[1] ESRRUVZEDIEEY

NI OV TOKAEEM R EORFEEREDNRESH, BEZYAZEHSN TWDLIENE, AME
DAEREI AT DRHMIIZATHO S ) 27 OYIRHI 21T -7,

1. MEICET 2EARNEE

(1) 9FK - 5F
1)

WE4 . #igh

CAS &5 : 7440-66-6

EBREE AR S

{BEVEEEE R - 1 (S OKEELEY)
RTECS &5 : ZG8600000

JLEILT : Zn

JRf-8 : 65.38

BRS¢ 1 ppm = 2.67 mg/m® (K, 25°C)

il

- EmER

No WE 4 CAS No. ‘Kﬁﬁfgi’m RTECS &% | A F& | (b
Ko 77

2) | HALHEESHAD) 7646-85-7 1-264 ZH1400000 | 136.29 | ZnCl,

3) | BR{rEESR (D) 1314-13-2 1-561 ZH4810000 | 81.38 ZnO

4) | v U 547-68-2 — — 153.40 | ZnCy04

5) | AHEETESA(ID) 7779-88-6 1-491 ZH4772000 | 189.39 | Zn(NO;),

6) | KER{LHEER(D) | 20427-58-1 | 1-433 ZH3853000 | 99.39 Zn(OH),

7) | Bk ERER(ID) 1314-98-3 1-572 ZH5400000 | 97.44 ZnS

) | MilAHEFR(ID) 7733-02-0 1-542 ZH5260000 | 163.46 | ZnSO,

9) | U ERHEENAD) | 7779-90-0 1-526 TD0590000 | 386.08 | Zn3(PO4),

(BRI Lz e —~ BT, Bz rR7,

(2) HEZHIMER
High O DAL OWEULFERIVEIRIZLL T O Y TH 5,

No | k53K PR
1) |Zn RABORERTHD Y,

2) | ZnCL HIRCTAAOEKRTHD 2,

3) | ZnO WEROREHATHDL Y,

4) | ZnC,0,4 HOMETHD Y,
5) | Zn(NOs), | EEOFEHBTHD Y,
6) | Zn(OH), |HEEOFEMTHD Y,

7) | ZnS OO RE IR THD Y,
8) | ZnSO, IR CHEAFEHOBEKTH D 2,

9) | Zn3(POys), | EADFESEMEEIKRTH D Y,

No | fk7F( A WhA B
419.527°C ¥, 419.5C 9, |907°C (101kPa) ¥, |7.134 g/cm*, 7.14 g/cm®
420°C ", 409°C (£9 101k | 908°C ©-7 (25°C)%, 6.9 g/em® (22°C)

1) | Zn




1 BIRRUEZOILEEY

No | fk53K [Eif il R
Pa) (3K) ¥, 416°C (19 (BAHR)®, 7.1 g/em® (22°C)
101 kPa) (ki 7) ¥ (ki 7)¥
325°C ¥, 327.9C 9, 732°C (101 kPa)™, 2.907 g/em®, 2.907 g/cm’
2) | ZnCl 283°C 19 287°C (¥ 732°C 9:9-10 (25°C)9. 2.91 g/em®? 19,
101 kPa) 'V 2.93 g/em® (22°C) 'V
3) | zno 1,974°C ¥, >1,000°C (9 5.6 g/lem®, 5.67 g/lem® 9,
101 kPa) '? 5.68 g/cm’ (22°C) 12
4) | ZnCy04 | 100C ™ 2.562 g/em® (24°C) 'Y
~36°C (KT 9, 2.065 glem® (K FN4) ),
5) | Zn(NO:s), 38.84°C (101 kPa)2 1.054 g/em’ 20
125°C (43fi#)»-?, 134°C 3.05 g/em*®¥, 3.053 g/cm®
6) | Zn(OH): (#7101 kPa) (53 fi#) 1 9, 3%11 g/em? (22°C)g15)
1,020°C (PAMENaRRL, v | H4E (7 gA) S | 4.04 g/em® (BIHELHET) D,
IV SRR RS D), 4.09 g/em® (7 /LY ALY D)
7) | ZnS 1,827°C (7 V85D 4.102 g/em’ (P HESAFETL) O,
1,700C 4.087 g/lem?® (7 )L GEHL) O
4.16 g/cm® (22°C) 10
680°C (47fi#)"-?. 600°C 3.8 g/em®, 3.54 g/em’®?,
M >229°C (#7101 kPa) 3.35 g/em?® (22°C) (—/KFn
(1R (—KFndm) 19, W)™ 2.05 g/lem® (22°C)
8) | ZnSO, >204°C (%9 101 kPa) (%7 OSZKF) '™, 1.98 g/em’
fifty (FSAFndm) o), (22°C) (-EakFnim) '®
>196°C (9 101 kPa) (4
fift) (LK Fni) '®
900°C ¥, 846°C (% 101 4.0 g/lem®®, 3.26 g/cm’
9) | Zn3(POs4)2 kPa) (531 19 (22°C) 19
No | fk53( R log Kow Bl E £ (pKa)
1) | Zn
2) | ZnCl,
3) | ZnO
4) ZHC204
5) | Zn(NOs), 7.5 (23°C) (/KT 20
6) | Zn(OH),
7) | ZnS
8) | ZnSO4 2,698 Pa (25°C) " -0.07 (pH /A7) 2D
9) [ Zn3(PO4),
No | fk523( IREEMEOK AR EE)
0.1 mg/L (20°C) (pH = 6.93~8.57) (¥3 ). 0.4 mg/L (20°C) (pH = 6.03~6.53)
1) | Zn L — 8
ki g) ¥
4.08 X 10° mg/1,000g (25°C)”, 4.32X10° mg/1,000g (25°C)?"?, 4.32X10°mg/L
2) Zl’lClz 1S 10) 5 S 11)
(25°C)', 8.51X10° mg/L (20°C)
3) | ZnO 4.2 mg/1,000g(18°C)?, <1.6mg/L?®, 2.9 mg/L (20°C) (pH = 6.07~6.55)'?
4) | ZnC,04 | 26 mg/1,000g(25°C)?
5) | Zn(NOs), | 1.20 X 10° mg/1,000g (25°C)*, =9.98 X 10° mg/L (22°C) (pH = 6.96)**
6) | Zn(OH), | 0.42 mg/1,000g (20°C)?, 648 mg/L(20°C) (pH = 6.81~6.94) ">
7) | ZnS 7 mg/1,000g (18°C) (7 /LY §i /i) 9




1 BIRRUEZOILEEY

No | {k7F3( IKEEPEOKTE R L)
5.77 X 10° mg/1,000g (25°C)~, 3.667 X 10° mg/1,000g (25°C) ¥, 2.20X 10°mg/L
(20°C)'", 2.10X10° mg/L (20°C) (pH = 3.7~4.07) (—/KFn#) ¥, 2.11 X 10°

8) | ZnSO4 0 _ . 18) s 9 -
mg/L (20°C) (pH = 2.67~2.72) (N/KF#) ', 2.08 X10° mg/L (20°C) (pH = 3.74
~3.76) (tAKFn)

9) | Zn3(POy), | 2.7 mg/L (20°C) (pH = 6.61~7)

(3) IRIBEGICEAT 2 EENEIE
HEh & N DAL EM O AEMIBFEMEIIR O LB TH 5,

No | 1bF3K IR HETE
1) Zn
A IEREAR R (BCF) - JEREMEA 20 W UKW &l S s g »
58~116 GRERAW © =0 SHERHIM - 10 @, FERRE* 1 ppm) >
2 | znct, 103~178 GRERZEY « =0 BRI « 10 R, BRI : 0.5 ppm) ¥
72~149 GRBRAEW © =, PUBRIWIM : 10 WM, BRI : 0.2 ppm) *¥
(230)~457 (BUBREW : =1, FBRMIM ;10 HA, RERULE™ © 0.05ppm) 29
k7 RBRR T HESN R L L CRR Y
"EW IR E(BCF) mo;%-ﬂa PECIEZ EHIT S B E )
3) | ZnO 19~110 GRERAED - . BRI 8 . FRBRIEE 2.5 mg/L) 20
<172~217 (%i%%ét¢@ :::/f BRI - 8 WA, ABRIREE : 025 mg/L) ¥
4) ZHC204
AW IRFEFREU(BCF) : @miRfEETIT 2V I s o 9E 2
=19~60 GRERAEW : =4 SRBHIRH - 8 WM., HERE : 10 mg/L)
5) | Zn(NOs), | =210 GRERAES : =4 HEBRWIR - 8 WM, FBRIRE : 1.0mg/L) *®
* T ARRERIZOSKFE N T Thiv, KW THHZ & a2BE L THl
JERE&{T o7,
6) | Zn(OH),
IR EU(BCF) « @M TIX W Sl < 298
7) | ZnS 17~61 GREREW : =1, RERWIM - 8 M, R : 3.0 mg/L)
<95~217 GRERAEW : = A B - 8 A, FUBRIRE : 0.30mg/L) ¥
AW IRAEFREU(BCF) : JEMETED 72 W SR &l S 2 ' 3D
8) | ZnSO, 59~112 (GRERAEW - =+ BB : 8 M., BB : 1 ppm) 2
94~242 GREBRAW : =4 BRI - 8 M. FBRIRE : 0.1 ppm)
9) Zl’l3(PO4)2

P AR IR FFAE L, Hk D 0.02 EHE% % DT\ 5 3, HiEhiE 5 DO ERFN TG
%“mm%@éﬁmm%)“mu%@\“m@w@7%mmwa@@é%f WE +2 O

Y,

FEFRITEC8n & (A LR LR T, ZEACOBRAFICHMEICE ENLTWD P,

N IEmet:. 7 v Ve, B AW L éﬁb\ﬁmﬁ%%o TBY ., ZOWEMER R MEE ) HEEA
IR AT 5 3,

fplEe ML > TOMETLRETHY | 1ZTEAEOEYTEENEENTTGI SN P, A

AL CHERBI RN,

OKR &
KA A?‘%E’J ([ZiE. Rl sk (2 A ) BBEOARE, ARk & IRELOREED it
HEEhTnd Q@T%Véé{ﬁk LTI, KERED D OB RS, AR,




1 BIRRUEZOILEEY

W DIET DR DD RKUTHWAT D ESnTn5 7,

g IFkE 2 72 A ORI FIZEHEENTEY , BAFIZE > TR A AR P, #fighz
BTN IRRL T, BEEMBEAFE 2O RKRFICHEE S D23, High 2 BT R & b 71, #
DEATYOEFEIZ LV AEREND 3, EET o 205 S D O RE I, FERIC X
DIRAZSNDIZE /NS WVRLTICRAE S D P, #ignix, stk - WEREIC L > TRANBRRE
Sham, it A4 X k-o T REHRSE I NS Z L b D Y, ENTEHREL - K& EFilE
K- DRH S5 B8 RITRRIC L Y B2y | S TEITRIAL 0.3 pum~0.8 um ORI -7 5
M S mE R H 5 Y,

KRRAFOHEIIFEICZT a0 Y VFORBEHOIEELE &5 P nrHE b H 20, EN TEHE
Lz 7Yy VOB OLFR & OB A IXRE 2 BRI L 2 PrerRrlic L v B | 25
um LLF ORI CTIE Y = v EEHiEh, filedhish, HALMEn132 <. 2.5 um £ 0 K& 7R Clahifb
fifn, Bfbdisn, REEHEEN, HWLHEEINZNE VI RE L H D ),

@K 1%

AT, TEHKOREN O OLEDIED, R, FEIEY LN TAKIBRZ ENDLTRAT S
EINTWD D, KE, BB R OHEE & oA IX, FET DN OLERE & 2 OBRE
PEICIRIE LT 0 . BENOERMREIZEIC pH IR VIESHD P, BENTT v H UM TAE L
figh & L TR 203, KEBBLEEIIHEME LA TH Y | RO TV H U CHEFET 5 Y, #igh
% pH 7.5 705 8.0 TKELILENCHREEHSN & L CIEE L, pH 10.5 705 11 THOAEMT 5 39,
PREE A & BAL SN 1SN 2 CTHALHRERC U R HREN XV MR L AU 39, IR L DR ST AR
ENDHT-, KBEETITHA S-S OIE & A CIIkFgk, Bk~ H 2 kiH8im, Gy
75 ST S ST RS ITHERE M I it S B 39,

©

e ik
Bk~ A 72 BEER O HARIEIE, TSN A v FHEREMOOIG &, B3 (B 23K, FAIBIR) .
Rl (FAF, M, ZY—R) KA OWES, FEEEEEY L ShTn5 7, HHEFO
fifn D 72 B ARMAGTRIL, FER ORI & ST D P, HEFROFHIE, TR OKSIC
VSR, 2) TR T~ O RIS 22 3) ARG, R TR R . IR LI
NGl SEEICHTED 5 SOMFEREN B 5 ¥, HignidtHErp CILmk LV, $5ROTER &
B, W SR EOSURER ST Y, ZhHOKIE L ZOREE Y LTEL S EMOEDTN
FUBBEIE, DHO pH & RGBT, 2)HH0koH O MR A 2 & LSO A A B
3) T HEE A T DU IR OV 0B 4) A RS SN S AT R B AL F- DY LT ko THI S p ),
1EE AL OEMET T, BHRFICWE L COSEHROF R, THRIEGCRBUKICER LT
AR ARED



(4) BLEMAERUV AR

@ H£EE-BAAEF

Higpo~TF U 77 a—2K” 11Tt Y,

1

BHIREUZDILEY

T | | Eit | He TERA
W5 1 (BS- TETHH) Booxmm | T
AR aeh s set FEE 1Tt BEhE, B2t
ENEEE  s17Ft g%%gfmu% ..... >
AR 20t L zofmox
— p
(R4 115Ft REE 72Ft
4
$RBAIETSH L) PO = —
> 0 >
ERFEEE =4 bid: — == a1t TOMFEE
T EriEE  -» He—
| B 2O WAE  osT 2ot wEe | Ry
BrREE - kS 25Ft FEE 1T ZOfk 4
AR — 7
HEE —) — B3R5
\_. .
ErEER ; | R e
BEE 1Tt ETHR. 28
> T —  BEEM —
b3 - 12E —t
BREER - S A — ERES | ewm @S ||
wAR 1 AR = =E8 36t BRI
L aFt Bk B =

W a) Moy RS A R - FOM 30%, A (BR) 100%., < 37 100%., A8 (Aaa) 95%.

