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1 B#ICEE9 & EREEE

1.1 AROYHSE
1.1.1 GROTELES

PARZN (G#8) EVWSHEE RUVEEOR THHARCR 2LV R (CHU TERASNTERZ, 7
ANZANOBEEMNBASNCIROE 1970 FLE(C, FHEEORREIRDHICAINTINZANTCAINFARZI KN TR
WHDOEBNMMECRD, tHFRRERIERE (WHO. 1973) HMIHTTZARAMEEL. AFRUZ. ZOEREZ
ROEITHDo [ FTANZANE RADIBHEARIEFIEIEM DIBFR T, YUV POFIFAN TEYAN 7>
VI454 N JO0R3A . MUESA NMCDEEEN S, 1. 201, HRONKIEBIECOE R ZEARN(CHEEEL T
W, EIFRSEMHEES (ILO) (& 1986 NI AMOEACHIIZLR(CEATIDIEN (5 162 5) IT. [AlR
E(& EEIYCE S HHERDIERSEI) . IRDBIEREROIIVIMIL (BAEMH) RUAREEROTY
FIZAM 7EGAN (FREHW) . 7oVIT1IA 8 703 R4 (BFAER)  BLESA XG50 —EB U
" tEEEBIDEEMZVIIEERL TV,

DHECBVTE, BEFSEAFABZIBHERZZELTVBTIF )M TEYAN 72VYIT1314N JUVY45
A IO R RUNESAMEERLTED (Fpk 18 £ 8 A 11 H ERE 0811002 5) . &l
ZZNEED 0.1%%BX TESHEI2EFIZOMOEOZMRFIIRELTVD (HBTZLFHELMITHE6 X
5£238) ,

x£1.1.1 . &8 6 BEOIYAZRUZ. CNSOIYIDOIGHBHEARDEONAIBICEZE T . FICH1E
R CAS No.HRUTz.

F1.1.1 ARODE  ARGLIYE. (EFHEMIC. CasNo.RE

{EFHERRTC
R A i
Cas No
UV JUVE4 ) Mg3Si,0s5(OH
MR . . gsolz -5( )a
_ (BHA# chrysotile) (chrysotile) (MgeSisO10(OH)g)
Serpentines
12001-29-5*
7EYAN URESNY S (Mg. Fe);Sig0,,(0H),
(ZRE# amosite) (grunerite) 12172-73-5%
A0S R3A ~ J—RyIBH Na,Fe;**Fe,>*Sig02,(0OH),
(B8 crocidolite) (EF3f riebeckite)  12001-28-4*
ARA T2oVI434 NMaks 7oV b Mg,Sig022(0H),
Amphiboles (anthophyllite asbestos) (EBB3AE anthophyllite) 77536-67-5*
NESA NafR NAESA B CayMgsSigO,2(0H),
(tremolite asbestos) (ERIA tremolite) 77536-68-6*
TOF )34 Naks TOF )4k Cay(Mg. Fe)sSig05,(0H),
(actinolite asbestos) (BZ#2f actinolite) 77536-66-4*

*:CASNo.(ChemicalAbstractsNumber)

BMECERINEAMBCE. RIETHRRTEZLOSB/RVARESRMHEIZITERL, XFIBMIRPE TR
MEETUNRIBVE SRR AE(CEELTORIENS, GifZEURFHBEORREIRCOVTIE.
HARFEMTT LS EEERFTHSREVHEDH 25T, ZRPICREILIIRAINDT VS ERE(C
BIEIRENFFLTHIENHIBAL TS,

TEHEIRAZRE DR (. PRERL AL, JEZTAMERLAIL . BFIEMERL NIV TENENERSDD . AfBzER
SHEIRBET(E, EFIEMEE (MAEETEMER) ZHEVSEEARBOAENLATOHNTSD., BfROFH



AEICBE S 2 FREMFROCOBIERRZR(CREIN TV, FAIEFER. £ S5pmBll L KSEED
Lt (PARIRE) 3 BLEC IR S3pumRisiziiie U TEHEIL TOETEN S, IR IZREEL TV ARYIME 3
B EMRRENTWS (WHO. 1997) . INZiEFX. BESHBHAOI AMRAICEDIERIRAEDT ANRA N
DHNZ27)L (1.20 iR) | (2018) (& HFEEHERL NI TEEFERMIRL NIV TETARI ML 3 Bl %
MR TELTVS,

1.1.2 GHROEERD EER
(1) 2UYH41I

—ARAIREFHRRER 1.1.1 OEBDTHD. S/KEREII RS VLATHD. Fe. Al ZRMELTLES

3TENZ,

VAL NSIER AR L. WA R BRI EBINID 1 DTHD. IS GBIERENRE F(C
FEIRE) MEMRAIL/ERZZ I TTEREDOTHD. VY51 )VIEIERCE P (SRR Z XL TSN, TERE D
INWIR (BE) (CEEMHIRETERELTVS,

