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GHS T~ LB
FERXIT T ARV 2L

T A5 mL
Fﬁﬂaﬁi CEE L
VX
(245K ] BrbmST 5L,

{%n%EEfR ﬂ%n%qz %%ﬁﬁﬁé &
RO BANRITFE LD Z
BMLCAZRALIRNT &
BRORBWEEITCHEMT 5 Z &,

[BedsiE] KO EOEH, EANSERE TS 2 L,

(% &l BB LTRET D2 L,
T%%ﬁl%r‘%ﬁ LTHRETDZ &,

(B2 3] BT 7 Va2 BT D5003, B RO B OBRANIHE S
Ze,

3 HAERKOEST TR

b= WE - IREMOKH] - REW

b4 3 —e4 : {ERAEEE
P 7L
TRy G R o2V BT EE S CAS No.
(%) (bFRIE - k)

Bp— 7 e = A 20-30 (NH,) .HPO, (1)-379 7783-28-0
WWEET =17 A 20-30 (NH4) 2S04 (1)-400 7783-20-2
HEALHY A 10-20 KC1 (1)-228 7447-40-7
oy AT 10-20 CaS0, (1)-193 7778-18-9
V) =y AV lRYE (Ca) 10 LLF CooH24Ca010S, (8)—209 8061-52-7
[ A/ SVAVN 10 LLF MgO (1)-465 1309-48-4
FEE A 1 A FRkSy Si0. (1)-548 7631-86-9
HTFATY » R*2 1 A Mn, BALAW — 65997-18-4
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B 1 it FrETE 20 (9)-1692 (H#E7E) 72623-86-0,

72623-87-1 (HE7E)
X 1EER L MEOREIE Si02 (<0, 1%) =&,

X2HT7A7 Y v b (4 FIE) KRB~ v v b E £ 5 03 B O E LR /e
WOT, BEFTIC BB b~vrH L LT,

I 2 A AR D BRI Y

R~ o T AELE W F02%aH (b~ (Mn0y) [ZH#A
H)

LY E SRR E PR A IS < R
Y LA

4 NRAHEE

WA L7255 IEIT A BE DT, FEER 22 R DT LU LR S,
MBS CCEROZW 250 %,

KA LTc s d KTHWIET,

IRICA - 7258 1. EHIZLBEDEKTEIET S,
2. BLEIJSCERMOZK AT 5,

RAIA PTG E EBRHH LT, A O EMSH IS, MBS TE

fioOBW %) %,
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ERAR

Ry DI KTT ik ZROKEIEKRT D,

THKZAT 9 FHORE HIIEENIR L2 BATV, BERTADBRANZEET 5,

RBLUTIE C TR R R 25 %,

6 IRHREORE
MNEIZKT 2EEFE, R BNOLA. WERKDL £ THAICHRREITH, FEOEE
T OB R i WX 7 R~ A 7 EEER L, MEZRALRWESIC
T5, B ENPOEEL, BTFTOANEZIREIE D,
BRIRICKIT DR FIE PEAKIEATE S 720,
HLIAD K LD FIER O FREED TEINT 5,
)
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1. RICZIENTRLTRICNIEY . BBET2FE1H LD T, fkrT 5,
2. FEIHARIC SN S0 X ) TEICRV 9,

e L

1. BREOEERYIMKET S &, Wik L CTHEFEOIRN L2250 T, B
B2 ITEE L TRET D,
2. EHROGZEET. &R - 2% T TORE T 5,

R)xzFLr, Rl 7FrEL v

8 REPIIEROIREREE

BYPIE FERE A L T S IR EMI AL O ) RFTEREE AT D,
HERR R RER L,
TP HARPESEM A2 ACGTH 2, AR DR EILIRNAS, By EEXS
JiE LT, FreofEz g4 5,
H AR P e (2020 4F) 2 3 Flk e
W APERSEE 2 mg/m3
Wy EE 8 mg/m3
R E
I 2R O £ B e~ A7
FORER AR
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9 WEHEMEZEHNEE
YRR RE [ A
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ZOMDT—4
s P E 1.0
10 ZEMKRURIGHE
B T2
bRy EME MBS 2 L GHETAERET D,
JE R H SO P RENE TRl
WET D & e mil, 2
IR fERAE T—FeL

TEBRA E 2 R E

11 AEHER
ke B0)

vkt (BEED)

