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Relationships between imiium and tin, zinc and lead in ore-forming fluid
from the indium-rich and -poor deposits in China
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1. Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China

Abstract: In China, indium-rich deposits are almost the cassiterite-sulfide or tin-bearing Cu-Zn-Pb sulfide
deposits. That is to say, enrichment of indium in one deposit depends on whether tin exists to a certain extent. In
order to find out relationship between tin and indium, the fluid inclusions in quartz from some indium-rich and -poor
deposits in China are taken as ore-forming fluid and contents of In, Sn, Zn and Pb are analyzed by ICP-MS in this
paper. The result shows that contents of Pb and Zn in the ore-forming fluid from the two types of deposits are
uniform, their range is from 31 to 74 pg/g for Pb and 164 to 221 wg/g for Zn, while contents of In and Sn in
ore-forming fluid from the indium-rich deposits, which are from 2. 5 to 4. 1 g/ g for In and from 15 to 39 pug/g for
Sn, are largely higher than those from the indium-poor deposits, which are from 0. 03 to 0. 09 g/g for In and from
0.4 to 2 g/ g for Sn. These characteristics indicate that indium-rich ore-forming fluid is the material foundation for
formation of the indium-rich deposit, and element tin probably plays an important role in the processes of the indium
activation, transference and enrichment.
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KEXEEL. BRAARTKETRETREBRFNXATR 7

FHEXBENRGHAE Sn KWHASRADT K,
In FEAME (A S In —BRIET 10 pg/g), 10#HA
BAKAIL ., RO ES TS, RETRTY
HAS Sn B4 Cu-Zn H K, A In{KF 10~
15 pg/g, & Sn MR YL BT - kil K18
MM EZET R A8 888, HPaTFET-
Bk g X, =T PRESRKETK 100 5574
V3% In ik 310 pg/go RV, WKW EES Sn
B, BEVNEIERS, h HAKEBHEAGA, TR
BRTHNET B, B, KuEEHEN, 4 Sn FE
B, InZT5 Sn—REETHEI RETHATE,
MERT N _EXrEHR Y. AT HRIEX—A
B EEHITTEMERET IKBAT WS In 5 Sn
(B Pb M Zn) WEBEHXRRANTR, £2XNH
X—BEER,

1 B IR R i B e

EHARGENTRKEECLEE Sn WY T
RHMAE Sn I Pb-Zn K, BiEE In, AR In —
HTE 80 pg/g AL, EHER In, A F In —BRET
10 pg/g BHIF RERE R - FHLH K
91 5M 92 S ARG R AW % Ag- Pb-Zn
(% Sn) B IRM ZFEH I Sn-Zn R, RBT K% E
T~ Fa#F ¥ Pb-Zn " FRANI THE{ Pb-Zn 5K,

T R R IR R E X EREEE AR
FEEHITTRENE, BT HBEHR, 23X H
NBXFTHEMANE, BRED FEFHNEW HEH
Z UK TR 5 H R IRICFAFE , AAE
TREBEBRBKABEBRT WEMLE, SMBUNE
RABEBMEBRY . NEFECTHRTEHET K
B b R b BR AL B ARAE , A RFIRE T T #K T

R, REERMEEABRBM=ABE. BREKE
LM CELYMHR, RREHET KRBT 58
FERABR P IR 3h A R A KB K. BT IR
B, hF i Pb-Zn F R E S H L BIE KE A
kol =~ Ph-Zn B IR A 5HANKEHF XN S
RAEBF RN,

AR AMAERRE ERT RN EET &
(D BT In TEFETREY 5,0 T #AaLH
AR HET FH In EE, 2BS5NE . FH
THRAENAZREIRGEREE TR TEN ST
fho TAMRERTHBETTEMELE, HE
TTYAR-GHHERTYRERR ELARS
SRHmAY WATY) RANAR. 7ELEME,
BRHaEEr, dAaRTREGEERNEEHETT
BEoT, DA E H P AR B R R BE A,
RARESREGERE, MERE., SRRH, &
T RIE RIREHB R, — 87 250 T L, Bk
400 ~450 C, AEPRACELHESL , KB (—
BAE10~30 pm ZH]), UKWHHFEEELERR
E, KITMEEY KA E SR LEER DK
EREE (—B/NTF 10 pm, ZEFE 1~5 pm Z [,
SELREFBREMT 200 C),