(2) ANGRER

— RSB TNEER 1.1.1 TRUEBDTHD. 32T M BREI)1REIAEEBEDIEYI THD.
HDH ROBIAIE Mg?HICEdH Fe?HIZZ UL, JU1RBIAE Fe? LB H Mg (CZLW\., Mg?tE Fe?*DLEm
ZLEEGRN TRUERIBIETHZDT 1 D0HMR (BIEE) tHitd. KECEONLTEYA NIET
TUAD RS ZN=IVEEILUDSEELEBO T, JUIRBIRICBL TV, NLESA MNTIF )54 Mo ERDOBHRT
Mg (CBDDHN ML ESA NT. Fe? " H—TE8LU EITEXBETHF )54 "eird, JO03 R34 MME. U—RwIB]
ANHHER CRIZLIZBOT, Na & Fe?t e Fel ai555 82U TV 3OS TH B,

AAE. EERESIITHD. TO50iHIAZE 5. VDDA AEMREEMERICEITIL
AR

(3) BE{EEED

aRotiald. L9 (BA(MgsSis010(0H),). FIL—H4 MMg(OH),)E0RELEEE HIIBENHS.
WD TEBEMFEL TRIESNZ D, BRELTOIICE. LEUETVVIL I NLESA NEEOHYI VR
HWESOIEN DD,

1.1.3 HHROILFEN - IR

AROFHELLTHITSNZDE. OMHERTHBIEZEI2L. QMRMECENTVBCE. GRIF5|5R
NIV E. DMIFERMECEBNTVDIL, OEUMERIEZBLTVWAIEETHD.

NSORFHEOIRE (F. BIROERECLDER TN, BHEINEUTOESDTHD. BIEAROILFH -
YIRRHFERR 1.1.2 (CEEBI,

(1) eSS

AR SERICHNEHECRIRLTE. REEFIEMIE TR 2. LHOMHHOESARL IO TS,
REHVIVVALIL T CORMRIHEZ BRI 2B HHEE. KESHHI 0.02~0.03pum THZEERZRL TL
T. ZOWTE(FECARZRL TV, BEOIBIZIETHESNZROMUEHEROAXZEH 1~2um THD.
COESTHEHEN AL esd, ZOREFEFIERICAEL, 20~30m?/g DEZERL TS,

(2) mazi%

MEVE(EAHR0 TN F BMEZSHTOIEERMED 1 DTHo T, MOBHEMHORERNECET
H2. TNVALIICBVTIE. #1 500°CETREETHD. TNULOFRICBDEFERKZREULIEIUS.
800 CHHATERET TU. 13~16%DRABEZ T . £z, ARGHRE—ARCIVVIININEIDERTEE
THdo. BB, fHEIIERKDHCLOTHARDGIBEL TORFEZ K,



x1.1.2 REGHROILFN - VIR

DUVGA)I | TYT4S548| FEHAKN | RLESA N | POFISA N | 903 RSA~
s 2.5~4.0 5.5~6.0 5.5~6.0 5.5 6 4
teE 2.4n2.6 2.85~3.1 3.1~3.25 2.9~3.2 3.0~3.2 3.2+33
72 0.266 0.210 0.193 0.212 0.217 0.201

ﬁﬁEb(kg/cmz) 30,000 2,800 25,000 70~560 70 35,000
BAEEREE (C) 982 982 871~982 982 N.A.D 649
3iBiaE B rhfghE & ThRE & )
& = [ 2 2 = =
ARt (C) 1521 1468 1399 1316 1393 1193
i Bi7 AB B B AB B
PN B B
Ead N N N
4t pos AB s B AB -y
—_— =ET - SET . A SET
£53<13 =7 £33 o BHIS
i GE[) ) & G2 U U
7L UM E=DSH THL /U B ENHTHN 2 EE{
PEBRE (T) ? 450~700 620~960 600~800 600~850 950~1,040 400~600

