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Capsule Summary

Among the geological books published recently in China, this is the first mono-
graph that comprehensively discusses gold ore geology and the prospecting methods
of gold ore  The book consists of six chapters,beginrning with an introduction of gelg
ore exploitation history and ecenomie gold geology Gold and auriferous minerals
and the chatac'eristics of gofd chared minerals systematically recountéd, Further
discussion probes the faciors effecting gold mevement,dispersion, concentration and
action, conditions of gold cre deposit formation and gold mineralization, Main gold
oTe deposit types and ones discovered recently are introduced in the book, The pros-
pecting methods of geology, geochemistiry and of geophysics etc, in gold ore deposits
arc described in this book_ It ends with a briel discussion of the tesecarching
methods of gold ore deposits,

Portions ol the material in this book derive from the teaching experiences and
the research of writers on gold ore geology for many years, Many achierve-
menis in scientific research and new information are summed up, No! only are the
characteristics of gold ore geology in China presented, but the aspects and levels
rescarch on gold ore deposits in the other countries are also summarized in thisf
bopk,

Because new theotries and many of new methods are introduced in this book, this
book can be used as the ieachers’ rescarchers’ and exploraters®’ refercnce in gold

ore geology,

Pezome

38 nocaefHue TOLL AARNAS KHUCE ABRARETCR mnepBodl B Kurae cneudanbpHol pagorofl, B
KOoTOpoll BCECTOPOHHE HANMArawTCH CeONIOTHA H MEeTOAH MOHCKOR 3MIOTODYIHHY MECTOPOKIGHAN
Kaxra pasicnesa Ha 6 rnas, B neppod riasé pacCMarpHBaeTCs HCTOPHA XoObYH 30J0TA H
HEKOTOPBE 9KOHOMHMECKHE TAHHBHIE O 3ONOTOpyHax,Bo BTOpOH rEaBe CHCTEMATHYICCKH OMHCHBA ~
WICS 3I0N0THE, 30J0TOHOCHHE H 3CNOTOHOCHTEJnHRIE MHHEDAML W UX THNOMOpDhHHEHE DPHIHAKY,
B Tperneft rnape O00CYMFAIOECH OCOOCHHMOCTH DACNPEASNEHHR 30J0Ta B OPHPOAE H GOPME
HAXOMTEHHH 30M0T&, 4 TakKe CCOXHMHYECKHA XAPAKTEp €ro MEArPalHH, paccedHHS H oforamrie—
HUH HA 3EMI¢, KOTODLIE NPOHCXOZAT IOJ JeHCTBHeM pPA3NHIHHX CeOlOTHYECKHX nOpolUeccos,
B uermeprofi £OaBe  LeTAaABHC OCREIIAOTCA  YCHOBMH OOpA3CBAHHY M FAABHBIEC  THIIH
30MOTOPYEHHX MeCTOpOHAeHWA B Hamell CTpzHe M B 3apyOcKHMX CTpaHax, B naToft rita
B8 pPEKOMEHIVIOTCSH Irednorddiecgie, Te0XHMHYESCKHE W reo@uanqccme MeTONEL NAH NOHMCEKOR 30=
JOTOPYIHEX MECTOpPOMACHANR, 13 3axnmqﬁrenmmﬁ rmaee KParxo OMMCHBAKTCA METOAR HCCIIe 40—
BAHHIT JOMOTODYAHEIX MeCTODONISHHIT,
Knnra momxeT CnyaiTh NoCco0HeM ZJS CEOQNOTOB M reOXAMHKOD, 3IAHHMANMMXCH H3YHUeHHeM

FOAOTOPYEEMX MeCTO pOXRIcHEE,
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Since the 1970’s, the continual rise in the price of gold has aroused upsurges in
explotation and evaluation of gold resources and the research of gold deposits, The;e
upstrges have strengthened the developmental research of the geology and geochemistry -
of gold deposits, THY¥, GEOCHEMISTRY OF GOLD AND ITS DEPOSITS by R W,
Bolye (1976) systematically sumrizes the achievements made in research of gold deposits
hroughout the world, The book deserves the appraisal, “the author -.- presents a
comprehensive compilation of the geochemistry of gold” given by D, J, Mclaren, the
Director General of Geological Survey of Canada, in its preface by him, Unfortunte—
ly, this "compilation’with more than one million of words includes no achievements
made in China which is one of the largest countries in volued in gold production,

China i3 a country with a very long history ol gold mining, Gold in the form
of artistic objects and jewelry plaved a significant role in ancient man’s life in Chi-
na as early as 4000 ¥ears ago or perhaps before, It is very easy to find the anpcient
gold—ex¢avation pits and the traces for paning in each part of the -country, The
records on gold, its mining and paniny can be read in county annals in each of the
lOcalitits and in some ancient books, For thirty—five years after the founding of New
China, great progress was made in the production and exploration of gold deposits in
China, Many gold deposits have been found and evaluated in every province and anto-—
nomous region, Moreover, especially in recent years, the prospecting, exploration and
evaluation of gold deposits and ihe research in its geology and gecchemistry have
achived great success in China, Not only were some gold deposit type: already known
in the world discovered, but come special types which have also been disscovered only
in China and these have been researched,

The prospecting and explorvation of gold deposits developed continuously and has
driven the researches in gold deposits into a vigorous, In the past a few vyears, a
number of various papers and treatises on gold deposits were presented in every geol-
ogical journal and published in magazines, Information, and data on gold deposits
has accumutated rapidly,

Therefore, it is possible and imperative to comprehensively summarize the achieve-
ments of Chiese gold deposit geology and geochemistry so as to enrich theories
of worldwide gold mineralization and apply them to prospecting and explorating. with

Professor Luanshiwei’s direction and active participation the authors here present the

4



book, THE GEOLOGY AND PROSPECTING OF GOLD DEPOSITS, by analyzing
comprehensively and systematically the features of the geology and geochemistry of
gold deposits and the characteristics of its regional mineralization in China based on
the author's research and teaching in gold deposits, along with the incorporation of
the achievements made in other countries, It contains, summary of gold, mineralogy
of gold deposits, geochemistry of gold, gold deposits, prospecting and evaluation of
gold deposits, and the reseach methods of golﬁ depsits,

The detailed outline of the book is given by Professor Luanshiwei, Writers for
each chapter include, Luanshiwei, Chapter I, Fangyaokui, Chapter 1I; Chengshanti,
Lizegin, Chapter 111, Caodianchun, Chapter IV. Zhaobaojin, Chapter V VI, Associa-
te Professor Huangmaoxin reviewed the book and Frofessor Luanshiwei finalized the
mamuscript,

Zhuxun,the Minister of the Geology Mineral Minisiry,China{G,M, M C) and Cheng—
Xin, the General Engineer of the Geology Mineral Department of G, M M C, write the
introductions respectively for the book, During the book’s preparation, the authors
were given much support and help by the President ol Chengdu college of geollegy,
and his colleagues, The authors wish to thank every person who provided available
information and data, who gave his valuable suggestions on the book’s content and
organization and who contributed his labour to writing and publishing, this book,
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¢ [ERARRE (Au,Pd,Cu,P!) | Augo, 1-84.5, Pds 0~6.8,
Cu6 8-7.5, P'ig 6-18.6
He QR (Pd,P: Au) P43, 7-46_1, Au3ld, 4-35.6,
Pil3_2-19.9
£2S BET (9 ) (Au, Rh) Rbh11, 6-43,0
Auxpt FORET (1 ) ( Au,Ir) Aus2,1, 1r3o 4
u— i
ZPUR SRR ( AgAu,pPd) AUb8 4-79.5, Agl17, 328, 2,
ARy Pd1_ 4-4,1
SHPEY ( AgAu,Pt) Auss 4, Agee.2, Pig.7
4 SHBEET ( AgAu,Rh) Au58.3, Agsd 4,Rh4 0
SHEEY ( AuAg,Pt) Aul3 8-29 7, Ag54,4-68 4,
i Ptz 3-5.1
[&E Ry (AuAg,Pd) Augo-20, Agso-80,Pdo, 7-1.0
FEHBEY ( AuAg,Rh,Ru) | Aus8.3,Ag34 5 Rhs 0, Rut 0
ST HEEaRE (Pt ,Au) P83, 2-100,0, Auo—3,3
\ N sWake ( Au,Cu) Curi%20 .4
% " SHEBREX (Au,,,Cu,s,Ag;)| Au: (CutAg)ad:1
Au(Ag)-C
u(Ag)-Cu " SHEREY (Av;;Cu,, Ag, ) Au: (CutAg)mr: |
RAT LR SiEET (Au,Cu,Ag) Augt_ 7, Agle g, Cug 2
| e o o
[ty Er=t:SE {Cu,Au) Auz-3
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& ( Au, Hg}
\ AR ( Au, Bi)
v EHERE (Au, 8b)
¥ [EWMREY ( AgAu, Bi)
. FEEKRE (Ag, Au)
o A gy —(S_b, Au)
U e Y=o (Te, Au)
7/ I T
& HAR (5, Au)
?,';@L( B—R%| (au, Ag),He,
a—REY (Au, Ag) ,Hg
= (B—FEel (Au, Ag).Hg
(Au, Ag) ;Hg
Y —R& 4 (Au, Ag) Hg
SREWY AusAgi Hg
RE W AgrazAug 4 Hy,
& £ F AuHg
e 'Aqug
" Au;Hg
" AuHg,
" Au,Hg.
Au Hg
SRR AusAg Hg
S=ED Cu;Au
& e CuAu
HHEET CuAu
BEET Cudu,
wEET CuAu,

Auve 63,Ag15,41,He2 89-14.8
Bi4, 0
Sbi 17

Augo-50, Ag20-50, Bil-5

ZRMAL, Ag
Aufi | ~D L Ag 1.0

Au §,15-3 40

Ausd B

Ause ul, Ag3 17, Hg3w 62

Hgls5. 0

Au3ig 64, Ago_ 16, Hgs3 17
Au3g 62, Agds 27, Hgy 23

Au2q 78, Agh1 51, Halg, 47

Aurs 18, Cu23, 74

Aug? 34, Cu7 48, Ago 18
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e TN Tr.OsAu
WmE Aug Sng
y |ESEET ) C o2 Bl dne
SERAEE | P s AU
.. o Sb" _ N
kAR PoTe
& T s Osk,Ru
B Pd,Pb
s an (Pt,Pd) Sn
U (Pd,Pt),Sn
T WEBBRE | P (Sn oA
CodERm o P Ay,
KRV PdAs,
e e
WA AuTe
AT ! Au(Te Bi)
& EWREY  (Au,Ag)Te
BT 0  AuTe,
B | AuAgTe,
iﬁﬁﬁﬁ:%&ﬁ" Ag, AuTe,
Vo | EmEE | Au,Te,
R ! Pb,AuSbTc,S,
[ CuAuTe,
% P A (Ag,Au) Te
I R e (Au,Ag)  Te,

FLE )

Ag;' 1:‘{“1 .an‘ P

AUBD 8—B5 6, Cu2d 0-28 4
Pd7 1-8.6

Aus? 5-64, 5, Culf 8-28 4,
Pds v-v.7

Agg 3

Ptz g, Pds 5-7.5

Irs1 7, Os95 5,
Ruz s

Ausl, o7,

Aulg 3,

Su29 47

P72, 2, Sbi1.o, Aulo, 4
Pdz 3, Fe2, 0

Pt76, 4-79.8, Shi2,8-14,9
Aus,7-8.3. Pdi 7

Aug-n 4
Aug-g o
Aun-5_0
AUu-4, 6
Ao~ 5
Au2 7-3.3
Aup-21

Aui~] . 8

Aud3 59, T

-
i
1
h>r]
4

b 3,
Ag<Th

Augy u5, Tchd 41

Auzd 19, Ag13, 22, Teg2 6o

Agal 71, Auzs 4%, Te32 87

AuUBD, 77, Te45, 32

AuT 51-16_16, Agl_ 12,
Pb52,65-56,41, Sbe_ 05-8 62
58.82-11_90

Auzs b, Cug 3, Tces 2

Auz2 9-31. 0, Agi6 69-26_36
Te39 14-46 44

Au24 2, Aeg 7, T=66.0

Auzd 2, Agis 4, Te6o 2
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R 2T AusCus ( Te,Pb) s Audo,7-50.5, Ag0, 63-3,05,
Cu7,43-11.8, Pb1s 7-22.5,
Fel8 5-22.9
ERE LR Au.(Cu,Fe), Aubh7 6-63.6, Agl 87-3.39,
Te,Pb) Cu3 32-15.1, Pb10,7~14 4,
(Te,Po), Tes_6-10,3, Fed_08-10, 28
SWEBRFHEERT| Av,(Cu,Fe), Augg, 5, Age? 72, Culs 17,
~ (Te,Pb); Pbi2 13, Teg. 92, Fel 85
HER MR TSR Au(Cu,Fe); Augo, 35, Agz 19, Cu4 36,
({Te ,Pb), Feg 33, Pb12_83, Teg 48
QL FRIET | Au,Cu( Te,Pb) Ausg 0-75.0, Agl_ 21-4, 18,
Cud 58-7 82, Pby _53-11_8,
Te6,93-7_ 48, Feb, 27-0, 93
EELT W (Au,Ag)Fe,(Te,Pb)| Auis 17, Ags 52, Cuz ¢s,
Fe10 79, Pbi16,42, Teqs 2
" Au(Fe,Cu)(Te,Pb) Aus0,10, Ag2 00, Cus, 46,
Fetv,47, Pb13, 47, Te21, 29,
Sen, 12
v AugCu{Te,Pb} . Aus7 8, Agl 52, Cus_ 24,
Feo, 18, Pb13 6, Te10_86
" Au,(Fe,Cu) Aub9 8, Ag2 64, Cuz 83,
(Te ,Pb),; Fes 78, Pb16,88, Tezo, 28
» AusCu; (Te,Pb) | Au70.3, Ag2,76, Cuis, 33,
Fen_25, Pb7 85, Ted 59
HEgEy AuSb, Augq 74, Sbss 28
REay Au, Bi Augs, 36, Bisg, 64
mﬁg&w Ag. AuSe, Au27 2274, AgsT 5-48 6,
. Se22 8-24. 4, Cup 3
e (AgAu) (S, Aulg 6-35.9, Ag4 10677,
510,7-11,7,Cu0—~4, 8, Sb1_4-2 3
REET { Ag;Au) 5, Auzg 8-41 2, Ag49.0-5 61,
510,4-11.5, Cun2 2
By AuBi,S, Auls-16, Bit5-76, So-11
RESTH AUy, 0Agiz, 29A8, 12| Auz 8-15 6, Ags6,6-76.0,

8e3.155

AuO.JSAg‘i.SI-iASl.SS
Se1.084, 04

Aux.uAga.HAsl.u
Sl‘rl.usa.ua

Q.5%9

A, AR, 18e, 40

Sei0,3-14.8, Asl_ 0-7.1,
S8.2-9.0

Aul 4-6.1, Ag66,5-71.2,
Ass T-8.1, 812,6-13_1,
Bes_3, Cdo_2-0.3
Auid 7, Agb§.8, Ass 0,
S12.6, Seh.3

Auszé 1-56.5, Ag34_ 0-48.0,
Se3 3-12.8, S53,5-4_9
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e, BT, MIBMER, AHSE . AN, @Sy, HhaTRTREHE
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HRBMEEXSPR SO S, WEERSHRR, SR Yh & BH8E A To, 0lppm,
HEFH R LB AMAg, Cu, He, PotbrE&&RR.

—HEEPHUEEEENRLST Y, WHN-PLS0, - 2H, O, Bigtgkil—PbFe, ( As
G, ) (50,) (OH ), Keggs —Ph,50.0, (O,0H)  Bgn . HWEG, MHFES. X£H
AR B Boss W KA A & S R7900ppmUEHEN, HERHE AP 54L& K 10ppm,
REMEAZNR S5 XKV KEAHERRET OS2 BRE W 5206 25ppm(ZEHH14E,
1984 ) ; MW B X ERGPNE )24 67opm, HiZ A TEWEBPESEREN2. 10},
WEE & 433, 42ppm, MG A N43.486 ( WAHRIFLE, 1984 ), ELXWEAIFT P E
BT LRGP S REN5.58%, RARBEAERT, 28N TEEELEmAEEE, f
R, SRBZESRTYT, TEEFENTRAEARSERNE BT b, HEMmE,
BT W REARST RPN BT WRkAT .

5&85%. 5wtk ZerhihNeSBEAEERKR. nFBEEPTHAEE AT
0.01ppm, EMHPIMERETIET000m, “ENSSRMETFRUL, B 25
W, mEEF (FEH0. 1~4200ppm ), HhE&WERBME1 2T H, 5£50RS2 7Y
Mk, BET Y SN HEFRFBHENEE,

ETPUANFTLVHREBNSEHEENSYEETRER LT 2P, ABHBELK
(B ke), AFETRLTDHARY (RIURE ), K TRERST B HH 2 M
(A GBa): RWMEERETHEE (RVERNS), BoL2WEBRALBHEHEA
RERSTWNEST, Bk, L0 P PewRERSEEE 4,

BETYAHEST RBBRATRNEENE, LRy %83 iR A4S 3
20 KWENE, FNE£P RNHE, B8, URESSFRAOBY UEFHEL T2 BEEN
ML FXREERENL . B XA EBERST RSN KRR R W e MpaE .
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WRE D%, &0 RERERES, BRRT S5 KT B m e s s i,

1983 VAR MB BT T 2BLT KT MRREFT WAL, RASWETEBR
TRE#EMX, SMETEHANE, 257 KT BRERT HRTRRR, EEAE.

L) &5 NS ST BRSE,

2V FHARLY R HRAHEHT RN,

3 ) —~ W2 HT BT P2,

4 ) EH RRRE Y, RANSE R TR B A

5 ) EHRT REZ RS HTLHW,

6 ) 2U R RETREHY,

7 ) &5 KT A 5

8 ) KW SR ¥, FHRELS, BRREEIRT I,

0 ) &FRINT G MR T R

10) HRSHRELRS;

11) &7 RGT RS RE S R RALERT R PR,

12 ) & RUBIRIL A0 R E 4 25,

HTREETEk, EFPNEATRFRAT ARG, BRTEE, #2957 9
REHD HnmaBn T CARAR, TREFRNRERSELYHERADRE. B,
RECHEHAHAN ST K, FRT LV UENRELE, ARORETHER, BT
&P, T, FRY . ERT ESE . RN CSELT WNEIR. REBERYER
EHAMER IRERSHULT EFERERE BEOHES CF S B %, 1982, £
HYIL ( PEEE, 1982), BEHHA (8, 1984) , WHRBRIBCH RES, 1985)
FETRPEREAE. R, 8. BWAHLY. NROKE, @Y HRHFRXERmnE. RE
MERTo—RET " CHER, 1978), MEET (BRRR, 1979), v—RL7° (FKER
1981), MFRAT " (BREsME, 1982), HWF " (2EE, 198), W&V (LA,
1984 ), EFSWHRET . BPHET . RASHANT ( PERS, 1982), WEHT (&
W, 1982) SHHEERNBARIINT B, MBS FE BRE” (M, RBX
S8 ) WP B2 RERENTREETRAYAN, E2NRFRENTRS, BETEA
TARNEM, EFETMHR, B0 RR, RBHRR, RPN TOMERAN. Hiih
. EHNE FREREHEA. SWEFRNEARREERAISAIRATERNAL
PRSP R A A NER ARG, STRNT RS EERABRBRENS R
Bo. ERPREGEHARAEERS BART S TGRS RTERNELR. 25K

KBERERAG I HWEE A,
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TGRS BRSBTS, S kAL R R R 0 TR 3
5, MUEMRR ST EGHRER. RIESSFHAETRE, HEEET R, B
W, BRI - E BRI R,

§2—2 HARTEREST Y

HRTERTOEEEEHARTENRNART Y. BRAFTHRERE, Bh
BREHENET - BREELT HPE2FMEENT B2 -, \

AR BRET YME SV BT EHA, Ag, Co, Pt Te, S, B hENHFEELE
PR REATAENA:, URDCEEMBHMELE,. Ru, Rh, Pd, Pt Os, Ir, BT
#. Pe, Co, Ni; F#m#F. Cu, Pb, Zn, Sb, Bi, Hg, S, Se, Te, As%, M-S Lk
FLREMABTHE LOEH, IREFTHEARGER { BHEREMR Y, UHEERELE
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B, MEREEEE.

HTERETERE (L4 )58 (14448 )., HELE(1.34—1,388 ), #( 1,28
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A FEW AESER, EHEERE EEARBNSREE, NE2ERE. R, BE
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(-1 ) fesgammk, WamplenY, R pHA, YRS RRE KT K (DA PL
Rh, Ir% ) MFe, Co, Ni, Mo, Bi, Sb, Cu, Pb, Zn, Hg, S, As, Se, TeBEH AR
TF (Fr—3.4), BRFBRASED, BEH. "STEAH  EHEmk, BT #
HRFRSESR, HBREKSHARBUTRIER, wm,

SHHRS ( Au, AE) 4 Ag<209

e ( Ag, Au) Ag=20~50%

BRB" ( Ag, Au) AB=50~-80%

T HR4E ( Au, Ag) Ag=80~-95%

(DRkadh. HREHSHRR, FEBEHN0]—Fmam, AMGHHEKa,=4.0784
{( Barrett, 1953 ), Z=4, BEFRIFREEER, Bigy12, BREIHEOHETINR
B ( LEH2—1),

Blo—1 Fifh (a), i (0); W0 (©) . FHRM SRR

AR MRS, 2.35(10), 2.03¢9), 1,437(8).1,226 (9 ).0,933(7)
0,903 (7)), EHBFHFRAKTHANWER, TERDIBENWEEAERYT —EHEE,

(IR S, BANEERRBE, HHREFHES WO —mam(3L 4L 6L oPC), {HERH
RRIEAR A W, WL T itka{ 100} . HET WA {110} . ATHO {111} .1
BRYGATER {210 , MASATE {311} % BE2—2 ), %4 (111) B ( HE2—
3). HTFHARR I FELET. {111 MEHERK. WREERATG# &%, R &
(1) BREHB, HEFRBHET. GO0EFH, (100}, {110 AEHERR, Bk
FI #h B 3 ik, RETmERBAENED (RE2—1, &, b, c),

»

HRAE, BRNETENHRSRERED D, — 82 2R00ERR, LR, 2H
REBEE, RBHHR, WA R, BHAR, MR, 4R, WEAR, SRR EEE,
B - H. S EHUBEEA (1978 ) WIFFR, EHBES 20 M o R SAER SRR
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A2—5 HEHEAERERA (D1-D,,) ({BKvasnitsa’s, 1981)
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v 111 !
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B2—6 BIREFUREEBES (C1~C,) (FEKvasnitsa’s, 1981)
HELUF L#h,
SAEREEE, {111}, {100}, {110}, {311}, {210} (ME2—4,T,—T4),
WmER. {110y, {110}, {100}, {250} { @25, D,—D,3),
BARER. {111}, {100}, {110} (W2—6, C,—C, ).
BREMER. {111} ( LE2—, U,=u,),

40



{041 fE R RO-E- BB HF R B BRERATHEST KNP E Y E2RdA F B R,
HBRNHHHRSRE (WE2—s ).

