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Abstract

Located in the fault depression basin of the North Hercynian-Indosinian passive continental margin on the
southwestern margin of Jiangnan orogenic belt, the Dachang tin ore district is an important tin-polymetallic ore
district with Cu, Zn, Pb, In, Sb and Ag resources. The ore district consists of Changpo-Tongkeng deposit and
Gaofeng deposit in the west, Lamo skarn deposit in the middle and Dafulou as well as Kengma deposit in the
A east, with total indium resource about 6 000 tons. This paper deals emphatically with the Changpo-Tongkeng

deposit, Lame deposit and Gaofeng deposit, and analyzes In, Cu, Cd, Fe and Zn concentrations in their host
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rocks, ores, sulfides and oxides as well as in granite of the ore district. Based on EMPA data of sulfides and ox-

ides, sulfur isotope data of sulfides, carbon and oxygen isotope data of host rocks and carbonate, the authors

have found that the magma source is rich in indium in the Dachang ore district, whereas abnormal indium con-

centration exists in the host rocks. Most indium is hosted in sphalerite, and is closely associated with massive

and layered ores. Indium was selectively concentrated and distributed in different mineral assemblages and ores

during indium mineralization. It is held that the indium-rich magma source was a melt, which was subsequently

emplaced and intruded into the upper crust. In, Cu, Fe, Zn and Sn-bearing fluids were exsolved from the cool-

ing magma. In was precipitated with Zn, Fe, Cu and Sn metals because of water-rock interaction and mixture of

fluids with meteoric water.

Key words: geochemistry, element distribution, ore-forming mechanism, sulfur, carbon and oxygen iso-

tope, sphalerite, indium, Dachang
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Fig. 1 Regional geological map of the Dachang tin ore district (after Chen et al., 1993)
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4.1.1 AFRAESES hWEE

KB AREGRBEAME RN R
FIFH 1, BR1ATA, AR R IEE IS,
w(In)¥BRFHATFHFEE0.1x107°%),
w(In)TEEERKEFH 0.04 X100 °, LR G KA
F550.07 %1075, BAEHFH 0.05X 10 6~0.08 x
10 S REF A S H 0.05X10 6~0.07 X 10, &4
MERAEFN0.1x107°%, A EAR B RIEKE
MPERB AR ST w(In) 2395 0.05%x10°6
M0.08x10 ¢, K FHEMTZPFHEE, 7EHRE
RRBEA S, In WEEA SR BEE, 92
SR ERFE AT w(In)k 37.8 X 1078 (£ &
De-3) , Km E R AT w(In)H 34.5 X 106 (k£ 5
De-6) ; 55 A AL B A FEE B K B w (In) 205128
0.39 X 10 S (RS De-3) 11 0.72 X 10 ¢ (B De4),
75 S ER/NREKE w(In) R 0.26 X 10 S (F
i Dc08-8) . HAN FEAR VI AEHEH In HEERE
BLANEAE AT w(In) 2k 0.17 X106 ~0.22 X
10 ¢, A AR AET w(In) B 0.12 X 107 %7
AR 2w (In) R 0.14X 1076,

4.1.2 ARREH A RGE)RDF nHEE

B3R AR B G (-4 ST 2R
JRCRE™ A BL AR R BB A A R ) AT
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Table 1 Trace elements concentrations of host rocks in the Dachang tin ore district
wr/% wg/107°
e REENLE
Co Ni Cu Zn Ga Cd In Sn As Sb

Dch-1 A 0.02 0.46 1.39  0.05 30.5 27.1 0.21 0.17 34 2.44  3.31
Dc08-12 FEhk 0.01 0.65 1.59 12 33 28.7 0.12 0.22 44.8 1.65 3.82
Dc08-23 fiE oL aliORaR”S 2.78 25.4  44.9 9 39.6 23.6 0.14 0.12 12.5  90.9 50
Dc08-15 [ig=yis 0.28 9.27 20.5 21.6 45.5 21.2 0.1 0.14 14 4.86  2.45
Dc08-29 R B EREES  <0.005 0.56 1.74 13.2 14.2 253  0.05 0.05 10.4 2.4 0.34
Dc08-30 FORm A RERE 0.004  0.89  2.66 50.5 22.4 22,3 0.18 0.08 811 526 0.34
Dc08-8 INRERE 0.13 6.45 19.4 33.3 28.6 12.1  0.04 0.26 41 2.52 6.8