A SR 100%

b) AE - TWEESAY, EHAROTE 20,
1 EROTTFYTILT7O0—021 &) @ E-#HE

ML A OILFIEZ S S AF SN BE - ABED 5 B T 10 4E[ O 5553 1,000
r UL EOWEIZONWT, FOHEBEE 1.1 1TRT 3,

®1.1 BEMEEYOEE - MARE () OHBY
R 2014 2015 2016 2017 2018
WA SR 4,000 4,000 4,000 4,000 5,000
(i 80,000 80,000 70,000 80,000 60,000
fiF e A gn 1,000 1,000 1,000 1,000 1,000
K E AL S 4,000 5,000 5,000 4,000 3,000
fiie b gh 1,000 A4 | 1,000 A | 1,000 A 1,000 1,000 il
T e A £ 1,000 1,000 1,000 1,000 1,000
U RSN 7,000 6,000 6,000 6,000 6,000
i>75§2§;;ﬁ(§$%;;%9 2,000 2,000 2,000 3,000 3,000
i)772;j;2;1fffé;§g;a 2,000 2,000 2,000 2,000 2,000




1 BIRRUEZOILEEY

R 2019 2020 2021 2022 2023
WA 5,000 4,000 4,000 4,000 4,000
febiign 40,000 100,000 100,000 100,000 100,000
TEI A 1,000 1,000 1,000 1,000 1,000

YN iR 3,000 3,000 4,000 4,000 3,000

et g 1,000 A5 | 1,000 A | 1,000 A5 | 1,000 A0 | 1,000 A

T ik 1,000 5,000 6,000 5,000 5,000

U >l 7,000 5,000 5,000 5,000 5,000
7 ’j ;Z; U(S %;%e 2,000 2,000 2,000 2,000 2,000
/Ttﬂ;’; U((f@;%e 2,000 2,000 2,000 1,000 1,000 ¥

o a) BIEMEIIHAEZEWL, A FEENTOREFEHE S &85 A TORWEZRT,
b) BT 10 FEF O 1,000 b ARl H U< ITRE, AW & 72 o T (BF) 13 71 W& (BF)
ThoT-,

g M OBRA L HESR OO #% 35 2E 360 AL EEBNRERERH N A I S S AR EE R OHEB 2 % 1.2 1T T,
x1.2 BHBCRCEROEESOHEYR

&® 2014 2015 2016 2017 2018
HER (1) 583,021 566,619 533,689 523,919 521,110
FR{LEESR (1) 60,920 59,224 56,729 61,901 62,855

68 2019 2020 2021 2022 2023
HER (1) 526,717 501,146 517,221 516,638 484,687
FR{bEESR (1) 60,648 48,100 58,062 54,131 48,531

T a) EINEA DR SN b o (BRHEE, AN, FEEN, FWeHn) .

WAV SN D AEPERDOHER 23 1.3 12940,
R1LIECHFNDEEEDHT

A 20142 2015 2016 2017 2018
HAbEER () 20,841 21,041 —9 — 9 — D
i 2019 2020 2021 2022 2023
iﬁﬂiﬁv{:} (1) __b) __b) __ b __b) __b)
T a) EE

b) AR

figh ot R, MAROHREEZZNZENE 1.4 1TRT 4,

xR1.4 BHROWMEESMASDOHRS

4 2015 2016 2017 2018 2019
A (Fi5) 1»o 159,407 127,581 125,183 127,457 134,902
AR (Fi5y 62O 36,786 29,663 36,502 37,341 33,336




1 BIRRUEZOILEEY

S 2020 2021 2022 2023 2024
fign R (Mg 1) Do 189,319 167,460 180,702 190,537 164,262
é@)\% (f@ t) Do 29,102 28,229 36,476 29,859 20,694
o a) HEBESGAH DRSO M ED 20 HHFLUT), AARMSEZ R IFRHRAIFR I Y,

b) ﬁf/%iﬁ'i\ aadl., <7 BEF AL - ZoM, K- oo EZ S Lz b0,
o) MiHARERIT, B 100%, S48 95%. < 37 100%, K84 A b - ZOfth 30%., AR - #E - B - Z OO
St 100% & L CEE 3T,

BRfLign K O R L HEgh O &, A ROHB 2R 1.5 17T Y,
&1.0 BILEMRVBRIEEROBEELMAZEDHRE

&£ 2015 2016 2017 2018 2019
R (1) 3,228 2,707 3,335 2,808 2,614
AR (t) 8,482 10,501 8,161 8,987 9,367

&£ 2020 2021 2022 2023 2024
i H & (t) 1,884 2,408 2,349 1,669 1,977
AR (1) 8,955 9,091 10,157 12,799 9,354

T FEE S AP EEYQ S 220 HHLT), RAMEZERHRHIR LY,

A dgn, fiFRH S DA EOHERB 2K 1.6 (TRT ),
x1.6 iR{LHN. RMEBLROBMASDIHER

&£ 2015 2016 2017 2018 2019
HEAbHEEn (1) 3 410 1,148 1,208 1,905
Wil HEEn (1) 1,497 1,435 1,657 1,916 1,740

HE 2020 2021 2022 2023 2024
A HEEn (1) 1,288 1,230 1,562 1,647 2,362
E;’F@?ﬁf’\ ) 1,918 2,006 1,563 1,915 1,557

T Wl S REH AR S E A 20 T, RARME 2R HEtamplER X0

U AR D RIERA & L COENAEER KA RO £ 1.7 12577 P,

xK1.7T VEEROBRERAE L TOEREEE - MASDHR

=2 S0 5 2014 2015 2016 2017 2018
EIWNAERE R (KL) —a) —a ) _a) —
i A (kL) —a) 4.5 4.5 4.0 —a)
ST 2019 2020 2021 2022 2023
EIWNAERE R (KL) —a) —a) ) _a) —
i A (KL) 4.0 8.1 —a) 3.0 —a)

) AG L IEHAT, EERLRND O,



| ESMRUZOEEY
EIRAL & LCoHnGE (B Liign) OEEROHERZE 1.8 17T Y,

x1.8 HinFE (BbEH) DEESEDHERE o0

i 2014 2015 2016 2017 2018
HEPER (1) 145 144 141 146 154
i 2019 2020 2021 2022 2023
HEPER (1) 183 181 192 202 210

I a) BAERNIZREOTERM, EREGEOME, AR R MO BT DI OFF ]
Ze 2T T BOEMRGE AT )T IIERT AL 2019 4R 6 1T BLEIR G KR A RER L L TRV | st
THMARE LS R L T 2 BUE, RE OGS Lo T D,

b) EHSLD 5B KBRS FERIAE (A) @D VEML LS BEEE N OREDH D
S HSUIEH SN TV D b D) 2R L7 fE,

@ A &

SO F R ML, mEngkik, Meatk, W (B, M, EnEe&s A VA M B
HRUR, #igndE, MRS L S TnD Y,
b e O Lo Mikz, £ 1.9 177,

1.9 BINMEEVOELARE
&4 EA R
W A » T TRRD R, Yoo 3RS 0 SRR, ~ > i
EM OB, EIROIEIALH 2 L2,
HALHSA T L E = A A SALERAN, BRI Y,
AEH O BRAL 227 ) — NRgsRA, EmERERE, 7 Y —=2 7k
DOEEAWH. AP 4,
T (INRRAEHERNAD . Bkt (BYER, AL > MEDBBRILAD . F
Rl %, BB, T2 BENT A, N T R), MRS bk,
BafERE ORYE, B (BB = A OMBIEEA]) . B (FiZe, 2%/
—b. TR b UBER) | EES (HRET T WEREERAIZ 9 .
it o 13 HEATENK = 5), BRSNS, A v % HRE A L b, AR, R
(YrrraA— ko), B, ETTEMEL LK, AL
e Tx2IFA N (YT 72T FaATOEE) ., &BATFA, N
B — AbWES, BEETIED 7 UV —A, HIE T T AF v 7, UV HE~N
B HRERE, R IEAISE Y,

Hifedigh

A 7 v b#sh

Tl e T 61 PRI BEYSE . BRI T AL 4 2 R Y,
Akl S A il BERRS),

BUBL, BRmEER. BOKAL. FhEdh, EHdn (K2 D). SO RGE,

A A
! SARAH. R TR B A v ),

fifdigh SOGIRECRE, Rl AR AR Y,
T i 6y AR~ DIEEL RO T T VAL Z D ToDITREEREEHTES, 2




1 BIRRUEZOILEEY

&4 E i

T T NGy AT D B TR E RN, FfRZ2 B THE RS~y
MNAOH I N7 IZHEEN TR D D Dy A v 05 KRLEL,
JER 72 E DO DORIEZ I Z D HEDOAIMAN 2 £ D, RIED V—3 2
SELDOEIKE L O EITED 2,

U Abiign B (BB Y
U kg EIA, HBHEA L R, STUED W,

(5) REERLEDLERIT

WSRO KIEMAL AT, (LW E PR B R (b)) B -MEEElbshE (%
FEE1. BAEE:001) ICfEESRTWA,

HEN K N2 DL BT, AERKIGIEIZZ LT 5N S 52WEIRTE STV D,

TR K ONFDALE W, FlIAREE (RE &K OME) OBLE S AKEARERENRE STV
50

AETRBREE ORI T A BREEELME OKE) Al E L TRESNTWAIED, KEHHE
BHIEVEIC S S PR EEHE (EIRREEIEAD) Nl AEL LTHRESNTWD, LK NE
DALEWIX. KEIBE ILEDREILEWE IR ES N T\ 5,



1 BIRRUEZOILEEY

2. WETE

HEHE ) % 7 ORIFRATO 7200, TS 00— eh 72 B R D B A RS B LA B | JE T —
5% b LA HAMI LB OBEE b DU PUICHHET 5 2 & & L, 7 — 2 OfEitk
BHERR U= ECHA N Yo T R OB B IR & L CTRAMIET X 0 F 2175 T 5,

(1) RIEh~DHHE

g DRI LWL ETE OB IR E(LFEWE TH 5, FIEICE ST ARSI, 2023
FEEONE PR D, B AR RS - S BT - KIE - BENE DV S8 E L2 PR
BHEZR 21T, ok, BHAMEHESRE - BEIKROHEGHT L ST iaho 7,

F2.1 LEXIEICHHERUBHE PRIRT—%) OKFER (2023 £E)
(HEIRDKBEILEY)

=0 B (EICEBHED) BHHE  (e/%F)
BHE  ke/H) BHE  (ke/F) BB ke/5) B | B -
AS  |asmksE] 18 wy | Tkl [EEnsn| | sxee Eagzal xE | sgk | | HUE | FHE ot
SHH-BHE 9.928] 594,938 0.1 3524 14,364| 2,818,501 35,968 1,778] - -| | 608390 37,746| 646,136
EESFHEED) O B DR
0 474,027 0 0 0 63,607 7,436 B JEHS
TokE%R E kA
(79.7%) (2.3%) (20.7%) 94% 6%
783 51,355 0 0 1,133 702,720 0
eI %
9% |86w (79%  |(24.9%)
0 3,019 0 0 1 0 22,419
EEBEEMLS %
(0.5%) (0.008%) (62.3%)
142 17,763 0 0 21 157,010 1
s (1.4%) (3.0%) (0.1%) (5.6%) (0.003%)
966 13,208 0 22 75 14,004 1
" , :
FRERMEX o leow 0%  |©05%  |©05% (0.004%)
7,780 4173 0 0 11,003 1,753,828 89
SENANEE
(78.4%) (0.7%) (76.6%) |(62.2%) (0.2%)
0 6,090 0 3,500 0 0
2RBIE
(1.0%) (99.3%)
5 P e a 188 5,467 0 0 320 66,157 21
W% (1.9%) (0.9%) (2.2%)  [(2.3%) (0.06%)
BHE . ARaS 0 5,055 0 0 32 0 0
RAEX (0.8%) (0.2%)
0 4,500 0 0 0 0 1
HEE
(0.8%) (0.004%)
0 3,500 0 0 0 0 0
(0.6%)
0 2,900 0 0 0 0 215
M T %
(0.5%) (0.6%)
0 4 0 0 0 0 2,756
AH - KB QBE
(0.0007%) (7.7%)
JOLT SR SR T 06 1,970 0 0 130 15,040 80
BER (0.006%)  |(0.3%) (0.9%)  [(0.5%) (0.2%)
—REEyNEE 0.1 825 0 2 1 2,100 1,148
(EHWAEIZRD.) |(0.001%)  |(0.1%) (0.06%  [(0.009%) |(0.07%) (3.2%)
0 0 0 0 0 185 664
ZOIOMEE ,
(0.007%) (1.8%)
0 460 0 0 1,603 9,790 30
— et e B B
(0.08%) (11.2%)  |(0.3%) (0.08%)
0 2 0 0 0 0 418
RE-EiREREEE )
(0.0004%) (1.2%)
0 359 0 0 0 12,100
ERRMER
(0.06%) (0.4%)
0 31 0 0 0 2,044 233
TAMERER ,
(0.005%) (0.07%) (0.6%)
FSRFuHE G 68 0 0.1 0 0 1,721 195
HEX 0.7%) (100%) (0.06%) (0.5%)
0 163 0 0 15 7,585 20
ERHMBENEE
(0.03%) (0.1%) (0.3%) (0.06%)
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1 BIRRUEZOILEEY