U, U

111

'q\\-}j 111

BHa—1 BREZEESARERAEBBU,—U,) (fisKvasnitsa®s, 1981)

e - 5 -
o = Bro
| N N2 N
NSNS NS
N0 o
o 1
kX 0.09
=
X | [ T |
1 ] | é;
E !.: I ! ! ”‘v“l [ 1 &l
{ b } = l":“-.‘ | ! "f!
l J - = I =
; It i ; S | 4T ]
i \ g @ ! ‘ ! o
b, o b = o
!‘{ -.-"‘}" @ 2'
( - =
>~ N
. {

i Fr2— L4 15 B3R 2 B 6 1003 )
+ iy (54, 1082)
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RE RIS ST RSARSY A (100} . {111 S8 (WA2—1,2—2)
FE LR ER S Sk R (o0} . {111} % BB (3 A HA
1982 ),
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1 ' , | ) . * : ' |
F!f’kﬁ|34 .435.237 042, 9’53 966.573.779.182.684. 8|8E5 5i88 .1,89.490.190 .6 75 .3 0,4000 398578 0,399

AR 66,389, 2|71 974. 576 978 930 682 083 384 385 236 .088 787 488 081 60,3940 3495780 083

Qﬁ Tf} 882, 3|84 38‘5 86, 987 788 L2388, 889 490, 090 490 80,701 291 488 T0.3400 .34157Y70.,042
I . i ) | ' .

iﬁﬁ%ﬁ”ﬂ. HiyEaE, 1981,

#2171 SMRESTYEEREEEEENLE

!
LR o BEE (8/em? ) | HLTIRIEMH VHN ( Kg/mm?)
|

950-—850 ©18.i—18.5 G0——80
850—T700 18.2—14.8 TO—ET

700—450 | 13.2—12 .1 85—105

finEA, AR, 1981, =
FER, PHETH, ARESMIRGE TSRS ( £2—20),
RBET R A EQk RS WU F LT S E 547N, X, Cl. $0,-. H,S8, H,0,
HCOs3, CO, CO., CH,Z444, W¥SHNLM5CO, /CH,MIL{E4 %, CO,,/CH, ik
W, BASERARME, Mk, Nat/(Na*+K")ECT +HCO, +505 ) L & &,
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®o-18 B#aTREE L REERE
i o B F (Kg/mmz)

F1 - - - - - - —_— —— -
b !
VHN 26 VHN 50 |, VHN 100
— L
{ oor } . 6l~81 | 60~83 | 57~69
|
{ 111} 83~88 | £6~~81 . 66~

{ 110 } I 46~=54 4453 41~~25

BEER, BhiEiE, 1981,

F2-19 TRRBHEBT KD E AL R RESE
REERHHER‘“aRH%}HH‘ﬁme AR Er A s %
VAR | I
R R ET— | 900 | 4.28~5.92 | Fe,Mn Cr
AR OERER LSS TR { 985 .8
HRERASSHARGTIR | 806~995 9.8 | Teo.5 Hgs 4, Pts.2 Mo Co Bi Pb,
'I 1 8n_As Ni
EEFEERE RN ET R | 920930 |
B ENFL BN AR E R ETIE i 879.5 10.32 \ Cuo. 5/3 Pto.25¢/T Pdo.gg/T Rh
10,25/ T
ABFE DRI BRI ’ 717~840 | 28 .0~16.0 | Fe HAMLSRE— ko He2.9-14 8
EBIEMAF XN RAST R 750800 -15'19~14'65: REE TR .T4—8 .62
HERRE =2 KB AR E TR | B5T~T50 130 ,36~20.0 {ééﬂéﬁbe‘Tcﬂﬁﬁﬁég
S | 2924005 | 7.5~0.6 , Fe 0.79—2 54
BB ARGV Rtk s 528710 ‘ 25,4212 .6 | Cuzs .3 P16 4 Rh3, 24 Pdo 64
WRAMR, 2ERODTPONRMEES, 800910 | 14.2~8.0 |
PR RER R a2 8384 | 14.39 | Cup.92,Teo.089
MY UMY E PR S | 587~T13 [41.23~28 .68]
BHEEK, 1981
HRER AR,

LT EHR TS REN, NAMRNE RERGHERSRELT ., T RDE8. &,
W, DRSWMEAIE, T PREE, WSS RE I RENITH,

XTaBRAS5Y REERENAR, RRT4ERNERE S, S5 L HEE R
195°CH, BN 1895, 225CRHH-940; 260°CH 978, KT LEESARSHR
BRESRENENCXER, MEBEORE SHERTEETLOUNERE TR, BT
WREW M, ANmPwag- WpHE, EhEligs, HibeRIEAREN KAk,

ERY BEMTHEET, SNEATR AT BENpHAEMChER S, i, R 5
BRERBE BT RO HE, AR ERMUPHE N, 31, BREMEMBS05; 7.26f
J9816; ©.5R 4845, 5, TIEf2N940; 5,58 K950, BIpHANME. A WFHEAREMES
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%2-20 FEEFAERESTRAEDPE—BaRENNTLER

_THHB AR~ TE—HRY,  ARE—EET HRE—FRT—NET
JML - - : | — - ——
z““&a' ano—znoﬂc | 250-—200°C | 220—180°C
. # ok wum| x| owm muE| oa £ R oy
= | e | —— :

j*f‘ & | 10003¢ | 10007% | ‘ g 10007 ' 10003% | B . 10007 .J 10003 . &
— \ | . . . ) .
Hon S. . H.0 H,0 | H,O 4 . H,0 = H,0 @ %
Na+ | 55.239i 2,449 | 59.21, 33,224 | 1.445 | 74.64 15.084 | 0,656  33.08

. [ :
K+ | 25,240 0.846 15,62 13.290 | 0.340 ' 17.56 16.854  0.431  21.73
NH,+ 3.380‘ 0,188 | 4.55: 0.792 1 0.004 | 0.210 — — —
Mg=+ F_ — ==t e — Il — | T.584¢ 0,624  31.45
Ca?+ l 17.035‘ 0.853 20.62' 2.895 0.147 7.58  5.478 0.273 | 13,76
Kt , 102.004] 4,136 '100,00: 50,261 , 1.936 10000, 45,000 1.984 100,00
HCO,~ 50.330) 0.825 18.25 42.021 . 0.689 33 .45 110,520 [.811 78.83
Ci- . 120,248 3.392 ! 75.03 48.662 | :.371 - 66.55 16.534 0.207 | 11.58
=S | 14,587 0.304, 672 — — — | 21.810 0.456 I17.79
Zan 185,165 4,521 100,00 90,643 2.060 100.00} 142.964 2.564 1100.00
Zan+):1it - 287,168, 8,657 140,904 | 3,996 187 .964 4,584
Co; | 214,98 ‘ 4.888 85.76‘182_30 404 9033 282,00 | 5.90 . 92.77
CH, | 2.39I 0,149 | 2,62 1.93 0.121 | 2.8¢4 1.26 ' 0,08 1.28
N. | 18557 0.662 11.62) 9.02 1032 ' 7.08l 1070 | 038 | 5.7
" | [ _ . - - - ——— — ——
H,OER% | 0.068 J 0,087 | 0.071
. i !
Na+ !
Nat+ K+ |I 0.79 J 0.81 0.60
o, | |
CH, 32,73 i 34 22 73.63
pH 7.21 i 6,91 6,35
!
Eh ‘ =0 746 -0 854 -0 549
SRR 077 .2 9368 .3 889 .2

Jlg BT E{F2 R, 1881,
B, ER—RH RN, S RWELME Y —0. 34 (R YR, HER S &R & 930—040,
—0.35(fR)IBF K870, —o0.38(fRIM K830, —o0.37(fR)Mgst0, BIERMERE. HREM G
<8

EHRCET RABREEAT - RHXA, BRBRREMBEI14H &SP RBLH,
SITRERRMBRET KD, R2MTHRENsss. 7, L0 BRETES, A RGBT R
BH647.3, MW, ST RAEREERE, ARSHRARAES. PREESE, ©
REPRERBIE( F2—21), WA L0 BAE, MET HREEHM, BREN &
ALEETES S ( WE2—23),
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%2~71 R S R RN

=“—mﬁkﬁﬁ“ﬂx Hr R
— ] A _ . - e -
EA. }' ¥ JF ! ?EEHJBZE ' {\.ﬁ’t{hkﬁ [ b7 IS | AR, | 1*c5;f¢if]r:.5‘£*éé,
H:—;Jafgiﬁr} B | 910—989 910 _950 ggo:ﬁ@tbil ﬁm‘ TEO—B00 770
BT | | |
ﬁ;yﬁ;—g } 882972 | 890,920 D70 i EAF—RR R | | : 740
. I%ﬁﬁ#ﬂ%ﬁiﬁ% 850—920 390 e 1= Eﬁf[,%iJ]T A SR ) : 500—605 : 540
I
[rﬁﬁiﬂwﬁ 940—970 | 940, 980 | M5E GOO—TE0 j 840
- S e S e T e R
H B‘ilﬁﬁlﬁl’\ 5 859-—920 905 KR T | R §RO—T50 1 670
|_ . e i _ o __l._ L
%%iTH 7a0*900 890 TR (451 675
ﬂ?m% BRI |
“‘-‘%ﬁfj—;’,u 730—~370 851 ; | 2ERM RIS T30--Tu0 I 750
— e e e - - - T A e —
ﬂﬁﬁﬁiﬁl‘“ﬂ'ﬁﬁ | 915—041 | 993 ik DR R 625—T50 670
| | | |
. | | e
FLRIE E B 850—930 | 870 S IR RIN | 445--635 | 445 540 635

IBEEERAR, 1980

W22 HEAABETHEFARESASHRE TP IRRILRR 5 7R E
s, SHRN % A %

.\H o ;.—i ;' | !
N S i L b BRER T REa s
M\\gm S j S B AT BT I SR RO
T e SN S RTEHE RN, Hm,

g | _tu , 82 .8? i RR.I14 I 8R.75 B A N
A R S e MY ' SO - fﬁm%ﬁ @ 7 W
AR B fo | 834.56 ¢ RET.IG I 288 .53 ( #2—23 ), LREK

‘ ’ ’ (1971):_rlm,4/1 Hﬁ“*ﬁ‘.%

Eip e 1983, il lﬂc%lh‘»’k’?ﬂ“ﬁ[%mﬁﬁﬂﬂ

Mm, WAE S TR PR IE R B0 L ﬁ*ﬁ&s&miﬁrhrﬁu AL BRI A TG
WL, BEAMEST REERA, BRSTHHE, WS R, M Ve/(TotSe )
R b EARAR, 1B RS BT E WS ]S AR EHED R, AR B
WREARE,

BB EAN, 0 REET RS IRV ORN--ZWRFH, IRy LR
SR ARE, HERS 2 UAEKRE BT, BT RHUEE, B RS EATHIRNES.
BBy e N EE Ny E (F2—24), B--EFERRRES BEERAOTASREAR 7
HBRRRE, BE\EHFESA (1885 ) ML ST RIGT SR, MR R K
BN, dRSHLOERTELNEYE, TEEENRe GRS ( Rf—25).,
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223 TRRERAARLEY KN EAS Pk T EBE

G Gd@) ¥4 \ H RS R TR IR A E
- N JF%‘ S - L
T \ i | -
e deae e Zn - Pb ' 5b oot u =
| 200—1000 |; 20—1000 20-—1000 i
BREETE | | i e A Se | Mn, TESD
izoo—soo | 20-—B00 60—400
§ 80—400 : 20-—400 10—2000 ' N
RE&H IR o o —  HHgE %, —BAESn
200——3{]0 ‘ 20—30 30—100
| 20—60 frFe Cu As Bi PAd#y100%/Mi,
AL I = :
! , 20 I AESn

! !
s BAHE DEICAERTER, AT RE AR, TA.
i, 1982

*2-24 i’f‘ﬁﬁiﬂ‘ﬁﬁ%fd‘ﬁqﬂéﬁﬁﬁ‘]{t%éﬂﬁﬁ& R4S
% \\Tﬁ'ﬁﬂfz i
. ~ S %Wﬁﬁ%‘ I 5
FREMER ™ - -
1700—2060F Fi4ERT _7119';;949 ‘ 11.6 JATH &
245—330 TR 753:.0?940 ‘ 20.65 #EH+EERE
i i S ) S
1o—1SE R A ‘| e A KT 35 NP
BREMN, 1982,
*£2-25 IWEREVETRTLHERENEA ST
| = !
A 'ﬁ*% A | ; S T RIRBEC
1 ‘ \M h % ]' LA ‘ WOERD - —warg | PHUL| Bhig
51 N . | (spiy
e | ® | F3)
s, | - | 5 936 .25—991 .67 0.83-—6.32 . 0.77—0.87 | 6 03 ~0.140  251.5
W I AE-FHEI 12 902.39—088.11 | 4.80--9.40 n.sono.sz 5.70 .—0.115} 2112
A AE—ZEHEBENEY ‘ 3 809 .35—950.20 8.78-—18.20 0.78 | 6.03 I—o.mo} 178.2
| B T T | ' 5 :
£ &4 1 i 966 .39 .37 0 — — l — | ® i
. : n i |

EAH{E%, 1985,
b6



B R Sl R R B A 36, BEATE R A BHINE, BEARMENRE, &M
BAEHRHAY, WFOIRBEESEEFIRST BRI L0 BT BH QRS Ra
HTo0. AR FWAF ., BB EEEEN, HAaReeso;, MR RERR, PERS RN
R H900~020;, WZIRPA R, B L RBI TN Hyo40~060, BEEALHBRME, H
REWRBER K, WRRSRRFHET BT KPP REROOIRSEL HEBRE, BRE AW
S ARERP RN, o6k, EERNENAES, G THRHREERNER, ARSNES
HumR, BRAL T ZHEGRE,

JEHRBRFR B, SREFORIE, UK 5 & Feo Co, Ni, P, Cuff
X, PERILEPEHg, Sb, Bi, Zn, S, Se, e, As, H,0, H,, CH,, NH, % 5§
EHTH MG R LN,

RTTRLUSABREMRORE, WP HMEMRERS, RS 20K
HETEP, ﬁﬂ%@&ﬁﬁmWWﬂ A HALY R W eco, WIEER R ML B
%, ARENBARE, OREY =B KNG B eM R, WERABLH/RER
%%ﬂﬁﬁﬁ¢,H%ﬁﬂ&éﬂﬁwww,*m%mmﬁﬁN&W%%,$;ﬂﬂh%%
M Fp830~870, RUUMTE B NEW & EH EHAST BP0 R E,

W RN, DRERE - AN B, TET R0 R RS R T

= a—HRANTHEX

1. SMEARE(Au, Pr, PO BIBMP BB TR, Kb (%),
Au 84,80~95 55 Ag 0~4 07, Pt 0~11,5, Pd 0~12,3, Fe 0~0,2, Cu 0~2.0, N
0~0.02, Bt o~1,4, Rh 0~0.3, b 0~0,6, 2 8 B&H,0F—Fmim, &PdHa, =4,047
—4,054 8, Z=4, TIWIIBK. 2.520010), 2.011(9), 1,43209 ), 1,228 (10),1.717
(3. 0,933(9). 0.910(8), 0.853(eK), FrULAEik. JFiR. BN, ASEEB. WEREOR. 46
B, LW, HelhaRe ( SENERENEN, BEREA), EHKORYHA
R, EEGE, AEY, WEKR(4.3~4,5), RESHPHE, I5BEG%, SOE5L
HK12.50~15.73, EHMHFLER19.62, REREME. ERMLGRSE, RMNGTH R H
EXEZ M, WHRBalal, BHEE BTFEKD,

TREOSEE T HBIENES, Eibe TXROS 0T B RUARKLH T ERRE
AWM KB, 5888, WiEs. Q80 BB IUERNILYST Bk,

BBLURASPHECEMAERESE, TEHESBHIEL RS0 TS M5,

(1 YHOAE (A, Pt }{ﬁh’éﬂﬁ?ﬂﬁ EXilGEES j;%'fﬂ%}( % ). Au 84, 6—
86,0, Pt 10,5~15,9 b2 KFEH ). SEEP, Agx Cu, Fe, Z2XRR, ¥ 58
Rekk:, BoahaBEREO, ﬁﬁkﬂﬁﬁﬁé, thE10,53, HERME, REXETESAN
MELELEG, RHHEHTe—18% (L) . WK,

(2 ) ERE (Au, Pd) . UHESFNEEURE, RS (%), Au 85,2~
87.6, Pd 10,2~18.6, EWHEEL. 2.656(5), 2,32(10), 2,01(8), 1,42(7), 1.21
(9), t.16(5). 1,02(1 ), 1,01(3), 0,995(1), a,=4.0454, WIEHAR, # 4 Ho,05
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K, WIE2,50~3,00, RERKFEHARHEE, HEEadiskkBaail, Bk K
S Ner. 8%, ARSREZINIRNE, EERBREE.

{3 ) mHEMAKRE (A, Pd, Cu, PtYR{ Au, Cu, Pt, Pd, Rh), XFHEFEHE
MHIAE . R TR, ERN (%) ., Au 60,1~64,5, Pt 16,6~18,8, Pd
6,0~6,8, Rh 5. 2~6,6, Cu 6,8~7.5, MEFIR, WH2 60~3,00, HHPETRE GER
B, SRR N6%H, Bt RTRERE,

2, EBRE(PI, Pt, Av) XHLEWT HSAE T, L E R (B ), Pd 43,7
~46,1, Au 32.4~35.6, Pt 13,2~19,9, ZEHEHR, Oj—I'mim, a,=3.869~3,8014,
Z=4, BMIEECL. SR, IR, HARFASHAM, £BEE FEY, s 2—
3.6, L AT 15, PElE. AR, R TRECEMEMEDG. ILRHE J54,1%,
SRR, BRAS BE. - THRBRDE RS, S8 . 85, HRAST W 4 4£.

3. #&7 (2 Y(Au, Rh) &Rh 11,6—43.0%, RTW &5 ER. HANTET BT
fEERh EAuRR /14, HIBFENED, miBl2o00°CLl EE, Rh5AWSTRE,

4, HEW (G Y (A, Ir) HbgAume2.1%, Ir 30,4%, W& A 8 9P, Pd, Ay,
Cu, le, B1, BT &, TANNET U ERENESHBESY, BXRHEHEN &
i A B,

5 dmEEay(AgAu) HFEK S (%), Au 58,4~80,1, Ag 9,0~29,2 Pt g~
8.7, Pd 0~4,4, Fe 0~0.15, Cu 0~5,2, Ni 0~0.02, Bi 0~0.9, Rh 6~1,5.Ph g~
0,5, Zn 0~0,2, Sn 0~0.1 B R,Ol—Fmim , Z=4, §PdERM 1 B8R, 2.35(10)
2.038( 7). 1.422( 7). 1.229(6 ), 1.178(56), Rk, BiR. ®HIR, RESEEZD
R, BOESWRE, a6, B¥6e. KEAHE, SERE B0, BEHHE 8.8~
68. 62 /BT, WH 13,8, HERM EEOETHRHANREERTENKAA, HER
SHERT5.6%, BWHH, Tk, KCN, Cr.O, +HCHYW B, P FHEEFAYH R, S5k

HE . R, BRWMEY BfEL,

BESEAHESTRAERSLTESR, XTI HEADTHT 4,

(L )4% % 44 (AgAu, PAd), 1255 (% ). Au 58,4~79.5, Ag 17.3~
29,2, Pd t,4~4,1, Pt g~0,9,

(2)4a%es (Agau, Pr), fh22@a (% ). Au 58,4, Ag 28,2, Pt 8,7,

(8 )48#Re4 (AgAu, Rh), {h2%¥ms (% ). Au 58,3, Ag 34,4, Rh 4,0,
Ru 1,0,

6. RBEEMT (AvAg, PAd, Pt) ¥R ( %), Au 31,5~59.7, Ag 34,5
~71.0, Pt 0~2.8, Pd 0,7—1,2, Rh 0~4,1, Ry 0;1,0\ Cu 0~0_08, Fe 01,0,
Ni 0~0.5, H§hasR, Oi—Fm3m, a,=4.0783, Z=4, SRR, AR, BERELT,

Bifoh@nt, AeREHRMNEa, SRLE PEY, BEF.0~2.5, LE10.5~12.5,
R tt, RAETRIGHRRAERAA, BREBHEBFE R i, H X KM Ep
79.6%, HWEtk, HEK. FeCl,, KCN, 3]HNO,, Cr,O, +HCUHYA R, FE=TF &Him
SRALHE N, Laian. WS Bk,

BB S RUB R R B MR AR, U R = AR,
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{ 1) 5WamE (A Ag,PL), Esksr (%), Au 13,8—29.7.Ag54.4—68.4,
Pt 2.3—8,1,

(2)S8e®p (A Ag,Pd), 3RS (%) . Pdor—1.0, Au, AgRBE &
W,
( 3 )EHEEF (Au Ag, Rh, Ru), g (% ). Ag 34.5, Au 58,3, Rh
4,0, Ru 1,0,

7. SEHB/A (P, Au) W% ). Pt 83, 2~100,0, Pd o~7.9, Ir 0~
9.3, Rh 0~6,8, Os 0~1.9, Sn 0~8,0, Fe 0~6,0, Ni 0~6.0, Au 0~8,3, Ag 0~
3.0, Cu 0~3.0, Sb 0~4,9, In 0~8.6, 24L&, Oi—Fmim, a,=3.813—3,9244,
L=4, ZEHSEE, 2.228(10). 1.931(4), 1.367(5), 1.170(9), 1.120(3), BE
Bk, BAMERLBAR. SFEAR. BUTR, MBS A SRAEE, BoahE 6, kK@ 2K
H, WL (100) MR, M4 450, thE2.s, HERY, REXTRIECHRA B,
BN aEE JEEMNEN69.5~72.0%, B¥FEKE, PBET £ K, Cr;0,+HCI
AR, T MM K. AT R R R, ST, KR, B RESF
B Hpdk4,

=& (R)—HART WK

1. EMERE (Ay, Cu) FAKRNESY, HbSWTH20.4%, 5 B 0 & %8
ESAAEREHAR. LT EEREY KR,

BBEFFRRT, BAS 0 AR ARMET KBRS HARET AW I
i

(L )Y42#EAKReX* (Au,,Cu,,Ag, ), BAu—Cu( Ag ) RFifAu: (CutAg)x4
t I HENEAS. BoEhae, FEAKRSDPENIFR, EBTFRYE, BTRIE R
., SERSMTHWVEGT S Hat4g,

( 2)VRAERLY" ( Aug;Cu,Ag, ) B Au—Cu ( Ag )RS Au: (CU+AgI) =1
: L HEHERE. FAERRKG, EHASNABEIEMASR, BREME k2 N &
W, THSEREFTHEDLAE,

2. MAKT (Au, Cu, Ag) HEHRSHEH. AHNENGE, LF2 R (%),
Au 67,7, Ag 12,8, Cu 9,2, Pd 4,2, Rh 4,3, Pd 0.9, Ph 1.6, #¥Eesr & Pd,Rh,
WA ARASGREREST., FHMA, Ol —-Fmim, a,=4,0674, Z=4, 1 B # & i¥
%. 2.354(10), 2.056(8), 1.436(8), 1.228(8). 1.176(6). fIBKIR, MG ¥ P
SRR, KEXREERR, B BEA, BeRXE. TEH, BEF 4.0, X ¥ .
RERE. BHEPE&RRB, REER>70%(58unm ), Bt 2 ~3BHERENHAR BE,
W fR=062.2%, HifE, EHERRKCNEM, = THAR BT APESERR, 5 84
& RN Y,

*HEEGME "FA£ 0T U T EN R eHle—-Ca-Ni—As—SEFH" , H48FFHENE, 1984,
T s R,
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3. AHEBMM(Cy, Au) HP &M EEY2-3%, FHMH A Oi—Fmam,
a,=3,614,2=4 LEBHHIEME. 2.0851(9), 1.8060(8), 1,2760(10), 1,0887(7T),
ANTERY, Oh—m3m ( 3L'4L6L2gPC ), RHIFREPR, FEREFwHfka {100},
B+ 2EfRd {100} . AEHO {111}, WAEHKK {210} 1 {410}, I F K (111)
BRI, BAEEMER, HIRSEMRELR, SRS, @ah, FHEk
AW, FEHAG, SRR AEH, LRE, SEMo, W2, 5~3, L 8,40
~8.95, REMmK, REETAHME, @6, RER(R) R 61{(FH). 83( #
). 8ol gy )y, MMtk EHPRYE, KBRS, IFTHRMER, WEKEREXHK
o, PTEREAT REAEE. TERAV. M. ILELST ke,

M, @—HCeRk AT ML

. 2FEA R &(Au, Hg) 4 (%), Au 76,63, Ag 15,41, He 7. 08 (& &
A v 2. 90~14,80) . Sb 0,09, Fe 0,08, Cu 0,06, FESHEL HRGMAM, BHERN
4,9%N, FARMEREEK. =4, 0824 (HEBRER), HEMEBEMK Y 10—302)7/38 K2,
R EST R ASE, FTHERERES B0 WY, SR, e %7 8B 3t
4,

2. ERESHRE (A, Bi) BASPREL.00NHE, ARBLEN,

3. EEERL (Au, Sb) HRLPEIRME (3.17% ), NEBED,

4, Z&E%/W (B, Av) HPER5%, VHFEENESHRUAR, =THRIET
Bkeh, WBFGWT. S, HED . RS ARCISUREBHRER, ENEE ST
SR, LS B RS R R EN,

HK, AAEEERE, S8 8RS,

I, R AR TRT HER

I EEEBE(Te, Au)  LEAFVRRE2—26,
=HBRF, Di—Ts, 218

F2-26 B AT L E a4
< | ' ‘ ; Di—P3,21, a,=4,464 & ,
%, A8 l R o, =5.9224, 2=8, £
e G‘{\‘\\ \ Te Sey Au | Ag Fe | Biil vt 1hs
TG | l | W | BrSnga, 3,020 (10),2.330
5 f"*;' .- :1 - -----!-—------li—-' - - (8).2,220(7).1.820(6) .
1 97 .92 | 0.15 | 0.563 | 1.82|100.22 1‘610(6)_‘ 1.170(7)° &

2 92.29 3.40 | 1.69 ] 0,12 | 2.44 | 09,954 HZRIRIBR, B,
3 o7 .94 ‘ .o | 0.20 | 0.90 | 0.32 |100.40 FIEEM, ERCE. FEH
! 2.40 | ! o9 34 TRE {1070} A, {0001}

; A, WE2 263, BHE
6,1~86,3, BRAMaE, REN
THGAH AR E, RS RRoFRe % ), 49k61.8( B ), 55,9K66.5(FH ).
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59,4768, 5 (I ), 52.5M462.8 (A0 ), WTHIMANER, WHMMELLE RBRRE
W, PPREREST R, 5&. REELY. SRS, URE. BV STy,

2, S£B8H (S, An) L A - BRIFHREE(H. A, Tourtelot, 1969 ) H%,
SR B 0 AR T B A MR R B 2R R LR AR ) R S S yszo0ppm, fHIX
M&RERRIED, HANI0~ (008K, THERE AN ETHRE, Hhm BN
B, 410 AR

§2—3 LBtk eT Y

2B ALY PR N L B R, B R L L £ R e R A A
W, MERA (EEE ) BEOXASLTY, SIINMAGETLMEN, Waks—E
BHEAER, OHBEMITR b r R, FRT— ER Rk

AT A 2R EAMET YTRRERMA, R .W.WﬁmUmdmﬁmw(ﬂAﬂ
NhEBTHWET Y, A, T, NEBF (Berexernn A. I 1956 ) VSR E L # %
N R AN —BHI PR S i (R 6D 8 5 —Cu, As, B e —Pd.Sh, &
BE—ALSME ), B PR BTN, BITEE T A B S 3 wmr, ey,
(H,%)%aEﬁ%ﬁﬁ%%mﬁﬁ&%%,uW&MI&m%%%RmMﬁﬁA%ﬁﬁ
ﬁ,ﬁﬁ&?ﬁﬁ%ﬁ@%%ﬁﬁn%ﬁ%ﬂ%,%ﬁﬁﬁﬁﬁw%%mﬂﬁurﬁfﬁ%

1)ﬁﬁﬁﬁﬂﬁfﬁ—%ﬁ%ﬂ%,ﬁﬁ#%&%wmm(ﬁwﬁﬂﬁﬁﬁmﬂﬁm
BMLHER ).

