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Pt B Aotz —  HoHh e 3 A
H0.04x 10" (BIELAE 1990) . THE AN HH LML
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FA T ST IR (0 D452 %5 1984) . B [E XY
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Table 1 Indium content of ores from different types of ore deposits in China
e k=2
W IRZE NS t/C
FEREL  w/10°°  w/107° we/107° FEREL  wu/ % W/ % Wi %

BRERATIR
o Bk L 7 3 75 3
N IPEE 7 2 44 5
Ui 41| 5 1 28 3
JTARKBE PR A 13 4 358 6
BNRIT 5 2 46 2
OABLESE 6 2 22 1

IR PR
VLG A 280 7 4 22100 11
PRl 210 6 5 6300 15
P E ) 220 12 5 15000 25
Hl ER 270 9 7 9500 31 4 54.65 11 .37 3
JREEDAZS 315 6 9 120000 58 11 53.19 12.36 77
YEVES ] 310 6 6 60
LRG0 290 5 7 55

DU T BRI (UK DU OB o 145
P 5 2R T 9 3 6900 3 4 55 .06 9.28 8
WS R 7 H 10 4 13000 5 3 55.12 8.99 7
ATk AR 7 1 90000 1 5 53 .69 6.42 2
L ks 255 5 2 190000 6 4 57 .44 3.79 18
S o Rt 264 6 2 23000 5 2 57 .01 4.22 14
I S 240 5 2 155000 8 3 63 .71 0.87 4
JTAR KB PERR AL 305 14 6 15000 16 5 59 .31 1.22 5
VNIRRT 200 7 1 53000 7 4 54 .58 2.52 2
JTARH 220 16 4 30000 14 9 61.5 3.12 10
I8 G HR R T 240 11 4 13 2 59 .56 1.77 7
ER RISl 235 9 5 125000 8 5 58 .67 3.95 10
Hol xR 234 10 4 230000 10 3 57.93 4 .37 13
] T U 230 8 2 140000 7 4 62 .4 1.25 4
VLR 245 14 8 200000 22 5 60 .47 2.1 54
Bt MNAZH AR 190 9 1 150000 5 3 62 .33 1.68 2
LI 8 1 170000 7 3 60 .27 2.01 2
DHEEY 210 6 2 4 2 60 .14 1.12 3
PRl 290 18 2 240000 3 7 62.37 0.94 2

Ko TR
WL 240 8 5 70000 11 3 61 .03 3.58 9
Hk ANk L 265 14 8 90000 19 4 62 .23 2.11 38
Tk L 260 16 21 310000 145 6 55.37 1.8 142
AR IR Tk 7 7 4 430
A=Vl 230 6 4 20 4 64 .68 1.5 9

55 KA AT K BT IR
L 340 15 10 150000 63 5 57 .85 10 .4 35
IR T 335 13 5 250000 27 6 59 .22 7.6 15
HWHEE L 330 11 16 90000 39 7 58 .35 8.3 80
bR eyl 340 9 24 96000 113 5 55 .46 10.53 153
W E 7K F1 330 8 13 175000 50 3 54.28 10.67 41
WG PP 310 8 15 80000 77 6 53.99 12 .45 50
AR L 315 5 6 55000 28 2 55 .64 9.39 29
BTN PEAR 300 4 8 170000 60
W1 AR 290 11 5 100000 17 8 64.6 1.58 28
IR FEAT 345 13 16 120000 75 6 58 .83 9.6 37




Fook Fil TRELSE . S EOTER M E RN IR Y E I 311
4k
Wk Dak=20n
RS NN t/C
FEREL  w/107° w,/107° we /107 FEREL  wi/ % wr! % W %
LTHBT 275 7 6 110000 46 4 60 .1 3.22 13
MIRTIIE: AT 280 8 19 5 62 .94 3.8 137
O IR

IR - K 295 16 95 150000 960 12 59 .42 6.15 1010
]V K AR 300 9 105 190000 1050 2 57 .82 7.9 1300
PR 260 35 139 182000
K7 100 SH K 310 101000 17900
PN S o B B o 250 38 118 200000 840 15 56 .85 9.26 1080
" HRETH 300 8 92 170000 900 4 58 .99 5.24 1390
] AR BRI 315 5 87 70000 910 2 57.01 8.56 722