SEEE (A

P2 & FE B R R

IRiC x4 2 EEZREE

BHEBY., T =T H A

GHS Z3¥E : KAFITEZY L7
RSy Cd B TREEIZ DWW TIE, IRD L 9D G EMEERN H
<$LIH >

#&MO vk LD50 > 5000mg/kg TUCLID (2000) |23 & X40123%Y
L7gne L7z,

WA GRR) T —X%72L

DL EDOERIC L0 ARLGITIREAY ©. Bty aa B0 Ko

L LARWEND GHS 47 ﬁﬁ EZ/\ IEH LRnE L,

GHS 453 : K4S T35y L7

HERLEC Y T D FRLEIZOWTIE, RO L D A EFEMUERDIH 5,
<P >

B . 2wk LD50 > 5000mg/kg IUCLID (2000) (ZH:2& X432
YL E LT,

PLEOIERIC L0 ARGIXIR G C, EREMERk D &8 R X7 I25#%
W LARWEND GHS 0 K ICES L e LT,

GHS 78 mET&Ein
T RRDTZD A TERRUN,
GHS 738X 27 LR

HERLEK ST T B FRUEIZ DWW TIX, RO L D A EMUERDEH 5,
<>

T & WIS RER T 3 W TR EE DO I 2 58 0 TV D D s
IUCLID (2000) (ZHD&X4y3 & L7z,

B D B2 JE I

DL EDEHRIZ X AR EWC, ERERER R BN KT
B L72WEND GHS 43 iEE“_ﬁéL@kato
GHS 23 X5z L
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/IR

FEDN A

RER ST T 5 TRt EIZ WL, RO K ) R GEMIERN D D,
<G >

X EAWERBICE D BEOREME EFER STV A
IUCLID (2000) 235 Z &MMBX 2B & LT,

PLEOBEHRIC L0 ARRITIREW ©. EitR s & A BRI
LW D GHS I KAy L e L,

GHS 77%8: /&0
F A REDT- O TER,
GHS 7 X7 L

RSy T 2 TREMEIZ DWW TIE, RO LD G EMERNH 5,
<L >

FERERAEN: « =0Ty F & Wz OECD Guideline 406 (ZHEHLL 7=
BEHOFER (maximization test Z & 1e) ([ZBWT, WAL HEIEME
72L& OFERNE STV TUCLID (2000) O TRAFIZFEY L72W
E L7,

PLEOREHRIZ L0 ARGIXR S C. ESi D & A BB XK I2i%
Y LW END GHS K Iiy Lignwe L,

GHS 738X Ii% 4 L7

R 7T T D TREMEIZ DWW TR, RO K9 e GEMNEERNH 5,
<fEmtEv U (EEEELIZ 1%58) >

In vivo Ti&, AYE A HAWTZ » MZ 13 BB AIX S #& UMiiE LR
AR hprt B 1229828 B % i~ 7o 5B C YR BB FE D A R 7R b
MRED BT E LRSS (SIDS (2013)), FHLIAMZ in vivo,
in vitro D7 —X X732\, LEXY, T—F2RRPEENDLZLOD, A
AL RPNy 2 & LT, 7o, RWEOBIEEMEIL, YiZE
MHD, D WITYEEWEIT X D RIEMIE b OTEMEEERFRITE K9
% EFz Hid (SIDS (2013), TARC 100C (2012)).

<$L >

7 v N AW B R [ A R R E R ((RMIE in vivo
75 B PESER) 12T B BE MO TUCLID (200001204, Hk
HIE< B/EaZIF e bORMILY >/ SBRTY @R F B oS FE BN
#BELx 7z TARC suppl.7 (1987) = &, K OVEFEAIIG in vivo Ei5E:
PERBRDITEFWMN RN LI ESE Xy 2 & LT,
EEMER B OB ENDEEN

LU EOIFEIC & 0 AR TR EW T LR AR & A B3 X7 127%
YLD GHS 7B XANT#E S e & LTz,

GHS 708 KAFIZREY L7

R T D FREMEIZ OV TR, RO KD e T FHEERD & 5,
AERRMET Y (BRI 1%EH) >
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A G

e TERER it 7
(B[EE < #2)

8

% < ODEFIMFRERICB T, AME LA S ORERE S ) I ~DORRER
STEMMBAY AT OEINE ORNCIEDABENERD 5 TEY | HiZ
B O TERERE 7= L, Bl A T 21T TH, MxtY 227
IF—EB L CHEREMEZ R L7z (TARC 100C (2012), SIDS (2013)),
Tibb, KMEORERT HAEME T Y I CAOWANEL F&IZ
L0 FTHINADRIEY 27 BEAINT 5 DX 5723 L 6 5 &
LTwW% (ARC 100C (2012)),

—J. EBREWTIET v MIAYWE 20 mg/lL % HR NS %12
AEVEBIEE LTRSS, BEERECIT A A H S 597 H T 4 i (4/32
B) \CHARRER M U o RIESER O BT DK L, *THREE T
ATFREIE 717 B CRIZ A 7 OIEBER AT LT (0/32 §1)
EDOHENH S TARC 68 (1997). ACGIH (7th, 2006)),