2 ) WS BOB R EMME -, B rRRET,

3 ) S BN D AHE A R AR SE A E R R LR TS R B Ay
ANCEB RS “REe .,

ﬁ&%ﬁﬂ%%%ﬁﬁ%%i%ﬁ%%%ﬁﬁ%muRmIH‘%,w\“;%ﬁﬂﬁ?
Cu, Ag, Au, Hg, Sh, Bi, Sn#s, HEAMBEREFe, Co, Ni, Ph, Zn. S, Se, Te, As#g,

R EHSEEE WG R &S, T (BT RS R ) 0 S R G SRR, A B0 B
GFHEPL Sy 75 R BB, B WL TR A, Ty 2 o BT AT 2 T SR,
MW B — — W@ (Cudn) AL a5 — — R =@ (CusAv), WERIHSBEMRY
BT YRATEEER, BAVKOETHSBE A%,

BRT IR BN RIRT Y, RRNSBEUSENE, — BT E L L8R
ATRROER, EHEERLE, AARENEREYE, RLMEE, TiEH, RERE G, Ko
Ek‘ﬁﬁﬁﬁ.ﬁﬁ%%&%%%o

%EE&%&%$%ﬁﬁ%W,5M%$H%Eﬁ%Lm%,ﬁﬁﬁﬁmefﬁmm
0,

RES LN EUH), THRBT - SRR H=4 W%,

1) e O ) —RA T,

2 ) W LA Tk,

a1



3)&—KEERELHILE,

— & () —REACYWRT WER

1, BWE (Au, Ag),He, XHB-REH B 1orsEEm MM E IRGHE K B
KRERK, BRERKRILPY Y. BRTFHRESH, EELE KM (%), Auv 56,91, Hg
$9.92, Ag 3,17, AHERE, D!.—P6,/mme, a,=2,08254, c=4,18783, Z=2 .34
ERREEWE, RN I~0.28XK, BAWR4EX., FANE-BRILEILTHR(GE
AAsoMK ), BoaBEafh, BEREEE FEH, FEEEN AR/EX (ZK
¥H )y, WEIs T (ERSFTRBESENE ), BER% REETHIR K6, R HH
(% )Yy, 63.75( 480nm ), 76,30 ( 540nm ), 81,03 ( 58%nm ), 68,60 ( 656nm ), IEF
RAETEMBHE G, BlEHFRE BXRAEE, TRV RET, 5885, F
B9 . R, BRET. A%y, BEY. BEY ., BRE. HREST W 4,

2, o-REF* (Au, Ag) Hg H Hg 0—20%, & £, Oi—Fm3m, a,=4,08
~4,124, Z=4, EETFRMMMRESE, BRE, BEEARE, AERE FR5H
Wa MR, REREZANFTHE—.

3. B-R&W (Au, Ag),Hz, #He t2~47%, XK & &, Di.—P6,/mmc, a,=
2,994, e=4,86 8, HAMNAARRELAYRWELS, BALSRRR, BEAG ( Au,
Ag).He, (Au, Ag),HeBHmaA T HEEHF 4,

4, 7Ry (Au, Ag)He HEIGIFEERELARSHBEEE LN & F X
RUEEYT Y, BHTHRESH, EEMRERA(%). Av 56,64, Ag o.16, Hy53,17, &
MER, Ol—Imim, a,=10.01 4. FEBRHIBL. 2.38 (10), 2.22 (10). 2.12 (5).
1.,45(6). 1.24(8), FHBEEERREEE ( RER25), A5 HBE— B X =

" Lo~ 2080k, BT HaokEE, REBERERE,
T REBRE, TENSE T HENER, #
A, FHEEZET RN, TS RBE. F
BRWE, FANBahih iRt 3 W% H
i, BERXE. A8, EE3, ERFNER
H, REXETAHREEBREE, FESAkk HKHER=
62,1+1.20 (646nm ), HFE, FFPARTHRE .
HERAHRE, P TESHELESH, 5E8E. B

. e . OMEEH . BORES . MRV, WY, W
s o - B, RET. BEE. W . S0, 8. 6
RT3 ¥ GHBAENT

e 5Ya§§?imﬁm VI w R BeT ST ik,

5. ENERBIATAWMAUMBER &. #.
RNELYTH

"HAEEE b -FELHRREN, F-RLAETHFERLIBXWELR, 1081, K, ¥ TR17
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(1) ahegs (AuAg,, He), #%2ES(H). Az 49,27, Au 39.62.Hg 9,23,
Cu 0,47, ILFHEE LR EHE KHF LG RAE-ARFE-BEED, S48, HB0 £5
Wik,

(2)Re87° (Agye.Au. Heo, ), BePERHOH, BEEFER S (%),
Ag 61,51 Au 24,78 He 14,47, EFEERajpura-Daribaf B8 FEa SHRRGBEHEN Z
), T R NIRRT BT,

6, ERF(Av.HHg) ANHF B R D —Pés/mem, o, =7.024, c,=10,184, Z=
22, HAZEWES, SEXE, TEY, BoRlD, KEe, 7,

19294 PabstBEFT S Au—Hg RINM-& o il 8, K 9P 6§ Au,He, Au;Hg, Au,Hg,
Au,Hgy, Aulg, Au,Hg,, LRAARE BT, BMESTREGWM, EREREW L2 THIBH
A, BRLESRE-200FHFEHMHRE, Fo-BRE, 2. =1,080~4, 107K, BFF25%
T3 5B HNANTRE, NO-RKH, a,=2,908~2,9194, ¢,=4.791 ~ 4,801 A, KB
AR HBEFT HHIBE 5%,

ERFAEERFARFIN —ME40BHLNe0BRE(HFTLE). B iEFAu He,
B, EXE AR SERE. B4k, REYEHT o HREF, B-F20 { B
) MY-REFHNLERBELT Y, BEXBSTEEGHE,

T e (M) —HERT Mk

1. @285 (CuAu) SHEHE, Of—Pmim, a,=3.754, Z=1, & & N &
W, WEAREGIFE LT, BTG, wWOREIE G, Yol EBgr, %
SHRRWHREUE, KEIBEPTHG00) FELHROABELER, SolpEs,
WH3. 5—4, WEL2,2, FETHBEHT,

2. BHW\EH (CuAu) WHPEED T, EL 2L 2 (%), Aus,18, Cu
23,74, WHVRR, Di,—Pa/mmm, a,=3, 084, ¢,=3,72 4, Z=2, B %%, 3.80
(3D, 2.83(3). 2.46(10), 2.24(10), 1,99(5), 1,85(3), 1,75(3), 1.55(4 ML,
1.4203), 1.36(4 ), 1.33(3), 1,26(2) 1.24(1 ), 1,20 (10), 1.13 (8) A&, 1.04
(B, 0.995(2), 0.967( 1), PIFEEN 1 &ES HABEHMAL, 17 8RR w7
EORFH, BT (000) FURBHMAMERER, YESH, 782 6k, B4
600X 350X 504K, BIBEAWE, BMeRNE. FEH, WES, Bila7, BEE
H. PHREAFRED, KEXT2NEHAN AL e, RHX 68 E( %), 50.2
(480nm ), 81, 2(546nm ), v6.6( 589nm }, 83.6( 622nm ), FTAEM T, L@k
GERAA, FPTREFBESHN LT Lot iad, 588 . mEay . i
. HAE. BREST WA,

S, MAENARES, SRS HES- RS,

(1) #Fmes (Cudu), S5HEREFTEIMA, SHRE. —HREAEL 2 4
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(2)4z#a (CuAu), FERBRESLZET RS AR, NFRE “ERBFARK S
gk,

(3 )Mz=gy (CuAauw, ), THRNAE.

(4 ) Ewidsr { Cudu, ), EE®RNM(%), Au 92,34, Cu 7,48, Ag 0.18, BFE
CTHTSHRET RBRML, SERST B .ZE, X AESV A%, CTHRERBE 8
R e RA-AMAa-Easd, #BM, 1, HRXI LS4 ( Hosropososa M, U, 1976 )
AP, ZURESESY . HNLY . 2EHT. SRSBETSLERNANY B &
¥i.

5. HAWEY [ (Co, Pd),Au, 1T XUEMET . K¥ERF (%), Au 60,8—65,6,
Cu 23.0~28,4Pd 7, 1~8 6 Rh 0 ~3,4Pt 0 ~25Ag 0,6~0.9, Ni 0 ~0,15, Bi 0,5
~0.8, BIMA. Dy —Pmmm, o, =b,=3,884, C,=3.843 , FoikrRi%eR. 2.23010),
£.043(10), 1, 923{ 7). 1.370(7 ). 1.363(7 ). 1.178(7K), 1,161(7TK), 1t,116(5K), &
MR, FE5EET, SRTWRISEH, KEATYHBRINRES., BaYy 55
&, FEEmpRee, RXE. TEWH, H@E, SFs 0—.0, KE14.32, BEEH,
EHXTEERA, WaRENal BEREHE(B). R 63,5, R) 59,0, shade iy,
FACVECERRA, TEANG. MAERTER, FTHEHREE T Kb, 5 ¢8
. WET. BT, @B, BT SE is, PR EEEU RARE. B B
M1,

4, BEHBEY [ (Cu, Pd),au, ] HARNDESUAWRE &85, 1 2%
(% ). Au 57,5~64,5Cu 26,8~28 4 Pd 5 7~7,7, Ag 0 ~8_.3.Pt 6~3.8, Rh 0 ~
b9, Bi 0~0.8, FRGAR, Of—Fmsm, a,=3,8624, Z=4  FEB KL, 2.23010)
1.934(7K), 1.385(7K), 1.183(6K), 1.115(5), BAHWEREEHBR, Bioy B8
A, REEE, FEW, BREEN184,10~213 804 /2K, HhB14,5, BER &,
RS RN e, BOCREN 1%, MRt S5KCNERE, 5TAR4ERE R
BE, 7T SRR Kb, SEMFEEE . A, MBIRTST YL, TSR %
HEARNE, SRR,

EE SR e ERE Sk,

RIBEPLL, Al TR, WERT RS SRASHEST (A 8.3% ) BERM &
WMMEn (Pt 3.8, Pd 5,5—7, 7% KA TR,

Z. 25 RCeBRENWET I

1 BEHEREY (Tr.0sAu ) {L22% 4 (%), Ir 51.7,0s 25,5, Au 15,3, Ru 3.5,
Fefpaf, FHMAFR, 20 =3.816 1, TBBHBL. 2.4003(W), 1,8835(m). 1.3443( my,
1485(8), 1or022(m), HHETHMER, KEEEEREBER BavEase, &
WAE., NEW. TmE, HEs. o~7.0, HE20, RERERE, ZEABY. BN XT
RN 0, SOGRBERENS, Mk, RBETBRETK, PETFBEaSERy 2N KE
HEGE Y, SR . MHE, SR a%sy Hi:.
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2, BEF* (AU, Sng.s. ) B TESEHT, i‘g»fbl_}’_ gy (G0 )y, An6Y, 269, Sn
290067, &M EREAL. P, UHBERAAREREE, BRMISREEREAE, ®A
6, FULERREE, SEKE WEA BE FTREVEEATHEDLTRT, 50
Be. #F. BE. ARAST YRS, EATRET, ¥oRkde BOELE, WAwS,
AuSn; . AuxSnyZE, HERFEHGPLT OERMEXRR (L, 1084), FFPH A
EER g,

3. SMBSET [ (Pty . Pdy.ce ) s.s0Aly 1sFe 5480, 1 EUEZEIL & (5.
Pt 72.2, Sb 11.0. Au 10.4, Pd 3.3, Fe 2,0, S RHIMKR, BR0,1—0. 058K BB
£, SREE, RBEY, RIGTEREOA, BHE(%). 55.7 (BX) . 60.5 (4K),
66.5 (483 ). BIHFRE. BN MRRAERNG, AR ATHRIREST IS
R e Ak, >TREHLDE RS, 5605, R, AREFT B,

£, XBET ( P, Auy . .50, ) FEBRERS(H ), Pr16,4—
78.8, Sh 12,8—14,9,Av 6,7—8.3.Pd | 7. EEHG LT R RBEEEE, REYAE
BR S8 EE, RHETERBOA, R5EENE. FYRAENE, =THERL Y
TR, SEEsanT S hitt,

Ex, - 0aEss, .

1 ) EFEHm (PtFe) , P &2 0 ~5,4%;

2 ) SIRE (OslrRu ), HrE2£0~1,0%;

3 ) Sy (Pd;Ph), HbhEH0~6.0%

A)EEMBHEYVL (P, Pd) Sn], HhFEH0—4.6%,

5 ygEmBen [ (Pd, Pr),;Sn]l, P E&4£0—1.5%,

6 YHIEFBHME [ Pd, (Sn, As) ], H&42.7~3,3%,

7 ) EA (Ptas, ). HHPEE0—2,9%,

8 ) Mp R (PdAs, ), Hh&40—1.56%,

g4 (Pi1Sh, ) R@areme [ (Pd, Pt),, (Sn, Pb).z (Pd, P, Ru, Cu Au,
Ag), (Sn, Ph), 1 H@WELES., AT HH=TRER LT E, &80 000 R
TR, GEHAE. BT, [IRSESF R,

32-—4 SR R EYEY D

FRTPEFHES. WO LY. #td. ghd. B, REHLERLY, & P
i bR L, HUR O W RS, BRI b a8 Ry,

XEAEWTHBETEERTe, 28RBS, Se, As, DKESh, Bi, Ph&x HiHEF K
Au, Agfh, EHCu, Pb, Fe, DIRADEMHPYL, Pd, Co, Ni, Hg, 8n, Ga, In, Tl Cd&f,
TR RRE R BRI ER, HPEREFRER B HMFA—Ag, Cu—Ag—TL, Pi—Pd
—Ni, As—S5b¥, Rr AR S B WFCur —Cu?* Fer~—Fe*r | Cd—In%, AilREMSE
ERFFARBHRAIASR,

CHEMmEE. MY H—-Hey, MEARARER w7, o84
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BAT IR IR LA, SN EHRRTIRRE Y (AL &, BAHRY
(AuTe; ) B (CHEH FEH, To—Au—TeRRIFTH) HSTHOTHEY —AuS).
TENRLTHE SR, SIRERCHRL R, SRE R kW, &, &4
WEE, RTWERLEARE, TEN., BEK (BRI T4), LERCE ¥ 6—10),
LGt

AT B SR E R W ERN0,97%, Hgbh—T, 4L —F, Bk,
WG —Fr . WAL =F., Bish (7)) bz,

MBBETFRME, TEBRERLLAES Y,

L) S—ERE %,

9 ) S—REL %,

3 ) S— WLk,

4 ) e—EE L E R,

5 ) &—HBm R (@) kA,

—, &R ET Y
1. W&F (AuTe, ) RS (%) . Au 43,59, Te 56,41, F L BHEAES, B
T W RS RFE 2 —27,

#2-21 B o2 3 B & 2 K 9
P |
—_ | -
) ’@@y E FPIE?EE:IMJ?@%‘ | ZERT L picki: PN IR
T g RELHRAK o ]
gooe® Fﬁ S | ERMAEER R
4 Tl i _
Au 87.07 ‘ 43 .10 || 42.51|' 43.5oi 41.50[ 42.77 | 41 .goi a108 ] 2245 4137
— —_——_ e | ] e
Ag 1.00 \ ‘ — | 0.13|' 0.67  0.40 | 0,79 0.77| 0.60 | 0.58
) _ L Ea S _
Te | 61.84 | 66.90 57.30 54.59 56.34] 56.75 56,03 57.87 | 57.00  57.27
----—‘_L‘ | b _— | | — - —_— —_— - - -
w5 e | 177 0.4
SN S R — ] — -
(G- S ‘ I \ 0.08 | 1
Moo ‘ 100,96 |100 .00 jmo 00 99.99| 98 .97|| 100,00 ' 99.62i-100.30 | 99.75  89.22
| wEE | B | Pentield, Prier(igee) ,  Thompson
R R ‘ {30, 1982 Ford |
1984 1982 (19062) 'JM3Ha {(1951) {1248 )

Bylih &, Civ—C2/mzCi—C2, a,=7.19, by=4,41, C,=5.084; B =90°08’ , Z
=2, EEBMIFR. 3.10(10), 2,09(8), 2.19(4 ). 1.195(4), 0,888(4), Au 64
Teff %, HBMARE (2.674 ). Tedl 34Aufl 3 4 Tef %, T8I, Riky 8 F
HREE, Cop—2/m (LPC), MEMNERZE, C.—2 (L), BHEEHR, &P 7 Fb
M, THATORIMREREW RS, RS mESR, H& (100) KRG, @ik (031),
) Bk SES, REMRESE, HEAREAEEAE, FREA S8 K f
SRNE. TEW, BHEE, LRNFREFTEED, i, B E25~3, LE I~
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—Au—TeRRE TR, BRI, HEmA eiAugiE (5,024 ), Tl TH B
HRARE, M3Ant+sTeksAut TegkAutsTe, 'Fe—'re;z_lhjﬂ"jli}i%"jiﬂ 02~3,54 A,

BERS RS, C.y—mm2 (LPPC), R uigit Bsk, # LB ¢ {001},
bi{owoy, af1eo} , {320y, m{110}, 0{111}, n{120} . c{0it}, h{tor},
uftzz}, plzet} & (H2—12), {hke} MRHEMVFEL,

BERREAERERG, SRME, REW, (o0 ) mETe, BORNRRE
B, MhE. WEE2.5, LEs. 62, RARTREAAA, Krkers (HA%) MR
e A G ERARG, W AR, BRREN, JRRREa, BT SRR J-
el e gasta, P Fh—IRRRRET RS, FEBey, e, A he. W&
B, WET ST g,

3. HEWLE (AuAgTe,) SUBRGFAISRE", SFaidi4n . BEipdka (% ). Au 24,19,
Ag 13,22, Te 62,59, gisrdAu: Ag=1 : 1 R4, SCWML&84r W% 2 —29,

#2-29 $# & & ¥ 8 & % E 9
. . ~{& .
T, Pl Auw i Ag | Te [Cu Fu|NijSeis i (H# A KE
SR | |4
-t | | G
ot T . I | . : ]
. 31.50 9.07 58 .88 .' . 99 .54
Ha Tl Fe A AR 0 31.73 09,11 | 59.16 ! . 100,00 HEES, 1984
30.56 9.39 | 60.05 100,00
o S A B | T ’ S N
FR R s B A 27.24 10,48 | G221 T , 59.99° T2, 1982
—_—— JRp— —— ———— - _ - - - ' - - JEp— - _! - - E—
JE:{F%“@EEE% 8T 11.90 | 62.45 | 0.50 '100.22] Sipscz (1885)
ct R 28.65 | 9.76 | 60.830.320, 06'0.100.200.09 0.05 99,91 Krusch (mm)
—_ . - 1 — — -
[z B A 99.35 9 18 60 450 15 'o 10 , : " 99 73 G'Irnot(l%'l)
P
o L ] I
fghﬂﬂyﬁ% “@%7‘36 19 | 4.87 | 58.50 |n 05 . [0.00 8070, I3mn (1951}
R STt I D o
EWMUFUHR 25 .87 111 .90 | 62.450.10 0,40 100,72 Slpocz (1885)
N o _l - ‘ | _—
_;‘éﬁ?é,ﬁ?u 27.72 5 11 74 60.33 0,05 |u 07 99.91: Markh'lm(lsﬁu)

AN E, Ciy—P2/a, a,=14.62, by=4,49_ ¢,=8.964%, B=145°28", Z=2 . F
ERGEE. 3.05(10), 2.14(5), 2.25( 3), RMELEHEMTHEH &5, Avq
Aglii PR EZRA (A2 —13), RIBEYEELEHR, Sk, fER(RBK2 —14),
AR, 100 Y BERABLRER, R2FEWL, 2B B (AKIT2—6), 8
B, TN2RE6, FREua, BemEeE. REV. @A (010 24, £ 2 R i
O, i, ®HEL1.6—2.0, WAS. 16 (W), 8. 17 (FFE). HELETHERBANER A
B, R4t#%. Re=60.2, Rp=49,3(580nm ), FILHFME, FHLBENERAERE,
BHEREE, KRG i{‘é.&i%é FETR—{GRACRET RS, SE&L. HAR. 248 it
MW RAv, Ag. Bi, Poiyakfhipdt,
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Mz—u4 SEETNRERS

ey pos T

cen T T R =6 SR TR NS, Ra@ o ks x
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4, MERT (Ag,AuTe,)
WAL SR W 2 —30,
ﬂﬁrmlﬂl%. Oz'“14.3zg

B i 4 (%), Ag 41,71, Au 25,42, Te 32,87, %

2, =10,384, Z=8, FEBEHE. 2,77 (10), 2.12(8),

®2-30 W &2 A F B &k B RS
T ) | )
\\ 5 1 1 | I |
B f%! ﬁ ' | P \. | s w s
e s 2 Au | Ag | Te |Cu|Hg|Pb Bi|S |# ¥ | HAE ol S OO ]
T - | : 1
g —2 ‘ | : ! | | e
| 22.39 43.01] 34.38% .01, 0.01 98 :sgi
VLRI — —— - C e w1088 )
24.47 43.16] 82,110 .02 0.02 :99.73I
S T T i . -
. X 20.83 41.78| 37 .38, | ;99 .QQi
1| HEELRT R AR R A - | — - o JFIRZE (1985 )
‘21.53 41 ,59| 36.87| 99.99'l
_ | 10,50} 53,99 35.90 | 0.,890.79 102 .07
MEEEAFTE - - o — 1 - = e = | X ( 1984)
| 9.88) 50.30| 36.25 | L 96 .44
- e o R o | — ——
o 25 .44 37 .06 37.51 i . 100,00l
A E LA K —— === = | = = e FTH (1982)
\ | 33.93 33,20/ 32,87, R : | 100 .(m]|
— - _ IR S e et _ I,
. ! : : ' : !
ZEMHEERTE 25.18, 41 .87| 33.21, I L fwo.az‘ﬂiuebrand { 1898)
_ e IAR B I -
i ' . ! . 0,83 K A Heunazkesuq
Fal | 19 | * >
ARAMA 10004852 30 | (Fean) 2988 T angy

ﬁm:’ﬁﬂ_ﬁﬁ—}%ﬁﬁnﬂ! 23 .42 41.37] 33 .ooi 2 .26/

" 0.18 fmo.zzl Carnot ( 1901 )
. |

Fa—15 HaRieIREsgn

2,08( 8), BfE&EGHwER(RE2 ~
15 ), AuFAgi R (¥ RE, AufRd
fifi2Te, FFMEIBEN2.634; Azl
Bl 4 Te, JEFMBE N2, 902,95
A, TemIArEY 8 (6 Azt 1 Au +
1Te), Te—Ag—Tedk 42108 &
140°, SRR E R S g8 B EOR B ok,

ARBRERE, SERE. FEH,

e, Bngx iR, #EE s—3,
HES,7—8.4, HEWOE, RYET
ALAEKAQ, GHBRE. MBS
TAAM, FAT3%38,80%(580nm),

P AR B IR 4 BB RR S H)iE i, ORI
HERBHEE, BEHAs0E L

RMBE. FTP—REE2, BRAEKY, SHRE. AR, 228 8 k¥ Rau,

Ag. Bi, PhRYB LI IE,
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$7-31 2% & v M & ¥ g 4

- fﬁ I ' i— iy |
. y | | ' b g el el
. B 2] Au JAg| Te | Cu Pb, Fe 5 Sbh!Ri: . =2 S S S
ro-¥ \ | : r | R#
= e
= ~. ] ! | ] . [
— [ - , ' Peacock  Thompson
1 14 32l 551 49 .80 — 1.8 — | — .O 202,81 e (1946) N
2 39. 36|0 30" 54 32'0 245,200, 330 12— — 0,24 100,11
S A N C— . - - - —. Thompson { 1949 )
3 ~38.55[0.22 52 70#‘16490.00 55 —~.——u 60 99 .81

"ﬁjﬁﬁﬂﬁﬁcﬁﬁﬁiﬁﬁ—ﬁ%“ﬁﬁ D, LIRS BRI RS 2hBHBHEY,; o
REERT REEN,

5, !ﬁﬁﬁr(m Te,) B> (%) . An 50,77, Te 49,32, W& A RAg, Sb,
ZRkER S R 2 —31, )
ZHME, CI—-Py, a,=12,10,b,=13,46.c,=10.804; o= 104°30,5" B3=097"34 5"
Y=107°53,5", Z=12, LEM kL. 2.09(10),2.98(8).2.93(8), HHELH

HUECR iR S . BELEREE, SREE RBEM, BE 10}, {011},

{lll}ﬁﬂ% MIERWITT, FRE2 5, @0, 04, PEME. BHATEXRA MG, B BHO 6
fa, EY&ER.,, =73.14% { 580nm ), WIEHFPE. SHBRNGHRAENR, FREFRE
TR, MATHE AL REFH—RSFREESV KD, 58848, FEs . AiEg . #
FEEERET ., BB, WEs. BB, WHT st g ame 8, W, W
BAN, RERY, WY, SRS ek,

WA Pb,AuSbTe;S, MHH BT EKIPESPLEMNAL, 5, SelFdsyy, LThE
RBSr W#E 2 —32, '