B B (BEIkBHED BHHE  ke/5F)

HHE e/ BHE  e/F) HHE  (e/%F) B B

AR |asmke] tm my | Tkl [EEnsn| | sxee ragza 3@ BEE HHE | HHE
SHH-BBHE 9,928 594,933| 0.1 3,524 14,364| 2,818,501 35,968 1,778| - - 608,390 37,746 646,136

ait

XEFHIHHEGES) FHE 2O
137 B /A
(0.4%) 94% 6%
=2 f WG 0 59 0 0 0 990 26
RiEX (0.010%) (0.04%) (0.07%)

BBEEHEER

28

FSEES

(0.08%)

Hi R - ER) - =) e 27
EX (0.08%)

Emz !
(0.02%)

BREEERREREY 0 6 0 0 0 0
nn% (0.0010%)

15 C Ry T duly it ) 07 4 0 0 0 6.982 0
AR (0.007%)  |(0.0006%) (0.2%)

BAR RN
(0.01%)

BELNEHE
(0.007%)

0 0 0 0 30 1,900 3
(0.2%) (0.07%) (0.007%)

RHANESE

ERRER
(0.006%)

RHLE-FHESR 2
CEREEE (0.005%)

1
REMERARER
(0.004%)

N ) 02
MR s (0.0006%)

0 0 0 0 0 740
(0.03%)

1,778
(100%)

Fgh D AREMEAL A O 2023 FFEIZ BT 2 BREET~DORPEHEITH 650t L7220 D5 BJE

HPEH IR 610 t TRIKD 94% Th o7z, MHPEHED 5 B 9.9 t RRE, K 590 t 233k
7K, 0.0001 t N HEA~PEH S D & LTERY , ALHKE~DOHPEHENRZ VY, Z OftlicH
SRR3R 3.5t RAKE~SOBENEAK 14 t, BEEEM ~OBEI R 2,800t Th o7z, JaHHE
HEO LRI, RA~OHHAZVEMITe R IESE (78%) . HFke)midissg
(10%) ToHY ., ALPAKBA~OPH N L NERIT TKEFE 80%) ThoT,

LoaU, Rl (mindE, —MRBEREMA S, HEERFEME, TKERE, &)
OPEHEITEE FIRMEEZ b SICHEHEZEH L CWAEARH 5720, BERHME L TV 554
DD EIHETLONENRD D,

# 2.1 1R LXK HIZ PRTR 7—# Tld, mHSMEE EOHEEIZEARRNITITATHhitTnZen
7o D, Jm AR okt G SRR D AR 1B R B OEIG 2 6 &2, SR RIS
EROBABIRL Y 1X 5% 5 425 PRTR Jim (HAMEH & OHEFH FIEZE OFEM) V&2 b L 1ITiTo 72,
Je R & & e AR R A AN G LT b D &R 2.2 1277,

F2.2 REP~DHEEHHE

IR HE P H R (kg)
R = 34,073
K Ik 606,762
+ B 1,778
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1 BIRRUEZOILEEY

FENDKIEMEL B DL EIEIC D E AR SNTPHHER OB B EOHEB £ 23 1T5xT Y,

#23 1

(FEsnDIKBHEILEY)

ERITEDCHHERUBHE PRIRT—%) O#R

= B EIZkBHE) BHHE  ke/H)
FE HHE (ke/H) BEgE (ke/HF) BHE  (ke/HF) I=he B a3
K& |a#AkE| tE 183 Tkl |BENBD| SRLE |kHREE| E BEE | HHE | HHE o
2023 9,928 594,938 0.1 3,524 14,364 2,818,501 35,968 1,778 608,390 37,746 646,136
2022 9,600 590,549 0.1 16 14,897| 2,988,172 60,631 1,954 600,165 62,585 662,750
2021 9,493 626,956 1 12 11,099| 2,930,310 64,549 1,654 636,462 66,203 702,665
2020 9,452 593,096 1 16 15,963 2,859,808 60,375 1,713 602,565 62,088 664,653
2019 10,191 611,141 0.1 15 12,562| 3,341,465 64,811 2,514 621,346 67,325 688,671
2018 10,383 636,097 0.1 2 14,077 3,241,561 62,868 3,122 646,482 65,990 712,472
2017 10,418 611,807 0.9 22 13,126| 3,088,304 10,109 3,124 622,247 13,233 635,480
2016 11,293 595,044 4 36 12,937 3,234,454 8,673 3,508 606,378 12,181 618,559
2015 10,954 590,590 0.5 43 14,917 3,303,667 8,790 3,810 601,588 12,600 614,188
2014 11,877 619,088 4 49 11,116| 5,426,852 7,734 3,829 631,018 11,563 642,581

(2) BRI ECENE D F A
ﬁf"&?}% DALE M O RRIE

XS TR,

27,

Q) BEAEDDHFEEEDOHRE

AWE DBREFFEOREIZOWTHFROBEH 21T 72, BRI LI
NWi-iHES O 5 6, X0 JREFHO #ilsk T

243277,

Fio, KUK, WIEKFELIFKE 5 KiE

x 2.

B CRE 2 1T T D7, BRI ECEIG O Tl A 1T

L7z~ T, dlign kO DALE W O BERRI 3Bl EIE O T RE3AT H 727>

— X OIFFME DR S

WE%%%%“&%@%H&LK%%%%ZMN%

4.1 FEADOFERE (BISLSREFR)

ERUK OFRAERE R DR LI R 2 £ 2.5 17

B 1k

4]
T

X
T fiE

e/ ME

SN

s

FrRgry | R

A HE

s | e | OB

—ARIIER

ug Zn/m?

0.040

0.038

0.038

0.036

0.047

0.043

0.047

0.043

—¢)

0.011

0.013

0.0076

0.0085

0.0076

12

0.078

<
=)
[

0.095

—° 18/18

—° 18/18

— 18/18

—° 19/19

—° 19/20

JbiEiE, | 2023 | 4)
HER,
BRI

JeyiE, | 2022 | 5)
BRI,
BRI

JbiEiE, | 2021 | 6)
BER,
BRI

JbiiE, | 2020 | 7)
ETRSU AN
%ﬁ F1 E

JemE, | 2019 | 8)
BER,
R IR




1 BIRRUEZOILEEY

4% =¥ 3| Il
Bk It I T VAT SO s BT e el 2
0.050 0.059 | 0.011 | 0.11 —9 20/20 ey, | 2018 | 9)
B,
I IR
0.048 0.055 | 0.021 0.14 —9 20/20 e, 2017 | 10)
B,
pERIEL
0.050 0.061 | 0.022 | 0.26 —9 23/23 e 2016 | 11)
0.044 0.051 | 0.010 | 0.14 —9 24/24 42[H] 2015 | 12)
0.050 0.073 | 0.016 | 0.54 —9 22/22 e 2014 | 13)
0.047 0.070 | 0.0038 | 0.57 -9 36/36 42[E 2013 | 14)
ENZER pg Zn/m?
EXy/R ng Zn/g
kK pg Zn/L | <170 <170 <10 520 | 10~170 | 1669/8563 eS| 2022 | 15)
<170 <170 <10 920 10~170 | 1633/8378 e 2021 | 16)
<140 <140 <10 260 10~140 | 1598/8296 2 2020 | 17)
<200 <200 <10 650 10~200 | 1475/8082 eS| 2019 | 18)
<200 <200 <10 870 | 10~200 | 1288/7770 e 2018 | 19)
<1000 | <1000 | <10 300 | 10~1000 | 1198/7497 Zx[H] 2017 | 20)
<100 <100 <10 500 10~100 | 930/6239 A2[H 2016 | 21)
<100 <100 <10 300 10~100 | 789/5691 e 2015 | 22)
<160 <160 <10 500 10~160 | 764/5594 2 2014 | 23)
<1000 | <1000 <10 280 | 10~1000 | 717/5649 eS| 2013 | 24)
H1F 7k pg Zn/L <5 8.4 <5 47 5 4/10 e 2002 | 25)
<5 43 <5 590 5 5/15 42[E 2000 | 26)
T Hg Zn/g
NFE K - ek pgZn/L | <40 <40 0.68 | 6700 | 1~409 | 984/1063 42[E 2023 | 27)°
3.7 7.4 <1 650 1 3522/3735 EE 2023 | 27)9
<40 <40 0.66 | 16000 | 1~40° 876/931 42[H] 2022 | 28)°
3.7 7.6 <1 780 1 3512/3702 42[H] 2022 | 28)®
<40 <40 0.77 | 5700 | 1~40° | 963/1019 42[H 2021 | 29)9
3.7 7.6 <1 630 1 3528/3740 eS| 2021 | 29)®
<40 <40 <1 6900 | 1~40° | 998/1081 42[E 2020 | 30)P
3.7 7.8 <1 640 1 3609/3820 42[E] 2020 | 30)®
<40 <40 <1 2900 | 71~40° | 1063/1151 42[H] 2019 | 31)9
3.9 7.9 <1 690 1 3687/3887 e 2019 | 31)®
<40 <40 <1 6600 | 1~40° | 1300/1407 ENE 2018 | 32)P
4 8.3 <1 730 1 3656/3876 e 2018 | 32)9
<40 <40 <1 5300 | 1~40° | 1344/1447 ENE 2017 | 33)P
4 8.2 <1 650 1 3788/3976 e 2017 | 33)®
<40 <40 <1 7400 | 1~40° | 1519/1617 42[E 2016 | 34)P
4 8.2 <1 1100 1 3820/4000 42[E 2016 | 34)9
<100 <100 <1 6300 | 1~1009 | 1640/1735 42[E 2015 | 35)9
4.4 8.5 <1 750 1 3847/3958 EE 2015 | 35)9
<100 <100 0.1 4900 | 71~1009 | 1539/1621 eS| 2014 | 36) P
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1 BIRRUEZOILEEY

s == = S
Bk It I T VAT SO s BT e el 2
4.4 8.4 <1 560 1 3583/3671 ENET| 2014 | 36)9
N3 K - YK pg Zn/L <5 <5 <1 35 1~59 221/270 2 2023 27)0
2.7 39 <1 35 1 824/878 eS| 2023 | 27)®
<10 <10 0.73 32 1~10° 214/266 EXE| 2022 28)“
2.3 3.1 <1 30 1 824/890 EE| 2022 | 28) 9
<5 <5 <1 33 1~59 241/297 2F 2021 | 29) f)
2.3 3.3 <1 37 1 798/875 2[F 2021 | 29) )
<5 <5 <1 38 ]~59 253/295 21 2020 | 30) D
2.5 3.6 <1 43 1 834/895 eS| 2020 | 30) 2
<5 <5 <1 36 1~59 289/335 EXE| 2019 31)0
2.5 3.5 <1 33 1 871/937 EXE| 2019 | 31) 9
<5 <5 <1 30 1~59 319/395 2F 2018 | 32) f
2.9 4 <1 30 1 861/925 2[F 2018 | 32) 9
<5 <5 <1 27 ]~59 380/442 2[F 2017 | 33) D
29 43 <1 66 1 880/938 eS| 2017 | 33) )
<5 <5 <1 25 1~59 336/403 EE| 2016 | 34) D
2.8 3.9 <1 25 1 871/936 EE| 2016 | 34) 9
<10 <10 <1 160 1~10° 350/428 2F 2015 | 35) f
2.6 4.1 <1 120 1 859/943 2[F 2015 | 35) 9
<10 <10 <1 110 1~10° 377/424 2[F 2014 36)0
2.5 3.7 <1 96 1 810/880 eS| 2014 | 36)9
E_EEE({&jﬂgﬂﬂ]ki‘,ﬂﬁ . (%7]() ug Zn/g 0.37 0.43 0.16 0.86 0.005 14/14 EE| 2002 25)
BEEE (A S A - WA pgZn/g| 048 051 | 030 | 086 | 0.005 10/10 4mE | 2002 | 25)
SO EFASE - %K) ngZng| 8.1 8.1 8.1 8.1 0.05 11 wer | 1979 | 37)
FUFE(ASE K - k) ngZng| 47 48 3.4 8.0 0.05 717 &E | 1979 | 37)
4.8 5.0 3.3 7.3 0.05 6/6 2F 1978 38)
HFA(A S FKIEE - #K) pg Zn/g
/\iﬁ(f&#\:ﬂqﬂdﬁ . [ﬁ7k) ug Zn/g 28 29 19 42 0.05 3/3 pe=cy - 1979 37)
NI
L
21 22 18 26 0.05 3/3 AR 1978 38)
Bz,
L