Uik, b FROEREY TORNAMEER LD . IARC 13AWE O
CAEKEICE D REBAMEICR L, 1997 FFIC 7 v—7 1] 12
L, 2012 FOFFETHAERMEELEELL T2 (TARC 68
(1997). TARC 100C (2012)), > [EBHERIIC K 25 308 AAMESySERE
E LTI, BAREEMAEFRDSEE Y Mk LT, 1R I
(PEf 28 (2015)). ACGIH 78 2004 AELARE . AME 25 L [A2)
(2 (ACGIH (7th, 2006)), NTP 7% 1991 LI, KB U B (A
Pk 80 TR LCL TK) 12938 LT\ 5 (NTP RoC (13th, 2014)),
FoT, REITIXS 1A & LT,

<$LiH >

TARC TlE, RFEEITBELEM 1 X7 v—7 1, @mEERLs
N—7 3125358 TARC  (1987) &4, ACGIH THIZIERAERD /358
NI TS ACGIH (2006) , PEffrv=iEfys  (1977) T
IR O E LT 1 BRSO EESR TS, AV — T
I, EEREGh E LT, TARC O FEIZIEV, RIZY L, R
FERUM SO TAREE LRI T X 5y 1A & L7z,

WERADOBEI (X5 1A)

PLEOEHRIC L 0 ARRLITIR AW ©. FEoU S & A BN XA ICHE
WLRWEND GHS RIS Lane L,

GHS 7308 & n

TR REDTZOFFATE 2,

GHS 33K #% Y LW (FR s, i)

R T D FREMEIZ OV TR, RO KD e T FHEERD & 5,
<@gk~ H (FTEIZEH) >

AEOHENE BIZ L HHEHRIT V20, B MW T, @b~
YA CADEEIRAIE BEiL, MOREKCE BT, TOJE
Wik, %, KBk, Wik, WEgEOK T TH D, £/, v~ Hrd
bt a— AR ANESTETE 2 — 2B O RIENE D 51TV 5 (CICAD
63 (2004), NITE A E7HmE (2008)),

FBREIY I, TowE (BWERH) © 2.8-43 mg/m3
(0.0028-0.043 mg/L) OWAIX B THORIE, 7 v hOWANIEL
(RENEAN, AEARH) THOMBMFENZERRBD LN TS
(CICAD 63 (2004). ACGIH (7th, 2001)., EHC 17 (1981)) %, Z#
5 OFEBRENM DT — X IR o T,
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UbEXD ., KWEIIFRERICREBEE 52D EZ2 6, K4y 1 (B
) L L7,

<$Li >

Z v MW AIELS T LURBRIC L 0 I AIRA, R ERRRR 7R 7 2
M2 b GERARE) DHEEFY (1.51~5.05 mg/L) ([CRHLz L
D7k TUCLID (2000) I2HES& X4y 2 () & L=,

fi DFEE DB ZN

VL EDORERIC & 0 ARLETIEAY <. B S & H B XIS
B LWEND GHS 8 K754 LWy, M) & Uiz,
GHS Z3¥A: XAMIZREY L2 (MR, PER AR, i, FZf%)

WA T D PRt EIZ W T, RO K D e B EMERNH 5,

<fgft~>#H> (FTEIZ&EH) >

t b TIEAWERL A ~DOERERNT T LY | FPREREE (K, X
TR, MR, ~ AR FZEAB LIy vn 7 7 —V R e+
LRk DFEAEFR DM I B AL, —EBOBFNZITHANE & fFF L Tz
(SIDS (2012), NITE #JE#A U R 7 FHiiE (2008), ATSDR (2012)) Lo
FLIR  E N T VT Y R R T3 CARME ~OREIL < & (RAYER
CAREE: 0.021-1.32 mg Mn/m3; (X< MM : 0.2-17.7 4Ef) 12 &
0 . FE O HERSOG R & R & FOWREES O NIz, oM
HENB B 7 (SIDS (2012), NITE fJ#V = 7 3Ffi# (2008) . ATSDR
(2012)) L OFER2 H D, ATSDR (2012) 13J& LS 2 ZE /I8
L., Ao 7 A VB TS COREIZ BHRED L 5, KiE
D~ I ACE ORI < §BIC X DRS00 72 52 B T AR R Y
RERRAL ., AR AT DIERIK T, [ DA b7 B i s
(ETHDHN, AWEZ TR E Uiz~ U B AL B ~D & E O R ER
AL FEICL Y FIHNCITRE TH 203, B IZEIEHIEE, B TRRE,
7R 2 2 . Rt 72 MR R R E A~ R L TN 2 E
1SN TH D LR L T\ D (ATSDR (2012)),