TAEREETHINT n.Sn.Pb F Zn T &
(R 1 AREY, BET KT A In ZB7E 100 pg/
g AL, TABTET AN In SBET 10 pg/g. B
—NBERAEERT KT APEE Sn, MAHET
RO A Sn SR LAEMK 2 MBS, Bt HEd
PRM In £ Sn &8 ol AR B #0 X 40 FF3k, 3HE
BT KT AT, n 5 Sn EARBFHEHELR
(r=0.7270) (B la) ME 1 BAUEH, BLRE
WY KERRMTEK, AFH S In thBAAE
HKXFR (B 1b), XEEN In TEFET NG

®1 BERSAMTEARESFIRRTIRSE

Table 1 Sample features and ore-forming element contents of ores from the indium-rich and -poor deposits

Sn Zn Pb

7 R%R 7K e R BB E (Mg“;g) B ) (e ZaP
BY9 K T"HKTBEL£BETRK GD-10 925§k  Sph-Py-Cas-QuHURHH 132 0.46 14.84 1.66 8.94
BHET R JTHEX BELEBY K GD-14 91 5%{k  Py-Sph-Arsen-Qiz 185  0.74 16.23 0.82 19.79
BHTR REGTEBMEHE Ag-Pb-ZIn 5K M-8 V1§ Sph-Gal-Quz B¥RHAH 123 0.11  9.54 4.43  2.15
BHT K WNEHLEBHYE AsPb-ZInTE M35 VIgk Sid-Sph-Gal-Qiz 8" A 149  0.18 11.01 5.79 1.90
HHT K ZEHE Sn-Zn F K MJ-56 BZRFERY Sph-Cas-Chal-Qiz # 74 138 0.48 14.63 1.68 8.71
KPR T WG F i Pb-Zn H R F-9 S PH B Sph-Gal-Quz BRRF A 11 0.006 17.31 3.94  4.39
WY R [ T Pb-Zn § K F-23 JIXAF B Sph-Gal-Quz BYR& A 8 0.002 13.56 3.25 4.17
HYET K LT Pb-Zn H K Lw-12 54 Gal-Sph-Qiz " F 5 0.001 855 7.09 1.21

. Sph. INEEF"; Py. MET; Cas. BH; Quz. ATE; Arsen. FH); Sid. FBEF"; Gal. FHF; Chal HMF,

SIME s . In Jg ICP-MS ¥ Sn 9#%i%%s; Pb il Zn N E ML E,
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Fig. 1 Relationships between In and Sn, Zn and Pb in ores

from some indium-rich and -poor deposits.

o. BHE RS A; O AT RY A

OB E U I AT T B A R
KL TESEMBNERBEST ARREE
BERRAPHERT TESE, BT —EXBH
AL BT AR . R AR R AR A S H A
Fiko

BRI A BT YRR 3 g, ARAEER
HNO; F 200 CTF##&Z 5~10 h, BREAERERH
PR, ZRAEPNRSRECERE, B
TREBFKERER, HIFERNEZREXT
ZREBTAKMEBEZRA I, REKIELET AR
i 12 h, DR 2 A RPRRE KT .