De-3 REBUAE 0.79 13.6  31.5 30 2.3 7.5 0.17 0.39 55.8 14.9 4

Dc4 BEFR A 0.81 34.4  34.4  31.9 192 3.22  1.54 0.2 51.9 109 11.1

Dc-5 91 SH R A 2.45 16.2 16.2 336 15468  3.04 147 37.8 238 1018  57.6

Dc-6 WMERE 1.82 27.9 27.9 269 10058  9.83 9.1 34.5 185 54.4 259

Dch-2 FAHARIKE 0.057 22.7 22.7 8.5 23.3 857 0.09 0.04 1.59  5.24  0.48
Dch-7 RERE <0.005 3.89  3.89 5.6 30.5 22.6 0.16 0.08 3.46 2.74 1.23
Dch-9 Vi 0.014 1.85 1.85 0.81 23.3 2.73 0.03 0.05 0.56 26.7 3.62
Dch-10 REIRE 0.011 19.2 19.2 15.2 33.3  4.91 0.18 0.07 1.07 13.3  2.37
Dch-13 BE 0.008 1.07 1.07 0.62 14.9 22.4 0.06 0.05 3.21 3.23 1.57

De-16 REA 0.28 41.6 41.6 51.5 637 1.14 21.9 0.07 3.56 21 8.64
Dc08-25 YR 0.027 12.3 12.3  4.08 142 0.23 1.26 0.10 1.19 123 3.69

R2 KISV HARAITETAPHETESE
Table 2 Trace elements concentrations of ore bodies in the Dachang tin ore district
wy/% wg/107°
a2 KA E
s Fe Co Ni Cu Zn Ga Cd In Sn As Sb

Dc08-9 91 S ikIRE & 6.91 4.19 2.87 19.3 568 70000 31.2 537 192 504 320 1700
Dc08-14 91 S E2RT 33.31 32.1 0.73 4.56 644 225000 4.14 1800 331 250 6200 40700
Dc08-4 92 ERRY 1k 1.11 1.2 4.37 25.1 53.2 2100 2.24 15.3 2.39 59.32 295 509
Dc08-19 95 551k 12.81 14.9 35.7 59.3 1300 1106300 19.6 995 26 195 111000 155
Dc08-20 94 57~k 5.44 12.6 55.8 127 119 764 18.7 5.36 2.13 240 1265000 88.9
Dc08-7 75 55k 4.28 6.73 53.4 153 140 247 6.43 1.72 1.24 49.3 141 1400
Dc08-27 & 105 S5k 34.88 43 0.78 9.27 937 159700 4.35 1300 283 262 182 19400
Dc08-28 % 105 55k 31.91 17.3 0.62 7.71 829 444000 8.59 3400 781 218 1400 659
Dc08-31 hAawEE 2.94 6.23 9.86 35.7 120 35200 15.1 307 56.2 1593 71.8 8.87
Dc08-32 DA B 9.42 11.1 249 51.8 16100 80200 15.8 664 5.02 216 60400 45.8
Dc08-35 WA EE 9.1 16.5 12.4 33 2100 47900 22.7 429 1.69 392 18300 53.7

MAKRE (K 2), RHEB AP T EABEKR
MR, In FREFANFE 105 ST RS 4,
H w(In) 283 x1076~781 10 %; Hik 2 K 8-
HFHLH 91 B 92 5 2R PR &, a4
w(In)A 2.39%107~331 % 10, i 7E fkR 4 550
KT A F w (In) MR (2.13 X 107 ~ 26 X
107%), iAW EE8 CuZn T A w(In) 2
R, AL TERITE 1.69 %10 °~6.2x10 52 d],

BTEA & ) e b oy i R A S M (F
3), HHFNET H w(In) & H, N 14.9x 1076~
1432X 107 M H w (In) AL EE BB K, H

0.41x10°°~23.8x 1075, REHEBH £+, HEk
WA FIRE R w (In) MIXF 3 —, 2 5l A4k T
2.64X107%~9,9x107%,2.27x1074~5.15%x10"°
FM5x1076~13.13x 1075, Frikm—Phi4an
KRBT A w (In)h 14.34 X 1075 K 5 -4 b
91 SRR R BB 868 w (In) 2 238.2 X
105,
4.2 AEF(K)ULHEFEHIER

TEX A [ BRAL AT B ) In 4347 I il
A AET AR B ARFE ALY T In S i
17T HFHEE 0 (R4, 4R B R InfEAR R A2
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Table 3 Trace elements concentration of ore bodies in the Dachang tin ore district (wg/1075)