R2-32 H M € ¥ W & % K 4
N |
4 | L
Ry . Ay . e | ORI b e .
s ‘@@ T Au Ph ' Te  Fe Sb| 5 | Ag R ViR O£ M
A ! | : o |4
B S A A o
| 7.51 56.81 17,72'0.417.03 10,70 100 .80 Sipgez { 1888 )
9.47 | 53 55 18,40 6.05 11.90 0.56100.52 Muthmanm ( 1897 )
P " 7.61 - 54,50 17.800.938.62 B.1D 212100 .68 Tokody { 1930)
Xy © 8,43  55.44 18.920.596.51 9.6  0.31 99.99 Clauder ( 1835)
7.66 1 56,36 16.24 B.16 11 .38 99 .70
: , . . Giusca {1937 )
7.57 . 66.45 I8 54 8,16 11.87 100,59
- T - T _\___\I_‘_--_- __-l | T _'l_ - B - - - _
VA AR -2 55 F] a0, 16 | 52.55 18.80  i7.00] 8.621, 12 !os v5] Simpson ( 1wiz2)
. , !
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N ER, Si~P7 a,=4.14, ¢,=30,154, 2=1, TEB F itk 3.02(10).
28106 ), 1,508 ( 6 ). BBEERILE MRS, Skl (o) 28K (WE 2
—18) . WMEHK (010) , HEAHBER, FREHAR, WEKA, ZRBERLKA, 28
Wik, TEM. BHE (010} B, WHBTM, WE ~1.5 WE7.46~7,55, WHER

P, EHETREKE, KHR (%), 42.15 (480nm) . 38,65 ( 540nm ), 37.0 ( 580nm),
- ———— 35,1 (6d0mm ), FEHFHREE, HWBBYE ©

, e BRI ( B E)E RIERAIRESK 4.
é%%;ffffii;g;J MR, HEEED, T RS
" Bheh, BESAAS. B, BRRRRRT
My i e 1,

6. WHAST (CuAuTe,) XHKEMSEHT . ML Wk (%), Au 25,5, Cu 8,3, T,
86.2, BTHHAMME (%), Au25.5.Cu 7.7.Tc 67.2 Ag 0.4, BAREAG). EER
Rl 2.03(10), 2,100 0 ). 2.93( g )oonh B R S R R iR, Ry
2.02-0. 05 %M. RMBMMARRE, WREER, SREIGE, TEU, BE— A I b
%«@&2“ﬁﬁo%E*MOﬁﬁoE%%T%ﬁﬁﬁaﬁﬁ$(%);RFHWﬂ\%*
53.0 (589nm ), WMRAWA, MRALE (B%) SHBORL & (). B 4845
. REEVEBRIMKEE, BRE. BKE, 51 1 HERESER. SLE. i
AFOERIL. U0 BENT RNHERED K, SOBET . R, 500 (RS,
AR, ARSIk,

. WWEWA [ (Ag, A0Te] XHHEMERY, Ko b Au(Ag): Te= 1 ¢ ;.
EBs BE 2 —33 ),

%2-33 B S B 013 5y 5 WRBE, ERAR A,
e | - FRNIORKG G, BN

B 2—~16 RO R &

Nt ; :
2 ! F R

. %@7} ,AL'LI Ag J Te- 'Pb ']Sb‘l S¢| ,';_:j,'i,'i' ! ;‘i}‘:f#%ﬂﬁ ?;Eﬁﬂ %ﬁj’ﬁ#o TJ& Hn ﬁ-‘
i N | !' |f | —URE, W2 s, (R T
T T Tt e e = e PR RE W ey P,
22.9026.3646 442 58 8.28 Zambonini e B 1y

WH R T 99.28 a?]i;};l)m LSHRe®sis, R
ammy 2 (oo Schrauf(isre) WA WL, A Bl
S 30.0316.6939.14,  9.754.39 100.00Hintze (1004 ) BORRHI R fkit BELEE T B0

R BB, RE

SIS 8 5 S 89 TH HEAN, ik
ﬁ@#&ﬁ%ﬂ—ﬁmﬁnﬁAﬁﬁ,ﬁH%ﬁﬁﬁﬁhﬁﬁwﬂﬁ%wo

8. REZNS, ﬁﬁﬁ%ﬁhw(AghtAlh.nTﬁa.s) BRFHEHE S, K %o
m&miﬁﬂﬁ;i}zw{ﬁﬁ(%), Ag 10, 7~18,0, 14.4; Au 23.3~25,0, 24,2, Te'60_0~
wﬁ,wﬂ,%m@ﬁM%4%ﬁﬁ£$w,E%%T%mé,ﬁﬁﬁﬁ—%ﬁﬁﬁ,ﬁ%
$(%):ﬁﬂ”“ﬁ(%ﬁ)nﬂﬁNﬁﬁ(ﬁﬁ)jﬂﬁN%ﬁ(ﬂ%)aﬂﬁﬁﬁ?
%$ﬁ%.§m¢ﬁﬁ,#mﬁﬁ%ﬁ,ﬁ%ﬁw%m&ﬁﬁﬁﬁﬁ%mﬁ.ﬁ1=1%%
B4 48, Fﬂﬂﬁ%%%{ﬁ“lﬁﬁ’-}ﬁiﬁ%&ﬁﬁ%@"ﬂlﬁﬁw“*Eiﬁff;{k(0.01——0.035%?16), YEH
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Wy, el . RRY S ik,

9. BREF [ Au,Cu, (Te, Pb) KA, Cu,PbTe, ] FHH A UF KB K E X
0. A, YEHREBumean 0. A,)RNRTHAE, XHREHST, oM ATRHEM
TR, EEAERN(B), Au 40,7~50,5, FHN48.4; Ay 0.63~3,05, T
J41,54; Cu v, 43~11,8,F 149,35, Fe 0,13~0,36,FHHo,19; Pb 16,7~22.5, T8
jg1‘9_2; Te 18,5~22,9, ¥H21.86;, Sc 0~1,35,F¥50,34;, EH89.4~101,7, Y ¥N
100.6, isrHAu: (Te, Pb) =1+ 1, XHUIEMET125KIBR, MBAN, 2.37(10)
(L1r) . 2,08(7 ) (200), 1,448(6 ) (220), 1,282(8) (311), REHKFK,
MR, a. =4, 10 4 F BB AR, BEHR, BBA. R\, SR SN
ERA, LRRE, AME, PICHEVHEN,  =320~4198 /5%, F 1y 4381 F/
BR', RENXTREEROERIEH, RHF (% ). Rg=25.0~28,1, Rp =6,1~12,0
(580nm) PE T IR AR K 1L R e B L T R AL T, FAu. Cu. Pb. Feliifbsy

Ha, HEIBAANABAY, SEREMEB R FTMET, mTRERL, B Y
W AT,

19824 iR R RRAUACHD , PRy S ey,

10. BEAREY [Au; (Cu, Pe)s (Te, Pb), ] 48 HE LIHBEHIN 2 5A A,
W R ( Boraanos A A, ) IAFMA R BB BT IR 20, Kh 4455,
3R, 4ME. BEEHY. EELER (% ). Au 57,6~63.6, Ag 1,67~3.39,
Cu 3,32~15.1,Fe 0,09~10,28,Pb (0,7~14,4,Te 9,6~10,3, Se 0~0.28, f4rHAu:
(Te+Pb) =5 2, XGHEHIBEY, FHHIRIHIBRIBELRSRE T, 2. =4.087 4,
RWDERERH T RRE A iR, SRR &R, BBRMEE N2 38 (10) (111),
2,045(6 ) (200). 1,447( 6 ) (220), 1.230( 8 ) (311), YEWHEIEET &8
RO, ERRGE, TMAE, B, RAEY, ITEE6. KEAESEANAIRT
HI RS R B GROY ( B UIREEIE . BRI ), & Wi 5 3 BT I8 B 42 1 R A
AR F2-—34), =FHRRERKUENKES, B RKEbH ), 5885, SR8%

=034 REARETHEHENENEE Au, Fe, Cu, Pbiy b3k
- 1k,

— 4 . e e . .

o T 85w owow RO Yl JHEE R M )
. ?’«é‘ Ty T T ‘7 ‘ 43 AR,
_%—@: o ﬁI 460‘ 5400 580 | 660 : 460 [ 540 | 580 | 660 ( 1 )@ﬁiﬁ 1% 3k

T e
Re @ ]14.s|2.r;.5 27.6139.0 (13,8 28,3 36.4| 35.8 e PAC 60.5,Ag 2,72,
. ! | (Jul3 17, Fe 0,85 Pb 12, 13,
Rp % 5.0/ 8.436.2 6.7 2.5’%0

Te 9,92.5¢ 0 Og(ﬁj}jﬁ'ﬁ'a
2).

(2 ) FEIEH I H A
B, H P A 80,35, Ag 2,19,
Cu 4,63, Fe9, 33, Pb12,83, Tc 9,89, Se 0,07 ( KM ES&H),

11, FEHEREY [ Au,Cu(Te, Ph)] g $5k UM, C, 9% Wi % /R4 (Beacmepr

E%ﬂ(iﬁlzlig/mm?‘ 235——270 ( 257 ) ! 200—354 { FHy321)
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M, C) MIAFERAR, I 3ARET AN SE TR, T8 g4 ( %) . Av
68,0~75,0,Ag 3,21~4,18 Cu 4,58~7,82, Fe0 27~0.93, Pb7.53~11.6, Te 6,93~
A8 A (e, PhYy=4 : 1 §HEB.a.=24.21.b,=4,025,c,=16.24 A.

;EM%}H,.L%Q, 33007 ), 2.61(8), 2,28(10), 1,744( 8—90 ), JLrh4s i i,
H1.427~1,405 A, 1,220~1,208 8, WHEREER. RBEMBIE, HHE K PN 02X
0. 05ZRINAMALELR, P2 BME, GMEB, BEAY 4 10 F VN, =310~374 4
/A, QR TP R85 A /880 16,3 (3R ), RURTFTRRER, iﬁ’@.ﬁi
mE, GWET O8RS, K HRe2% (s82am ), 53 5 HH, f%j’ﬁﬁﬁﬁ»kﬂcmt
ARIBACR R 8, B0 KL . SRR WK E A S 1E5L 7‘:1
1R & 10 1,

LR A T A R R LI N D SR B D, B2 ] B HI 3L A A,
B, WM. BB m—WNEEE. TR, EENRAST S LE, BEELER, RS
My AR EE, B RE. W, BMEREBDEWEEL, S, RS EILESH
Flde FLAR B & i 04

Lo B A B, 30 M, WEHSREA (Cuoupuior 3. M, 1980) iAW,
iR R AL T - -SSR ED, T EMAR M S R, ©AEAu, Cu, Pb, Te, Ag,
Fefi@BE MY ( LM S, mid¥ ), M, ¥, WERES A (Touek II, 4, 1082y
Wh, R=fohBAsLeB ity mEAu, Ag. Cu, PO E(WRITO, M iR & 5
B, H—BHOFATEHN (Au, Cu, Ag, Pb) - a(TeO, ), sHFEi, nxo.3, % %
W R, nx0. 07,

12, RRFBRERT [ (Au, Ag).Te; T EBLEMI (%), Au 24,2, Ags,7,
Te 88,0,

A A LA TR BERE, LREZWT .

(Au, Ag)Fe, (Te, b)) WFHE4HT (%), Au 15,17, Ag 5.52.Cu 2.68, Fe
10,79, Te 48,2, Pb 16.42,

Au (Fe, Cu) (Te, ¥b) HBEFHFHHH (%), Au 50,10.A¢ 2.00.Cu 6,46 Fc 7 47
Te 21,29, Pb 13,47, Se 0,12,

AuCu(Te, Pb), W ristot (% ). Au67,8,Ag 1,54,Cu 5,24 Tc 0,18, Te
10.86.b 13,60,

Auy; (Fe, Cu) (Te, Pb), TR (% ), Au 59,8 Ag 2.64.Cu 2.83, Fe
3,78, Tc 20,28, Fb 10 88,

AugCuy (Te, Pb)  d1 FIREFSIHT (% ) . Au 70.3,Ag 2,76,Cu 13,38,Tc 0,25, Tc
4,59 .Pb 7 55, !

B AR GE A W T T SR AR R R B A L R, SRR, B AR
PR, B2 RS Y St

BT RNTRE, 8 FRED Y, BIEHADateh™ MSE, R DB LT ¢
PR, s e ar e,
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=, & () Fhy. whaRT i

1. FEEF (AuSh, ) XHBEews . Fags, Bk (%) . Au 44,74, 5b
55,26, {LESHF (%), AutAg 48,54-+50,92, Sb 48 14~50.40, BFILEMCU, As
g sghE R OTE—VPa3, a,=6,664,Z2=4 KV HMLEW T HE, Au—Sb=2.784,
Sb—Sh=2,63 A, TUkmiE%. 2.01(100), 2,98(75), 3.33( 70 ), FAR, KB
o, AALEAT fige, eRLE, i
Wi, BEHE3~4, o, 0 (HR). 9.91
(HE), REETREAB, FRABHEA
W, Jgt#el1, 0% ( s46nm ), I 2 EHIRY
RO )y m=Ea0ekk (20% ) mRMIG
EERPIHE. S~ THSRERHENE X
B, SAHKS. BB, B, B
B, BT . B, 58, B
. EET ST I, SRS IR}
B iH.

2. By (A, Bi) itk
(% ). Au 85,36, Bi 34 64, 1L 235097
(%), Au 65.12. Bi 34,88, )

Eggh &R, Oj—Tdsm, a,=7,984 ,

W27 SR e RALHER (WE2—~17), AUETER
OO TECACE, o B ST D5 O F NS D AR T A L, WBiR TSRl AR P, &
AV AABIESE, mMEANBIF2AAuES, MANEERLE, O,—mim(3L44L36L20PC
ALERMALBIZ A ARERE R, EE B R/ IHL 2.818(4). 2.400010), 2,296 ( 5),
1.534( 8 ). 1.409( 5 ), ERRRWEEK. HEE, PHUCEE, EETPEH A K
WOADBRA, SR, B, AE 00, {110 S, REEL 5—2, T 15,46
( NTARZM ), 15,70 (HE). BEX, HERE RECTR¥EN 6, K3 50~
6006 (H5iHE ), KT HASMURS. “THREL GHKES RSO RN -ED K
B, 58448, BXKH. A, B8y . 9. Snde % Ytes, ARTRE 8 K
HHEREBHERER, HEEQRESTORY, XERRLSSTHBNER, Hi
AARE, B RARSe REMEEY.

=, &, ROy, mAaRARL LT

1. W& (Ag,AuSe; ) WBLTFHE DB, LIb20% 4 (%), Au 272~ 274, .
Ag 47,5~48,6,5e 22,8~24,4,Cu 0.3, FHMMNEK, O —14.32, a,=9,0673, Z=8 %
EWile, 2.662(10), 2,220(8 ), 2,035( 8 ), 1.266 (7 ), WEMERER. &
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BEAT L BX, SRHRESK, SBRE, FEN, B2, BEo o (HE), B
Bt FERTEEaMO, REE (%), 33.4(420nm) | 31,3 (500nm),32,9(600nm),
MR, PTRESRY, 5HRL. WD . WEy . RS St

2. MERT [ (Ag,Au) S ] 197T3ERAERFERYE. )"ANENRMAT K D % W
EE Y, ERRIES. 197TEEHAERRANED Y, 10TORLHRENE ER, LV
W#E 2 —35,

®’0-35 BeEMY NETFRSS S F
o | [ \ l
Yoo 4l | !
“R\f%\ T A Ag | se s Culox &
T |
N : | T -
- . ! 35 .9 . 32.7 ’ I }E,Eﬂ]ljﬂ/\gyjtﬁ*dﬁ i
i — 10,7 1.2
(22.3~35.9) (48~58) | B[
18.6 67 .7 2.3
% W 11.4 0.0

18 6024 2 LSBT LT 1.dee2 3 -

o - (_ - 4 )._(4‘?_ e )_ (1.4~ ) ~ &S OISR S
REMI ! . : S ra aban

¥ M e 220 _ 7 ap EEREE

(298 ,0~31_0)|{41,0~52.0) : |

» B[ gBRIRY, 1979,

fb#s. I, (Agz.qzcuu.nA”hoo}4.1:53
TR, (Ags. AUy, 50 ) sens (Sbau o800 ) 2u00
Hfl. (Agﬂ.bscun.uAuu.ss ) 3.8592
1984FE B BN WS WT BT B s 2R (%), Au 24,65, S 9,77, Ag 45,02,
Fe 0,07, Bi 0,16, b 0,07, Ve 0,01, Zn 0,02, Cu0,02, BB Ho9.95, WHRE, 250
BHP4/mmegkPame, a,=10.074 c, =11, 114, Z=8, WP & #HL () KiX#H).
7.49(2), 7,13(8), 4,15(3), 3,57(9), 3.181( 2 )3.063( 7 )}, 2.850(1),
2,799(3). 2.708(8), 2.585( 10), 2,490( 1 ), 2,439( 2 )2.356{( 1 ), 2.288
(3),2.205(2), 2.104(5), 1,074 (1), 1,000 (2), 1.821(2), 1.781{1)%&, &
EEAMER, RAFHEN ~ 28Kk, W5BRSYERBAEHE, wH D W R &80, &
BACREH, FIREEVHN, =76 10405 /2K", LWET 07 (HE), REATERKE,
fonstdnl, R4TEN19.3% (589nm ), JENFEE, FTRASMESERE THES
FEBKA, ST EGAETERERRKUSRAPEEEBHETT KX, 588 4. 8
20, WEy . BREY . Ry S$p-
3, KRBT (Ag,AuS, ) 19784 M, D, Muik W, WasPHEH N, LEEIR
2 —3is,
WM7ehZR, TRBNP,2268P4,, a,=0.88%, ¢c.=9.814, Z=38, Bk, 6,04
(4),4.33(3), 8.47(1), 3.03(1), 2.712(10), 2,591 (a) . 2.228(1), 2.112

(4), 1,080 (2). 1.788 (1), #PWHEA IEERE (BEXER000), S K
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%236 X B REY O FHE S

4 FAS |

aup P . | | v e
- RER JAg s Cu i B A&
o

= & 29 4 56.1 | 112 2.2

p B 32.4 58,0 10 4 — M D Bartan { 1978 )

] E 33 .4 545 11—

'ﬁzlﬂk TERM 1 4t 49.0 1.6 | - } BRIHTE (1981 )

i |

a” @Jmaiiz . BEBEEVHN, , =2004 /2%, HET. 94( DR T & E{é
:-,{if!-énﬁﬁ.bsi, mfﬁgfsi‘ﬂl.t ~35.20 ( 589am), IR, FOPRBSBE RS, 58
KR, #ey ., AR Bt

FEEATHERIANER R, BTRBREF GRS, SIEHETH % 20 &
iJ\ HBEHNFT Y, BRERVERNN H (1981), HERT ARBET BBEEEIIE

HRERY R, EANSEERFIHN, SEBUA -8, BRiEen
Mﬁﬂrﬁ” W, MERESETRIGERESELR, Bk, d_-KEGFRA— HEHTHE
B, MANEBRTHORRAREEFARESTEHENE, EEREBHLFHEER, KREBHEHEH
J'J‘ifﬁﬁifé% ’BﬂlTﬁﬁﬁEKﬁ%ﬁ??%ﬁ&ﬁ‘]ﬂﬁﬁﬁﬁﬁ?ﬁﬁ

"4, Hﬁﬂﬂ‘ (Aqu;S) TEHERNF(%B), Au i15~16, Bi 75~76, S 9 ~11,
F?%ﬁihﬁﬂ%&%&&%mﬁﬁ%ﬁﬁﬁ—ﬂﬁﬁﬁﬁﬁﬂf* Sy, BRedH W
Hedz, ﬁﬂ”%ﬁ7ﬁkﬁﬁﬁﬂﬁﬂﬁh HEFHE—BY, TR PHNMESITE H T EER
Zg1,

Hw, Iﬁﬂin’ﬁlﬂfﬁﬁﬁﬁfﬁi. HICREAMHR (5 ) Hi Y.

Auy oAgig a9A8,, 1,585,855, %%ﬁﬁfk;ﬁ(%) ﬁu 2. 8~15_6,Ag 56, 6~78,0,
Se 10,3~14.8, As 1,0~7.1, S 8,2~9.0, §0.nfFe, . Cd,

Ay, qAZe, 53AS, 3596 05 g5 %‘Fﬁsﬁ”ﬁ'ﬁ( % ): Au 3. 4~8 1, Ag 66 65~
71,2, As 5,7—8,1, 5§ 12,6~13.1, Se 5.3, Cd 9.2~0.3, ) '

Aut,“Ag,,”Asll,nSe,_,15~,nﬁ %%ﬁ%}ﬁ‘ﬁ(%) Au 14,7, Ag 5-918.AS 5,0,
S 12,6, Se 5.3, %0.nfiFc, Cu, Cd, d '

Aug oAy, S8y, 455,45, %%ﬁﬁ'ﬂﬁ(%) . Au 36,1~56.5, Ag 34 _0~48.0, Se
3;3~12.8, 5 3,5~4.9, £0.nfffCd, Cu,

R (Moore; 1978 ) Ay, BT LRAATHHRIFEE, HLHREEFHKGLE
WHEME, BRETHERSTEHEEE, SNy Tt RERaT 2 Rns
Bk, SHEREY. REF . 825, BRRV S5 §its, FERET o (G881 m
BEEkATS) 7B/ A& H,

— e —

*E & s

-]
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§2—5 Hey PEHTNGT

W BRASE R AR BREAEG T, BREATSRATNR—#T ¥, EHBl:
B (mRAEE. Be, B, RE. RREE, SR, SR8 AL ks
35 BT BRI AR IE, T R0 BUIE SRR R A ORI, HRD SR EE R bR
B, R R (A R E R R ) R A AR R NS RS S, W AW
4 88 ST FE K38 IR HR AR RB 4,

B 40 (B B R 50 LA OB 0 T B R R R A M SR S, S0 R
&N TV OB 0, RS R ER B T, R T R Rk
SR L BRI B R B RS R EENE L S U ERE X,

B 27 A (Ga) T ( Py ) BE2-8 HUF (Py) WBMmERE
MY R (o), dm=o 5454 - (Go), d=0 54¥X

—. BRT WREKE

BB R R R R S B S A A
UMY, BEST EB RTINS
By, &V KPHRETEHESE, W
el e BEREL—, RESEHK
W EEE XSS, BUERA
- AERBERL, HREBESTHRI MA
M2 —0%BT (Py) BRdEse (Go), MWRBXWERK (MR 2= ), KBRS
d=0 54335 ( ARSI EH B FER) MEBREE (RBA2—8) , RFETFHEETM
WhzH ( MR -9 ), BT rERS

LN R, R, HIPAREE &, AARR. BER. KR FER, 258,
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WECR . W R A HR AR,

Bk RGBSR BESSSRAA EI0A, ABiRyrEY, £Rk
WREARMREE T, TAE I SR L S SR R T e,
Tl N0 4 BETR AL B, AT SIS SR zopem, Tk
I 18— 7 14ppm, A+ AT K461, 50ppm, T“Hfé‘ﬁ!%% s 5 £ 3% Mk g PR
VR T, AT T RERE NS SEYsspem, i A 9,66 ~24 00ppm, P
PEEMITRINS 2, anJE SESF R B ERET, Foli T R BB P RIE RN, MM RIEE
R KA AR LB, R SRR e Hu WG R N2 15ppm, RIE AR JE A BT
Hi144ppm,

RBOMRNRE, KRSV ED, v HRBRET S8 (-50%) ,Wmhﬁw-
BT TR S TR0 B LUE), TR VER {200y, R ek L 1)
FRA R 2 (3203 . {312 ) RIBRRES R D ILE, (XA s 8 A0 o R
HARS MR SRR, BRSBTS RO I B M 6
WO% ., MR G 10%, iR A E—2 05 L . ATERRT M F A
SR BRE, FE e AL A A R WL RO IR B B i A Ty 3

AP AL R RGO P E AR TR RIS B A R W IR TR A S S,
I PR TR TR I B R, S IR AU B R R B e

AR I BARTE S AR B A M A B SRR, B SR R AT 5 A 4 i
PRSI R YA, A T b AR SR I A T AR I K -2
W4T RSP, iﬂ‘%}eiﬂ"Eﬁ%Hﬁ%ﬁ?ﬁﬁﬁ%%?&&“ﬂsﬂ*jfaﬁhﬁ%m}i;iﬁ'e?c:{frﬁj, iy #A 4 2
WA RE AN PR, DRI IR, T T R
VS (WE2~18, 2—19) | EREMBAT R, BTREL 80 R F %26 8
Vitnh. {0} {820} wk {211}, @EEHR, BEMESHLLENA, B, 29
WE S BRI SRS SR X,

e | = _f:ff'f.\;\ A
| i RN TEAR
I ! N \ i N VLS T
‘\‘ I “\' s \\—"'_. !
. r- b k
\ I ; _Hli r"-l N ' !
1 /’ ‘.\
\ | . ﬁl% P A ¥
f N, 1
o |Lh;) r;' | | S s \f
!
- “_"‘T___' - em— J— J_ I - __* e

1# 4[} 10 20 iv
@2—*11& &% h‘ﬁ—%@’i%%ﬁmhﬁ%rﬂfﬁm@d&
(EBHPHEREA G.1985)
ﬁ'“h*ﬂﬁ!f&E:’é"ﬁﬁ’ﬁcﬁl“muuﬁlﬂﬁ%ﬂ%ﬁﬁ?i&%ﬁiﬂﬁ%ﬁﬂ llﬁ:ﬁ[ﬁikrwéé-%
}F'ﬁa%ﬁﬁf!ﬁ%ftﬂ B, AT HORKER, BEERSRERE.
[gv Toplior 08 Nt e EHIRER, —BkE, BREY, FE8R,
PR ME, a8 2H- RSN R BT P &N ikcooppm, REARE 4 TR
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n e b T F;—= ) T
prme T ”{\;)i gl
mn P S l\\)_:}J e
T D
10 i;;;d_ﬁisz“Liﬂi“fﬁ:H::?:”“:::W:fL--n;:l;:;
T by % veow A
W 2—19 FELAE—LLRMLIOG LT RBH Tl
(P2 IS RRA D 1985, Fikz))
Ho-37 TEPERTEEST NRARBESSSRNXEE
!
R (*?’mi%| W2 \ oW OE B FTHER| &£ (oom)
- ': "i B s
| YA I 5 o1n
BREET 0 >5 g x5 b 210
! ‘ 7.14
'I ‘ LEATE A ‘ 1 20.00
| | 2500
i L haB— kA, | S
PHIRRERE . 35 | #kWE ! 52,45
! J\E R R AA T Ik = e
1 . G“i’.gi
| ! [T o — EI@M
MERRET 1 REEA T A
iLfﬁ-F ﬁﬁﬁk : ! | 337 50
. . . 500 .00
ST < MR kO (WL RE) 24K _
| ' 931,74