2.2 RBHRE

I SCHE 5 U3 A B R R R AT F 5 s A
HFFT X, AR REMRRE. BTAX
PR R R R —fBfE 250 ~ 400 CZJH, &
WA AL RIR BEAE 200 C LT, H b, 3T i 28
AW, B, BAERREARR UBARYE
H, 7 250 ~ 300 C X AR 3 ~5 min, BUHAE G, A
5% HNOs E¥E T4, KBS T. X—PWEMER
WRERERAEMER, S8, RTENAEER
FEAFHTN Ne SHEIR URAEE, 650 C
FREH 5 min, FTFAEPHRECQEE, FtH
SHGECERNEREGSEERTH L0 58, &
BRENRERTFIA S mL B4iE KN 5% HNO; #HiE
W, I AB A PR T B0 A B SR B SR B ke
WA, BEA BT A

2.3 SHFHRER

AR B 5T BT R A AL 4% 8 Finnigan MAT 24 7]
¥ ELEMENT % & 4> ¥4 45 B 7 3 X (ICP-MS), X
X EH S HEE W E /MR R LT KA
EHRAEEPHBILENFTFHNSEMER, HLk
ABEEBEBRESEIE 10 RFTBRERER 35
Xof o7 P VR P (B 8 A AN AR U 2 BR, In Sn. Pb F0I
Zn W9 & PR 4Bk 0. 02 ng/g.0. 08 ng/g.0.2 ng/g
1 0.45 ng/g; WIBWZS B WR B BOH M 60,28 14 B
Y B FAM 5% HNO, WP LR TTER S &, 5 )l
ELERFHIE N In 0.04 ng/g. Sn 0.11 ng/g. Pb
0.034ng/g M Zn 0.51 ng/g, W WA IEW 2 HEM
LB B 2 BREFAE T 1 ng/g, MEKVLTAET B3
P XETENSE,

T EREAWT, W6 25 MR % BUH ICP-MS
43#7 In. Sn. Pb f1 Zn W& &, MELH R BFHRA NS
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AN EN o FXETENSTE, 85
E2~3RUKBRHEERNERNY EREHEINE
RBEF, RETE 10% PPy, I H I ELS REmE T
F20 € AT HNO: BN Z HE, WHEREWRF
B WELERMTHELE 2,

3 3 i

3.1 R FEh In, Sn, Pb 1 Zn S E

R1ER, R KT AP S In SBEBR
R ,{H Pb #1 Zn #RE F B A FBS JE 2 TR
EH, TREREBEHTIRKERRMT K, By wkH
Pb #1 Zn FEEMRK, RRER—PMKE L. X5
BA WS ERER Pb M Zn RELWAE,

BR, EWY K5 RAY KRBT F et In # Sn
MEEERBARRN . BHET KB WP Sn &
B7E15~39 pg/g ZH, MAET KN 0.4 ~2 pg/
g, EALHMEK 1 ~2 M HEE  XMEHSER1$
BWRT KT EP Sn FEMZHE BN,

R2BxR, EPV KRBT WHEE In 2.5~
4.1 pg/g, X—EEEESTE n WA FME
(0.01 pg/g)2 MRS, MEULE W KRY Fifk
FIn EET 100 FU L THRET KRBT FiEE In
0.0n pg/g, SHM TR REERE, LEHET KR
FREP N In K2 MEX.

M EEZTUEY, R RESHNE SR
InfE— M KPBESERXREBEER,

3.2 B HRAEDPIn5 Sn, Pb 1 Zn K F

MEMT KNS, 7 AP In5 Sn Ml Zn BHL
PEIEHK KR, 5 Pb LR (B 1), MERT FifkH,
In5Sn BEREFMWAEMEBHXR, HXRES
0.931 7(El 2a), 5 Zn WX RARBAE (& 2b), 5 Pb
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Fig.2 Relationships between indium and Sn (a), Zn (b)

and Pb (¢) in ore-forming fluid from the indium-rich

and -poor deposits

®. EHF IR O. REF R,

R2 AERGEREREFEIERTTRGE (pg/e)

Table 2 Contents (pg/g) of major ore-forming elements in ore-forming fluid from the fluid inclusion in quartz