R ER e KRNI E Co Ni Cu Zn Ga Cd In Sn Sb
By Dc08-3 92 SikRyE  7.32  87.5 184 4443  1.33  40.6  7.61 124 252
ey Dc08-4 2 SRRy E 18.1 112 260 2471 2.60 23.5  7.87 184 4292
BHy Dc07-15 79 55 % 13.4 113 297 3100 4.09 245  9.90 198 1937
%308 Dc08-10d 91 SH 4.55  51.4 386 1018 1.74 8.88  6.48 259 2774
By Dc07-11 79 5 3.73 552 706 636 1.13 4.84 2.64 126 391

e Dc08-11 91 SH 91.5  36.1 1042 16000 1.96  99.5  23.8 506 855
£ 311 Dc07-11 79 SH & 138 99.9 292 2900 2.61 23.3  9.46 108 4500
&2 De08-10¢ 91 Sk 1165 330 75.8 3000 1.54 22.6  11.4 236 3700
27 Dc2008-35 Prawy & 136 154 266 4200 2.8 36.8 0.41 27.1 314
A Dc2008-32 bAoA 25.2 384 287 5600 1.50 40 0.51 3.67 250
#hh Dc2008-19 95 59tk 45.1 120 221 2600  1.52  19.2  0.91 12.4 476
NEET Dc08-10d 91 5F 0.58 24.4 3390 - 50.1 3883 1263 1648 2409
Ne- Dc08-32 haWRE 91.9  37.2 19020 - 3.44 4171 149  62.7  21.1
NE=208 Dc08-31a hr A BGR 53.5 29.7 1375 - 3.51 4355 668 28.9  26.4
skz20n Dc07-15 79 SH & 0.41 22.6 5452 - 52.2 3655 1326 2611 4464
k=208 Dc07-11 79 5B 0.56 22.3 7226 - 54.8 4122 1432 4602 854
NEED Dc08-3 92 SF 551  23.3 6170 - 40.4 3946 743 3974 603
B Dc08-19 95 5y & 20.5 21.7 4024 - 6.32 4059 68.3 27.0  6.28
Ny Dc08-28 HiE 105 59Kk <0.05 20.8 866 - 12.8 4075 1050  52.1 129
NEEg De08-14 91 SERP & <0.05 19.1 855 - 9.16 4076 662 84.5 11360
®Ba Dc08-3 LPR=ZIRTN 3.76  24.1 33.9 1401 1.76  6.83  2.27 - 2.27
#a Dc08-11 91 EhkIR <0.05 61.6 169 1067 1.45 4.76  5.15 - 5.15
BHa Dc08-10¢ 91 Stk <0.05 24.2 27.2 256 0.35 1.82  2.29 - 2.29

BT Dc08-33 hAWRE 61.1 43.5 75.5 8634 2.8 92.3 13.13 14.6  96.4

HEY Dc08-14 91 BERHE  0.66 15.5 55.4 1957 1.53  16.2 5 4.11 794
D Dc08-32 h AW RA 13.7  41.6 290800 14660 1.31 116.7 14.34 2167  29.9

iR Dc08-10c 91 SHRA R <0.05 12.1 2496 2610 0.74  75.8 238.2  S18 255900
B A RIS o B AR RS, R 2 N e
Y In, 40 91 SHERFRNET w(In)E0.03%~ 5 3 8

0.12%2Z[H,75 BH EKP N w(In)K 0.19%,
105 SH & AEY w (In)7E 0.05% ~0.09% Z
&],96 SHEPINEET w(In) K 0.01% ;5 A M
BT A KB AS AR In, 3B BRI
BRI In, 40, AR A B ARG w(In) R
0.002% ,91 SH EREET F w(In)H 0.003% , #
B w (In)N 0.006% .
4.3 AEHRUMTRME

RIS G0 LA B R RAS [F]7A op ( 4F
FIERY MR RN RS TR 5. B3RS TH, ARG
KRB R A B RN ES . KEREE KN
BED BRI S H AT —9.0%0 ~1.8%0
H—4.4%~0.7%; PLAT KT NG S EEL
F—2.0%0~4.5%0 Z [H] 5 55 WA R Hh [N B4 FT R
Wiy SH*SE A AL T 1.1%0~10. 1% 8.7%0

5.1 NS H . HESBEFERES

Briskey (2005) % %t 16 A~ EZ 12 M KA R F
¥ 16 T T TR E R M L, SR ERE
WEH ) FERINEES (5% 10 °~12 500 X 107°%)
FHIH (5% 1076 ~9 800 X 10 %) FI 45 4 (400 X
1076~2 100X 10~°), i #2kW (100 X 10~ ) F8 1
(200 1076~700 < 10~ 8) 4R A & B, =S8
B AR (1 000 X 10 ¢~ 12 S00 X 10 °) KA T 24 .
DCornwall 28R 85 57 K ; @ BEA M9 KR A
FEEARPR T R INEED ; ©F Au-Ag RS & Ik
R IRAES . T Mississippi 1 28 BBV EEHT R K L
B M POCREAL I IR B HE DURUE h 4
R DL B KR 22 A A0 2 il ok A5 i R 42 JB L B 2 )R
B RSP H w (In)ZE100 X 10 ~1000 X 10 Z J&],
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Table 4 EMPA data of sphalerite in ore bodies of the Dachang tin ore district(wg/% )