Mm%, 1985,

BT WM+ 2GRN S8 52 R70.2~ 143, 0ppm, WEAEBELE X Ik 5
WA Gl SR 2 R RO A (LA (32 —37) . RIDEMSIE S0 & Bl L0 B
RO EE& N0, 0T~0,15%,

LB, RET BRSSO 0T SR E, RRERNERY. R
FERE, HEBMET R RE RN ( B 2—s—g ) | |

EFFH KAV O0ERIUAT - SRR RE L, 5T RET WL S50 mR s
BIREARREE ZANER, RERESRENRS LB RS PR S
BERERE ($%46.55%, Bi53.45% ) MERBME. B46.16%. 5i53.84%, HE5 A
WY RRE BT RTH R LERE W (BT EoMER FRARKIT 760, & &
52.24% ) . RETHE MERET PARKD FHARE2.33%, S8 48,5517 670,
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GHEL, SEEMEELNEET RPN S Ris3.24%, Kk, . W¥46.76%, F
BT, BEWE AR h— f&iﬁﬁ#&ﬁ'%ﬂ“ﬁk*ﬁbﬁﬁﬁ”%ﬁﬂ%lﬁég 4%, & &
44, 41% (354 FRBAIEY ) . GRSEMIE, W, &7,

HERHREARREXNEREET PRRBLE. T EAERTHPE SR A T 5
e, Au, Ag, Cu, Pb, Zn, Hg, Sb, Gd, Ga, Ge, In, TI, Re, Ba, S5r, Mn,
Co, Ni, Cr, V, Ti, W, Sn, Mo, Bi, Nb, Ta, Ti, Y, Yb, U, Th, Se, Te, As%,
FB)REAu, Ag, Co, Ni, Se, Te, AspiizBIEYFEK,

FAREB ST RBRETPAs, A BRAVAcHBERPHEE (F2—s38), HEH
R, P-RIRAREST KWRBET PSS, Av/Acg o5 B, KilE &,
PREBE AR, AR—ERMEZ AT E, MRS RMgE ST HA & g 5
Au/Agl{i® A T0.5,

®2-38 ﬂiﬁﬂéﬁﬁ‘ﬁ'ﬂiﬁﬁﬁr fAu, Azt (ppm) &AH/ASH:{E
i - [
iy | WJEB&E¥ L, [[ﬂf‘wm# UL*H gj’u o
R | REE . 18 EiA PRt ‘ - MR
Y ST T " R | R
‘t%ﬁﬁﬂ: ot - R = fﬁ." g ﬂ: Hit B T ﬁ [SUJ’L'K &Rk
i iiﬁ LIS | HEARL R BITHIE S WRER ||Ju_:ﬁ‘ j‘ﬂ?ﬁ’fﬁjﬁ‘lﬁ M fddn AL
Au ! 74 (7)Y e3{2) | 87.04 ‘ 6.4 | 2787 233 76(10), 7.08(6), 0.5
Ag | 22,3017 ) 133 ( 2) ‘ | 462 .5 40 .70 29.91{10); 66.,7(6) 2.8
Au/Ag!  0.33 0.47 | 2971 ‘ 6.16 | 0.8 i 9 .65 011 . 0.8
SHRE Gk | VR | o R | i s
(1978) | {1983) ‘ £ M Cless) ' (1985) ' (1980) (1983 )

ERRED PAV/ARRE ST R RSN ROLE  RUXE, LBRET T Au/Ag
HERKRET K, RV ERSNRG—BER, WHLEH ST R RS MTEH Y48,
HET PSSR 87 04ppm, SHH2.93ppm, |, Au/Apx30, HRE B AIET00—800
ZHEMEN KRR S, BREMABUKTH, HA/Agh - BA-A 2 2, Wl i A
RleT . 2RBAEOUTHEST KEET Y, SERESELRTL ., ERMISR TN
BREY, B, MURERLSY ERTERBHSR K,

ABEBET REGI hCo, NiZ@hCo/Nil{EEHER (£2—30). 80 B, Y
KIVEE XS KEED PERSRES, Co/Nilk{ghsss, TMBERAERAESD K
PRET HESR—BATE. 55 ERTLMERT K, BRET RE &0 K 3%
R PENTEEATER, FRAR--BRNET RH RN BA T,

SURRET PR, REES, G5RBEURRE (F2—10) ., SZ5 0w Co/
Nifsfi/hTF 1, EEPH@%%EE%F&uﬁﬂmﬁﬁxﬁﬁmﬁﬂiﬁﬁﬂ“*{JFﬁJCO/Nib&{EEk—F L,
MRS, TeSBEH, RNES4T PN EHETHES, 0 B AR PR % kT
f, Co/Nilb{BERTF 1, Bl T H D Se + Tl &4 T ko4, 37ppm ( 104 RN Ry B ¥),
Huw &4 @ ek zooppm,
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¥2-39

FREBET HEST PCo, NiZR (ppm ) RCo/Nith{

i | E= i N g AE G ;8
) _-'_r_]_ . ‘.‘r;.:”'-T'L;l"'[f Tk 3R [ﬁf:ﬁgﬁﬁwu" & 1’&. % ?ﬂ mmglﬁi -J‘/Eg__mi!-“)fﬁ L[Iﬁrﬂ'-%
F— Kol | FEBT | [r=git] iﬁgi"é%‘iﬂﬁﬁ%}ﬁw-Mﬂ—Au%?_gi? e _ B
& T K| SH0E | ETK o p pMEVE| x| BETE . apm
T T R T T P S I
> Iiiﬁfm'k%:m HAEA R BITALRER %E:ﬁifnj,lmﬁﬁm ?ﬁ%ﬁﬁ;ﬁiﬁ-h%mﬁmﬁﬁ%“h
Co | 390(5) 161(10);”@5.90{ 73 444 0.065 48 44,5 | t10(10)
Ni © 1e(s) 1 66(10)| 186.17 93 815 ' 0.008 150 4.9 45 (10)
Co/Ni! 39 [ 6.35 ! 0,48 0.78 | 0.54 722 0.32 | .08 2,40
. . TR I
f*fii‘l-;%ﬁ:i FEAE, 1982 BE, 1983 | (1978) : 1983 i 1985 1985
$2-40  ARAKBUT BRET HCo. NiSAu, 28 KWK 1150, Tel
A RER fEN B RIRITE . R
; i e B g K A R
B 5 . CotNi(vrm)| AutAg(ppm); & & BT R, HHRBHREAERD
TR Ty HEHHRBET I, YRH
50D—7% 150+120=270 51620+ll:1632 ICR’J“%“!"II AutAg %ﬁﬁﬂﬁjﬁﬂh,ﬁf; :ﬁg’_ﬁﬁi@
5D—8  150-+130=280 | 2064-+15=2079 t I e
5D —4 | 92+-270=362 | 1500-+5=1505 U] % PEET NS, TegEYRS,
5D—¢ . 200+120:=320 318+9=327 4 vy MULBRKE R EE &5 K D
5D—11 | 430+330=460 28246288 | Se, TefrBHAR, W5 R
| | #HH D, gk Se, Te & B

A, 1979,

-0 R E LSRR S RT R hSe, Te
' HAu, Agg xR
!
P 7 Se+Te (ppm )| Aud-Ag (ppm) HETHL
8-5T--3 ‘ 3+8=11 ; 30-+90=120 Se+Tc AutAp
Lot t
—4 | 4+4=8 | 54-90=05 c i
~5 2ha=6 | 3+56=59 |
—6+7 | 1+3=4 | 1.5+4u=415
—5 1 1ds=s I 0-4+10==10

WM, 1979,

i REEFY

JE L

MMM (H2—20),

82

HIEm, Au, Ag & EEB
BrMEs (RE2—4),
HK, ERRB2T KK
%y h, Cu, Pb, Zn. Sb,
AsHISRER. BRE RN
& (1982) MR £, &0
RESF PE As, g ¥R,
HCu>Pb>>%Zn, 3B W Bi,
Sbef, HFH&E& R B8
%, BEAEBYEPPm,
MR, EERET AN
A, @, FaAE PO
BERBAHBRN, RS
mArE L, RS R L



LTI A
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i N[ :0 4
Il -
=mt(hjl p 03

14 ;’
I 4 :
. , i
' ; ;
332 w E\\ v i
&\\\/ ;,(\ i
AN o
- . '
|;1:l - \i .._.-t'
! % T
Lo \L.... :_ - I
t = -
fredi goney {ivg o {oend

B2 —20 RETEERE D SR LR

S LEER, SRR PHELEMER
EYAETAMERET RERHEAT, REXR
et KRIUTUIRAS R ek 2T R (28 dka o
Co/NilkfgHt.21~4,67, S/SclhEXE25~50
Tz, PRy RRET 3t
FHESE(rrm)EEE. Au 335,As 7670,.5¢ 50,
Co 35,9, Ni 34, Sb 114, Cu 99,4, Pb 70, Zn
114, S/Selbfy 1.0~2, 67 F 2 M. MY mE
HERY K hBEREL LSBT R EET,
HohSe/Telhff M6 ~10: 1 &t : 5,

WET PANEAEN S RETHEUR L
IR IR GE . WIINBRER B G FE M P B H
RS S u RN T, EVALINES
Ba, Hg, Ag. Sh, MM As;, B-Hrfign & e

THEENL, Co, Ti, Cr, AmHAs, MAs, Culj BB TFRIGBET =

RO T & TR 5 BR, HHET FE &n-10ppm, MW ER M4 5
%,mmmﬁﬁﬁﬁéﬁwﬁgmmeummMﬁﬁﬁ%MEﬁc

REST REBT PR LB TR RRIIE, FABEST L0 H L. 0 14§
R, URRIEY HHRMESE (F2—12, 43, 44)

_ﬂkw ,iﬁ%ﬁﬁﬁﬂﬁﬁ#ﬁﬁ%ﬁ*ﬁiii%ﬁﬁ(mm)ﬁﬁﬁﬁﬁﬂ
EWER 22 iﬁ: Cu .| Au | Ag J Co ; Se Te | Se/Te
|
St mu I S S R S S _
ST S ¥ i 1190 ! 7.3 Ir 22.3 ‘ 56 . 10§ 19 5.58
FH B | o ey 5.8 ‘ 325 ‘ 81 5.0 | 15.88

{E4E, 1083

;243 ﬁﬂk&ﬁﬂﬁﬁﬁﬁﬁﬁ?¢ﬁiiﬁ%ﬁi&ﬁ&ﬁ5ﬁ?&ﬂﬁ

N _ - )
%8 . %l MR o WERELS
o T CTTTL | (.
~ 2 co,Pb|Au|Sb| Bi|Te | i | | i
o . Te| Ag/Au Ag/Pb' Co/Ni| Se/Te 8/8c | Pb/Ni
B BB ™ -_“\| | | - | _‘ ___J ___L__ B R S _
RALERTE | | o | | i | |
C 404 13699i44 81803170257 .6 18.6 . 0.2 2 .67 0.04 153271 1nz
! . ! ; ! !
.o I O O R T T o
BUIERT Y | | ! | | |
© 40 :1755(16.1] 87/ 1.3 3 G 8.8 0 086 1 0.81 ‘ 1.95 T34312 26 .6
RV (LA ; o ’ o
REA .. R

IBEHEMA, 1985,
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R2-44 RELRATPORBTERRRBEST AR

-
.
] ‘ !

Y
--a.___?ﬁfppm) e ’:’E\l | Ag Au Pb Co Ag/Pb ! Co/Ni
TEER . | |
AR | - N
EHIFA 67.15 | 1054.26 f 3958 .57 | 127 .71 0.266 \ 2.9¢
R ] 0.30 34.14 E 880,00 i 15.00 0.0397 0.80
Wit A | 1.00 59.49 : 7560 .00 i 27,00 ‘ 0,907% 'I 0,82
JRiRE R, 1985

Hik, By hEemgEre®, MAu, Ag, He, As, Se, Te&W{EAE0 KAH K
ERTIEE.

EERETHNBOALNIERR. KE, BHARSES, SETRET ML, S2%Es
B ST RAE (HERNSEREE ), EEEK. BENX. BAaARERNK (A
BHIREED 2, =5.41TR, F&Ma,=54171—5.4248 ),

LERGH BAREBERAHEERTCo, NIBRRRBERBZEKT P # Fe, Se, Te,
AsERSHLER. ETREV TR SHARBEKHXER, .8, 5F X8 £ 8 ( Derposckan
H, B, 1974)iA)y, MERST FHSREX, ROSREREBEHR B M 5.4275 58 2 ¥
5.4096 8 ) . MR IAN, BEF RES A" BHAERHESNEEL. SRS
EREEH TRRUBER.

SERETPAEERBTEETIRBERRETFEEBLO A, K6, BHAAELH
Nt R R,

Bk, S2%& MRS EEAYTEAS IRV LR RSEZ—.

X FREDVASHARBEIRGT EKAOHGRAEA X, BWEEREZY. A, ©, BI85
B R (Kopobennuxos A, . 1985)RFBHT MR BEER, B SHEATHPELT KN
PSR AT ESR (BEDAFNCo, Ni, As, U, TN EHET K, UREF FNES
HZEGHE A, Ag, Cu) HEMEST R, DERGTREEFHENHEST KE = %
R, BLATCRER, KBS VR TESBRRKAEMWA, MB AR (a)h—20-
— o0 R/ (BA—60iR/ERE ), R AEREPRIEN BV, #HB R ()
HA180~+320, FWHE R 200~ +2708R/E. KBRS ESHAA BRI 250
~—380% 4+ 200~ -+ 4008 4R /B,

A, @ BFBERERIH, FHEFWACRERE N LR RERELE. B
EERMSy KD, HEHNRRyHE SN BEHE BT £ FANRET TR
RS HT TP RAERSESRNRED, BEyRKRT YR ST LK s ES
RW Y, WEMBRST WASRETURESY R, 7Faa8, wakEyI3s
27 i HRRE.

MR, BE NRERY, AEREFMEBER AR KRERE E, i@
SR ARE e AR, Bk, 7R R N 2% BRI EE T A 1.
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=, BRT AT

RS TARSBSAMASRLHT IR, BERET K. FHRRET K, BEH
ME R RT R, h— IS BRANLSEF R, RSB —RBERET K, 38Rk
APMEERR Y, RREHERYST K, RERE—22RBELDMFEEENS
R M-, EASHERNST KE L RERAT KHZHT BS54, A FRST LK
BEREZ—

BET P ERELZTATAY, —RERRFRALTNERE, HARSRAREN
BREETRET 2%, KB ERUTRET PHARE .

EARA WREBERRE NIRRT ESENRER, DWHSE £ % 105
5.

ARARMED RAMEE ST RO R PROMB TN R STRRF I (F2—
45), FLALBIEST RNBE AR, B%, ARDST FEAT PSS REE CERY
40ppm, BEEIATASPPWM ), ELRM, BRHAEATKEET R & & (76~1330ppm ) |,
(i1.6ppm ), 8 (76~83ppm) . HIRHEBWETALWE KINEES HCo. Ni, Ag, Zn
SREN. ART AL AR RMEET 2 SAu, Ag, Pb, Zn, As, HE-BRBER
HE R R R AR,

Bo-45 FRTRADRET PRATENSE

T e lﬁ@p‘% " Co Ni ‘ Au Ag Pb Zn AS

R RS T | | .=' '
YA R ET R 25 : 125 i 40 ! 475 ' 200 2000 —
g B R Cu—Ni B ' 700 450 | 1.07 ilzo COBO 1 180D —
M ARCe—Mol K 35 | 85 4 9 ! 465 . |
5 AR R | IEXE | |
& BRI MR | 233 | 2_7; 0.37 2595 | 73.3 | 2410 [ 83 .3
HATHEERUE .! 55 | 33 5,08 101,65 2125 | 4825 | 1000
LR E TR AT R i 0 !onlwo |

BizER, 1981

MTRHATHERAv, Ag, Co, Ni, Pb, Zn, Sb, Se, Te, As@@BN K, &% H
BREY ARG ERE, BERAD, BREEX, RUSEREANE (FELRMEHAT =
5,244, ¢,=10,328, §&Ea. =520, c,=10 4093 —WHPEBR S K). H§
B R LR R B AE TR S & LRI R bRk

BRI RURAAEFTHUH ST 5k, REBLRBAE RN B
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W EEAY, Ag, Bi, Co, Pb, Wifk&w' RayRIRE PEZn, #/Pb, Co, Bi(F2—15),
HEK, BETPHEAMBETECERAHBRLmEL (R2—16) . HHUARED

BB RETURET RS &, MBREA 5o R/E DL RBHE K, —320

WR/EUTRRESSBRD. A2 —77H, RARKNEEREETHEIARR,

}®2-46 HIRBST RS ESYT ERIRG PHRETRSGE"
! ] = | T
A A N ( n B Pb ‘ zn | co | Bi E Ag | Au
R R | l L
j 1000 | s00 | 1s0 | 200 | s00 | 164s.67
#OR —— B e B
EE A LT IR i N O M o5 18
| 30 100 | 100 D oo o20n 44 .57
! 100 200 . 60 : 154 . 201 | 30,15
) 1 ' : i 0 _ll—_ T
B[S G ioh- g T | s L 30 4 10000 | <10 § <16 800 3 .53
Hi=R, 1983, s & & J%ppm,
®2-47 T FFRBT OMRE Ry 0T
L EEMEE | RAREC (HR/E) __;! oS mmmﬁmpm)
g“g;g@“““ ,_\ i . A | (Ekﬁﬂ %) ‘Pb}Zn Co N11Ag
%%%Ew?w_a%ﬁ—ﬁﬁ —5oo~-soo | —30088-700 IIHBXIO" | 70 |2000 — - | 70

|
s |, o . R } | | |
[ e

! i - - _i" . i-.
SRR AR 151“-“1% RO ROD | A0S - L
%ﬁw_ﬁg& *%&‘5}“ 8007 ~500 | —45053-850 laxw /2% 1070, 70 2000 . 70

fﬁﬁ’h‘%gﬁﬁéﬁﬂ— E%ﬁ%‘%ﬁ ~45022-500 | ~3002=2-600

2EEX 1972 1200 [3000100 500 ‘zoo

o i ! ) | . |
%%%ﬁ@%ﬁ%%}%iﬂﬁh $Jr | =400 ~550 : ~150m=-800 pX 10 ‘&0 ! :50{} ‘10005 — - | 10

§
EBEN, 1982,

=, FET ARSI

FHETILPESRBETRPGESH, GREENRET Y. EEWERE, &S
EAGFREEVED, FRTHEBRED. P RTVEAEED, FOTHMEHE TR
FHEET . BESY . B8, MLS5HRERANTHRALR, Hi, FFES0 KBTY
HRRET L, RKEETAMENERT Y.

TS TH(ETARERNTY) 2B UEE TEBSEABRSEY. Bt
ZHh, A, T. KBk (Moposor A, T, 1979 ) hK, ZM& (=085 )Y 5T &
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B an (v=0,84 8 ) i 2k A LA B R,

HESRRERES, 42Fas {ool) ARRATHRS, AAMREIETRBR
iR, WEAES ST RNER BB FRE P e SN0, 04~4ppm (1640F %), # AL R
A FEAEELABR P RA TG DAL R 200m (1 ARER) . RIFR IR
HEWBRAL, BE5LTRTVRRAEEEPAT SRR Y,

C REHNBY R ARRSREAMERTEEAY, Ag, Cu, Sb, Bi, Cd, As, Sc, Te#,
BEABT PR 0107 —appm, HEEFRLEHBELTRKMGETES, FHTHESER
H3A471 . 42ppm, BBpEEEREER A A0 BB BT A BRI, RAEARE NP, 2R
A REHEN T G0 0 s

SEREHERAEMZTIR., SRR AMEE RS R FRT Y, DlAg (0.1
~0.37%, WBK14~17% ), Sb (FEBEiK0.46% ), Cu ( WEHK0.46% ) . Bi( n-100
~n-1000ppm ) , Cd (0,02~0.05% ) . As( 73k0,23% ), Se( 3~44ppm ), To( 7
Hik22sppm ) WERERH PHSE. BAUREEEESTRATSRT S, NS08 B Ar
(0.05% ) FAEMSD (0.30% ), WSh/AgfEik, TUSIA R BBl m ik & B
E&H RAFHT P, Sb(0.10~0,15% ), Ag(0.05~0,20% ), Cu( 0,02~0.07 %),
Bi(0,01~0,036% ), Cd (0,061~0,04% ) BERED, SRIVEERKILSHELE B &
MRBWRHET HKPHHFET P, Az(0.037~0.059%),50(0.056~0.306%),Cu(0,060%),
Bi (0,0018% ) ARSI LATMG., RIFRXERRTENE B, A& kR
BERBRER,

FHAPRCIGAY, AgHERIERRE (F2—48) . Bk, FRE S BHED,
WAL LB RTLaE,

Bo-48 THERABLTEFBT RCd5Au, AsNSRTE
!
B 5 Cd (ppm ) ‘ Ag+Au(ppm) & B T
51 —3 (F] ! 194004-22 ,0=19427 ‘ Cd Ag+Au
: |
—1 46 j 4040+ 64046 | 1
. % ‘ o
—7 %0 ; 354043 5=3543 .5 ; !
’ ; |
—4 ; 440 | ¥303010.5=3030.5 ; i o
—3 ; 420 f
|

148840 6=1488 ! i

T —

fBIMAEAT, 1979,

WEFHTNYEEERT - SRR, SV L EAER K, M RS Ay
KFSoBY, WEEADTT.2; AghTOoR, WEATF.6, BATRS 64 (FEL M FH 85
PENT.2~7.8) . WEBHFAz, b, Cap RWEB MM A, MELETHET B k5 =
Feflf, BAMBREMA (FRFH a4, =5,93628 ) , WHARBLTE T TG 0, =
59390 A .
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BB ER N MRS ERE h—s00~ —cooIh /B, HEPEE W 1k 8286
ppm, FAgK14~170%, HPEFHRTHET KRS REA 0~ F1608dR/E. 4 BiRk
RWEMZ R ST HE P ST RS R —800~—8608fR/BE, SBiMkM. &/ & Sb
ROE R E K A B PRV R R R R — 425, 694 fR /BE,

T R Y R IR, SR ST REARN . 27 1 6 S, ME
BRI REF BB LRI Rk,

. HEEBT W LR R AT

SRR PHED., BEES ., WEY. 97 . £05  ROBT SR S uE — 05
BN, SR ESE—RAEBRANT D, FRTHHINRE, ARE2SBm 7T
B HT R R ok,

T ARENTWAEN, ERELNSSHVMLALSSRET I ERT N &
WRAKFTELHT LT KIHEDNRLT LMy oMo Ra /v, Z2ENS Z 45
MBI EE 0,260, EMBEETHEH0.07~0,15%, REFEREBEF—I SSHR
BBET R BHEDE 2 N650pm, X HEEKT SL y70ppm, FI AL T Sy
Wik, REUERFRSRELTREASFDHAKT, SEBEET FUREEI LA A
WIS . BTN, MR, BRIV M ELE— 8% 0.n—nppm, BB T A n- 10
ppm, XEFHHHEEETEARI ST EHEREE,

EARTRT G PHBRICEGFERT— R, B PARERTRE Av, Ag, Co (&S
A[iX9% ) Ni, Sb, Bi, Se, Te(%2—49), WET HHEMLENY Au. Ag, Fe. Co.