BRI TIXT I AT ER C A% 10 o ARIRAIES 8 (22
e/ H) L7, X4 1 OJREEHIPH (0. 7 mg Mn/m3 (1. 108 mg
Mn02/m3) @ HA X2 AEHFAE (0.0041 mg/L/6 K§fiH])) T, B &L
PEATZE, AR ERRAR OHE A A B0 (SIDS (2012) . NITE g U X &
FEAMEE (2008), ATSDR (2012)), 7w R T%H 10 HHOW AT #EIC
L0 HEMEMSR 24 Cle (NITEAIE Y 2 7 3HfiE (2008)) & OFiR
N D,

LEXD . SBIEXS 1 (R, FERER) & L7,

<fEmPET U EEREIC1%EH) >

X5 1 (FEER)

b MIBWT, AEITA R L FRBEMESH#E SN TWD, £,
FERENY) Tl o AT XD RIEME CTREEZEMER & 5 = &
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WE STV SD (ACGIH (Tth, 2006)), L7=h->T, K431 (FEKas)
L7,

<$Li >
EEITHEVEH, HHVNTED I A FOIEL TBEZIT - N Tk
HERE, NEIANZS. MO NERE P ZEIE A3 A < 4v ACGIH (2001) , TARC 33
(1984) , EHC 20 (1982) . F7=. HEFEREIZIB UV TUIHIH~DORKZE
X< TEIC LY BEOEBROFEADNRE S TWD TARC 33 (1984)
TSRS (B, ) L L, EMIIKEIRSEICED
Jiti. RZRg DR,

VL EOERIC & 0 AREITIRA Y T, EREER S B B KIS
BLARWEND GHS 4% KAIZi%y L (MR, FEkEs, i

FeJg) & LT,

AR A EN GHS 73 X3 IZR%Y L 72wy
WAL T D FREEIZ W TR, RO K5 e G EMEFERD & D,
<S>

b N CHLHOBRUC L 0 ilfi~OW 5] 2 2 L, & Ofs R e i
(LR 2 & 72 B3 & oS 16SC (2001) , ACGIH (2001) , IARC
33 (1984) , EHC 20 (1982) ITH:AXX4y 1 & LTz, BRAAR, Ko
WZIRAT D & AEMICfERDIBE I,

P EOERIC X0 AELEIXIRAY C, _EReRs & F =m0 K254
BLARWEND GHS XY L e Lz,

12 RERERFH

AEREEE HETERY T—H L
KABREE A
B (BE)
KA BRI A SHETERW F—H L
EH (18)
PRI - iRk T
A REETENE T
TR~ OB I MR 7= > TiE, AMEmO MHEEE] 22U, LIRSV

D JAIZBBEIWEDET I,
A U TEA~DFENE GHS 7348 : K A3IT7% L7aw

HEWHEITET Y N Y A VEREEOHEEICHIR S TR,
PHSHMEAKIR CIIAKE DO ERBILE BT 6T DT, JKIZONTIE KEHER IR OPEKEHE
EFHZ L,

13 EELOEER
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1. TR, {IEECEBEE S 220,
2. TEERE Lo TS5,
3. BRERW (R THLININET S L AEN A ERETD)

14 Bxlorz

FEIBE 4 LA
[El PO TFROBAICIES < BEORBTE, FREC L > THET 2,

fnfinde axik, MZEE. #EAE

Wik OFFE DL 1. FKFIZEDKENANLEZIT O,

WM O 2. WS, AN S AR SRk o mEdEK Ay & b,
15 BEHES
AEEFD dLE O FELR S B ERIEEE
B9 B YA
THBL % BARUAYA
T e Ak TR0 2 BHKGEWE (It~ T ALEY - Bk~ T )
¥y U A8l

¥ CAMBETL2BAEES TR CARIDEH SN D,
MUAZELEIIRA LA, MEEFEOREREDKSENLND ST
O AEERBEIEZITO & & BT, TORBRIZESNWZY A7 T AR
VREITH T,

LW E S RHEEE ZELew
Ytk

16 ZDMOER

DARZ ST —4# 32—k (SDS) 1, BIRFS CAFTEDRAOER}, T —XITHE SO TER L
TEY, FILWERICEIVSETENDZERHD £7,

)AL OEFEFEITBEFEOBRNEEE L TR 30T, R HEHEN 2B &
SNDEEITH®E, EREICHE L ZexbRe EEo B, "R EEHRAL TRV,

3) YL SDS FEHANBIZ OV THMEREZL > TOETR, TONEERIET 5L D TiEdD
D EHA,

4) K SDS DFERRA FEMIX, LT OFR « AL TlT/ERW Tz LE LT,
C JEASEE (BSEOHAEALY A b OGHSHIGET/LSD S
c WHFERI A== B AT LEREISD S
«+J1SZ27252:2019 [GHSIZESLFNDOSHETTIE]

e B i 08 K ONEPTRRAL A )

AKSDSIE, TrRDOIFHRZ TIC/ERR L £ L7,
RELFTNZ DN TIE, FRRIZBRIWE bR L Z &0,
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