B a) IROKIEE TS EEHE O O KF TR L7251, BEOHEEICH W EE2 7T,
b) B TREOHMOSMATRENTWAMHIT, EEFRMEE L THRESN TWAHEERT,
c) BARIN T2,
d) 20054\ T DT~ — 7 v "R Ty NREIL LA RMEMY O M baW(7 v = B, BRSO
— HEREX, 2,650 ug/ A\/HTH D,
e) AN HYHILS oD E BT FRAE O S/ IMIE & die KAE % 5ol
f) ¥k B
g) AVEREHE

14



1 BIRRUEZOILEEY

£24.2 BIETFROE PI25) ORHSAEHE (HICs ZHERD)
4 T E N HIE
iy X R R <1 A HE X
3 3 EN PN ) P -~ i
e v | g | RO RO e OB | g | R
R RR ng Zo/m’|  0.016 0.020 |0.00052| 0.093 —9 165/165 | 2022 | 40)
0.015 0.020 | 0.0014 | 0.071 —a 170/170 A 2021 | 40)
0.017 0.022 | 0.0019 | 0.091 —a 171/171 A 2020 | 40)
0.018 0.023 | 0.0015| 0.11 —9 179/179 | 2019 | 40)
0.019 0.023 | 0.0022| 0.18 —a 179/179 A 2018 | 40)
0.021 0.026 | 0.0024 | 0.1 —a 187/187 A 2017 | 40)
TE o a) ARINTHARN,
F2.43 BEAPOFEKE (ELSORERR)
Hefn] X5 H A Vilk
JUREN e/ ME | BRfE TR - ik
EEME Y| EHE TRRAE ® itk g
BRI pg Zn/m? | 0.13 0.16 | <0.080 | 031 0.080 8/10 | X/=Fi| 2024 | 41)
<0.080 | 0.093 | <0.080 | 0.20 0.080 6/11 | SW-£7| 2023 | 41)
0.086 0.12 | <0.080 | 039 0.080 6/11 | KW= Fii| 2022 | 41)
0.097 0.13 | <0.080 | 0.28 0.080 6/11 | &= F | 2021 | 41)
0.11 0.14 | <0.080 | 0.29 0.080 8/11 | S\\= 1| 2020 | 41)
ENER pg Zn/m?
=X/ ng Zn/g
J/EEVIN g Zn/L
H1F K pg Zn/L
d-i ug Zn/g
N2 K - oK pg Zn/L
AN A - K pg Zn/L
R (AR - ¥K)  peZn/g 90 160 6 1800 —d 153/153 2H 2023 | 42)
70 160 0.11 2000 5.0 149/151 | 2022 | 42)
84 160 0.04 1590 —9 | 152/152 A 2021 | 42)
88 170 9.4 1600 —4 | 156/156 A 2020 | 42)
87 190 <5 2100 5 154/155 4 2019 | 42)
88 190 9 2300 —4 | 162/162 A 2018 | 42)
92 180 14 2100 —a | 139/139 | 2017 | 42)
90 180 42 1800 —a | 134/134 A 2016 | 42)
81 200 5.7 4200 —9 | 141/141 | 2015 | 42)
85 160 14 1800 —a | 127/127 4 2014 | 42)
R (NSRRI - WEK) g Zn/g 160 210 16 750 —a 70/70 4 2023 | 42)
130 190 <5.0 1100 5.0 67/70 A 2022 | 42)

15




1 BIRRUEZOILEEY

0] Bty T A |
e pk oM | Bk o sz W2 e
. S I e E e P Mok | 4R
160 200 19 730 —d 70/70 ENET| 2021 42)
150 210 6.9 950 —d 70/70 2F 2020 42)
140 190 13 560 —d 64/64 2[F 2019 42)
140 170 17 540 —d 63/63 EXE| 2018 42)
170 230 20 830 —d 68/68 2F 2017 42)
170 240 18 1300 —d 73/73 ENES| 2016 42)
160 200 19 570 —d 67/67 e 2015 42)
409 439 129 799 0.0003 18/18°9 W F N 2015 43)
160 250 16 2800 —d 72/72 EXE| 2014 42)
FOE(AIEHAI - 3K)  ng Zn/g
FFE(AN K - MEK)  pg Zn/g
FU(A SIS - ¥0K) g Zn/g
FU(A SIS - k) pg Zn/g

D) RKMESUIBMEAEOMO TR L5, 28l E L TREOHEEICAWIEE =T,
b) B TREOHMOFMATRENTWDMIT, EEFRMESE L THRESN TWAHEERT,
) 1997~ 20124 & Tl TN/~ —4> > bRy MNHEIZ L 2 Hgho— B EBIREW O, 7,698~9,434 ng/
NBOHIFETH 5,
d) ARSI T,
e) = 7 REO0-5 cm

2.5 KERKDFAEHER

) Hefn] X T A e i
Bk s | g | TN | Bkt |l e |
INFEFIKIE - Yk D ugZn/L| <100 <100 <10 930 10~100 | 342/2069 | 4 2022 15)
<100 <100 <10 100 10~100 | 359/2096 | 4[H 2021 16)
<100 | <100 <10 400 10~100 | 374/2103 | 4[F 2020 | 17)
<100 <100 <10 1000 10~100 | 275/1862 | 2= 2019 18)
<100 <100 <10 310 10~100 | 244/1828 | 4 2018 19)
<1000 | <1000 <10 1000 | 10~1000 | 232/1728 | AH 2017 20)
<100 | <100 <10 190 10~100 | 144/1272 | 4[H 2016 | 21)
<100 | <100 <10 160 10~100 | 116/1217 | 4[F 2015 | 22)
<130 <130 <10 240 10~130 | 116/1182 | 2= 2014 | 23)
<100 <100 <10 120 10~100 | 118/1170 | 4 2013 24)
AR - MEK pg Zn/L

T a) B FIRIEOMORAE /RSN TV DIEE, EREFRMEL L THRESA TV DHEE R,
b) AEIFKRD 5 B TFRHfKL AR, TH LB UL TX LR OF =2 Oh e Eitxdg s L,

4) NHTIBEEDHE (—ABREEDTRRKRE)

KB OW TR, W ABRERIC K DY 2 7 AR 21T 5 720, —fREREE R D S HE
ZHNT, NTHT BT OHEEEZ1T o7 (22.6) . (LFEWEDONZL D — ABREEOHIIC
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1 BARVZOLEY
BRLClx, ADO—HODOMKES 15m’, (AE% 50kg EIEL TV 5,

x2.6 JIPEARPOREL—BAREES

R W — H R & &
KK
¥ —RERE R 0.040 ng Zn/m3 F2EE (2023) 0.012 pug Zn/kg/day T2
(PR S AV HIIK T 0.13 pg Zn/m® FREED| (BR AV KT 0.039 pg Zn/kg/day 2
LN B 5 (2024)) )
¥ HNZEK F— 2GR o 1 F— 2 G LN o 1
KK
% —RERE R 0.11 ng Zn/m* 2 (2021) 0.033 ug Zn/kg/day T2
K (PR S AL HIIK T 0.39 pg Zn/m® FREED| (RSN 7ZHIK T 0.12 pg Zn/kg/day 2
BN D 5(2022)) )
il BHNZER T2 fEon s ol T2 fFEon ol

I KFOHMIE, VA7 B AW RERE (REE) 2R,

W ABRFRIZ DWW T, & 2.6 I3 T &0 —MRBBERKOERT — & 0> 6 EH R R IR X
0.040 pg Zn/m> B2 | THIE RKIREEELEE 13 0.11 pg Zn/m> FREE & 7e o 72, 738, BR B A7z Hudik % st
S b LI KA TR 039 pg Zn/m’ BIEOHE R H 5,

— 7 ALEIEIC IS 2023 FEORLIA~DO @R HPEHE (HizoKEMEEEHmE LT &b &
2, T—2 s XTET L IVERNTHEE Lo KRR E OFFR)EIL, KT 0.14 ug Zn/m’
Llpole, ZORKHIEEZ, KEMHEEWOPEHEA AW THE L7272, KEEMESL DL
EVMOPHEEZEBE L RRREIL, SOICEL 2D ABERS 5,

17



1 BIRRUEZOILEEY

3. R R OHEAETH

Y 27 OFMRHEL & LT, & MIXT 2L E OB ONWTO U A7 F i Z21T - 7=,
BB, AMEIZOWTIE, BEIZEFN L OB IE DA LR E K OVKIEKEFRRENRE SN
TWDZENnD, ROBZROYPHAFTMIC OV TIIEA L LT,

(1) fARBHRE. B

Fpi: [HARANORFEIGLEE (2025 ) ) BN T, REREENRINTVIRERD

—2 (BEIXTI) THD, b bTiH, & TOMRME OMRIKIZIEE L, 300 LI EOEEFERD
WRNFTHD Y, B MEADEKETITDTNN 2g &8N, ZDIFEAERHH (~60%) F
(~30%) . KR (~5%) IC@Robid >3, Il (~5%) LIS oligias - HbE . Bk, M. K.
O, g7 & Ofgn EITMENTH 0, BINIER, M, B cbRit T g P, — oMk
BT B HEE DAL, B HRRE, FERIC Lo THIE S TWA Lo TH Y, Filme & bic, iF
B, WEN, RIZAROENREIIHIIN L, TESCREARIC I T 2 MR ITE T 5 2, Bhg
LD R ENEEE 1T 40~50 ik T — 7 1T L, FO®%BYT5 2,

G DWIUZ DWW TIE, OB TIEE MZBWTHIE SN ZWIBERIZIIRERIT LD E N
HY (8~80%)., ZIUIEBHMENT=BYOESHENHA Tholclob Bz b Tnd 29,
RN D B SR 72 T H AR VL 0 B O B SR OWIR 2 HIE L TR 0 | SREMICHY) 72 Ak HE
OHEREZERL TS E ME, AF CERESN D B ORBIREDK 20~30% 2 W%INT 5 >3,
AR ZLTWAE b TIHEIR LN A2 L SRR L, BRIEOHMZERL TV
b N TIREBENS ORIV R D ENH D 2,

RS T3 2 HEENOWIT/INERIEICDIZ > TR Z 21, +2HBIck W TR b &R Tl
252, IBCTOEMOWIIIE, ZEPLIC L DB E b T AR—Z =2 X BB A
oo T2 23, MighRZ (ZE1E) W, IEREE AT 5D CRIR) - RAIE e ~if L 7= TE i
MNZIBWNT ZIPA X L3 ENERET D, ZIPA [T RIEHSN K ZIE DRI EE & L TR
ST THY, WD T v AR—F— L LT LN~ 2 E D AT Y,

BB, AT ARA I TN T OHRERAT D2 LN TE, B OEFEICE ST
LEREMER S D P, HHEMT CKEEE) LR CRA X T4 34 > OEREFRET 5 AREEN H
%2, Fio, HERE. LB O LEMINO A X aF 4324 ST D, 2R L, BE ORI
X6 HIFETANEDL SO, ZOBICITMED A & b HligniIdsbicie LCHisnsg 2,

53 7e FEER A BN ~HEOR S 412 & ZIP4 DOFEBULL0 T L, dlignid B RGHA o FIARAA~
Bk SN TN THH~EAD Y,

A~ ST LBRIZ DWW THA D & Hlighid 2 & EA 4 (EREZBEE T RVWE
BE) L LCHEL T Do Tldkel, RICEABKRETAT 2 Z L% 2, MWighid, mikHic
PEFME F 7 X RPN O FERE CIFEIE L, JEEPEZRE CIE, g O MEh 0F 2/3 23 B B A H ]
RETHY, TAT IV EBIEEGLTND Y, 70, IEBEFEE LT, 7 /8 (Flce 2T
VLIV RATA V) LB LIEbDO LB D, HiEh-T AT I UEAERIE, #iEh-T X BESIRE
HRREBIZ D D D, WiER-T X MBEAEIL, SRR A EE Lk Sh, XN g
IZHEET 5, BIREFBROBERFBEEL VNI EEIA 0T AR THLH, ofEs & v
RIBWFIET DAL H D Y, EEEMEHSGO > BAO I, PO 2-~rurmr7 )b

18



1 BIRRUEZOILEEY

BEICHEALTRBY ., tholnEasFoHh L ITHBICANSD S Z LiZ TR0 2, digh
X, gz WToHh, a2-~v7n7ua7 ) A ENTZ ., REEL7-0 925 2,

B, BHBEICBIT DM OWIUCEELE 2 DAL LU, REX IV RIERT 4 F
Feth 70 ¥ OREWITE # o X 7 B OBEL, 7 V2 — /L8 E, EDTA O, A% OO EtH
@T%E&f;e‘zs%é D, Fo, KRBT D HEEHORRE, B A L NIRMEEEN OIGE E~D