F#2-49 FEEDY KEDTHBRBTHRISE
. |
S | l l ] I i T T
SN 2y | ) { ! ! l : } '
g{;&\‘% ‘ Au |Ag! Co ' Ni lSh ]Bi Cu Pb . Zn |Mn Ga' Ge InITl Se’Tc
- . : ‘ |
\\ . | ! '
A N . L _|__ o ‘___ N o
LRI 2-50080~ 10—~ 200— 200— I40c=—~ 20-400 [0~  26~5750 10— 1~10 110 i~ m 100 230 1-30
E i, 650, 3800 500 1200 4700 6000 1250
Py 400 0.8- 25 30 30 . 0.0035"; 0,0146" 0.2
TEIR LT : ~0,0174
i ' . '
BhbZsie 4~ 20 60 , 5 1000 400 6000 : 5760 1250

BETHR  72.85 . I |

A3 .75-28 9 0=10160~ [200- 400 20 110-20 26 50~

BT B! 476 .0 i 150 1000 ' | .70
HEEE 0 2020 12, 6030 1980. 0284026 0.007 0.036 o 7.038
ﬁ%ﬁmﬂwl .\ ' | | ' i i E :
HE‘.. i ' : ' : . )
o S R
TEEH 200~ 500- | 30 400- 1000~ 35 . 25 32 .30 1—101~1010~' 5-50 5-50
%:&:Eﬁi"ﬁ& 550 1500, | 1000 4000 ! 50

* BHEAAL EE, 1981, e » FIURVEE. BEBE, 191 HAMSEHER, 10w
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Ni, Cd&, g dmyAu, Ag, Co,. Ni, Se, Te, As%, M#EI PEHNAu, Ag, Fe,
Cu, Zn%

ERBAERBEST RGEB D, Au. Ag. SHAISREE, Co. Bi, Cu, Pb, Zn, Mn
HFERYIK, MWK P4 4,3ppm, Te 22,5ppm, Se/TethfiiF1: 5, BHBTFIN &
WAk loppm, BUK TP HHE, EMTRB LT EMAEDH, Au. Ag, Sb, Cu,
Ph, M@ A BE, Co, NitBRE, WS B Se/Teb i M3~6: 1%, H W B
BRETROBDE, AuSRERD. PEEPREHRETSETRKPHEEN &5 CdE (F
Fihe.20 ), Zn/CAWflih 7, HikGa, Ge, TIHERE(Ga 75,5, Ge 5, Tl 5ppm), R
Ble. BRT RS BAHZIPPm, BED B FAu, Fe, Cu, #Ag. Zn, HEN & &
B K # B S A, Ag, Co, Ni, Sb, Bi, Cu, PhiyS RS, BBy B L 2
B R EINEET ECa, Ge (#H%30ppm ) . ®n ( 25ppm ), BEHEEH HHSc 6ppm, Te
2.3ppm, Se/Telh{likz. 61,

LR A RR T ST KT By R W3R 50 W bR RS R (3 4R AL ZE 5 B 0 B K R
RUMRBE, WHETRMNGT HGIEEH 10 (WF 242 ) B LXK B S 1 375 P R p
ERTER(FL2—50)

E2-50 AL RN ER AT R TR E
@@;(1 %ﬁ Fe--Mn ] Zn ‘ ] J '
ey ar , | Au . Ag| Sn | Bi | As | Au/Ag Zn/Fet My
e TN (B (@) - ,
PR ] L L | |
| , ! ;
R 17 S | >8  55-—58 ;'wrﬁzoi'-::mon 10—100; <10 | <1 i| >0.01 <9.7
: . |
- T o ! . — |
et & G R N e b
(CEREETE ) ! <4 ’ 250 : <10 I<2000 <10 | 20 ; 100 I <u.oosi 15

HEHE PR, 1985,

TEW By Myt b 50 B b 0 1 S FERETARREEMAZES 41703 ( FALNE
T'Hiae=5.4088~54118% ), BHEBEMHMATRRIL SN Fe, Co, Ni, Se. Te, Asg
B, 7EHAu, Fe, Cu, ®Zn, AsHWIERBEY RP MBS (RER, 1984), SR
Ka,=10,220~10,230 4, MARATFI10,220 AR A T10,230 4, 348 Rifra=— 1008 12/
BUL (A ESRBET a= 1140~ +40030R/ B, RAT GRS 2= — 100~ —130
BAR/BE . BT GRS — 008 iR/ ) . MR B SRR B, BB (344,
820, 277, 251, 242F0K™" ), HMEBHEE (EHYMAT (UH44, 320, 242/ %', H i
BHTR) . RO KRBT, B e ( asEy-yBmEe) . FI AR (4
MEY HEEH ), BT R E R AR ETA Y RIBRRNETRNBRE § % 2 &

A

R, BRGFERB
SR B P E A sk E B Y, HHWESSAERIERE, HTFARYES5%E2
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HEmtd, CEAEREBLAREKA, H, ARAMROTFETPEBENSSEE,

EAHHATIEN,
ﬁﬁﬁ$%ﬁ%ﬂﬁﬁﬁﬁﬁ%&ﬁﬁ%.ﬁﬁ%%ﬁﬁ%ﬁ%\xﬁ%MEﬁﬁ%ﬁ

TR R JFILF . W H TSP E RN, B R S R A T

BFEPHRE, - ﬁﬁﬁ%?%ﬁm%m%h LOBTAR TR BEFU D 5T th . S AY
E%%%%w%iﬁE%% mTﬁﬁﬁﬁﬁﬁmﬂMWm,mwakﬁmﬁéﬁ e BRI
P A9 BRI R, BHARERIELE. PRE B UR, BRNEREE S HE, &

R BECR NN B L, WABIEE T R, A, PWKRESTAEEES
&EEE%%%%&Mﬁ%W&%%.ﬂﬂﬁ%ﬂﬁ%ﬁﬁ%ﬁ%ﬂﬁ%%.

SRBRAML, FEEENEWRSE—RPALWREE, HEYREHRLEE

BEAR, HWHEFREMBRG W, RIEERW QGBS R M IR N RHER ) |
—RE COREWRAERY . BRRER, MRS RBRENNE, RSN SEA
2%, aﬁﬁ%%%ﬁh&%ﬁuﬂﬁﬁﬁﬁwm%V&Hhm

E%¢ﬁﬁm?%ﬁ%&EAﬂﬂwmﬁﬁKMaﬁﬂh%I£Mﬁk Uiiﬁﬂm
~MoF K R BT LR IEMIL, B IDR R S A 2R B 36 0, Aul
Bi, 8b, Cu, ¥b, Zn, As, Al, Nu, K, LiZZR&MHs RISy, #W&EE‘&@%{UJ}H’JT
FpANYSRERE, HECH, As, HEFFERPHFEKESIRINTERE, b i AL, &
Cu, Pb, Zn (R 2—51) . HRMEV KD, MEAREEMMBYE LRGSR T R
W, DR AZRNEERAST RN, 20 (B R GRERTGE ) 53 %
PR LR SRR T L (B ERIRE I ) T, fi7es- e, um
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HPERM A (1083 ) WHALWETROP S, FWMALEDSToWiksppm, MBEL RS
He## 4% ( <0.03~1,03ppm ) , _ :
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S R 2R T B K o R AR A TR,

ZRUSTRP, SEOTXBHRFAREER PESH— Eﬁﬂ%ﬁ% BT ARER
, GRENEROEY. FETHSHETERENBER. &, 8. S080A, 48
¥R T4, B
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PHEBEVPETEENEY,

E%%ﬁ@&ﬁﬁ%ﬁﬁﬁmxﬂﬁﬂ%ﬁ,ﬁﬁﬁ%mé\K%@E%@W%ﬁﬁﬁ
5, WREFH AR, BRELIRSGHET KRS HEXMHE NN, TN A% NIRRT
bR, MAEETELY M,
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R RN, =4,0134, ¢c,=5 4044 ) (E2—52) .
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#2-52 RETHSHETEPNEZINSH

I5(2,50~2,68), MAEH

.  EMRESE URERERGK
5 i ¥ e (A) Seo(a)  mEW2.66) .
e el e o s N & F LT e L
Bt | RBBREWEA—1 | s | 5062 LR, DL 2R o B
°f7,f _AOI80 | S A mRRE, RN E RS
013 ‘ REABRLE—T 49170 | 5.4077  prA FRREE M E AR,
Co-as | o182 | 54059 VSTV DURBE MAREERE . Mk
Cg—s i o ie200 | 53883 SeE Y B br, e YIE®
— | e B2 B
S maezsnta-a | ! TN R e R B 0—550C
o1 | L aole0 5080 AR, R K N
6--22 l 49142 | 5.4044 BTN RIER (CRLEH

BRH4, 1983,

LEEAE275— 335 CHREM Bl ),

BN ({5 F F275—320C,
$15—440°C) A JMEIH(A- W P 270—320°C, 330—440°C,395—475CY(IE 2 —21), ¥k
JEVEFIE AR A 4 W AR R R, 10824 PR PRI 4L % K SN RN LL D A A SR ESHE 1,
B -BBHENE - RNz 0—290 CRIR F P, WIEEH, PHOL S B Wss,1x
1071 °Lm, I BEENE - AR ISR 200—335CR R EH, BREFR, TR EER
Fagex10 i (L@ 2—-22), ~RESTEEHENER LML, E-MEHER
B, BRE-RGES, B RMISHEEN315—330C (B 2—2143). EREXT 330C
B, HFAHRBWAREFE, (AE2—20de), MBE_HMBRNASE, 46 %K 7L
O Hile, WAIREE, #5N RSN, BIRERREDEER (RE2—-21—4), BN R £
A%, AR=BANTAELHIRSATE, B (1981) ik, HEGTREWMHBEEERE
HEHEEREMAE LT, XS5FEDK, LiZSRIGREHN LT8G, KiEs Ma
1020—750K NS RN, BERBEMMTEE TR, RE5ERENJEREBRTRIE %, M
{ETS50—550KR AR A, R B A 2 0y IR i n i i LR kT, R SR R PK /Na,
Li/NaffjteEHEH K. b‘llﬂ:"ﬂ?i’ﬁﬂ’ﬁj&ﬁﬂﬁﬁ&bﬁ%ﬁkﬂ!mﬁﬁﬂ“ﬁﬁ%%%ﬁirﬁz—* .

Hyk, BEEERREE RPN SR RRAR, nk R REREMNET K B A
RALHNB-ZRGEE M150—210°C, ASGARASHUNSTEDEMNB— &% % w8 B
H200—250C, MBRELE - BAALRBET KA RSB KX H2T0—850°C, FEH2
W R R ( E2—23)

AREMLIMBR B R — EHRBMNFIE, ER RN RBLE, BEESERE AT,

3000~3600cm ™' IR M 2 A RMEBE LRI, CEHOHMExSIRY, HOHL 5§
BT RFX.

2350em R 5O R AEBHPHCO X, LEFENEESH,

284002910cm ™ B HEHCHAH R .

2230F12130em BRAERGHBEERBTH.
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0o me S0 RS 8223 TRHEEUET IR

AR IO A
Bl 2-——21 BARRNI4 .6 FUIRAIS 5 =i 2 *

1701 080cm™ BB BE B A B, JEAFFRAGSi— O f GatR L) .

800,778,692—699cm™ ' N SI—SiMHGIEH), 510, 469em 3y Si— 0 BWILIES) . 392—398,368
—370c. nTUMSI—SiIF B RS

Sme (1983 ) R4B2230em~" (774E), 3360—3390cm™ (11,0) ., 2350:m (CO, )
PR XD B, WS A TREE MRS sy, B RS KA
8 A HB B AL T AR, TR TR Y ) 4

FHRSE (1984) S5 RRERESFTIE AT WML MEE SN, B L 3EERE
BERIFEAG, BBRTEAD SE4T AR O 2R | i SR XU By SR SR AE 225 (4800, T7scm i R )
WARMEERIEM; s10cm ™ HEENBHE, SIMEBRHGEY RS RS, Bk,
AR LA S L I W B T AR B T L0 B IR B SR S A TR BT SR

TR BB B A E MR, AROEYREEE A, SOF. RN 8,
ENIE AR B EBE. R, B AR (WEL, pHE) | kRS
FHAK, Na, Ca, Mg, HCO;, T, CI, H,0, H,S, CO,, CH, %44, Mt &4k
PRI B WE (Na/ (Nat+K) | CO./CH, % ) BB Smu LM, HAS W
WAL (WR2—20) By o, OHRBEERELTHARRCO,/CH, Yotnd, 7
KEBMAMRSHRAENT14, BENOH, BRPEERQGMBANTS, KK on, 77
THERARKSMRENTTS, HK, BEAEPARSET THENT L. Ehpds fohia.
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FEm R b, WG RN R RET S 2R A EHEREX R (81)
B, SVEPARNEERY. LT uBHAEFLEEORAREE LT, HHLaE
M EARINTRETRFNARE, F40ENA wE SR ARG SN 0T 8-
HA . —FH. B EmKKSEE, S iEkuchE. B8 (— B8 NN
) WARSEN Ch-HEEANEL) .

BEYHR R, SRalau AWM, R SORE RE, M, HE K%
(1985 ) B A AR MEEAE O BT K NS A 2@ KRRy, ZEHRLARET
RINF Ed, B aR (A0, +Na, O+ K,0+Li,0) ho,92%, FH&Auke2,18ppm,
AR RMER RIS, 021 A0, HHELE N2, 61, FRELMEEER611 K 692em™" I
g, WP T, BERE b0.58%, §40.017ppm, T3 HEEARH Y K T
112,988 3°, MAELE K2, 62, ARMASpRIBER13MI608cm ™ Jgk sk, FEMM ¥ H M
B AW, HEau 0 Phra 3640, 3100—3900, 2840—2848, 692, 513cm™! (Rl i,
ABL3100—3T00cm ™ FY Rl 4R BB WHE AT 1.5 167 /m, LAY M EN— RKTFA,
LLRAZPHRM SRS, DTN, BRGNS, REFH F NG Y 30—
Sv00em™! A BERN694—066, S1z—513cm™ kM, FBBI3640. 3100—3900cm ! ik W,
A IR EOEIRBE I KT Tox 107 " /m, I SR HRAEN M AR 4%, DL RCE 24T B
BRI, AR, PGSR NS,

N~ HBRCEF By R LR AU

EMOFE &, \ufEs, BERPEKR. BHR. BRBESHEEN, SShFHnH
SR S :

ERRRBREH ST H A, BRA NIRRT R RER M Ca (W ik 4.04% ), St
(M5 1—10%), #APb(<0.0010 ). Mn(0.003% ) ., BEEBFHREWERT & & Sr
M (0.35% ), BPb(0.6% ). Cul0.0260%h ), MBMBEHE BF #Cal0,002—0,003%),
EMn (0.01250 ) . WHES N5 (EHERBLENL.3—1.5) . LREBYRY &
TR TWE RS, AR, Mh4s0em™t SR LERE BoR, 986-—1080em™! P W
T, MiBLE TR B B, 9se—1080em T MEBEE . ERFMEMNAR LYY & 7,
RIHANTE ARG, BRAEREEK (9.6% ) EERERRERSEL, ®HEB LY £
FRERLP, A RZRER(3—8% ), SEEBEFHN, RIZWHE, BEGH
WEIEZS MR, 1SS R A TR TE R B, M IR (10~15% ),
HIEH .

BB Y, BNEFEH. H3H. BAZESLRST R DY LHRE Y, E
REZSNERSESTRPIFENE. E- SRR, RN REMN S0+,
REAETBAREEIE, BHT. HHARMREEE, KBHFRAK., Bkeh, RY
BBRERTYE SRS L, UARENHREEE, EEXRIRSRD,

BB E ARG S S0 ERBST RGBT RN (%, 1985 ) 8, RRMKRLE
KPR eBBAE ( A &40, 130pm, BEFM0,06ppm ), HEE &HZEHHY
AT ARG P ), RS RS KT, SIS HE Y8, ik, 2N
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WHEESHELTE ST RBH— N 0 BT IR,

Hik, o ee Rk, S5kR, HER FAERTEARR KR, KEBEH
AT Y . EATA I BB T 1 L K kB Al A

TEFERS L, SEBEKPHIBEEMu( 5 ). Coo,001) . Ni(v.0o1). Cu
(06,02}, Zn(o0,01), Pb(0,007) ¢, Ba(o,03), Sv{(0,03). Au{ 0.13ppm) "
Ag (0,05ppm ) fi§ ( frAu, Aghh, WRRSE). V156, RHEAMHAT EIRAN
B, B sHEEE Y, Nag &8s, Ik FEK(Na—85.8 K—21,1 10" ppm),
HCi* (104.9x107°ppm ) | SO,*~ (72.7x 10 'ppm ) , EKMESHEERKNEL, LF--T
B A 3

IRRSF (1982 ) EH ST Au—Sh—WHBRRI LM ABHNRIEEAN B Y b & &
fit. f£450—500°CH!, FREHBMEMETRNRNE, 300—3T70°CH B35 Mitk; 150—250°C
WER2ZZHR-MAE, 100—150°CH BX T REERBTEIE . DULTHGEA kY 209
A

BTF YOG, M, KR, BRSLSRREE, NSRS 2NRBERT I 4
AT,

KRRTUBIRR IS BTSSRI B AR REE, R L R T R B 2
B OCENIERRY R T TR A - R R T S

§2 —6 S ERPHRET WHE

NBETMREIES., LERS RS R0 S, ER- R R T8 w4
, BRARMESMAS. ETOERRRT BB RNT Y. AT RH S ST
WA G O AR R R AR ey

ﬁﬁﬁ%%@mﬂ,ﬁ*%w%ﬁﬁwmmﬁnE%M%,ma%&mm&wm&%%
SR A PRIBENST Y (NFT2—53) , RDESTHY, LIEe & R_M S5k
ME A A, MAET RS AN BTS00, TEREHRT IR, K%H 5 Tk
BB, BARUCMNERBLEKL MO8 EREALAR. (HHA 2T
PR BRHEREY, RPN SETRNERIK SRR, 105, WENE RS ET
ERBET RS, S12,0050R%T, BPE&N T3 Y2.880), AT AT
i, Ren RREEEy—MT Y.

ERTEES, STKMERRE, EREFSa0 LR ET 00 B 5 2 9. 4
W, EAERBMET RS, FURE. BRMET PN A N RSE, KBRSy RSN
ERMAMIRRT HU G IFE; ARV RN ERRAERERERERT YGLA Y
WL, B RAFET KRBT ALY RERUVY, BRANSTIRNSTT DHE
R, BRRERTY BETRNTHAS, ERABE EIOLT R EE ST EY
YR KB, :
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SHESHEEY. RS, Av—AsKRH &5 ENTE A TE AL Ag, He, Sc. As,
T A A LT EE . SRS B, e, MR, . MW, SRES.

i9804FT, T,

=, RET KR RTEAGR ST HAL

EFF (). 1. Bache) SARB SELNOKHE, BHREETIKPIHE

P RIS N S-—As—SbAE, SORILBI (Te) MM IRRA, HAREP, XBB\AE B 3

MEET MBS HARS.

EHGRSNETEE (RE2--55) . ERATPHASHRIEBE, M, Av—ShR)
A% FHET, WED (Te) HPMyERE. LT,

it 27
F+2-55 ZEST ARFEET BN EEAS
- k14 *x TR/ B O "
CuFeS, FeAsS CuSb5s,
(Cu-Pb-Zn-Fe-Ni-5-As- PbS5 FeAs, 3b,5;
S-As-5bE Sbay ) Zns NiAgS
FelS
Fe;.,,S
Pb—Sbﬂ Pb4FESb5514
Pb,Sb,S,,
(5-Fb-Sbm) Pb,Sb, .S,
Au—-Sbx Al
ShEj ‘ ( Au, Ag)
! (Au-Ag-Sb#) " Sb
AuSh,;
; Ag—SbH . AgSbS,
‘ | Ag,5bS,
( S-Sb-Cu-Pb-Ag-Sn# ), Ag,SnS,
CuPb,.5b,5,,
R R — - - -
. (W-Sn-Bi-Au-S-Spxgy . B
Bi(Te) ™ . AuBi,
| BizTEg

{8T.7 Bache,

{1980 )

L LR RMEME, A R BB (A, R, Geyne) %A (1963 ) BIBEE B W % £
G MOoh MT RIS, 20T AT H RSB REER, RET B RN
i RN A A B R (R 258 )
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$2-56 BEFN R F&RT EFS Ry W K588

(5) Zn—Pb—Cu—Ag
ZnS—PbS—CuFe8,—Ag.5

(5) Fe—Zn—Pb——Cu—Ag—An
FeS,—ZnS5-—-PbS—CuFeS;—Ag; 5
FeZ,—ZnS~-PbS—Cu¥Fe8,—Ap,5—Au
Fe8,;~~ZnS—PbS—CuFeS,;—AgsAsS;—Ag,SbS,— MH T B —Ag,S
FeS,—ZnS~PbS—CuFeS,— ( Ag,Cu),,Sb,8,,—Ag,S

(4) Fe—Zn—Pb—Au—Ag—Au—Cu—Au-—Ag Au
FeS,—ZnS—PbS —Ag,; S—CuFeS.—Ag
FeS,—ZnS—PbS—Ag,S—CuFeS$,—Ag,S—AgFe,S,—Ag
FeS,—ZnS—PbS--Ag,S—CuFeS,—AgFe,S,—Au
FeS,~ZnS-PbS-Au-Apg,S-CuFeS.~( Ag,Cu) 1:59b,8;,-Ag.Sbs,—AgFe,5,-A¢
FeS3,—ZnS—PbS—Ag,;S—CuFeS,;—Au—Ag,5bS,—AgSh8, —AgFeS,
FeS,—ZnS—PbS— ( Ag,Cu Y1.80;8,,—Ag,8S—CuFeS,—AgFe,S5,—Ag
FeS3,—7ZnS—Ag,;5b8,—~Au—CuFeS,—PhS —Ag
ZnS—PbS—FeS2-Ag3S—CuFeS;-—Au-——Ag;Sst—AngS;-—AgFe_;Sg

{3) Fe—Zn—Pb—Ag—Cu
Fe 5;—ZnS—PbS—Ag,S—CuFe 5,
Fe3,—ZnS—PbS— ( Ag,Cu) 148b;8,,—Ag, S—CuFeS,
FeS,—ZnS—PbS—( Ag,Cu) 160,88, —Ag8bS,—CuFeS,
ZnS—FeS,—PbS— ( Ag,Cu ) ;,8b,S, 1—AgSbS,—Ag, 8—CuFeS,

(z2) Fe—Zn—Pb—Ag—Au
FeS,—ZnS—PbS—Ag, S
FeS,—ZnS—PbS—Ag,5—Au
FeS,—~Zn3-—-PbS—Ag,5-—Ag,8 3

(1) Zn—Pb
ZnS—PpPbs

JEA R Geyne', (1983)

J—
—
—_—

B 38

REST KEHTRAARNDT W44
(1983 ) FBEF Wb HALIEMS, Se, Te, As, Sb, BISTHH RN, W T

SR RAT WA A ( RE2—57) ,

H & 2—STA LB, $5KPMS, Se. Te, As, Sb, Bi5emeR+omb. & %
TRIRD, S LRTRGSRYIN, SNSBUHENE. Bk, EETEEVNL &
AW, WHERE, HUE--KOEEWNE. SR, RTS8 LR 2
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®2-57 ¢ ()T RPN TERVSRITHHES
T
S : SeH ‘ TeR

S Se ! Te

Au { Au | Au

Ag Ag | Ag

Ag.S8 Ag: (8,8¢) ‘ Ag:Te

Cu,;S Ag, ( 8e,58) ! AuTe,

Cus Ag,Se ‘ Ag;AuTe.;
CuPFes, CuAgSe ! AuAgTe.,_
CulesS, Cu,Se | CuAuTe,
PdS CulBe : PbTe

ZnS - Pbs Bi,Te,

Fe$S, Pb(S,Se) Bi(Te,S),
Fa, S FeSc, HgTe

(Fe Ni), .S Bi,Se,

Nis Bi, (5e,5),;

HeS HegSe

As Sbi Bim

As Sh Ri

Au A Au

Ag Ag Ag

AsS Ag.S . Ag, S

As, 5, Ap.Sh | Aglis,

Ag,S Ag;Sb L AgBI,S,
AgAsS, AuSb, ' AgBi,S.
Ag.ASS, AgShS, | Ag.PbBI.S,
Cu;AsS, Ap,5bS, {Ag,Cu),;PbBi,5;
Cu A8, S, Ag.5b.8, {Cu,Ag) PbBi,5,
Cu,.Ash Apg,,8b, 5, Cu,; (5bh,Bi},5,,
(Cu,Ag) 1,A8.5,, PbAgShHS, ' CuBiS,
(A£,Cu) 1AS8,S,, (Cu,Ag) ;;5b,8,, Cu, 3§,

IRFRE T, 1982

BT, H R DR A o

ARG R A EFRREH L R B GG A B SR oy B A I Mg R
B, RHRMES, KKG. SR ES., BRAHNTHAE, 2RXW AT & F
W HORERRTR S A, Aclld, BRET ., BERY. AR S MED B, B

i,

B BASTPARERARINNS, DM TRAE RA, ZPt, Ni, Cu,

RLETEPRRATEARE, FWHESTROMNE, LitAvRAclR it &
MO, SRABME, MBI --EETK, LHCu. Pb, Zn, Au, Ag#ikE0HM
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ANETRENPEXRD, URENHHAERBRKBETHS.

WESFTHEPERTES YRRET R aHA, TSRS H. P, RE
BIEBE SR RS EY, 7 ERLEBRTE hAu—Fe—Cu—"bd g, FH4 &
HHREZ. HED, BWET. FET . RBHT, FEPRRAES Y Au—Fc—FPb—Cuy, §
RE. BB . F45. BRT, VHRTHHASGHA—Fc—Cu, [IRE. BT . &4
. Bl EETAu/AgHEENAE (0,36, 0.61%0.88 ), XMFHEIL. HHER
AEENRMN,

Hg, Sb, AsfEhEBRMRETE, HEENEN. X, B8, EDEREY,
EZEE BRI AN T RIETELRFEENRR. i, REMEEmT (G, #E)
MIFRE. 89 (B8 ) MR (£N15048 ), R (RE) piFReosa WA, ¥ % W
BETWR, UENERF 58S ZHERT BEGIHE.

WA ST R PR REMIRB LR W RLPBU TR RS, ORELEIENAEIHBRK
ZRFATRES, WRERMREANEATESRD ST, TnaRE e T Een
W, H R LR MR I

EEBSEH

1. BIEHFA v 3 THRAT 1956, FPHERR BRHREE

2, RFHTEAE 1963, ¥ (1950—1962) hE T B

3, BnacopK. A. 1964, IeoxmMus, mMumepanorus u rgernueckme THb MeCTOROXKICHHT Pef
kax srmemenros, Tom2, M3JZi. “Hayka” , M.

4, Pamkesuy E, A. 1966. THerHYeckwe otofennocTa m ofMme 3aXKOHOMEPHOCTH DA 3BHTHA
30moTOH MuHepanulanux Nanbuero soctoka, HM3J *“Hayka® , M. p2o0—203,

5. BRE 9. HEITEVHERR, BREMIL

6. HEHABSEHIRTERAE 1978 SBEFEDM EET, BEHEME

7 . Coupupor 3, M. 1978 B tadwickur-Hopui MAH2?AT 300TO-TSLIYPHTHNMX MeSTON 0N —
HeHMH, 3am, BeC. MHHep, OB, TOM (D7, BRI .3—4.