B RART S 5 Y In Sn Zn Pb Zn/Pb
BHT R IFERTBELBTIR GD-10 R 3.6 37 208 35 5.94
@R IFERTBELBYT IR GD-14 R 4.1 39 221 33 6.70
BHT R PS8 3% Ag-Pb-Zn 1K M-25 Vg 3 2.8 21 195 62 3.15
BYT R NELTRWEH Ag-Pb-Zn 57K M-35 ¥ 2.9 15 194 73 2.66
@R FEE R Sn-Zn K MJ-56 pp: A 2.5 17 211 43 4,91
RPF R T B 7 vk Pb-Zn H" IR F-9 R 0.03 2 217 49 4,43
HPF IR T~ WG 85 F 1 Pb-Zn 5" R F-23 amE 0.03 0.9 188 31 6. 06
HPH IR T 48 1= Pb-Zn #" IR LW-12 "% 0.09 0.4 164 74 2.22
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Fig. 3 Relationships between In, Sn, Zn and Pb in ores and ore-forming fluid from the two types of deposits
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BRHEXRUH, FEES h WERT RARE#HT
W BH Y 3, FILHEN, Sn WEEEARRT
In BEA W AIERE Sn —REH . HALKHET ,In 4
FRAFRGE, ANEEERTEBET B, EXME
#HT, BES Sn RAHEYMEMBIRLEET, #
BT PHRMAX - A EAE. R
BERPHENL - TRRREEAKETHITH, B
WRAEY Sn R, In BE—-RBE®%. E_&HKT
BN RERERNBERER/FTH—SHMR, I
B¢, #17 In, Sn RMXTERXFRRNZRARE
X — B R, BREANERERRUMR
B ot i o 3 2 [m) R
BHERT WA R EEY RN, ERNST X
BREENFERT, 80% A LA In #A NEET + &,
HERETHROMELT, Sn WRERTYHE In
K EBRET Y, MEZEZF Neves Corvo Sn-Cu # K
MEET T nik0.7% ", MERT FHE In{X
54 pg/go TESn UGG HRELENEET RS, £
BELT In HBRFEAGAE P, TARBRLE WM
REWWBOANSERN In, WEAFBSER
HHKH Sn-Cu IR, A& In 0.2~0.4% >,
REBF)] AgPb-ZnSn FREBHGAHTHE In
1. 84% 1, BREFBIEIAN, HRAFEAF I
SREESENERX, BEIBS nSBHEE. K
REMMBORG A HRIKBRELEGTERY, A
£, SONERARZ P —RIR&ME, X0 M
RERT RKPGAE InBHWERZ—, HEL,InM
RERKMRLZERERFER, THEERFRE
B In W EBREAIEERHEE, Bt RE h &R
b5 Sn WX REHY, BERFELMG TN,
EEZHHAATHT WP, FHENERE B
3, WX BATYWEARBENEEE, EREHA
BAANHKRAN DBOLF RS + o

4 % i

EHT RS WY RREERZFIHRE Sn I
FESE, HEEF LESD - RAYT KRE S
Sn BRI T IR, JEE H Sn (UM BT . BT
Hhn 5 Sn KMEBBERHEFWEY RKWER, B
BEHTVRBY WA h S HBETRET K,
TESEMAE 2 M RER XN E R RN
BEETYmERM, RN Sn7E In N8R KT
BIBTEERMHEREM, fll Sn WELEEAR

FIT In HEARERERE S In 7 Sn B9 WA Filk, —
E—-RIT®, BEFERY I8, hEEHEANRN
B0 R Sn MBRERRT Y, RESEELT (WK
NFRBERER) Ba nFAGAH . XBAGEREH In
ETAERNNE MR EE TR ERN  Seward et
a. YN In IR n EBWEEFX, HE
T RERBAERNTEAS (W Cul Pby Zn,
AgMSb4), BHER In 5 Sn WEHEXRR, Bk, &
BEEZHLIRIEN In ERY WA P HEERT
B Ro ‘

ARRENELSET ABRFT VA ML BERE L
REEERAMAR . T EAERRAFE LA
HXRIRREREHT W ARACESRPRT T EIH
BAMRLETLTTRELNFHFY,; PEHF
RICHREREITERNHER . B BIRNFR R
REBREBHEIBRHNZRT F B BARF R
¥ In. Sn. Pb #= Zn 65 547 WX, £ AT E 0 6
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