1) NA. RIEBRU

E 2) FESRABENEREL CRUKIIM R IBUKRZERL. MEZKIREZD,

HE) [RSPERSAMEBEOLL1— A8 (BF 55 F 3 A FREABKNMEERMTEIY-) | [TARANEERRIR R RFHER (BBF]
55%F 6 A TANAMELEFRMRIRGR) |

(3) 5IoiRDME, A&ESH

GROB|BRNEINAZNES, ARROT 2N BMELZSHEEBREZED 1 DTHS.
GRROTIESME (EEM. ZEM) (3. EEUTHIEOMN SLIERKOZ D (CLHTEAIND. Al
FTERLHK. UNEERKOZWVINVAI( I RBENZRIESEZRT,
(4) TR
DIV G, —ARICTHES (L LRV, THZILAVECIEBN TS,
VAL IE. 25%DETHEY —HKERT 100~105°CT 5 BRERBL THREEIDIN 2% THd.
703 RS54 MIBE(CET7IVAVICERRV . 7EY A MU0 RIA REDE DUV L LDTHEEEMEN TS,
(5) Ei@sRME
AR — AR (CRMBIRME BN TV BRI EMEVELEE > TRBMIRIL U TERIZ 55 0EE
REBETHIN. CNIBREMRICHARIREEC SO TERENS.
(6) DRSRIE - MRAKTE
IR - oK ARBMEVTERI2BEICERBURIINERSRVEE TH S, G EEHEHEICIEA
ISR - K M (F/ NS AR TROAREVWIRERZRIIVVAICILTE, TR (EBHEEHEDE D D—T
HB. ORIV AL OE - WK ENAKE VIR (S, ZOfHEN MO EIRE LR THC, hDHhZET
BRI, RERFKRMEEZHB IDLICGRETIEEZSND.
(7) RERRUVREEREN
RIBHRICHVTE. A0 EHAMRIREREMNE-ELRD. ThE. BEORRZM T T FXKA
HCHR- BB, £z, MRSLIELEEDBBERUAT I ENHDIH. TOFEHARIIED TRLTEN
fEEsn T3,



1.2 FAiEOEE -E/H
1.2.1 & - BARR

TEFERELTORMRIE., SIF L TERUAREZSTIAZRIEL . IBILO%. ML TIESN3.

RIBEBEXRENZL, BP0 EMRESERT 2~20%FIEEETHRLEH, —AZRI(C(E 4~9%HZ 0\,

HRCBIZTEERELTOLRIROERIEES(F. #+A1(E 500 5 tAIETHBL LN, F1.2.1
([RILIIC, CTEEFFHEFRDMRT 100 A t FFEETHD. BAMERCHD. IRTE. EREEETRLHZLDE
O0>7THh. Bl (2019) FOAFEEFK 75 753 t T, 240 7 BI552E5H TS, CNETOEEEED
STHREEL TDENTERBE. HFIRI>, T2, hFH5. SUNTINEREERCBOTNS.

DHETEIMEANREORBEAMBHIEERZMCHD, CUIRELREIEBERT I THN T, #ii(d.
BRI THER SNTERI LB OB R AICED. /%Y 0.5 B t BENMEEIN TV, IREFCOLEE
EHIEENTVS. DA E DGR AEBOHREIE 1.2.1 OLBHT. MAZE., BEZHIEL. BBF] 36

(1961) #(C(F 10 J3 t &R0, BBF0 49 (1974) FHTRAD 35 75 t T, TNLUEFRTHFEETE 20
~30 5 t THERLIH., ZOBEIFRA L. 5k 16 (2004) £ 10 BOBBLZ2EEE (BB 47 £%
% 57 5. UTIEZEEIEVD.) ([(L2AMEFEM. GRSHEEEM. ARSEEasI0mA . &
IS, ERAOZIEICAEV, R 17 (2005) FICFH 110t EAMESHA L. BICER 18 (2006) £ 9 A
MBOEMESERROEMA . Bi&., FRANZRIESNZCECHV. L 18 (2006) £ 11 BERETIIAR
[FHBDEIA (TR,

EBIEAEEIIER 1.2.2 DEBDTHIN. ZRIECVEBCT 10 FRTOEMALEHTINRESZL. m7I)
A SUNTIL O3 THTNTRVWTED, A7 2 HETHREAZEDZ ZHH TS,

x1.2.1 HROABEEEOHER (U. S. Geological Survey, Mineral Commodity Summaries)

(F t)
- ‘ IS [ [ A0 | @ro | ., P
o>7 | prs | wm | 7 | SO 200 | Ty | ke | ror | et
1997 & 700 447 245 170 160 125 60 7 156 2,070
1998 &£ 650 330 250 170 140 125 20 6 149 1,840
1999 & 700 337 300 170 135 125 20 7 136 1,930
2000 & 750 340 260 170 110 125 19 5 121 1,900
2001 £ 750 340 360 170 120 235 16 5 54 2,050
2002 £ 750 272 360 209 130 291 3 120 2,130
2003 £ 878 241 260 195 130 353 93 2,150
2004 &£ 875 200 355 195 150 347 110 2,230
2005 F 925 200 520 195 122 355 84 2,400
2006 925 244 350 236 100 355 90 2,300
2007 £ 925 185 380 230 100 300 80 2,200
2008 &£ 925 175 380 220 100 300 75 2,180
2009 & 1,000 180 280 250 25 210 75 2,000
2010 £ 1,000 100 350 270 230 20 1,970
2011 & 1,000 100 400 270 210 20 2,000
2012 & 1,000 440 300 240 20 2,000
2013 4 1,000 400 300 240 0.3 1,940
2014 & 1,050 400 291 240 0.3 1,980
2015 4 1,100 400 311 215 0.4 2,000
2016 £ 1,100 400 300 200 0.2 2,000
2017 & 690 200 150 210 1,300
2018 &F 650 100 100 220 1,100
2019 5 750 125 15 2.5 200 1,100