@ RARBED IR N EE YEORHE 36 IR 25 (1988) Lm0 100 T 0™ MR 35 3CHR(1999) L #RIBAT RHE X1 £ 7 (1999)  H AT IR TRk A AL K&
Zhang(1987 ;1998) . In & & F IR TR ERI 1CP- MS 28HT , 70013 - BRT B8% 01 R 5%, Zn Fe .Sn & B L IES 0T 00 %

sEiE e 7) =] /118

@ B BT IR IR O R A P BB T AR T A ) BB IR i e S A - A R

Kkl 0 100 SRR T HURTIR + A RBGRE NG IR o T U5 A SCR XS In 7R IFJF 21— RGO E BRI YTR . X

LR R I BERL R ISR 5 LEAR TR

(P E BB VR ZE I 1979) .

UL EAR W2 & G R A 2w
WYY w E80x10 LA E(E1) . NFE1 7]
DU A PR IR o] DA L (fF) R4 IR . —
BTN IR oK) 0 H A 3 A 04
IR In 515 4600 ¢ LLE AP w, h 95 x
1076 ANEEAT RS FIZ5 & W R 9 1N
100 “SH A P w8 310 x 107 6 ¥ 3CHR ,1999) ,
B 45 (1988) P FL MIESE TIX— 4 . = #l e
BYEERTIRAN 2 I B A R A0IA 3 500 ¢ LA
LA w, M 139x 1076, ANHBH T % E
152500 t Zidi . Si4h e TR BRIRYUEHEGEE In
BRI IR . (B ORTE S 0 R 2% W 45 1
a5 R, a2 At BB IKEOS A
i In, Oy R EIL 4.41 % P 2 .75 % INAEER
BHAERAEHAE 1998) L IRIE AT R R — AN AE
AR TR . PEEF R NSRBI RIS 2 &8
IR D 5K S AT AP E T, e I DX (1 %2
IR EHREWE . S—RI TN &R
WK kR DU ACIRAS = A 385 8 LS B
WRAETE , 5 — 8538 oy WUAE 76 7 80 550 )
Uy S G TIE R 7 NI Sl MRS R A L
DFBAL KT R R S 2 SR IR YR 4R
By R /RO ARk K TRAAE A i ik 400 ¢ DL E
WA w, KT 118 x10° . & K S AL EBE
W IR S B AN R 2 A TE T3 1 2 000 2 W] 2545
SIS . 5340 = BRI 2 TG W A
W 5l DL K T B A S R AR A

YRR IR B - AN T 3 e R v B 1 A7 BT
TS I IR AR 2 ~ 4 6% B 4 )8 B 2 WAy
b g S N L
1.2 HEEWHTKRLEELEM
Bl 1 S R R TN R R BT R 1 ) AR
. AR R T IR S B AL AT R A E
VEYERDT IR . EE N R H R A - K I KR
P RIRTENIR a8 e AR IR T R4
T8 SRR AR DA R N 5k 1) o SRR
e AT RS R E MR . HA B
ST Jit 55 T8 5 0 AR DR A A () A
W &P ( Kieft et al ., 1990 ; Murao et al., 1991 ; Yi
etal., 1995) . IX Ut B 45 70 40 ¥ & S b nl gkl A5
FhEEAEH .
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Fig. 1  Average content of indium in some major

types of ore deposits in China
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Relationships between indium and tin in

DAt AR IR T [ 1n b5 s FAT [R5 19 K1)
KA WEAEAEST 1 AOBR VBl B0 B BRI b 2
Ub. AR & A R R K s REYRET IR
R B R AT R S R AR T
IR A7 In A1 Sn 5 W] A2 e T HAR R SR A v

AT KA R S BRI R F In 85
ARG R A SR R AN R TV X 1 F R
K GURT L 5B w01 s ~10 15,59
WEHER R AE Sn BAE In. BLEIESE ] In
TR ERRAARRME T ErE . Wil m =
TR ARAEY- BECEY BRALDITT IR

2 MERT YRR JE T

2.1 $AREIIE )
B HRP M IE RIS PR EA

J& AT Feln,Sy) BRATEAN( Culns,) it Hi #H B0
[(Cu, Fe),Zn(1In,Sn) S, 1-HARM (1n) AW
(PtIn) KJH ™ ( PtIny) (WA HLAH ,1997a) b 1~
(PtsIn) (A AH,19976) R A [ In( OH); ].
Nicolas 25T 1999 R & ,Y:E/jé Montgros YRR
ORI T Laforetite ( AgInS) . 734k, Rovalenker 55
T 1993 FFRIT 3 MARE AN In ) :ZnCdIn, S, .
ZnCdIn,Ss Al CdInS,( Rovalenker et al ., 1993) .