8. Cmupuzos 3., M. n up, 1679 Borgadopur Aug (Cu, Fe), ( Te, Pb) ,—HoBait  MuHepan
13 rPpyOu. HHTcpMeramIMdeckvuX CosmMHeM:u 3070TAa, BeC, MDY, Cap, raom. No 1.

9. B5IE 1979 ERFHROIX—HET WY EART X, BLHES5HE ws.

t0, CaMp¥gos 3, M. o aAp, 1979 BeacMepTHOBUT Au,Cu{ Te, Pb) —Hosmfii wmHcpanx ug
30HY OKHCAeHHT MeCTOpOLeHUR JanbHero Bocroka, JMoka, AHCCCP. Tom 249, No

Ll FRIBH 1979 BEAMRE PRI RpEis

12, R, BB 1980 RERF TSR ASEFE L, BT MG

13, KM 1980 HARCRAENEREMY BFLSIEE N7 .

14, rpERZFERIRLEPATREE 1880 HUETETHEETEM 20000

15, Bzl B I 2§ 1981 IEEM () BRERST BRI

16, PR30 1981 VISR R RIS S T R R BT AR Rl
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=

[

a2

e ) [ |81 10
[ R

3b.
a6,
3T,
38,

39,

49,
41,
42,
43.
44,
15.
4G,
47,
48.

49,

BN 18 BTHSHREMBIAFY HY-REFRRGY BFMRE N2,
AT 1o0 FESWIE M TR B R RS,

- PRREIE 1985 RS SRR S, BESEN No.

0. BRI 1982 MTESTCeAVERENEAR BREEY N1.

o1 REIR, TREEE 1982 WRTESE TR RS KRE Vil W,
 TRER, AEEE 1082 GRABXSBIMREREMSE, MR N2,

C HIEE 1082 RETH LB BN

. Iaspunos B, M. u Ap, CeA3y onopa u sgnora,. Coper, Fcoa, Notd.

- BRUEEE, PRpfa 1988 SWHHLRD AT RERMHIFFIZRN W3,

26, XER 1984 BAEGME BB N1

- XL 1984 FTEGT E B TMRSITRIKEET HEhE N2,

- HEMF 1984 FHF—-BESHTH TR N,

- AEgEe 1984 WILRMSMBLHW BRI HITSHE WNs,

BB 1984 SRTBREVRMHOBE TR ER T AT HANK W03,
PR 1984 LHERES-ERHMEIAWMSEY, TN NS,

. Horwropomosa M, W, u £p, TeOXHMHT DTeMCHTOR-TPHMECEH B 30.10TOHOSHOM kpapue,

TFeoxpgmia W1 3.

- ARER, BRERE 1984 FWAATEREEVREIEHTHHE, TPER 4.

24,

Tyepo6my I', M, u gp. 1982 Munepadoro-reoxumaucckas 3oranbiocts 30I0TO-Cepedp -
HX MeCTOPOMAcHNH w kpnrepmy my onenkd, reox, pyaw, Mecrtopox. W 5.
HABRBAT=RE I 1980 AFETFRICERT BT W EH

BFARR, W, DJ78%E 1084 SRR ETR, HIRHEL,

FHEESE 1985 AL SHRTRRPPATE, FHYER N1,

KepoGefinukos A @, u ap. TeoXpMuueckite 0COBEHHOCT) MEPHTE 3IOMOTOPYAHWX MeCTOpO
alemun, reoxnmax N1, (A BPRERK A, &, SFRGET MR EISE, RN
HFEE N, 1988)

Hekpacos M. . 1985 2UCH2paMIranIad2 H3ydauds YOAOBIH O3DA30BAHNS HNICPMETR—
AaKos cepefpa w 3doxora, Mudsp, =ypd, M2 .

REAEE 1985 NRICSPHERLYE. VHER N2.

BIEKE 1985 NGOG ERT AN, RPRRPHEEE N2,

TIREFE 1985 NREG LR EASTEME, WHRER RS.

bl 1085 FE R EH SRR b B SR, RPN SR NS,

RME 1985 HREEERNMNTH—EERR R, BIGET B3.

FXI 1985 WISk MBS ST 0EAR SN LR RTEEAE, BRSME NS5,

B 1988 FHESTREBET WA RG0S, BREHE R0,

Fo 1988 SHREESTRTIWTHNELN BESHE K.

Crmwpamos 3, M. 1985 Mugepanudbe acCOMMAIMH 30JOTO-TELIYDHAHORO MEUT 0P O e HH
Oxuoce Akey b Cesspmom Kasaxcrame, Bamucky y36, orxy, BMO, Bumm 38. -
KneMnepr C. 5. u Zp, Tunomopdmue npuadaky sofxoro-cyabdHAHOrO opyIeHeHMH OXHOTO

A3 MeCTOPDOXEeHRr Janapuore yafekncrama, aamickn ¥36, orm, BMO, smn 38,

102



B=E SHXLEF

§3—1  ERYHIR{L AP

— AEAPRYHLERLNE. LFER

4 (Au ) AR T (BB, LR HER. IR EF)EERRT 2N R THE
REETEANZTRMNASEE, SEDRERFROERLETY, BRET LENERR
b, 32 SNERHL R PR BE A E (LS R AR R RN,

La n;ﬂ“BINBi ‘-’Bl‘ﬂ[;—l‘ﬂlBJ Y | IB]--ITH! i!ﬂ[wﬁl V;}ﬂ#l'ﬁ[
11H
2 BiC|INiOjF
3 | NaMg ALISI|PjiS|@

- - o
4 K !Ca relasnlreloalmilon! 2z As|Se
| d. I I |

5 | Mo Ru|&h |Pa|AE Sa |SbTe
6 tu—lu W Osi1r Pi ﬂﬁl 1374 [ IR 1]
7 v

BAs—1 SERpRPnEE

(BEFERESARAFNHAE)
SHETERAREPHETEARBRLE—-AE(IB) (LE3—1 ), 8. @5 HH ET

. SMEFFR, HEETCE, HTR196.96065" (197 ), B4o+H1BET,

SMETHESS, K ETEHENTXNRE—1,
BT B EN.
15725%2p%3s%3p*3d  *dsTapt4d ' 4£ 5t 5po6d! Past
T RN est, KAARTBRAA 8B,
SR T RHTA T Meirh T 45k,

» BEERETRKE (10705 )
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ERRRP RN TRE

ol ERFTeTHE W, TR
= x| e M . N SRR, WA
R M e e A CREME L F B 1 W
O 3 4 | e m, TR SR
l |0|o o 1 zjo 1 2 3]0 1 2z o0 X, BEEESHE BT
i | sis P [s p d rs p d s p d.s Mo IR, B R & W
mIM | 212 6.2 6 0i26 101472 6 10 1 BREEHEN A TR BN
' ' ! ~ ¥ ] b
Ea%,ﬁ\ﬁ 3 & ‘ 18 39 : 18 1 x;‘aﬁf&bfzﬁﬂi?, g&ﬁi
| L A7 AR R B SR L A
%32 & ® A B X .
. : ME kA EERY
MK | ksew | ARE | RRE | REE , CRRN JeA 234, Wiz, Mo
Toan o0 | iviae | semr | viAw e RFTAUVRERFK,
181Au | B2 4y | !"2Au 410 ] LA 7.2 b AT ORAE, R
125 A 7 4| rAm ! o1s.8E | PPAu | 2.6963% FATEE H, FRNR
186Au | 12 4| UeAm | 3858 | 1"S.Aul 2.2TR B, NfERa s ATE.
18TAu ! 8 4% 195 Ay 183 & ‘ E2% AN | 3.13R% \m‘uu:}jﬁﬁﬂi%?
L5AU 8 43| %S.Aul 3o.eB | fP0Au | 48.4 4 LA -
185 Ay 8 4 1%ml;&wﬁi 2014y | (8.7 1 ,%ﬂmﬁﬁﬁﬁ,ﬁf#ﬁ%
tYIAY | 4.74% | luﬁmAu] 9.7 FTj‘ | ! -&/J\(l 44’1) {ﬂt t ?
: : -~ B R AT e B

HRIE, REARBOSER, £FGE,

EAINE R, Vb, BRMILE, WATHYEE MK

2RI SR TRt

RFESNEA, BHENCT 4%, FMEHRSTEEERN, BaR,
FHHE,

A 1084.43°C, HIAGRRMEHAMEBNENE b T65.86—68, 248 R/b Z
{], %3%5;5\270‘ C.ESSM AL LFREE aWNHEMBENELRAELR W, [k
1027°CHE, R10,05x 107 *Pa; HiRE 1827 CI, F71.89x10%Fa, £ifhth#k jfﬁqu‘i H
OCRHI LG A, Ko, 12648 JRK/5 - B, 200°C RIN0, 130288 JR/ % - |, 1000 CAFIGER
0 I4518UR/ % « B, BifTtieiinzes cnd, H3svesekare, 238R/ BT,

SR, 3108 /B (18°C ), BWAAFII063 CEMLI I BER Ju17,3 5/ B
e 01063 CEERI I K My 18, 2 S /K. S HEhEBE, W EREE 18,507/
EXR, BEBEETHN.I,

SRR IERE, HAMINITEHEEER TSR i,
WEmMLE 2R /R,

ﬁzﬂwrﬁ%ﬁt‘kﬁmﬂ, R T, X508 peo(tHg=1),
0.0035 ( 25°~100°C ), REWEL, 46X 107 ( 0°~100°C ),

mT%%ﬁﬁwrwﬁ%%%ﬁﬁﬁ To AR AR

)

2 W BE {4 3R Fy 40---50 %,

W P OB E R A

W2t TR
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RBSHkENY, UAKIRSRTRI,ZHAFERLE, KRR EARNEZRE,

SRR, E5TPAEL, BERS, FHEHUERLE, BHHHE
RIRE FRR.

SEZBXFETHARTFAMEHTRAREN S — & (wHCL HNO,, H,30,3%),
KRB NERMEEAE, aMTEZE, UFAHBELRBRTRE, ASTETEAS RS R
H, E5ERKBIRERN.

Au+HNO, +4HCI~HAuCH, +NO 1 $+2H,0
Bl Au+HNO, -+3HCI-~AuCl, +NO t +2H,0
AuCl, +HCI~HAuCI,
EERRERFEMN-MEETACS, BE5RETHEARRBRERN S EH 4 E T
CAuCT, ¥ "=,

GEUETHR, W, GRARAR, 4R H by, 150 ~300°C R, 2
BT AESAREY, SEWNEBNR YRRl IR, URHNHEBEHENS,O Bl
%, FHFc0,, MO, ZBEF MR HROTHERE, HERNELY.

2Au+1e,0, +4HCl—~2AuC1 +FeCl; +Te0 4 2H, O
Ah, MM E LR HR- 2 BN,

T SR T B AR BRG] AR T, JURRAE A R R, TEERMEA R A
Auvt, Eo=1,68V; Au’—=Av’*, E,=1 5V, MIEHRRMESHET, LERATMILER
FERERRABELL. 5V, M —BAHE T . ABAu"~ (AuCL, ) i, E,=1.0V,E, 55K
o, MALAL .G M. AESMALERY, BERE > 1,0V, A TEMESH SR, .

Fe?+3H,0=Fe { OH ) ,+3H*4-e* L,=1, 08V

Mn?*42H,;0=Mn0O, +4H*+2:% E,=1,23V

2CI5=CI, +2¢% E,=1,36V

HgS=8+4Hg?*+2¢% E,=1,06V
W, RAERNREMTR, HHEEHFFS Mot Cl* S'= AsS S A bR E, 45k
WA EH S RNE T EMHRNEE, ATRINE MBS, DS a R RN TR T o
R,

SRR LMAEE. O (Av’ ) E—0 (A BAuT ), ESH (AC RAuE) =fh,
BHESN (A ) FIEFEH (A ) W4, BRAAE, RATERSEWNESH
B EA B R R A,

Eﬁ%ﬁ*ﬁ&ﬁﬂﬁ%~ﬁﬁ£ﬂ%%%%ﬁ&mﬁﬁﬁ%%,ﬁ%ﬁﬁﬂ%mﬁﬁ
B Ag, AuS, RHCEF AP, W EH TN AT, P EERTERREF ALY HiE.

ACERREMEEFEOR TR, Pt A B R N AuCTHE R L A0 R, P b
R,

3AULT=2AutAu’t (k=10%)
FEARBAC HEUREFHER, aTURERE, .

2Au+2HS*+40,(g)=2 (AuS) *+H,0 (k=10** 7, 25°C)
Au“J&iréiﬁ:‘?f(i’gi&,%E@'ﬂk?ﬁﬁﬁk%%Fﬁ%ﬁﬁmT%ﬁfﬁéﬁﬁﬁ?%-?,ﬁn:
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AuCl, +H,0=H, (AuCl,07
H, (AuCl, 03 +HCI=H [ AuCl, ) +H,0
AuCl, 42Na,8,0,=Na, (Au (5,0, ). +NaCl4Cl;
AutFIAU T BACL-, ST, 5,01, SCN-, CN-, HS~%#k¢4, HRAF M E I
WHBHAEY, BRKEHANRKEEKBERTIEE,

Z. S EERRMESHARAL

& E AR RS AR, KRR, FR, ik, BES. HAh. Bk
FE%%?EE% FIFHs—seh, FTETFT R, R FERETINT M RE RS,

§3~3 ﬁ%ﬂﬁiiﬂﬁﬁ{k:ﬁﬁﬁ
P T b P | | ) AR c_,z;)] B ()

AI- _m 196,07 | sdivest | 041, vy :;jngg))' 1.33(+1),0.85(-F3)
Ag ;. 47 107.87 | 4difsst 0 1 b2 1.445 { % ) C1.26(+1).0.89(+3)
Cu | 29 63.53 | 3d1ogs! } o_+1.+2,(+3) 1.278 (W ) 0.86(+1),0.72(42)
% ﬁi 1£E F, -9 B (eV) BT om fﬁu?&?ﬂﬂ?%ﬁ

2.4 9.22(+1) ~30(+3) 0.73{+1),3.563(+3) ! 0, 65( +1)

1.9 7.574( +1) 21.48( +2) 0.79(+1).2.25(+2) 0.60(+1)

t.8 7.724 ( 4+1) 20,20 ( +2) 1.04(14),2.78(+2) 0.70( +1)

« (0 ) —ffrg

H T L

1) eRS, BT EETHRIIBMER T NN R, RERBMRIBT,
WRAARFWEEEMARERE T RA, SNF— LB RFROHE. #EHfRe, &
REPH, BHERE-HEFHEATY, TEMNABBRET, FURTREELE 5H
ELKREMNRE, —BAH0, SHHEETM (S0 7, (CO, ) " HgHET &
GRRT Y, WEERMERLR—HREE ™ H,

2 )&, B, H=E%, 25RNETREREFERAEME, SRRMME (I
FEOHRT ), RESKEETHES. Hit, faAF2 588 R NEs, FTBRES
PERFSER., EREFEAKRAZEHRHFLT, ARSPRNTETEE20%, EHERXN
HRABSHA, BRAANNE—RATFA—wRE 4 B (Petrovskaya N, V, 1979},
BRALET RIS H—cROM, MRAESHEAANTI, BIVEUXRNNERRE,
RAEMTWEERARTHEERERAEBHEEUTRE, 2 5RRKEHE Iﬁﬁéi‘ai#
HAamBHBRRL, EHEFmEZRBNER(NE. WETPREE>12.50% ).
BENBUETETLEE—E, BRREERTROERASNESE LY.

3 ) REMSZRFHENsdi tes’, HHBMHE, RTHEisd e, BHTRIE K S
JAHE—TRT, EEREFET, SMRAEEERSARTERY, BEILEY 8%
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B, BESEER—RAEHTROHRHPNBET W HEP, FAXSARTHOED
RKE, BUEREFRESHENEBRINDT S, NHFERETFHET Ky, He, @,
#. BrEE. R, £FE5H. SEReEHT . B2y . SRAREFTY. F
B P EBF L. 43 /m, SH81, 673/, S, 805/, WAL SREESHEH/BEILA
HILRBERRER,

4 ) R5%. #. B, FUERSBELG. SHERTLE, RAISTHHE B R
B, LRT P, &, 4. B, §. 8. HERELEEHLETY, JEeT Kh B L
M HEE, W, EHRESST 0D, LRATEEWURBHSEABE /4, XEH
HEMEMTERPRPAEME, KTRTHRAR, RTRE. dakk, aESmagk
R 28,

EARMMARL T ARELS, RABFLEOSAREBRIEARE, SHXLUTE .
BT HTUARFRNLESHE, B, U, M3 B 3% %% (Tasprgos B, U, 1983), XK
B, A, B8 HE X% (Crenatos B, A. IQSS)ﬁj’JZfE\%.iET?LEE{'%Eﬁ%ﬂﬁ@ﬁ%53‘
KPMERT AL BER T, AR, BATRTARGRN LR, 58, 25 F
ACRAT B R 25 S0, T EL 3 45 55 15 10 080 1 16T 0k,

SR BT

ERU S BTFHE, REMBIPTUFERAARNET, ARSI RTEH T
(Zn, Cd, Hg, Pb, As, Sb, BikS, Se, Te& ) 5H&TTH ( Fo, Co, Ni, Pt ) >
i, MR RRERE, XY — sk, #BRLE5WAE S RSB WY, B
£, HRESBET Ry D, & MRS R E IR ST R EEN T A A,
—RARERAAE, 25 FP, LR XEDE, BAESSRAHTEE, Baw
SNEARRAET, MERKNEABET . REF. e, WG & ik B H ke,
WA KB RO S S FH IR R,

BRI FFAEB, S BT AT R, EE RSN B, JLP
RPUSH it ET AW GNP AT S m i d:, BB RSN A BT s~ 105 /0k, I
MENRATHTRERI0008 K, KT BRNSEF BRSNS RUER, URET ST
1E0.320ppm ( RE LW RY PEBESD & &350, 20ppm), REFT & & ¥ T0.0lppm,
MR &0, 0l4ppm, BEEE0.016ppm, HEEFE SR K0, 924ppm, &5 8k B X
BUXFR, THSENAFREHRETEMIE L,

- EARAET, G BRTTH S &R a8, KA MMk, Clm<Br-<I® fuh
T H 78 G B KA (R BRGS0 TA004E ), HemE L % %
.,

S& 5 VARKIP, As, Sb. BIfiGAMKMIO,S, Se, Tefian, HLSWHREN S X
LILRB AR NER(BES—4), —REREE B Rt frk, ToB B B 2 VE R,

HES AR W, RO, 8 0TS R 8 i &, XA R, W
HABME, BRI TR S 0Tk (B S48 5 A, AuSe, ) H
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R34 ﬁﬁ%ﬁﬁ-’i{tﬁ‘%ﬁﬁﬁiﬁ

Bt P > As > Sb > Bi 0 > 8§ > Se > Te

I

CwsmBES L P < As < S < bl _'| < s < se < Te
“ | ﬁff‘ét:i_ﬁiﬁ_i ; - _- %_ i S NN

% (REM Az, AuS, ) B85, - B HUEN LY, Bk Mk Y.

i BEr F ( Mapaywen A, A, 1977 ) MBI H A F G T (V) Fib FHFHEHGE,
MMHEETIr R TS MA b, G ofl, N TAE A FRENES G HE,
BUBAGT, HEY R ARG 1 —W BB TFAHK (Es—2), ~Cly, 0 R e
BTHE, NGl 0 WKED RIS FEE, Avr (Avl) T 1K, NGy, =83
(34,758 K), B MR AC (AUl YBAG s =—1.34 15 ( —5.60 & &K ),
{iFUE, BEEEET,

BTSSR EE T P A RO, Wi TRA, HICiEEREINE, S
WP S THEM. TS TFHEBETRAC  EREN TR, R A BREMR
T B Wb HEAT,

M ERTTH, SAKREENBNAEER B3 -DRE0 08T LRk
EIRRYE, RRANSEARRNER. T8, R, SRR RGT WO,

MEI—2T R, HaEFAu RERUE.HEE G & F 4. Asgt P’ CoPr, Nitt,
P> Znt*, Cd* 4, WHAW BB BN RFHE, Agd* . Shi+, Pitr Tett As’t,
TV, U, XUET SR TEAMRPNBRBEMMASHEE, W ENZ Mg et
ik, ERE EOHRRLRATELSTS5EWEFT TV EXNLSY K, WEG94a4ah, X
&R ERERRMLRNSE S,

EMepsd B THUIAEREBMTHE, SEHATREZRAE wWIE & &% &8 3 10 #
M, EmAuSAC " RINGERA &AM ARRPEIMIUEHE FTREMIAMH S
i,

AuTfIAW IS, T, Cl, H, O, NSFER &8 % B H 7, W, (AuS) -, [Auy
55147, (Au(S.0,) 17, [Au(SO)) ™, (Au(HS), ) *, [AuCl, 1™, [AuCl, )=,
CAu0, 3", (H;Au0, 17, [AuCLOH) =, (Au(GN), )4, FHXEE— %5 &%
s Tk&at BTHefURNNMKERTER, Mifd &S8R iR dLee)
BT, SEAEMUBEHRMBETAAL . Cuw'*, Fe'*, Bi**, As’* Hg** Pir+,
Iet by Cd**, Cof, TS, PSRBT SSMESERMERNELY, BRSIIER
Yot B A MR, B NS NET KR FiR R D T ER LA R AR
WWT,

EEE. 8 B B B, B0k, R, . BB BT, T, ISR, STk
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1060

HREH WFE A G, (TR
3—2 G R ML SR R D R
VAR R MEN AT ( BAAG s, BEMEBEREFRAF )

FHEFMRRAFERGAARE, R FEBEA. BN, Ad TR AL RS L H
R, £y KOy waat, HHEAlsS ERATRAREIRERAGRERR, &
SRR RN ET RS, BWENBEREFE SRS, B/, W 8. . 8. 8.9,
DIRHE, ®idtsd; BHR&) SHRORGFEHBREEEST D, 258 0.8 O8EXRE
¥ WER AR SST R, &, 8. WEWIE, RBRRPRAE (%) 29D,

& LB R EN D, NIRRT P Im &, R HCEESE TR, FENEEgR
A 2 TR A S B & IR DI AR I, Rk, BARRKEEE AR RN T
ZHM, BE R RNFRFFOE RS E, HEEESERERE — 2 RG], mLER
A RAMFE R AR R RS TE RN S ERR WS ERXRBENED, P TREH
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PHEN—MEEZL, 2P KRR EASAS RN, BIRNBEET BASHRE, BE
THAFHARE. R2F. 28, SLAREE - RVE. B, BRESBXAY
WE-AJ7m, ik, HFRRNFHSTEBETSHE, EHESHELNEST R, Bn— 88K
M SRR A RIS Y, FRHSRER SHEE, BRERGTRRSBALN R
WhHES &, HELHIBERRERHNBENSEAX, LERIFWH, S$5R0ELEZ Y
RETZR .
2Agt 4+ AuCl; =Au'424401
nGrog (&4 )+F77154,35 —151269,08 0 —T3101,53
( AGEey ) e=—73101,53X2~—T77154,35X2-+151269,08=—149242, 674 /R
2Ag" -+ AuGly =Au'+2AgCI,
AG2es (f4)FT7154.35 —235172,66 0 ~—215538 486
(£G2es ) e =—215886.46—77154,36 X 24235172, 58==—350209, 064 4%
o LRMEBRERANRENA, HENEAE SRR A ERA, SR RS
AURBAT, ML AARR, EEES. BNF T BTSN BRER, B2 ns
BRI, ROTT U AAD R T E IR R, ARSHSAB R 445,

§3-—2 HARAZHRERE

H%ﬁ*ﬁuﬁﬁ%ﬂﬁﬁ?%M%ﬁ%%&ﬂ%ﬁ%*%ﬁﬁﬁﬁ,—E%AMWH
Brma e e, EEASRIRTESRBERNRS, HAERFHETFILH, &
*%ﬁ@ﬁﬁ%;Mﬂﬁ@ﬁﬁ‘%ﬁﬁﬁ(ﬁﬁ%ﬁ)&ﬁﬁ&%#&?ﬁ?ﬂ%(@ﬁ
M) 2 RERRE, SRR, B, SBTBRASBIERER (R ) 2 K
BriH A RHARAEN S ARBEV AN B EERE LB A,

%%ﬁﬁ%%ﬂﬁ&%$,W%%;ﬁ$mEMﬁW%ﬂ%§H%.E¢ﬁﬁﬁrﬁ.
ﬂﬁﬁﬂk%ﬂﬁ%ﬁ(&ﬁﬁﬁ%),ﬁ&ﬂ%ﬁ&ﬂﬁK%%ﬁﬂ%.ﬁ%ﬁ%ﬁﬁﬁ
miﬁlﬂﬁ%.u%ﬁ¢WﬁAu%ﬁ~%ﬁ%,M%Vﬂﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁmmh
ﬂ,%%ﬁ%uEK%ﬁﬁﬁ%ﬁ%Eﬁ\%&.ﬁ‘i%%ﬁ%ﬁﬁﬁﬁﬁ%,ﬁﬁﬁ&
m&&mww%‘ﬁw%,%w%%W%nﬁmmm%‘mmwwwmwﬁm.ﬁﬁ%wﬁ
ETHRERBET RIS ELHEERR,