EHRCEER O3, R OSHANERE S, BIBE BT 2l OWIC K EE 5.2 5 7,

@@9@5##& ZOWTIE, B b TIEE OB L 72 #lSR ORI 70~80% N #EE R (B O ghiRE

’ﬁmf 5~10 mg/day) . 10% 23R (gD FEE T 200~600 pg/day) (ZHEEESH D D, ZDiF
. HEERREE & U CHERR 0 A, R, REEL. RITFA ST oD P, EEF O, WIS
7b>otﬁ%m;§®%>@ MBH | BER % OV OO 50 1 SR O NI D & D bR S LD Y,

g 2 MR L TR e BT, IR S AVRNIC TR S 7o BUR MR R S 72 digh o0 408
WE 162~500 HTH o723,

7 v MIFEREHEN & LT 191 mg/kg/day OHifhZE 3 » A MR A&KEG L7 BTl O, M
Bk, MR, AEHEL B, MR CHLERIEENE L ER L. BB HRIED 258%) LR (e
D 520%) TOEFRBEN-T?, HisHEH & LT 76.9 mg/kg/day OHigh, F 7= iXmEEHsH &
L T 38 mg/kg/day OHERZ ) 1 7 AR OGS Lz~ v 2 TIXENR & TR CHgnR g o &2
ARy AW

WABREZ DOF ISR O TS H DD L FO b MEBREMW O ARG LN TS, 728,
Fe{bagh o 3% < . ZRLSNOLFIERED F LI 20,

FRALHSN D 7 = — 4 (MR, RBITT /YA oY T I 7 a ) [TEENICEBEESA T
TG 12 NOFHAETIX, FEMRER DX BRERIZ LTk, 42 M OVR O #iERTR 23 B @)
ST Z D Y BHAREIIMEN L LRI EIND EEZXLND, BT DWW ARE% O
RO Bgﬂ"éfﬁﬁﬁk LT, b OBRERERRIRHER DD, 7 v M 12.8 mg/m® D
fpfbffigho =7 1 VL (EREIFEET IR (MMAD) 1um) % 17 BRI A S THfide
O ORERZWE LIorER, Mo den & &I X E— BB B L T 24 & I3 95 A
BEOK T% E7e 0 | T 6.3 Kl TH 72 9, é BT, 7> MZ 90 HIH, FEx Omfbifith
KL OWEEHEh D=7 1 VL & W AMREE SETFER, KICEA 2B b dgh D F /i - KON~ A 7
0 A —Z—ki+f, KEEOFERHES (ZnSO4 + H,0) m%m\#n%mﬁmfﬁw L. ik
ROBICHE OB Z KT L TWD Z DRI TS GEMIE, A5 - AEENMEA) IZFHE0 &
BO) Y,

7w M2 0, 8mg/m3@ﬁa@1hﬁf’\+/*j%®i?u YL (MMAD 3 um Aiii) % 14 A (6 K
W/B. 5 BAHE) WA S, BEMRKTH 1 BB ORNTESHAHEE Z2HE LR, 8 mg/m’ D
Jifi TR RREEIZ L~ T 3.651 B 7oAy, MBEE U 2 oXE (LALN) <OBM, Bk, FFlsk, ik,
JRCITXBRBEO HEMRIE L IZIER U Th -7z, 14 HREOREEHIFZ IV T Ok O HHEnE
JE S RHRRE L 221372 < AdlZedRit 2 R LTz Y if: A L0, 03, 1.5, 4.5mg/m’
7w M2 90 HIE (6 REfl/H, 5 HAE) WA SE, IREMIR& TR 1 HAE 29 HAIZ, ks
Mg, PR OHER DA B2 T TAER, Hz?sagﬂ;ﬁlﬂwﬁiél HHEIZ, 4.5mg/m’ ﬁ@ﬂm@mu/ﬁ%
FERXHRRED 1.8 5@ Mo 723, 2 OO CITHENIRE OF B 2B INIEA SN ho72 19

IR ERE 2 B OWIL, DA OME E L TROWBENRS 5,

Z v M OKEEMEO @) BRSO KIAK 0.4mL (High & LT 0.02mg) ZRENEE LT
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1 BIRRUEZOILEEY

fik, BEED 90%LL EIZHOWTIi~DOIR Y iAAL L 3 LN OIEKRFES b7z, 0.1 mg,
0.2 mg OKENEG T, HREPHCHAT 2 BE O, B CHMRENFEICHm -7 2
EDD, Wi BT LI iEn O — TR~ 5 T E g s Y 2, Bk
FEEVRL T CRIFR 2 pm A) OB 04 mL (High & LT 0.1mg) ZRENEE LR, &b
% 8 R ORE TIIEGEO D & L LENRENMN LR ESNTEY . 5 BLWNIZH» G
WAL GBI 14 F5fE), L2L, 1 mg ORENE G THH-TH 2 HEDONK, BTl
E RSN OEREIT A Do 1P,

(2) —BBEURUARE - FESN

® 2HusEt
®31 AMHEHEY

[Hgn]
[ULZRE R Bk e, PEEYs
~ A #M1  LDLo 5,000 mg/kg
(FEiRE)|
[ULZEEe i BoEE, TEE%
7 v b # A LDso 2,510 mg/kg
[F2{bdgn]
[ULZECe i BoE&E, TEE%
7w b A LD  >8,437 mg/kg
~ A o LDso 7,950 mg/kg
~UA N LCso 2,500 mg/m’
(A $n ]
[ULZ/EEe PRI BOERE, TEE%
7> b 0 LDso 350 mg/kg
~ A A LDso 329 mg/kg
FELE Y R ! LDso 200 mg/kg
7w b N LCLo 1,960 mg/m? (10 min)
7 v b A LCso 2,000 mg/m’

() WNORFREIIBREERFH 2R,

i (R SCMILIER O 7 2 —L2WMAT L L, @R 72— 2BE5|SREITZEND
Do WMAT D Eamik, e, %, B, s EA T, OB LR, hEX. &
EAEL 5, TN THREMERIZAE TR0, RICAZ EFRMEETD D,

HFACTEER TR I B2 R L, =7 0 Y U RGE & EEZRIM T 5. AT 2 &%,
WHEESR, AR, B & L&, BUINZA L, ROERd 5 LS, el oBBu®, &
K MEAE, MR, Ve v ZEBEE T D, BRI < ERR, R, BERMEEZAL, RIS
A% & T, A, EEOMMEELAET DO,
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1 BIRRUEZOILEEY

@ - RESEH

7)) B tEESh T R F L LT, BUKMEORELH A L7 Z-COTE HP1 (MMAD 3 pm i)
KOZYE L L CEELEEZ LTV 720 Z-COTE (MMAD 3 um i) 1 NI, Zine Oxide
205532 (A 7 B A= —H A ARy Z2— BOKMEOREAIEZ: L, MMAD 3 um AJifi) %
flEF L, Wistar 7 > ME45 LA 1 FEE LTO, 0.5, 2, 8mg/m’® Z-COTEHP1 D=7 1>/
Jb. 8 mg/m® @ Z-COTE ®=7 1 Y /L 8 mg/m® D Zinc Oxide 205532 =7 1 /' )L % &H[IZ 2
W (6 Befil/H, 5 H/AE) PR L CRA SE7- itk AEMRE (OECD 7 A A R
TA A2 HERL) AT o7, ORGSR, 3 EEIOR T TRER—BIREE, R, Mk, miK
AT IRSDEZEIINTNOREIC b2 < | HIROBSEREICO R (IT R ol JEX
ififaPeist (BALF) #i#f Tix. Z-COTEHPI1, Z-COTE. Zinc Oxide 205532 @ 8 mg/m’ T
IfrRER, FLERDLK#ERESE (LDH), B-7 V7 n=F—¥ RZ L 7 EOHRERENE~ 7
07y —YOAaERBA. Z-COTE HP1 & Zinc Oxide 205532 @ 8 mg/m’® #f CIEM:fEHETE

(ROS) DA ERWAD (Hild~r 07 7 —UNb0N5WETHY, fili~rn 77— 0k

RIERIENE DAL T % KB LTV D 84%) 23872, Z-COTE HP1 Ti&, 0.5 mg/m’ LL EORE
C TGF-B. 2mg/m’ L EOFETH A h A (CINC-1, IL-6, TNF-a) OHE/LEME 25
Nz, JREALRRFA0MA ClX, Z-COTEHPL, Z-COTE } (" Zinc Oxide 205532 @ 8 mg/m> Bf
DI TR 2 EZATE~ 7 07 7 —V OFEFE & MKE SC-Mika R, i ia o JRIEkiS i |
fE D BRI XX S E AR O IR OBEEE 1288 N % 78 . Z-COTE HP1 @ 8 mg/m® FE Tl
i~ 2 a7 7y —VORBIZE MY RE T EL ALY,
F KifTH% Z-COTE HP1 DORBRFERNS, NOAEL % 2 mg/m® (BRFIRI CHILE
0.36 mg/m®) 3%,

A1) Sprague-Dawley 7 v b 4~6PC%& 1 BEE L. 0. 1.1, 4.9mg/m’® DE{LHESH DT ki f =
T a Y b (FRASEEEE CERL, R FAORIRE ) S0 nm, SATEERIRIT 1.1 mg/m® BET
48 nm CR(TAEYERZE 1.8 nm). 4.9 mg/m* BEC 51 nm CGRTEEHEMRZE 1.8 nm) (2 2 R (5
Refil/H . 5 HAE) WA (REEE) S, BEKTO 1 Hi%, 7 H#. 30 H1Z(Z BALF,
ARG I, B, Dok B E L Bl D JRAE D B RIS D W TR T2, 72 58 IR EEHIRT | 1.1 mg/m®
Bt 4.9 mg/m® BEO S PEEPRIARIC K E B T e o 72, FEBROER, 1.1 mg/m® LLEDORE
TIREKTO 1 B, 7 H% O BALF T ORMIaE, FHERER, ¥ v 7 BOFE Y
S, 4.9 mg/m® BECIREFEAA T O 1 Hi%, 7 H#. 30 H# 0 BALF H0 LDH O B 7%
BT, EFMEORIELIIT OV T, 1.1 mg/m® BECTIIBREK T 0 30 Hi% £ THIMERE
O, R T O 1 BRIZY o/ EREOBM, 7 HEZIZERIERE ORI, 7 BT 30
H%1Z 8-OHAG L~V OENINCH B ZE2 R T, 4.9 mg/m’® B CIIREHK T O 7 HLIZAIM
Ekd, JERIEREL. 8-OHAG L~V O B2 Z 78D 7=, MO FHBREAR A T, B
BTo1 B, 7 HRICHBEECEE (11mgm® i) KOHFEE (4.9mgm’ i) ORE~
DOUFHERRENGRD Btz MIRE O X 30 HZICITEE (1.1 mg/m’® ) K OMHK
RRIE (49mg/m® BE) Lo 7, DIROFEMEEEFAIMAE TIX, 1.1 mg/m’® L EORE TIRE
KTHO 30 HRICODZ > TERENSHFRED U L SERZEA A 510, 4.9 mg/m® B Tl
AT D 7 BRIZFFTRAEAE A A B, 30 HIZISLH 0L L EEngigshnz ',
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| ERRUZOIEEY
ZORERDH . LOAEL % 1.1 mg/m® (BERPLTHILE @ 0.16 mgm®) &35,

/) Sprague Dawley 7 » M 12 VL2 xfREHE, 18 VO/BEAMRERRE & L C, MRERHEICI LA R EENE
ECHERL U7 bRign o) ki =7 m Y v % 2 R (5 BRf/H. 5 HAE) WeA (45ig
) S, BEK T O 24 K%, 7 Hi%, 30 HRRICBRZRH L, H&E Q. w3 vE
fe v 7Yl Lo TEMROR BRI 21T 2 R A21T o 7o, WELFERRHMNIX, FIZ
JEFBEMSEIC L DAKAERGAE 50 H1E (LPF) H7= 0 OIEMERE (U U oRBRE 7213
fao> 2 (ELL EOERE) O, 7o b NI BN ORERIRE B, /a5, BB, RE -
FBNORIEDHEZFEHE L Uiz, BEEEIL, £ 1) 0, 1.1mgm’, FEBi2) 0, 49mg/m’
E LT, B, =T Y NVHOF R OKEERIARIE 1.1 mg/m® BET 48 nm  ($falAEvE
fﬁﬁ‘é 1.8nm) . 4.9 mg/m’ # T 51 nm G¥TIEEH¥ERZ 1.8nm) Tholo, ZOFRER, FBr 1)

. BRI T 24 FEE~30 HEZOBISE/R LIS D & D 6/12 18 (50%) K
1. lrng/m RED 16/18 L (88.9%) T, B RE N SKERAJE BH K O & BH 0> RS |2 2 A A
(T U »RER) OREAFERD B vz, RIEMFREEL, 1.1 mg/m?® BETIEEYE 2.39 /50
LPF CT& V. *FREE (¥ 0.67 f8/50 LPF, p=0.002) & bz L C, AEICHEM LT, FE52)
IZBWTH IR T 24 R ~30 HZOBIERE R A0 D & kP EED 7/12 L (58.3%)
J V4.9 mg/m® BED 16/18 VL (88.9%) T, B EEN O SKRER(AE P K& OV A T8 [ o> fEdek (2 &
FEARAD (=12 o /NER) ORI b, RIEMEREBIL, 4.9 mg/m’® #E TILHH) 2.44 {8
/SOLPF T& 0, *fHERE (F34 0.92 f#/50 LPF, p=0.011) &t LT, AECHEM L, 1.1
mg/m® FE & TN 4.9 mg/m® BETIE, MR T 24 BEEIRIC, JRIE ERN~D U o ERiZH %
£ 5 JRAE & H3 B2 é;mtrbx 7 B, 30 HIRIZIIWEAE LT, SRS BRI o 28
REIIBE SN0 o 70, 728 X REECITRMERE Y > BRIZEIEA DR o 7 19,
ZOREREMN D, LOAEL % 1.1 mg/m® (IBEERULCHIIE : 0.16 mg/m?) &9 %,