HA Nakakoshi 2 4 JEH K+ ] Cu-Zn- Fe-In-
Sn-S BRI Y wydaermi 1K 16 .3 %, NFEN w1k
1 .8 %( Tsushima et al ., 1999) . A2 H Y b 4
A R JER AT AR ™ 2 BT T b R e B T 3=
WIRT R R T A A IR A Ay I
R R T & W R X AR AT
W FE AR . AR I FEHT R T IEE
DAISTR W4 FEAA AT . R (1994) XK
] BT K S ) 2E R B K A T R
BAREHRIAR M AHAR DL 1n SRS 90 % LA
(1) In HBAEEERT RO UM 5 B SR 1) (558
755y In AR S A A B S N P 44 1
2.2 WEEMTMEEEREM

F 1 THIH T Z2 & EmEA IR T INET I In
i N T TR LG R LA SR IR v R )
In FELETE?2.

FH AT R AT 4, Sn 5 1n A4 R0 H ATE A
SEATE MBI LR 02 AL RKZHE In IR
o A KBNS W 2 T Y —8 A
BT RETETIRG AT w, N 42x107°¢ BT
K IR A w6 x 107, EH AT
gEREOR NHB A w, (25 ~50) x 107 °(3
ANFESD) ARG IR B AR w, 23 x 10762
AFE BB IR B AT w,(19 ~38) x10°°
(3 MRS XS (1990) X AR e AN R A
—E IR A AR I RN R 3. it
HATET A ME— B 2R ) 0 IR IR a4 &
In, Oy H1ik2 .75 %( R2FHI4E 1998) . AR 4L K%
B IR BV FEAE In B AT .

MR I ()5 ST I S R AR 35
N & & In IR E 4 In MR EZEN S . Wk
J W HB JLNTIR  NEET 1wy, B AR L 0
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Table 2 Indium in different minerals from some ore deposits in China
W IR B AT IR 4 ik 7] FE b 5 Wi,/ 107 BOREACUR
& In R
TTHER) W ALK g
(el 18 6 AR B R A A 1988
k=20 12 1010 AR B RS 1988
20/ 15 7 AR BB R A 1988
TR 10 8 AR B R A 1988
Tl B A 4 30 AR RS 1988
I PNEPN T
R 2 1300 AR B R A 1988
20 2 0.4 AR B R A 1988
Tl B 1 1 AR B RS 1988
I PN
R 11 77 AL
ST 5 0.7 AL
KA 5 0.2 AL
JTRETE
HA 2 42 AL
k=20 4 1390 AL
T 3 51 AL
s Gk
k=20 15 1080 A
T 6 4 AL
TR 2 8 AL
HYREDT IR
IR ETT
I BT 4 37 Zhang ,1987
BB 3 3 Zhang ,1987
T 2 5 Zhang ,1987
A 1 8 Zhang 1987
G
N EER 15 Zhang ,1987
D 4 Zhang 1987
SERAT 5 Zhang ,1987
fEgE
REER 3 8 Zhang ,1987
T 4 7 Zhang 1987
SRR 2 3 Zhang 1987

HX LR R N BRI w5 =11 3800 x 107 ° El
B0 LBV 40 1) o B P ) 55 4 T8 A
PR .80 % EL 45 5 i LU 1o #LENAER™ . X In E‘J
YRR IR INEAT M7 0h &5 IR 188 2 i 5 5
W BN A 22 AT 4 Bk B s — AN R
IS In IR INEEN K 2 MR, T
MOEATEN IR N 1) w, 5 AR W AH 2=
K.