ﬁ?%,i%%ﬁ%ﬁ.ﬁ@ﬁﬁﬂzéﬁ,meMEﬁﬁm%ﬂwﬁﬁ,m%ﬁas
A AR~ D L,

= RHAEERS
2 SRR A GRS 1A G, SBAR A0 8 S0, i DU A Bt LB eI
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B2 RS MRSy (GRS, HEIAGT ORI RET Y ). EX
R AR B R, RAATNRRETE AN, A g IR S B, A
FEETE- - A0 B T BT BEIA L UK AN B FELE B9 S A0 ik A B Az (R 10, 2 - 0, 0002
=k, BEBMETWR ), KERSSEBHE (HEAE, 00027k, Wy BHET
MWHATH ), WEEEARETTRAGAER, FERTTLE, Onlflie, EE
SRS S (BRBEE 0,001~ 180k ), BEBEAY (19854 AT 0. 00002 R KT &
TR R A R R I e AT L

PLXFOBR M S, W TEKe . SRy . VP, WES, BHSnAd, K#
BH, HEF. BEY. B85, BXE, FEL.OZAERAESEEYF BT, BXEE
ABKEEAEKNTR, EVHTFEEREREEFHHNIREVRES RS, LA
REBERS1.80%,; AAFTERY . QM. g, HA, RREHT PR Y
AERY 3. T00%, T LERTHTRH RS, S ( S ) LINRTE Y &
Fozm CRBRE ), RET MR TEN (8 ), BEIGARNFMIX © 85080 BB
W, 92, 520 R T Rk 2y, HeithE& 55.5%, B4 Ser. 5%, @MeS
23.52%,

BEBREAN, @9 ERYNET Y, L RUBHMABBMERBIEN, 24T &
HeHY, NHER ST P, AT EPRERLS(ero) A MR [ B
UrsmibPrp &4 4, WiESE © EREE, FRGD . R . HMEe . r4n b s
T PLARRENRRREEN, MLl SIEEIE 7 T 0 Sy il B0 50 10 8 R 40 A0 T 5k iy 2 TH LA
FESERAWERD, ERBEET LS NELREORSEAAET SFEN N, Erhirs
T R Y T RSB RUIEE T SMX AR, I E /MR &4 FE Rk
FRETFNHASMELSTV NETHES S MEFIHATRERBRER, £ENSTBERY
55, SFBETARER, A-FRERTEUFYRBBRERKEXFET R LIy .
FAER (1061 ) XPF EHS R 100058 /M H % JH BB BTH5, R4 ooy
KQum) FEBM A RERAE A RHRET H REFTRHREN, sohll LB &l MFo,2
R BB MR EET R 3, WA - R EEMNBEEs AR5 A 21, 2E B
e RARUEE., ERSREEBILAE ST BB R R0, 05~0. 1800, ML
i) 30, 02--0, 0558 K, ILERMAIN0.05-- 018K, R & T MEH o, o2k,
W R, o001k, KRR ( Turkevich, 1951) BB T 10464 e hid s, H
BRI 0. 006~0. 02688k, HIREIN0.018~0. 0220k, M THEHHES B A S B
SERET PRESEELR, SHLAHY, LS HIBEA SR,

AARETFHRLRETHAOHRESE, ZAEE50 8RB LK, HERH
HEASR MBI IELSWEFEETRSET REREZN TR TRBESUEBHE R
TERRE, R, BRSO TREBERT BRI, SRBMNERESY YN BRA
if, HBERREMSR ILPANE., BEES (1) ETHREEXESERET TR, 51 58
B ERBRAATo. 2R EN, REDPNMEFSEETSE R DY LS, =871
(1984 ) HBH _ AT &V B &RED , EOBRETAGTXHESHH. X LETa A &
HifE %, MBATEERGT FOHR AN, ZREREREY BRAOEKTERET
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KE3—s WAV EELENRRRE

A, MERGA (A BAHRBER RAERLT (py) AHL (FRESE, RRESLERAFH, KA2000
£); b, WERTRHET (py) RELHEERLR VAL EEEEREE,

F5—4  AETFH3(Q) Fiitk {1001} 2448
B EEER (Au)
(ERBHEYRERFAER, EAS000%"

P, GikkiE A BB 8 By fE
VBB BEURBRY, RNy
B, SHBH AR, RMW%
FHREC2EBHY, £LERERENR
WiEgdD, RESUBERANMENS S
MBEMEEE, ZERTSIMUETEE
SRRy mBie R e, 4
WAL P2 EREER, WNHHE— il
ERBAZLT B8, HREDEMEREEN
BRI,
EAERBERENSSM N T RSER
BFRF AR, AW
SR 2 R AR AR A T 0l il i,
Uitk , FRiEmS (1984)) FMHBT B
BEMB TR THES-B-&0 kd

AR (FAu 3433 /M)MA (T Av 0.55/M)ET YR HEERS, WHBE & 4
RAGEHERET HMAUERR 2RI 0, ETUAERST LA NN, BEEXEE B
HERGLE (RE3—3), ARDNEEBHSERARRREBREEAL BB RSN

{1011 ) Sl R (IR BIS—4 ), SXEMRR 4 T4 S0 S B B BRRIIS N, B4 Y

HE T L,
= RRER (HHEE) B

BRI EEE ) BN E, BESUNTFRETREEETTURIAKT, SE8
MERGE, BREE MR, KRB B, ST 405 B2 A R R
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th, MXHNEHHEREEE. BWRSTHRTET P, £5R. 25, 1 )M
A R G e T SRR e sh, A AT SR TR,

AU RE AN, WP T REFET R . MEKT . FUFT W0 0 f2 W
C5ifr ) 2o, BsiBami, OREN bR His | T ERILMTH, P
RO AREE. MHED, FHFRP BT 5,5 —Teq, o S MR A, REEMR &
Hgr g2 PSR SR T A R T RS R B 9k, BUTFRHPPCH &, W EF
Bl LM o> A6 fEY-Fefy A T B P, SSBEELAN(Lo78) I ERT™ . T i i R Bk (R
E3—5 ) KW, REFPEBEFEENEENS, ERIREMRBLBS S5, Wl
Tk B SRR A EE, WM RICRRMN LT E AR AR fREME
hEMBAFERE D, HBREHRLAUE TS, HHERMEHREMRK, E8FS (1984) 5
ANFHBER ST REEREKY . AT PORFER, ETREMNFRBRTR, 7
BETEFBRERE,

It 20 10 an 50 &0 1 UL i
sLE R 1 - T

+ a : 4 B B
ly ’ss."i |J-J,|'I.‘J [ .;J\H,}.

B35 HEF (2) 574 (0) amilEiksm
a. RETHRELNAERGA, b, FUTHL500FRERS

Ao TLORBER (1979 ) BMEEE I RMBIRIA Y, EHHERETF, 275 kW
PARTFERERHR, BEFHRRST BRFHLR LY RS, HER LR )
B MR TS, BE TR AR, BS4PET HA S -LH s, MR B
B, @REY RESHTEIRET e BT A ( NiAsH ), LR T
WRERT ABE, HELAGLERTERNSEE, B, & SChR R EE N 3 800 4 2 4,
WiRLHEH 1 Gh .2 2, BPERER 4, £0a)p IR AR, BRERESE, SRR
C1e79 ) #iih, BRET PERFMEET1000ppm, BRI ESF ( Mepheat, || W, 45,
1969 YAy, BEERENS 1ppmBE WK A, W UL IR 4 Lo TE i B —

UIRAEHKE ( Maslenitsky, 1944 ) B E#H 4 ( Kurawti G, 1941 ) SN HTE B st
", AuTTAT BRI G B e Fet B B %55 & (Korobushkin, I, M. 1870) X 20X A UG B4 35
WEEeNERT RNEDHATHEE, IWAERED BB P ETENATF B, g
M &7 D, WERIAN, Eﬁ‘%ﬁ&ﬁ"ﬂ‘%%?ﬁﬁ%ﬁ‘r—‘iﬁ%%l.233: m AU A
HRB PRl 40 X, THAHIE, AU A] B B B AT Y 2,
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WAR. 5 M% ( 1084 ) R THM LR B (L(EPR), MBS E&EARSMREK
BT T A AN, S&MEeE. P, RESERME DL, HARIEFS
FESHMMRALIRES, WHIEHS TR AT BEFe * i kA X F 8 P R B,

BB TR ES, SERHT Y SNSERN, KR PHSTR T
HESBREATHEATRY, RS HEFeAuS, B4l FEHFPAY (r=0.858 )l
BE#Pb H(r=0,84 ), N RMIMETHAT A, 2H G0 BB B, FIA 4 A 14
SEBEBHSETEEARE, SAARDNELTENERT, SBETRELERE,

MR (1976 Y AN, SERMAFHET T, 2TURRASERG. BH19TIFNHR
8, MIEEEH600CH, SETLEARETHRERE SRTSIN .50, BERER
06 K 20 43 £ 4 ) 38 b 1R

N EE I R HRR, NET R W AL BB 20 Y, HERTPACRE B
BCu, ERESE, HURIRRSEREEIER LY h 0 R A %,

BT M EEERST, PREAMCDT Y, BNESATN SENBAE P, 2T
SHERTRTN, NERETSHEABFA2UEET “RERR" . RS PRE. 44
B&phn, RESMHERBNR, BB, EBREE, EBBHRUL,

SR B CEERTTREZE A, BWURRESEBREAT R SE, BHRY
e (1076 ) IR TR IR EE PR T AR P SYRAEL R, A NTERE RIS
BT, WA (BAMAN . K SHEMSERT ) R ERHAD Y Si * R%
W R B A R HEA B MR R AR SR, AV BB T L TY SCEA R
RAEHBEEP RB AL SSFRERD, AR ARERRBEED U TENI R,
S5HMMRRALER0.98, BERK0.63, SHHEN0.48, FHEREERLIEDN, HEE
BEEM M, XRBESRF RO, ERELEROERNET RSN BHmAL,

I ) QR

RER BRI 2, BASHEMN R AT B BFH T REME, #H L5 % . BEF. 50,
SR IR P BB (R A SR, EIARHEARGT A0S, BENR D 0k i 2T
PG F, BRI 2% LT oh (R R B R R S-T RR, B k1 2 F S B BT B
PRV BB BRI TR R, B 0, 0058k (um ) M &8,

FIERQS)B R T RESHRAAES TRRIBERE D, MHBRHULSHT KP4 RER
&, ZOLBER B &b & B BERY93. 07 %, TRS 1 MNSIO, B & 5 T Koo, 1%, By
MTL.7%, BRAFHNCH0.67%, T BB THEE, TREES 2N AR b 5
RRGF, BB TRBA, ki, RER, BEW. eSSy smims( Ly
3—38 ),

2e@ - T1 - SEMERAK ( Kpeumenes, ©, II, 1976 ) B FAcE 4 e e s g, 1OE
WK B, DRIREMR ERS RS SR, BAXSRESEEARNS (RS
£). RETRESNSYRBM, '

KB INT T RIS, RN T AR R A, A NI B AR,
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B3—s #Ei Ly R RERRE

a, S$AMBERERSET (Ha ) 5, 280 250, 31 H k1000,
b, (AR ARLT (LMY REE, &Ko oill HoAk1d0004,

RO REET . TRT SRAST R TNEBR S BERRRRS,

Wb, A YR AR R 4,

GLE, SBEERTHEMADITHE, KREBIASHLREG, TEI G
MRARTREER, WER—#HTY, LEFBNBREHFNER, SHRTREE R4
— . WHWRER - Yd R EERRRHA D L RERE, R b Rake
Sh, VIR TFE R Mk, A~ EWHANT, FEBRETHIRL, DERESHLY
BRe%, BR&MHEEERTAARRMEETRUENS, RAT AWNERMY
BHAERTRE, BEUTHSHELT B, EEHFENARURARRNET. WRER
WA R R HEERAL. WRE BHERSATEIRMRRLR LR N HET,

BZARETYTHEBREHURBY. ABRENARRE TERETFEHALTY
eI Z SN AT BB A BRI, HBAERES TR -FRETE T SRR
MANEEE HRTRAESEERRIRE ST A, LR T 5 P R T A R
SEREER,

I, BES. mhk, SHETHR

KRR TR ESBOMETI, HArEl R v e X R e R R 4 B )
HEBRULE. H#ES50E8RT 4%,

mTﬁﬂﬁﬁ,ﬁﬂ&ﬁﬁﬁm%%&ﬁm%%,ﬁAWmMWﬁﬁ%ﬁM%%mm
HHCI".S5, OH7, CNS-, ON~, (S,0,) "% gL H & BRERERN BB T,
BRASFERENZL K BRI EEN TR M 3 ER,

%ﬁﬁﬁiﬁﬁﬁ%ﬂ%%ﬁﬁfEﬁﬁﬁ%&%%%ﬁﬁﬂ%ﬁﬁ%ﬂ%%,%&%
Wﬁﬁﬁﬁﬁﬁ,ﬁ&ﬁﬁﬁ%ﬁ$%ﬁ%ﬁﬂ$ﬂ%ﬁﬁ%%@#ﬁ,m&ﬁ%%%¢ﬁ
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WP R R, T DAy 2 B TR A IE 4 Ll i 1 P R AR R B ERR . BARAME
LR AR B 8 ot R S AR BT i A B,

M« H - FRIEXR ( Apnos, M. H, 1952) fBFFIER, Bii% o 1~ 100 Ok 1 & hLhE
K REZAKERP, HRKlmBERhsasn, NRAMERBEREHEKSEFEE
3.65—~65ppb, MWELXIBIFRENEFR., BERSBUEREN—HHEFEMRTIBE B
Ko BRE(Word 19701, BKSR, FroafaBR( BES), K0 hEHE T

&, 80 % BRI,

§8—38 & RIS AAFHIE

—, RIGEEKF L

SEFHTEE FREHAAOTE EHFMEASRER O, ERER2LHRE
B, EEA R E AR AR, REs—s,

W3-5 g B 3 ® F K
W % A Au M F B A R R
— e e S R
B ( H. Suess, H. Urey) ’ 0.1 AufEF/1088iFF 1956
M (J.Green) 0.145AuBE T /1088 i [FTF 1959
Rfgfs (G.W.Cameton) 0.145AU[EF /106 Si[E T 1959
wO.000534ppm
WY (D.D.Clayton) 0.13 AufF/10¢ SIS 1961
HawmsR ( P. A, Baedecker ) . 0.18 Aupig-/10%SiH+ 1965
£#i# (G.W.Cameron ) 0.20 AulET/109SiET l 1968
¥2 (W.D,Ehmann) 0.19 AufFF/108SiET 1972
Bty ( C.W.Allen ) ' 0.1 AunH P/ 1088iaF 1973
(KIgM=2.89)

ke = 8 s o e TR - o B s s 1 e At A THEW e X SEINT e S mE m W T MW A T m "AK mie e

1. ROkNs
SEABEMTPHERII TR —0. RABTR, BB TBBEREMASFSR, SER%

BMabRamEA AN, KERERGIA%RE, WS BAMLEL. 01~1ppm & Z [,
g R0 o12~1, 15ppm AR E S EE, PHEI L Sppm . K EECERESS B
mll~2 M REg, HASBREAEEGBE X,

ARARKEERERASSRIE TH0.012~0.0145pm, ERESRAREN M A
*4, HESBBHRIK,

BEBRMB AN S SRASKMAN, BHELER - BEREBEZ N, BERHE N0, 17~
0.34ppm, WEBHNBAIOETREB OSSR (0,34pom), HR A EREB A, H
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236 R B f B & & B

[ 1 Awiomit oom)
B # % i o
oo 7 S S ATEN Y RRR[:
CEE ( MFRRIAT ) ' ' 6 oaomos 0.7
BRE (AR REBIE ) o | 0 oosmoar o3
S | LB (RBFE-BEWLHRET) | o o=y o
Oﬁfﬁ("F’?E@iﬁﬁﬁﬁa),_Li%(ﬁgiﬁ—ﬁgﬁﬁﬁﬁﬁhﬁ) | _40_ 0.11220.33  0.18
CHTEE (RUT—SEEEERNE) | 24, oisoso 0.2
BESERRRE ) S \ 26 o.oonsséo.és?iﬂﬂs
%ﬁﬁiﬁﬁiﬁ _ ) - - | 14o| 0.06753.71 1_15_
LR R | 7‘ 0.215.19  1.63

B CEEHRILETH ) 10748k

HHIER ( BB R ) &40.220pm, FFTLERF (B X B, & £0.180pm) RLLE B
(IR RERER, §¢o.t6ppm) , BERKRE, 28, THME Ho.17oom, BT
RERXMS AR, FREEERGE T &0,

ERABETER, BHEHER(1979) B HE (£3—7), J0.0003~0,0242ppm, F H
6,0081ppm, EEHFER, HREBFEA (1964~1971 ) AP THAAT, FHETS BI04 8 B
¥, HRIERI0,0000~0,0183ppm, FHo, cosippm, TREMMHERK, HER -
TR,

19764E3 HaHEREHFHEEMREN, BYBHREBANSSE® (HER), &
H&%00.235ppm, 5% (H, Wanke, 1969 ) . 33 ( Fouche, 1967 ) 2% ABIBHIL,
REBTRAEFLENEER N FEI—s,

AP EEETERM (Fe-Nil ) P ( BE3—0), —RALBRFTHik B H
(Bimigk ) W, RTREHETHET ., T NRgrSEihh, FEBNEERBEN
Rt HEMEBLIRR RS BHRAOE A8 X0 B R,

SEARBENT HH NS REERRANIN, WEI—ITREMBF AR, MR
%, HitysSessity, SNSREERHEMME, FHEHSHE -2 8R%, &F
REMAEBEMEPRERTMBE, AF)1.78ppm, HRFREREMATRE, BRRKRT S
HY i3 i) 35 & 981,

BHBRXAMY, HEHETmE, HEA/AgHEERRRBBG A K, A #2
—IM R, EBE A/ Ag i B A0, REBR T Av/Ag b4 b1, 2, mia b B s
Au/Ag AR 0. 05, BEMITERBAu/ActbfE R, {(UB0.02, XRAESFENT 2 5HMBERE
FHEB AR EIT MR EER, MAHESE, SHAEE ik FHTREm R

L7



F3-7

£ ¥ R 8 v B & 5 R
B SRR (me) :ﬁi b
BMoam & B - A
& Tk HE FrgE B 0E
Au 246 | 0.0170221.6000 0.22256 t0.14:27
MR (HR) Ag 34 0.0330%0, 5700 0.1768 | 0.1461
Au/Ag . 1.2578
- . —m. « ————— - — _ I—- —_— -
ﬁ*ﬂ;ﬁ:ﬁ'ﬁﬁﬁ (éﬂ_}ﬁ_) Au 52 °  0,4480%2.8000 | 1.5085 | 0.6015
ﬁeﬁpﬁa LSRN (%ﬁ% L Au 47 0.000420.0810 | ©.019% | 00181
! | el R
Eﬂ’*ﬁﬁﬁﬁ'(éﬁﬁ-) Au 11 . 0.000580.280) 2.03t0  0.0830
Eﬁpﬂa(m%ﬁ 5o%ﬁ@§m éﬁi‘gi Au 7 i 0.040082.000 -+ 0.9143 | 0.7262
¢ Au 291 I 0.0650EE8. 7441 1.2050 ° 0.8099
| : !
L) g () Ag 87 | 0.005080.1320 0.0301  0.0318
Au/Ag . - 45.0332
Au | 18 il 0.0700%&38 . 0000 | 0.07T8T 1.4217
FERER ( Btk e, 2R ' Ag | |18 !
Au/Ag | 0. 054
e e B —— —— _
. Au 16 - 0.0003%0.0247 0.0081 | 0.0080
KIS (£#R) . Ag 8 | 9.2500%0.5000 | 04063 | 0.1204
Au/Ag i 0.0199 i
Au 529 , 0. 0000025&0 08700 0. 00485 | 0.00855
RABkAEL ' Ag 299 0.00001~10.7800  0.0980  0.6689
‘Au/Ag i
" Au | 58 0.050%19.000 1.5332 |, 2.5040
A B 6wk Ag . 1 0.0T30 0. 0730
Au/Ag 0.07 21.003

fgﬁﬁ*ﬁ;, 1979 %
Bk, FHEE M A i,

—r

RB TR (Crocket, 1972) FFGE T AT EBUE 2 174 552 XA RERIRI, fAAu, Ag,

Zpt,

Ga, Ge, As, Sb, Cu, Cr, Mo, In, Zn. Ref 55 3 ™, Au 5As, PABAIMN % ( r=

T0.83 r=+0.71), BEHEREHE. MCu, NiSRAMELHEREHLHMT, BT &
BZRE (1971 )%, EREREPENERE D, AukNi, CoREA%, HA ( Linn,
1968 ) MRy, TEBBAATILFAXMIERHE, BRE (1066 ) M, HEBR T TAv L
AsHRRURESE, MAuGSOHIRHIE, ERBBTRaARLBE, HBHEH ( Hintenberg-
er, 1873 ) EBH—LERBAR, RBAuEHeREHE, BRRFRLZHM Y REMARLY,

HEMPERNGR, HERMRBAUSA, Spt, Co, Ni, AsSRBIML 2 T A T 5
M,
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3-8 EBEERETIEHLTR

AU ENESE . .
A& E | A% i BB BO% A&
{ ppm ) ~
8 B A 4 20 J 4504 F | I P8, ¥
______ — - —_ [ I __ _ _Il
F OB A & B 0.173 1971265 i gL
B RH & o.088 ;
S A S A - -
BB R 0. 079 : AR R
- ] 1 N U R _
X REBR A ié = 0.244 , | THEE
- | S O S - o _
OB OA :
| : 0.235 boraTedEs H RN ‘ FAk HHR AR
(HERm) | )
EERE, 1984,
39 Fﬁﬁﬂ‘#)iﬁﬂlﬂﬁﬁﬁ'lfﬂﬁﬂﬁﬁ

Au’é?‘r‘i.(ppm) ’ “F?Saﬁ(ppm) SRR B

B 2R A 1 7 ﬁm£
|

J
: |
BRA%E / 8 } 0.00150.003 | 0.0023 | Z@;@ig_ =763
i | i I
!
! [ A ‘ 0.00250,008 ‘ U, 0046 i‘ &%EE% =395
‘ ALk <0.025F0. 08 | <006 ; BAKRE .28
| } | | | EaEE
R AL W ;2 0. 15820, 179 0.165 ) B
| | | - , W
BRAE ' B (2R) I 26 0.69%3.90 | 1.78 |
" ! LA
' [FRbtn

| TFRARE (AR L), 26 ‘ 0.004870.091 0.023

BWE R CEEBYREER Y, 1974,

——r

2, ARha

1969 4EBIK, MREMER I, RFRARICDTH L, SEUHRPEEE. X
AR AR LR, BT T SSETR., HERFITHEI—10, £EARPRISHE B F
ﬁﬁ%uW~&%ﬁmmﬁﬁﬁﬁ%ﬂ%éﬁ%%ﬁﬁmﬁﬁﬂuﬁﬂm~wﬁ.ﬁﬂﬂﬁ
FRANT SR LR ZR S kg, FHSTHRZEESERN 1%, XEMED 12 &

1139



#3-10 ARVEPEN &R R R S 1 A P
' ' BERK IS (ATHEE)

T P ﬁ;“iAuwmr kAR AR BRAR

| BoLOEMEBR O VE ghhamaRoE V8 W R

T T T B Bt b ¥, A HERZES T ~24

faf e #11 fﬁ% ‘fgﬁﬁ{;rﬂﬁ 7 ! 0.015~0.72 : 0.23 NeE %i'{fé‘%ﬂ'ﬂé‘]ﬁﬁ

Fili 12 MR, fERT—DHLL | 9 0.0075~0.08 | 0.042 2, 5ppb, EMIRGERIF AN

| BRE | _ ARRR, B 5% (1970)

Pl %11 12 ! Kl fh | 10 0.35~5.0 1.7 S -t 23 7 o S B B R

I%’m%iélz iff)ﬁﬂrﬂw%’%k(ﬂ! L R
: : e 830pph,

B {EFERER AR Y, 1974, &L BiEs—rd, BT BB

_ BT, BERELHKED
E3-11 HBREMBRABEMELOEEE (ppm) W ABEE LS R

TR | BR | oW X | Lie | THE | M B RA#EUE HAu/Aglkii s
— 1 o T ARTORLNE, W
Au 0.8 0.0035 0. 005 .=' 0.005 2.8 ﬁﬁ%ﬁﬁ*ﬁf*%ﬁ%?@gm
Ag 3.2 0.08 .06 0.06 | 10 fg;%, HAu/AgH {EH ¥ 3
Au/Ag | 0.2500l 0.0438 | 0.0833 ' 0.1000 0.2600 WX IR AR Sk M AR A b
' Eﬁﬂﬁl’]ﬂ’]l—-ﬁﬁ

#wLEATH, Hﬁ”‘ﬁ%’;tﬁﬂﬂlﬁﬁﬁﬁﬁﬁﬁg HEHETRAERARN BB R4S
RA S, KRB EAG G515 R R AR W38 e R, sk WA, H4mE
1200°CH 7101325 X 1071 *Pa, HHIIRZ B 0RIF ( 101325X 107" ~ 1072 Pa Y AL T4 %
B, PELIEG 76 I R B0 00 0 5 O R A0 ot 2 o1, 2 SR A — WRRB AR AT B 21 MR, o T 0 I 0
BRIRHB, &R TR AT B, X M BRI, AR 53 5 Rk 0811 BT ) B 417 54 i,

5. REEBRTHE

R 25 4 P 8 0 0 0 I 7 P 6 e P VD f 5 i e 3 WA TR L
k4 (Canapathy and Anders, 1974) “fTR L2 RIMER" HEHRMITE, KA. T8,
HERFI K B2 B B I

X A = B oK * B
Au(ppb) 516 250 257 214

ERMREG SR SRBNEY., BWEMI A, TR, WE. BB A, X788
FEMRARER R0 FH A%, KR &S ULP RS R — i, iX l BE
A FRIBRZ MR- M558 SIS R TR,

Z, ek 4
(=) HMBASEEE NS
=, BTAHMEE, NigHi15m, FEHER PR, R— e s, 197 64E 82 R |
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