LA
s (A4 ) L

E# A (kic BT 5 Ek LR
HEMWT T R)

B SR M LA
R, R L7

WELEB s (G5 - FEa%Y) FER%Y
IBC =— K (5% - FEi%Y) FER%Y
ffiZewig (ICAO/MTATA OHEIZHED)
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L
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s XX E R R RICE T AR D& 2%
By A DN 70 W IETlac 5 2 &,

AR, 815, Baen b O,

R, KIBIUTIEET 52 L,
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15 BEHES

HYIET DAR L DIEFITES S BN % fHH

L B SR AR A B I
B YR
ok JEree X RS

BEARRNA

WIRALEWE (= v RO DLEY)
VAT THARA Y FNeRETXEGERAEY KLV

Y RtEAV B

. BBk, BfbT & oL KEARET U (8

PIRAEE) . ~ 0T ROV DAL E W)
AFELRTRT RSP LOEEY RV 7 Pt
A b, BRAER, WEAWE YU (BARAEWE) ., ~ T

v MO OBEELA W)

SRR R BT S S R R OEEY (KL k5 B

A b BRAEER, BAET X

fianE T U (AR

WHE) . <~ ROZ DOERIEEY)
TEERETIHME S (A, Aa, BB, &R SUIREOH

Ch, =B EOZFDEY)
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ZDDBH SN D EFDLEFFKROE DIEFIZES AT 2 F#
958 RUE LI, B 3 HIZN T 5 ILFEME (BRfk~

(b2 DA M OV 2 D HHL
BT DA ((B5EE)

U ALRIEECELE 5 1-475)

U ANt 1555 2 S, WaATHIRNGS 2 SeBll3My U AEE
REEIGYeB 1k 1k BARSAN
KEIGER, L Y L7
KB A RSAN
WG YBh 11k A RSAN
THBGE LR
M Ze 421k RSN
fit2e 1k LR
16 ZofhoiE#
ZE 3k

NITE GHS 73 ¥Ef5 5% —% (2021)

AAERGE/ERS (2021) FFRBEES O
Wk D & A AV A b OFALF S OET LV SDS
ACGIH, American Conference of Governmental Industrial Hygienists (2021) TLVs and

BEIs.

[7E&] A SDS %, JISZ7253: 2019 [GHS 123 LM OEMHRA BEMEFROMBESE— TV, (EEHNOFE

RO T —4 32— (SDS) | ICHEUTIERR L TRV, "L ELRBR OV EHET 5720, BN T
AT L OTT, mENAL, AR AT TE R, HH, T—
FLWHRICEVSEETSNDZ ERH Y £9, R SDS 4T L &R
DOBEEMEERFET 2 L O TR MR R 26 S EllE, AEEOREERH Y T3¢, BikF
EEFIT, ThESEBL LT, Hx 0B, g, HESOREBIOE U RexiReEhwo F, BBl RE

ikt DA T DI Bk EEEIC D
HEFEOWDTHER LE LT=D T,

WET,