) Fischer344 7 » M 10 PB4 1 £ & L, B{bifignooF ki -7 = > /1 0, 2.11, 10.4 mg/m’
(ZRFEBEEARIE CIERL, —WRRIFE 35nm) % 4 W (6 WffE/H, 5 H/AH) WA (2HIREHE) I
. BEKTO3 HE. 1 7 Atk 3 7 HZIZ BALF ROMIBE, 7E A &0 LT-, 72
o, MBI HICHNE S e 7 1 Y VRL T O REEIRRIE, 2,11 mg/m? BET 0.126 um (5%
(TEEHEMRZZ 0.011 um) . 10.4 mg/m® BE T 0.148 pm  (S&(IEHE(F = 0.014 pm) THo7=, T D
FERL 104 mgmP BET, BREEK T O 3 HE O BALF o, HHekE, ~7ue7r
— U8 A NI A R P EREER T (CINC-1,2) . BBk A LA —1—Th 5
ANLFF TS (HO-1) MM U720, BEK T O 1 7 Atk 3 » AR OSHTERT
X HRRE & LR THBE RN R o 70, Eo, MoOREMHE 2L L&A, 104 mg/m®
FECITBER T O 3 HRICHO DTN I CRIEOKIENA DN, 1 » A%, 3 7 A
BICIIRIEIT R SN0 o 7o, MlRICITER~I v 7y =V Lhira2GAE~r a7 7 —
UHRES, o~ n T 7 —VIEa LTSI A TERK L7z, 2.11 mg/m® BEClIIER
BRET 12O EORE R THMORIE LA DI o7z 19,
ZORERN D, NOAEL # 2.11 mg/m® (BEEERPLCHILE @ 0.38 mg/m®) &35,

) WfbdgnD T ki & LT, BUKMEORELE A L= Z-COTE HP1 (MMAD 3 pum AJifi)
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1 BIRRUEZOILEEY

K OSIYE & LT Zine Oxide 205532 (A 7 0 A —H —H A AR H— BUKEOEH
JLER72 L. MMAD 3 pm Aiii) ZfH L, Wistar 7 v FEE65 LA 1 #EE LTO, 0.3, 1.5,
45myf®zcmfmnI?ufwxi45mmf®mmommmﬁﬂi7ufw%%%
23 7 A (6 Wefll/H, 5 HAE) MEEE L TRA S li@ MRk AmERER (OECD 7 & K
ﬁ%F?%ymsﬁm)%imLko%wﬁ%\*%;%Ltk%t%*%%%\WE\
Mg, R~DOEBINT ORI G 72y o 72728, Z-COTE HP1 @ 1.5 mg/m® LA EDOREK Y
Zinc Oxide 205532 @ 4.5 mg/m® BEO MG T D > OFE 72, Zine Oxide 205532 @
4.5 mg/m’® B CHiE RO B /RN %2789 7=, BALF f# CTld, Z-COTE HP1 % (f Zinc Oxide
205532 D 4.5 mg/m’® BETHHER, U L/ %k, LDH, -7 V7 u=4—8 X RIEDH
BRpEMeE~rnury—v fild~v 2 w77 —HRGWIEERBEROA BRI 20D
fliDRIE L GENRE SN, Mild~2 77—V HkS M%f%%@@ﬁ%&@&if
JRLT-D 1.5 mg/m* BE T H A 5 4L, Zine Oxide 205532 @ 4.5 mg/m* BE CTix¥ A ~ 411 > (CINC-
1) OFEREING A B, FHEHR 7R A ClX Z-COTE HP1 K& U Zinc Oxide 205532 @
4.5 mg/m® FED B K ORI RIED B CHBEMEM T, MChirzaAll~ra 77—
T & A RUE St b BB TR, iR o R ER IR Wg@iﬁﬁ@&ﬁ®%$¢ (N
ZRWT=, X 5|T Zinc Oxide 205532 @ 4.5 mg/m’ B Tl EE & ORI &1 TR R2 @Rk,
JffHE U o RETY BB O FEAERIT S I A TR D zanmmuowmyﬁﬁf%
i ChL A2 ZATE~Y 7 07 7 =V OEMOFAERENMN BTN, Mk ~0RE TN
b T~ b O ThH o7 10,

ZORERMN S, Z-COTEHPL (F / Ki 1) OEBFERIZIESE, NOAEL # 1.5mg/m® (IREE
RPLTHIIE : 027 mg/m®) 9%,

A1) C57BL/6 ~ 7 Aff 6~8 IL% 1 FEL L, HHROBRLEESR DT/ B 72 L, /KICERE S
HTCRTIA P —T=7 YL L7 0, 3.6 mg/m® (—&HKiFE 0.015 pm, ERF ORI T-D
L EHIEE 0.046 pm, B(THEEHEMR 2 0.0018 um) % 2 M (4 BffE/B . 5 B/AH) . 0, 3.3 mg/m’
(— KL 0.026 pm, FRERH ORI F DAL 0.036 pm, BTHEHERZE 0.0018 um) %
13 M (4 R/ SE&)&A(iﬁ% 2) SHIMER. WTHORBRTHIBREREOK
ERMIR, ORI BT 7 < MigEEIC b2 BT/ > 7o, BALF f& Tld, 2 MR
%ﬁTV&D77~V&ﬂ¢ﬁ®ﬁ%&%M%mbt# HHERIZ DWW TSI 5 &
LEIGN 1.7%THY, DT RN TH -7, X /7B LDH [JITHE 722 id 7
Modz, Elo, TREEORENRYA NOA 7T IA LD HE IL-12 (p40), MIP-lo. TH
%QWM%Mbtﬁ ZIO ORI BRED 1.6 5, 135 bl Ttho7z, 13

HRBERE T~ v 7y =V ORERMENEZRB DTN, FHERLS LDH, 4 M A 72
SICHBREIT o722 Fiz, 2 EMEGER L O 13 EMSRERE T, BENR%ICT
PRI AY ) o F X L UT A RNT, RUEIBEBIEITA S5 T2,

ZOREREMN D, LOAEL % 3.3 mg/m® (IBEKULCHIIE : 039 mg/m®) &9 %,
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1 BIRRUEZOILEEY

Q@ 4B - RAESMN

7)) Wistar 7 > M 25 JCA 1 L L, BfbiishoF 7 ki (Z-COTE HP1) =7 a2 /L 0,
0.3, 1.5, 7.5mg/m’ ZiFR 6 A AR 19 H £ CTEMICEE (6 FEfl/H) L TRAIEZ
AR A BB (OECD 7 A A RTA > 414 HEL) OFER, 7.5 mg/m® FEO i TH
R R OB OB, PREE DM & o 37 JE, BREDOWNE AMERIE & Hil 238D 7=,
LU, R OB BT 2 K/ ST A — X — (T BT o722, e, =7 m YL
ORI T 2 EHT 2 o 7223, A LB blign ) 2 ki r-iddh - B¥IEEOT) ., 4)
TiH L7ZbD LRI LMETH -7,

ZORERN G —HEMED NOAEL 13RE7 » b C 1.5 mg/m’ (BEEHR UL CHEE : 0.38 mg/m?)
& U AEFRRE A B E D NOAEL (387 ~ b R OUE(FC 7.5 mg/m® (BEER R CTHEIE : 1.9 mg/m?)
PLEET 5,

1) HERSOBREEE (ZnO) & LT, BUKMEORRLEEZ L=F / ki (cZnO Lord, H
FE ORI (Dso) 18.3nm, #BRF OHIEIZ X5 MMAD 0.97~1.73 pm) . K& VK4
DORMULELZ L TWRWT 2R (WZnO LR, HFEWE D Dso18.2nm, RERH OHEIC
X% MMAD 1.19~1.4um) %, &) /Ko7 LE LTO0, 0.5, 2, 10 mg/m’ D
JE-C, Wistar 7 v MUERES 10 PC& 1 BEE LC, ZRBCATO 43 H R OSECHIM & L CTiRK
14 B, ZRECHIESS HIE (Fo) 1XAF TR EH 90 HE 725 K 5 IR ARE (251%
#&) L. £7cMfE (Fo) 134F0R 19 H £ T ARREE L7z (6 ffil/H) ., M (Fo) ~DEREEIL, 4E
B% 20 B2 DAFOHAER 3 HE TIES M - B OT-DITIRIE LA, HAERK 4 BB 22 H
FCME (Fy) & HAEF~DBFEEIT-T2, £z, KTV A X2 LD FIEOENZ R 5 7=
WIT, ZnO DRMEAELZ LT\~ A 7 8 A —HF —H A XDk (WZnO L7, HFEY
B D Dso 1TETE T, BT ORIEIC XL D MMAD 0.82um) =7 1> L L LT 10 mg/m’
DIRFET, IBIT, Zn A Ay (Zn*") [ZX 2 EEZBIEIT 572 OIZKEMED ZnS0, + H0
DT /v (HREYWED Dsp 1,080 nm, #REH D MMAD 2.25 um) % 22 mg/m® ORE T
(ZnO D=7 r Y )L 10 mg/m® & Zn*" & U CEE/VREIC/R HIREIREL) . Zn0 OF / ki1
ERBED R, IR, WE PR D A Y 2 — /LT Wistar 7 v MERES 10 PER OV D HE
AT AN ST, 7235, 7/ Ki T (¢ZnO, uZnO) &~ A 7 v XA —%—H% A DKL (WZnO)
DRIFEIX MMAD THHET 5 & REF RS, A 78 A —F —H A XORFD IR0/
Snotz, RERORER, M (Fo) 2OV TIXLL FTOMENRE LN,
¢ZnO | uZnO . pWZnO (ZHEFE A 7-MERE (Fo) Tik, ERIREUE, BRIRILF/NT XA —& —IT
BREE (C B L 7= L 72 0y o 72, ZnSO04 - HoO (ZHREE S U7 MEE (Fo) TIRTHEAS 2 BT,
uZnO (ZHREFE S - MElE (Fo) TIXMERE~OEEII /20 o723, ¢ZnO (ZHEEE L 7=t (Fo)
? 10 mg/m’® BETIE, HIRF R OWEE FIEREI D U, S 7 BN EITREEL D b
) 5S%IKD o7, FT2, ZnSO4 + HoO [ ZHEER S AV MERE (Fo) TIXARTEBEMOIHI 23 54
7o EORBWEIZEB TS, HEHE (Fo) & H I, IREHRA., HERE - B2 5 7EMm 5 (Functional
Observational Battery : FOB) & OMEEIFEREFE(MIE (motor activity: MA) DR AL T DL
BV Do T, MR TR T, ¢ZnO IZHEER S 172 10 mg/m? BEOHE (Fo) T B LBk EK
HHEREL, U 2 RERELD I A B AR NGRS BTz,
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1 BIRRUEZOILEEY