M1 B RS VR IR R R B AR
ik, s

EHAE B AR S S ORI BEAR ANk

FAEN IR NET w,, KT 20 x 107 ¢ 5 TR B
AR A SR A TS BT sl A2 pk L1
WK JNEBERT w, K2R T 10x107° . LB,
A KBOTESN A R IR T INEET wp, EEUTHA
BRSO R PR A R DA I s XA EDE T In
AR RS 5 L UL B R (XA 5 L1984 .
R 1 PAFIEIBNEET T 10 23 BN T Zn B Fe
PEEL BB In 53X A 20 2 2 M ASAEAE 3 K 5%
LM In &5 S R W 3 iR,
GTRL R YRR IR — B8 IR — il v s
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te mperature in different types of ore deposits in China

IR~ AR IR B B 190 CF i 3|
350 C AR O A T BT R
() T M 250 CZE 320 C . fEE AR T ,In 1
AR e OEEYE  BUKE N In B SRR NN
o LA I A IX PR T DAFRAE I E A
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BITE S IR A > N B K AR R,
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K AT zn BB LR DRI AT, G R AR
b ABARMEIE B In 10 N0 4R 40 P 5200 A0 B
A IR HIINERT w, 7 300 x 107 ¢ ~800x 107 °
a1 I (E NN R 20 R d SR 72 (7 N e R P 11 P S §e g
AN S B IR T N w, SIS H A
Z U ABAEIX A PR A IR Ry i 4 DR A
PRI In S AZARAK In 428 S A AN B RN .
XIBERZE(1984) AN B In I A0 AR 45

F B R — AN IR RS e 0 AT DY AR 54
HUEAEWT 5 B AR R A A T I R 5IT
TR In A5 BA 80 BE 0% 38 2R IOIR BE | 1T
FEVCERLRE S | In &5 sn 70 IE K EBEAN HAT Y
[IRESAep A PAE 22T S

30 BB IR B DX AR A

T & I IR E AR 8 o A S
AR e In il 54 1 iR 80 %L L
I HEARA™ 4 32 ( Zhang , 1998) . LA KX (167 K
TCW ST In AR 2 In B AR T IR DY & (1X)
R IR . i s A AE 0 B Sl LU
BT IR NERT w, — AR T 200 x 1076, 5L AS
IR B AAE BE— M/NT 200 ¢

AT IR X P DX 23 A ARG I PR B SR
B R B G B35 T Hh e - 74 R ot 3 e
IS DN ey Nt 7 N R 7 T S Y e < 1
Bedb 2 i P9 52 A i X e o T M B 5 A A
fitg Bk R BURURE | X N IB A7 AE VT 2 & B MY R B AL
YW IR, CAESER 3 A8 B Y EEN IR N & B IR
CREARARSE 1999) . 34 KIS 2 &80 IR S
In, X3 b i (B BRAG 2298 S0 & A T RERCH —
AN E BRI KA X

BT IR I R 2R B, A2 2 mT LLAr
8 I LI MDA B 1 1 R 3 BT R
K Ede B4 0K A DR T ax L
™ PRI JES B 8 U R PR AE 3 ( PR 2% B 25 1998 ;5K
HE 11999 ;X KT ,1999) . {H & XLl Rk £ 5k
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DI BB as AT R AN IHERRR X
IRV 1 RE E S S R AER A O .
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Specialization of Ore Deposit Types and Minerals for Enrichment of Indium

Zhang Qian, Liu Zhihao, Zhan Xinzhi and Shao Shuxun
( Open Lab. of Ore Deposit Geoche mistry , Institute of Geoche mistry, Chinese Academy of Sciences , Guiyang 550002, Guizhou, China)

Abstract

In order to find out the distribution of indium in different types of ore deposits in China, the authors have
studied the content and variations of indium in ores and minerals from some Fe, Mn, Cu, Pb-Zn and Sn de-
posits . It is found that indium is not concentrated in large quantities in different genetic types of lead, zinc, cop-
per, iron and manganese deposits. The average contents of indium in ores from these types of deposits are lower
than10x10°¢. However, its average contents in ores from the stannolite-sulfide deposits and the tin-bearing
Pb-Zn deposits are higher than 80 x 10 °, and its reserves in these types of deposits may reach several hundred
tons or even several thousand tons. More than 80 % of Indium in these deposits exists in sphalerite . Indium can
be concentrated and can thus form significant associated deposits . Its enrichment is intimately related to tin. The
formation of the indium-enriched deposit generally requires high ore-forming te mperature , and its genesis is more
or less related to magmatism . Two prerequisites are necessary for the formation of the indium-enriched deposit :
one is the existence of stannolite-sulfide deposits and tin-bearing Pb-Zn deposits , and the other is the accumula-
tion of sphalerite in large quantities . It is therefore thought that the enrichment and mineralization of indium
have an ore deposit and mineral specialization. Such a specialization is of significance to the exploration and uti-
lization of indium resources .

Key words : geoche mistry , ore deposit, mineral , indium , indium-rich deposit, specialization