X1 Z0M: FUS v, RTSSUR, AR, OOYET7, IL—<Y=7. 1—-IXSEF
X2 BEDESHFMERA LTS ESH. EEDEITHEE AN\ EHH D,



400

350
300
=5 250 |
t
0% 200 |
& 150
100
50
("
1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
[iiz)=3
X1.2.1 GiROMASOHE (MBFABSHET)
#Fz1.2.2 HRlEAE (MAEEAEBZMET)
®
. _ . Va)sy
s | BT s wm | 77 Y | em | ox | zom | e
B JT SR )L DAY
5>
1991 € | 99,536 75,518 32,993 1,358 37,258 14,462 4,198 6,765 272,088
1992 € | 99,218 64,312 27,960 2,914 23,245 10,977 10,160 3,180 228 85 242,279
1993 £ | 86,675 56,897 29,632 1,578 14,717 10,486 9,861 0 209,846
1994 £ | 91,006 48,694 27,979 1,251 10,771 9,070 10,880 182 3 199,836
19954 | 85800 | 42,181 | 29489 | 976 | 11,952 | 9,716 | 10462 | 554 | 162 93 | 191,475
19964 | 81,838 | 35,035 | 27,783 | 1,660 | 10,589 | 10,118 | 10,184 | 466 | 142 54 | 177,869
19974 | 88,266 | 22,355 | 32,137 | 2,162 | 11,503 | 7,50 | 12,048 | 256 54 | 176,021
19984 | 57,954 | 16,822 | 24919 | 1580 | 7,730 | 5687 | 5200 | 776 | 128 17 | 120,813
19994 | 59,146 | 13,302 | 24,392 | 1,586 | 4,674 | 6835 | 6359 | 482 367 | 117,143
20004 | 51,618 | 7,648 | 20,780 | 1,00 | 5483 | 5256 | 6560 | 220 20 0 | 98595
20014 | 44203 | 6960 | 14,684 | 526 | 2,883 | 5127 | 5080 0 | 79463
20024F | 24,430 784 | 11,265 1738 | 2,154 | 2,974 20 5 | 43390
2003 & | 13,332 490 6,915 20 837 3,059 0 24,653
2004 &£ 5,380 288 886 1,595 37 0 8,186
2005 & 13 0 77 20 0 110
2006 &£ 0 0 0 0

1.2.2 Hi& - ®Hm
AR BROLSITHEREIE. MEAEFOZ< BN
JRRIELU TR BZIRIERINTVS,
KmOIERAFAEES 3. 000 BLESGIREEDNTHD. JIS BIBEAHIECDIOTEDSN TS,
AREmE. AR IERREEMERICREDITENG. B 1.2.2 08D, DIEOEREEEDS5.
#9 93%ZEM BN EHTVS (Fk 7 (1995) FE) . T ERDE T BSWHRING 9 Blzh
HTHED. BBEERADERIERD 4%ERELLOTVD, FEICHLT. BENEERAOARBOFIAG.
EROEESEA-D-OBERBNCLOIBRABENES. Tl 6 (1994) FRERICHENT, RAE, /NE




PR, BIUEREICOVTEZR(CRBNT TU. bv7- TR ZEHREOVWTEIRABHIT TUTWS,
BB, T 16 (2004) £ 10 A 1 BNSHBREFmEECLNVERSEEM. GIREEEEM. A8
SHEEBEERIOMA ., BiE, FERENEILERD, S5(CFRL 18 (2006) & 9 ANSAMRE 0.1 EE%%IB
ATERIIRMOMA . RS, FAEZEIEL. ((RERAROABEEREOH. HI0OM. BA. RIS,
ERZOZRILDIBEBFEENESN TN, ¥k 24 (2012) 4 3 AR IBEFHEEIREINTVS, )

(B F 0
ORI BEST ERERT
TEe AR EnEeEEwn el
1885t . = THEEmE
FE7vF5-1 [G[o] [0
2.5t 1.4%
Eh, MR — I
-E=meE = [o]o] [ [ [o]o =raltenEs
- = 1.8t 1.0%
100t 5.6% =
1785t 100.0% 5 = 2 [o]o]o]o
GEAES) b2t 0.1%
- B, H i,
E_# 8 [0l [ 11 iy
ERLUADD - -
0.1t 0.1%TF
jb—*iﬁ‘:)fé%
DS9F T3
F #® 2L - 1 [o]o] [ [oO]0]
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