90 H[HMg#EE% d BALF #4 T, ¢ZnO, uZnO, pZnO [ZHEFE X 417= 10 mg/m FEDMERE (Fo)
ZnSO;4 * H,O (ZIEFE Ltnmynﬁ®M%(m)fﬂ¢% HER O BIANC L 2 Matk o s
. ¥H# v RJE, LDH, 7V HVKRAT 7 X —F (ALP), y-Z VA INVKT AT =T
—¥ (GGT) OEMMNFERD HI7z, ¢ZnO, uZnO |ZHEFE L 7= 2mg/m’® BEDOMEME (Fy) T, GGT,
ALP, LDH (FED ) 238N 7=,
ﬁﬁﬁﬁi%ﬁﬁ?ﬁ\éf®ﬁ%%g®%%%ﬁ(ho%gflm%miZﬁm-mOT
22 mg/m?) (ZHEEE L7 ERE (Fo) OMiClE, AFHEkoRE LAk~ 07 7 — Y OL ENEE
NI S ., MBSO E P Y > 8 (ithd - [ S 2/ E) ORI FED bl
72, MiiAila oS ORE S & U-C, 1 AUfIE bRz HAE O T A K Ol N O i i 7 (debris)
RO BT, ¢ZnO, uZnO [ZHEFE L7= 2 mg/m?® BEDHE (Fo) DTk, Dok~ 7 v
77—V EIIFFERIRE O AN BIEE STz, 0.5 mg/m® BEOMERE (Fo) CTIImRELkHAR M)
PrRITER O B> 72, ¢ZnO, uZnO, ZnSOs - H,O DigEi=lE (ZnO #'E T 10 mg/m
ZnSO0s4 * H,0 T 22mg/m?) (ZHEEE L7oMERE (Fo) T, SIEOR LR OZEPECF AN Bl
728 (ZnO #@%ﬁf‘*%ﬁ"ﬁ~%f ZnSO4 * HoO THIZEE) | nZnO OIRFERET 2117%%2%@75)0
72 ¢ZnO IZHEER L7z 2 mg/m® BEOMERE (Fo) . uZnO (ZHEFR L 72 2 mg/m® BEOHE (Fo) .
uZnO |ZIRER Ltoslng/m BEOME (Fo) 1 VCCTENEDML | DA O T A D B 42 é;m‘_o é
512, ¢ZnO, uZnO @ 10 mg/m’® FEOMERE (Fo) OMEIAT ERZOZAM (MifafE o s R
W BRARAE) A DITZ, ZnSOs - HoO OBEFERE 22 mg/m® #F) Tix, MEHE (Fo) THRIEM
Hea iR e O BB 25 558 O R - B Rz kA e (Fo) 1 PCCMEBE B2 OO A BB N A BTz,
HAAF (F1) Tk, A% 4 B25 22 B E THERES 584 1 BEE LT, ¢ZnO, uZnO (2D
TIZ 0. 0.5, 2. 10 mg/m’® DIEE T, puZnO 2OV TIE 10 mg/m® DIEEFE T, ZnSO, » H,0 12
DUNTIE 22 mg/m® DR E TR A W7o k5H, SRR E OMEED iR E (ZnO #'E T 10
mg/m’, ZnSO, * H,O T 22 mg/m?®) (ZHRFE L 7-MElE (F)) i CEB 72 sk & i Ekiz
R LIV, S5, ERED cZnO, pnZnO, ZnSO, « HyO (ZHgEFE L 7=t (F) o &
T, M ER OB~ PEEEOEMESCHAEN A LN, ¢ZnO 22OV TIE, 0.5 mg/m?® BEOHE
(Fl) 1/5 VE & OY 2 mg/m® BEOME (Fy) 2/5 PECHRE_E R OB A B VECH AN 2 B 7z, uZnO
(ZHRTE L7 M CIX R DR e ~ DR BIT A D727
@Jﬁ%‘%éf&r (2N iuT@n‘*%ﬂﬁEﬂf:o
ETORBWEIZHOWT, BRBEHEORIGHI, 2R, Zhaee, WM, FRE. EIR%E
FH AT OE A’\@%ﬁﬂifoﬁi))oko HAFOALFR, B E COMRERIIN, AT LM
e ERREE, PRRRFSE R O RE~ DB IR D o T2,
Fo. BRBALVEY (T4, TSH) ORETIX, R TORBRMEICOWT, M (Fo). 11
(F)) ~OFEEBIRD LN ho72"Y,
7B, EH DL, ZnSOs » H2O IZHRFEE L7 T » K Tld, uZnO, ¢ZnO, pZnO DFELERE ~D
AL e U C, M CIXEEORAR L EEE MK, BE & MR TR AR & BEIEE R
EBITEL o Tn LTS, TR HIROBEMEA Y L 18R LT Zn®T O BFELIFE DA
EADULHE Y — R0 I R 2 — o DN R A RFEICERT 552 T05 7Y,
LR T, AKICERR 2B b FESh DT /K- RO~ A 7 m%~§?~ﬁ% IKEBVE DR R
ffign (ZnSOs * HoO) KL F-BW TN bXEN TRRE L, i EXGEICB O 2L LIF L
TWAZEMREINTEY, Zn OGN RBEIN TV
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UL EDORERD D | BEOBBERENHE I ¢ZnO, uZnO OEBFF % VT NOAEL
ERETHI & LT D,

—EEIC OV TIE, BE (Fo) TlE ¢ZnO, uZnO ~DIRFE TR b ioigik~ s vn >
7— BEOBL R OZEPERL A ST NOAEL % 0.5 mg/m® (BREEMR 1 THIIE : 0.13

mg/m*) . #ff (Fo) TIE uZnO ~DIFEFE CTHRH HIVTZ BIEDOIR R O ZMESCTFAIZ SN T

LOAEL % 0.5 mg/m® (BFRPLTHIIE : 0.13 mg/m®) &35,

¥ (F1) Ti&. ¢ZnO ~DREE TR bV MR O b DR MELHAEIZEE SN T, #ED

LOAEL % 0.5mg/m® (BEFfRI CHILE : 0.13 mg/m?®) ., M NOAEL % 0.5 mg/m® (RgFIR I
THIIE : 0.13 mg/m?) L9 %,

ATEFEVEIC DWW TR, MERE (Fp) @ NOAEL % 10 mg/m® (BREEfRI CTHILE : 2.5 mg/m®) LA
EEF%, Fio, 7 (F) OFEFEME, FEMREEMEIC OV TIE, NOAEL % 10 mg/m® (5

TR THIE : 2.5 mgm?®) LLEET 5,

@ Er~DEE

T) RSO, v SRV T L, v A =y VIR EO&E ORI, Uil e & oL
PN TRFICRAE LSRRI DO 7 2 — 2 (JEF) ZWMATIE, EEHASCT 2 — A8 L
PRI 2 BHIERZRIET D 2 LDV | B LHN 7 2 — LA TORENE -T2 &b,
FERFA & I TV D, SEROBBIZEM THY . 72— 2 EZ WAL T 3~10
%%K%EL\W%E%kbf%@%ﬁﬂ%iﬂwéﬁ%\W&l% DB ENDH D, %
D%, I ME, WP, BRI, T KOHRWIEREL, MEORITREA D &
5&%%\%%%%E% SHREAEDY 2 &b D, SERITARIBENE T, 24~48 IFFf#IC
EREE SN WZRIET 5121 4 HIED DD Z N, IEfERFEIIAH T 208, W
4Fﬁ4/% Lt%@&%x%ﬂf%é”m

A) WALHENCIREE L7 2 &L DRWERTIEREE ORZ 7 47 13 K (B8 AN, &S
N) 2, T F AZEFAFT G EERIETO, 2.5, 49mgm’ OF(LHiEH 7 = — 2 (H
BRI 0.3 um) A~ A7 &4 LC 2 FE A S, BEZ O BREER, (KIE (DR
FE) . MEORIENEY A h A > (IL-6, TNF-a) ([ZDOWTHRTz, 728, FIEE~OBRE T
Bpp I T, BEORRIIDRL LY 4 Mo CEYRIEI H), A7
T4 T 13ADH B 1 ADNFEREPTHE GRBRE) Lz, ERoMBER. AERICO0y
TIE, 12 A 11 A28 2.5 mg/m®, 4.9 mg/m® ~DIEFEH I RIRE (0) o ARIERAR =
7 % LAY 4.9 mg/m® ~DBFICOWTIIAERENTH-7-, —E L TRLNTIERIT
WFRE, AR, L TH ol RIBIZOWTIEMER U X A0% 1.0°F (0.56°C) THH7=0H
FIDOMRIE (R—AF 1) 205 056 CLLE, ER LIEBAZRAL L- & X1, 2.5 mg/m’,
4.9 mg/m® ~DOUEFED 6 Kiff]~12 BEfZIcZ N 9 AL 7 ARFEL, RE EFH 0¥
ZIEI 1.23°F (0.68°C), 1.35°F (0.75°C) Thote, MIORIEMET A N IA D H b,
IL-6 D L~b it IRIREE & Hele U C, 2.5 mg/m® KON 4.9 mg/m® OBRFER ITBREFERTON— A
FTA D RIEIZ ER L, 49mg/m® ~DOBRFEICHOWTIAER LA TH -7, TNF-a 2D
WA & 27 BE MBI 7 Dy o 72 29,
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v) AT T 47 4 N2 0, 5 mg/m® OFR{LEER 7 = — 2 (EEF IR 0.17 um BLF) % 2
RER A S /7R, Smg/m® R O 6~10 FEfIZIZ 4 AEBNE 2 — ABWOERZ D72 <
&b 1 DL EFRZ 72, MiHRRIC A IZA Do Te

=) PEOHFEHFHFE LSO BETTEE 20 A (55 18 AL 6 FaliD LIS L) %
K5 & Lol T, i & IR, ImBERElIE (A XA v X~ —) 20T, &t
¥, FHOBENC, M X ARELZREORIZIC, il BERRENEDD) &k
HRICER L, EPICRIREFEAY YT T2 X DRI OMENRENE (FaT. Fk
I3 BEM LT, FOREE. AL 7T —IC kAR T OMWENEEDOFLLEIL 8
ffl TLV @ 5 mg/m® £V HK o723, 787 3 NS OO TR E DK 7~19 mg/m® T
HY., DB 1 ANTIEFHEOEIE T 363 mgm® Thovo, FRIPFHEE &K aeniEE
[IFAEREOHBEN A LIV, FHZTFHOBIEM TR BWERER SNz, [LiE T Ol
PRIR BT AT B F CHRERHBENICH Y | [P OHIEE & OFBITR o7, &EE 2 —
LEVEFRIE LT HBE LB 57, Ly N UEBESHIEIEIC L 25 EE T bIZA bR
Mmole, 7. 3 ABFEEEIEZ WM EITHRE LTV, A1) TLY Tl & H L 722
STHRLIEEZA, ZEPERET 2 — 2B OERDD 2 s 1 DERBR LI EEZEL
oo ZNHORRND, &B 7 2 — LB T DMMERTFET H B2 67,

7)) WALHENICIREE L7 2 &L DRUWERTIEIEE DR T 7 47 16 A (B8 AN, &8
AN) Z. BbHEEgh DT ki 0. 0.5, 1.0, 2.0mg/m’® (REEEEE 0.5, 1.0, 2.0mg/m’ DELK
BHEERIAITE L4 47.8,62.8,85.8 nm [EXGREIXZ N ZH 1.69X10%cm’,2.03 X 10%cm’,
2.53X10%cm?) % 2 WEMRE TENEN 4 FEREE (30 5y X4 BlOT)L T X — % —E# b
D) SH, FIRE~ORBEAER, LORE 24 BRIZICHARE, i, MEERE. IR
—M LEFRIRE (FeNO), (KIROHIE, EMZEIC L &L I Lc, £/, PIEIRED 2
~6 HMAT (RN—ATA V) EREIBED 2~6 BEE% (RERE) I, ZhH0OM
BEOFENFEM SNz, TOREE, 1.0, 2.0 mg/m > ~DIEFER I, MiET oM 2 2Ry
B (CRUGMEZ VX, MIET R84 RA XL NIE) ORERIFHIZREEM, 2.0 mg/m’
OB FER L~V O8N, 37.5CLLEDRIR EF- 2 R #BRE Sk o8, > 7 v
T UWERER RV, KRB, ATR) &8 L7ogEBRE B OBEMNATRD b,

7)) EFEA) LRI UMIEF — LMK BFBEOR T T 4 7 HBRT, @ECHEREE DR T
T4 T 16 NBIES AL Lot 8 N) ICEHESA DT KT 0, 0.5, 1.0, 2.0 mg/m® % 4 FF[H]
R (30 7 X4 BEIOTNIXA -2 —EHHY) L, FRE~OBREBERISHEEZHERL T
RIEAIL~ —F— F¥EME~— B — %58 L72EBR T, 0.5 mg/m® UL EOBgEE % 12 K ]
WK (ME DRI ONZ) OB L REOMMA - Hivlz, £72. 0.5mg/m’ P O
WX, P O ERE, IL-8, IL-6. ¥~ U v 72X 2 a7 us57—F-9 (MMP-9)., KU
WAz nT a7 7 —RBMERT (TIMP-1) OFERMINNTRD bV, MR E R
2o Tz, HFPERE X R IL-8, MMP-9, K ) TIMP-1 O ORI IZFRY
BEIBER2SGE 0 Bz 28,

27



1 BIRRUEZOILEEY

F7o. FABROIZET A AL DHDRT T ¢ 7 EBRTIE, FIEE~DOIRER IR EE
faik (EBC) HoHighl A A~v—D— (mA =2 kU= By (LTBy), XFF KA = b
Yz (LTC4/D4/E4), 8-A V-PGF,,, pH, 7B RAX 7 Z Y E, (PGE,)) %7z
FEE, B LTSRS/ RO AIZ L DB IR 72 2,

)T AU B D2 SOOI T 1946 40> 6 1975 EDORIIT 1 AELL FENN 7= B8 978
ANEX e LIZAR TR 1975 4ERETIC 73 AT LTEY 2k B Anic ko<
AHET ORERE(VIET L (SMR) 1£0.83 T, AEREEINTIA LN -7239

7) 74> 7y ROEHBSKT O @ 234 N CHUBIFHE SS ) LFlh, HRTv YT
ST IRFEORBRE 161 AOFHE T, MRS TIREN T b m <L k) CAR
FET 25~4.5 mgm® (A ERIT 90% CRICHMLMEER) Tho7oa3, FliFEAEREE IR
GRINGEDIEEAF IRV R

) BRAbHgh LR EAR L L CoNFT Y un X oSy L LR I E S o
Wk (BJE) 2T %, ZDX A T OFRMEENPFELO K SN THEA S, EESFTO
M VNIZH 2= TR THEA A L7 21 s O FADIERFITIE, H0), FLWHES
MR ARODFRVRIG, SR, F7 ) —8 WA A LT, 6 R ICIFEE & SR, 1M
PEVEIR DS A DAL, MIES X SR EE CHIfEr OMIE M - MlarEiRiE 2580, Stk Esia fiEfe
TE &I S THEFTRIREIC AR L7c, 1 HRRICHFFR & RRIZ S BIZ 7 L, kiR
LU, RERHEREZ B Lo, miRERRFEOKG-72 EPMTOITA, 9 B RRIZEE DK
RELBREZRIEL, ZBSHARICEIVIEC L,

(3) EMNAM

@ ETELGHEICK SRS ADAREMEDHEE
[EBRAIC B2 BB T DRI B D < KB DI A D RTREPE D 3 FHIZ DWW T K 3.2 12
YT ERYTHD,
x3.2 FELGHBICEKEIENADIREEDSE

B () o H
WHO | IARC —
EU EU —
EPA (2005) b NI DRBAMEOFHEAT 5 1IET —F DA 15
USA | ACGIH —
NTP —
HA AARPERERAEY S | —
KA | DFG —

Q@ EBEFEEHICET R
7)) in vitro WERCR Tl BALHEENIZAHHNEEAL R (S9) IRIMOFEIZ)H DL T RAAIF 7
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AP ORGE T | BERE TR TRREREFTR LRl v~ U A R E
i (L5178Y) *0 Tidilfn 2R B REZFHR Lz, SO MIRIMD L U 7 2N B A X —[IRfifE T
P K BEE2F R LN Y | Fr A =— A2 X —fififild (CHL) Tix S9 iMoo
0D b T Y ER R 2555 Lie o723 SO BRI > U 7 N AR & — il (7]
REERE) TR R AT D | REW DNA A P2 FHER L. SO |BIRIMOF v A =—X
INIA B —JifHIE (V79) B b b BLERME A EAINE (THP-1) * T/MEZ23% Lz, £1-.
SO MEVRANO B MMM Y L NER 40 v b BB A AL (THP-1) *9 | & bAfifaLE
R (AS49) Y7 | B U L oR3EERMIAE (TK6) *7 | b MlifRAE SR (MRCS) |
b RRMEM Y o RER Y CDNA B EEFHE LT,

O, S9 BIRMD LV T N AKX —RHE (UER ) CHR B iR P 2R L
77

HACHEEN 2 R R L 7= 3B i, R OB AR H17 (Rec+) & DNA i X (&5 RE B IK
M45 (Rec-) % M\ 7= Rec-assay T DNA 5% 9, b hOERMM U > RERCYO AR V%
FR Lo T,

KU T b A Z— I A2 A T2 AT B ER (3, SR E O DNA {FEMEE R
2 3BCR TRV, BRI E DIREEIC K > TEBFEIICHEST I 2 G P ROEfE O
WIHNZ R Z 2 TREE 2R T 2RBRIETH 5720, BRAMELBEET S 1FHE L TR
LA R

A) in vivo RERFRTIE, BLEEREZR OGS Lz a vy a Rz, (RHIIEZ2RZ B4
A 2B R LT EORE P DLEFER Lo L OWE S INH-7-, /-, &
BH Ly arya unRzgi oM T DNA BEZFHE LAho72n D | L0 EEEIC
L7251 CIZDNA EEZFHE R L=,

FR b Hfidh 2 W AIREE L=~ 7 2 ORE XMl Beifk O Miak s 55, BEENEE Lz~ X
OF ML & OSRIE I * T DNA BEEZFHE Lo le, Fio, Mbliha K& NS L
T~ 7 ADM & KT DNA B EEZHB R L o729,

ROBE LT > hOFEOE ¥ | &ofkh ) ClERENE S Lo~ v 2oF ik
TAMEHFRIE Lo Ty, WAREE L1277 v hOEREC/IMEEZ TR L2, IBENES L
To~ U AT, BRI Y AR R K OVME, ITFHIIE T DNA BENFHE S Y,
HALAESN A B A £ 72 (T E BRI EN R G Lo~ 7 AT, BB REREE RNFRE SR
7- 57)O

Q@ EERFMICET IRISAMDIR

7) Porton ~ 7 AW 100 P& 1 #E L L, EEL T 47~32%DBRLHEN, 44%D~FH 7 on
T 2% DREEET VT L T~2%D T ALTIN T T DG 7R DRI DRI KK L
TRAESEZAMEZMHEH L, #Hghe LTo, 1.3, 128, 121.7mg/m’ O M4 20 @8R (1 K
/0.5 H/AHOBEEE TR 100 BIOREE) WA S, 0% 13 » HRfAE Lo R, 1.3 mg/m?
UL EORECIREINA~DOEEII > 7228, 1217 mg/m? BECRHIBE LN E o7, BRA
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AN OWTIE, 121.7 mg/m? BE Tl LR OFARICH BRI A2 58072, FEEGEED
WAL UCiE, 12.8 mg/m’® L EOREOAFIR CHEIAZ MO AR O, 121.7 mg/m® FEDJifi
TR ) KR, ~ 7 v 7 7 —VRIEOFEROEMN, TV > EKIZE O3
EROHIMPFRD b7, F7-. Porton-Wistar 7 > M 50 P, Dunkin-Hartley E/LE v b
M 49~50 L% 1 FE L& U ClRERICIHE M L723BR Tld, DAORAERICHEER2#EMT <, IE
JEGEE D EIZ OW T H A BRI 222y - 7, Dunkin-Hartley € /L€ > b O & IRER

(119.3 mg/m*) 12O\ TITIHRA OB OIRTE T RNE - T=27-8, 15 [B H OBRFERIC
BRES T IS, £O%, BIENGES Lz, Zob. A Vl(LHE-CH ESh, T F T 7
I Ly LR ENBIERFICAR L TWe B 2 biv, RIRSEO~FH 7 1
B UNFIELTWEAEEE DB 6D 2 b, BB ADORKYEITFE TX 78

272

@ E MCEYSENAEOMR

T) T AV HD 9 OOHIRERT K OFEEH R T 1946 025 1975 OIS 1 ALL BT
BT BE 4,802 N (HfH D Z0gER 1% 978 A, Hifh & SADOMEFEIL 269 N) Zxi5 L Ui
“@1wo$®£ﬁ®%$km;ﬁo<ﬂh@ﬁﬁ%%t¢(%m)%ﬁ&kF% HEH
U 27 O EEDOIN I SAREET 1 HiskIZ oW TR, Uil DT — & 2> 6 sR o 7= FP 45
+#h@SMR®ﬁ%&ﬁM#%w%hﬁﬁ> HENFES T 2 B T E DM OGS 2 £ & T
R L7= SMR Tlx, BNADH BRI 20 - 7230, 7ok, WSO J7 @3 O 2 % %t
Gl LEEMAD SMR IFEHE STV RV, F7o, FERERRD A D SMR OF R /MM
D B AV SE ST TIPS T — 2 X ST\ o 72,

4) 2R XU OFFE

@ FHEIZAWSIEEDHRE

FEFED A O NI — MR FME R OVAETH - BAEBFBMEICET 2HMANE LN TNDN, JE
DAMEIZOW TR AR G LT, b MO T 2 8B AMEOFIZOWTITHB T
RN, T, BEOFIELZ AR T2 FEMHRITON T, RN AKEICE T 25 AT K
DSEMHEMEEFELRET LD LT 5,

REOBERICHOWTIX, FHMliOxtg & LiehoTz,

W NBRFE IOV CIE, AR50 - BAEFMEA) IORLET v hORBMSE LN —REEIC
#-3< LOAEL 0.5 mg/m® (ZFEDOM ERAVEE 7213/ 4E) ZIREIRILTHIIE LT 0.13 mg/m’
& L. LOAEL THDHZ &WEIOT@L B MERFE DO ENLERZ D 10 TRRLZ
0.0013 mg/m® (0.001 mg Zn/m®) 73, HEEMLEWIZOWTOEHEMED & 5 ik b IKRE O, &
IR L, A M R ;prf#é

7k, MV O ERM & 7e o T2 ASH - FBAEFNA) ORBWE IR (ZnO) O
TR T m Yy (HFEWE O Ikt (Dso) 18 nm F2EE, FERF OHIEIZ K D MMAD 0.97
~1.73um) Th D, 4G - FEEEA) ORBRTIZ, ZHRMEL L TB(LHEO~ A1 7 7 A
—Z—H A XD % H W 1 REREO OB AGEERER S I S TWD08, ZOR1
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OB IZHE SNT-REIE MMAD 0.82 um Th o7z, ZORERZAD L RBRFIZHIE X
NI F /R F D MMAD 1L, v A 7 B A —&—H% A Ok O MMAD & RERWT A X TH
ofc, Flz, WHRERE ~OFEEZES | WE CHLET 2RERE CORBRERICE S L,
AR L BRI TND ™Y 51, BRI, KICERZ2BRLTish DT /K1 ROV~
A7 a A —2—Ri, KEMEOHBEHES (ZnSO0s - H0) K7 (HFEWE D Dsy 1,080 nm, X
BRI D MMAD 2.25 pm) AW ROENTHE L L, i< EXGEICBEOREZ KIF L T
WHZEMRINTND

@ R XY DR #ER
7) WRARRSE

[ T KRR 2 12 555 < Margin of Exposure (MOE) %2812 X B MEEE Y 2 7 OH|E]

W ANBRFRIZ DWW T, —RERBERK T OREIZONWTH D & EEEFRIRIE X 0.040 ug Zn/m?
FREE. THIA KRR @riOH%ZMnEfT%OKOﬁiﬁEMOWM@ZMn&%N
KIBTREND B EBRERLVERESNTZMATH D292 10 THRL TRD7= MOE X
091 L7025,

IS, RV A7 OHEE LT, G AT O BEMiE B b,

B, WAREOBEEEESX, FRo B0 | B{bdiéh (ZnO) OF /i 7 v YL (H
FWE O IRIFE (Ds) 18 nm FREE, ERF OMIEIC L D MMAD 0.97~1.73 um) O > k
W NIEFZ BN DRE SN2 b D TH D, —MREREERK T O & O DILE ) DR EEIRFE
2O T, RIER 0.3 um DKL TIREICR L 99% LA EDMEREZH T 57 4 VX2 TREH L
NETEL, M TEOEEZHTELEZLOTH Y, 7 v MR ABRGERER I EZH S -k
{bHESR D =T v L b [F) S @&@%%okm¢®%bh’aiMéﬁm@ag%ﬂmémT
WhH, LxLaens, —MEERKHPICIE, Hx 2P EROFIMEEWNFEL TV Z
£ FhiCH LT, AEMEER (= ﬁ%%%#%)i%kﬁ@@m?m?»ﬂ&é%®
ThHY ., OLFREOHIIARE L TWD I LICHERLETH D,

x3.3 WMARBICEHEERYRY NEDFEE)

WRER AR - AR SRR R Tl KRR s i F MOE
BRE R 0.040 pg Zn/m’ F2EE 0.11 pg Zo/m® F2E 0.91
JSIN oA remm e 0.001 mgZn/m* | 7 v b
ENZER — _ —
[ CHEHRUE ] MOE=10 MOE =100

>
FE 2R Rl 21T D THHINAEIZES oD 2 LB # B IR
it B OND, W LEZDND, BRNEEZDBND,

(A7 E]

BRI RSB T, RO HIBCRKRME LT 0.39 ug Zn/m’ F2 & CEARGERE
Fe VTRl KA & RAROREHFIEICL D) ORERH DL, 2E L LT, Bk
TORKNE & WAL Hgh DT /R (HFEWE D Dso 18 nm F2E ., BB ORIEIZ LD MMAD
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0.97~1.73 um) OFRERFE RIS < MEMERELSE 0.001 mg Zn/m® 7»5 MOE Z&H 35 & 0.26
LD, ALEETIXHSR O KIEMEALAEY (IR THMEDKIZ 1% (E&Ek) DR 2%E)
EE—FRETFWE L LTBY . RA~DE PR EICEED < R HIRE OFE A E T 5
KTO0.14 ug Zn/m® EHEE STz, LU, ZofEid, KM EEwodetEE2 v T
HEINTWDTeD, KEWHUSA DAY OPRHEEZZBE L KKRIREIL. S6I2@m<id
AREMEDR B D, KR~ i HHEH BRI S < REFRE OFFEEEE V2 U A 7 3l EE
INETAT & 7R D ATREME N S D 7=, T ZTIETMOE 25 L7gnZ & & LT,

Z#Z L L THEI L MOE £V | —BEREERKED D OWABREIZ OV T, /@Y 27 OFF
iz THERIUEEZ1T O BN H DL EE 2 D, BEEFHRICONVTIE, AHFERKIG
g e=4Y LV ITHEORIORERMELEFEONL TN D, —J, AFEEEHRIZONVTIE,
REBRGEFITIIER % b P RERRR D HEME G B FEL TV DIZ DL LT, BifED &
Z A, NFEAREREM ERRGE R, B bEsh (ZnO) OF /i F+HEOR LN TALFIRRE, Rkt
DIMENE L, KEF O HIRWEIZE £ 2 Wigh DL B RECRL IR E DRI DB %
FFAM C & 2 W ABREE FZERN FEHE S AL TWRYY, FTo, EREMW OW AR IC L 2 EHRBRO
HEBELNTE LT, WAREICH T 2ENEIRE - REHCBET 2 AN Z2Mm AL RO T
W5,

ZD LT, AEEERP AT THLBUREZZBET 5 & ABEE M L7 MOE IZIZE WA
MeEMENFAETDFAREMENREZ DND, LER-> T, AMARHEL LT, AWE O K
BREERKD O DR AR HOWT, [FHRIEICEOLIVNERHDL LEZBND,

g o N2 DILEIZONT, Sk, X0 BISRICAI U7/ Y R 7 3l 2 £ 23551
X, AL FIERBORIAL S IR 72 RGOV EN RE - BN BT 2 AR R G H A B E
SELHMERD D,
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