FR@ER) &K PRSRT As Se S Fe Zn Cu Ni Co In
K3k -H 5079 5) DC-15 0.000 0.012 33.225  10.075  53.261 1.145 0.001 0.024 0.058
KY-HH91 %) DC08-9 0.028 0.000 34.132 11.019  54.835 0.388 0.003 0.011 0.124
KIE-#35(91 %)  DCO8-10  0.006 0.015 33.590 10.883  54.765 0.097 0.003 0.021 0.133
K59 %)  DCos-11  0.007 0.000  33.548  10.258  54.533  0.235  0.005 0.009 0.057
K -H55(92 ) DC08-4 0.004 0.000 33.144 3.144 61.581 0.051  0.005 0.004 0.031
K592 ) DC-5 0.000 0.005 33.277  10.775  53.857 0.104 0.001 0.017 0.045
Kyg-45i(92 %) DC08-1 0.002 0.009 33.477 6.179 57.467 1.498 0.013 0.011 0.032
Kk -a#5i(92 ) DQO08-5 0.015 0.000 33.550 9.286 55.036 0.077 0.007 0.004 0.102
K -#592 8) DC-11a  0.008 0.000 33.460 9.179 54.620 0.895 0.010 0.022 0.062
Ko 45095 5)  DO08-19  0.006 0.000 33.437 11.089  53.201 0.493 0.007 0.010 0.000
KIE-#5i(96 )  DO08-16  0.009 0.002 33.966  12.156  54.452 0.390 0.002 0.017 0.001

= DCO827  0.004 0.005 33,798  11.617  53.803 0.008 0.007 0.013 0.075

fiati DC08-26  0.000 0.000 33.410 11.531  53.610 0.025 0.008 0.014 0.069

h4 DC08-31  0.000 0.007 33.740  11.880  53.607 0.033 0.001 0.025 0.067

B4 DC08-32  0.003 0.010 33.669  10.345  54.791 0.398 0.002 0.013 0.000

L4 DO08-33  0.000 0.006 33.746  12.029  52.405 0.044 0.002 0.037 0.026
FR@EE)ZHR  BRRHRS Sn Sb Pb Te Ge Au cd A
K- (79 5) DC-15 1.070 0.000 0.000 0.063 0.000 0.108 0.406 99.446
KY-H50(91 5) DCO8-9 0.642 0.001 0.000 0.009 0.000 0.000 0.000  101.191
K-k (91%5)  DC08-10  0.015 0.001 0.000 0.012 0.005 0.062 0.246 99.853
KIE-#5(918)  DO0811  0.027 0.002 0.000 0.001 0.000 0.097 0.361 99.141
Kk-#y(92 5) DO08-4 0.004 0.000 0.000 0.000 0.000 0.112 0.459 98.538
K -50(92 5) DC-5 0.063 0.000 0.000 0.008 0.000 0.099 0.439 98. 689
K-8150(92 %) DO08-1 0.015 0.001 0.000 0.007 0.004 0.072 0.434 99.218
K- #5902 &) DC08-5 0.004 0.000 0.000 0.002 0.000 0.117 0.420 98.619
K- #5902 §) DC-11a 0.651 0.000 0.000 0.022 0.000 0.082 0.414 99.425
K595 5) DC0819  0.019 0.002 0.000 0.001 0.019 0.113 0.458 98.855
K¥-H5(96 %) DCos-16 0.014 0.000 0.000 0.013 0.000 0.000 0.000  101.022

== DC08-27  0.002 0.000 0.000 0.013 0.000 0.000 0.000 99.343

f=t=3 DC08-26  0.012 0.004 0.000 0.000 0.011 0.121 0.434 99.246

TR DC08-31  0.005 0.000 0.000 0.011 0.009 0.084 0.194 99.664

R DC08-32  0.020 0.002 0.000 0.003 0.000 0.062 0.489 99. 805

L4 DC08-33  0.016 0.004 0.000 0.004 0.001 0.100 0.510 98.930

FEAN[R) B M (X, 4 AR R AT BB TR I B A I A 1Y
T YA 22 3000, A R 29 PR A, 40 60 o A0 i 7
ZEBEHBHER,

AR BT WA HABERNESN, WNE2
DESH, SET IR In MEERE, HREKE-HY
TR 91 S84k, Kb, 01 BE2RTET A In
MEERTFKRT ET 490 In &R, PiawF
AR R S-S5 K i BCIR BT AR G H In
e BEAMR(IN 94 5,75 B9 K), Wik, EXRH
TIX, ZRESE SR R RS BN EER
T, 105 S0 d In W& Efm, 2P S(31.9% ~
34.9%)F1 FeO(17.3% —43% ) B & B s, M
B AT R (1) In 198 B AR, Hh iy S F1 FeO

F B B , S A LE SRR R FE T AR, In £
EHEY S Fe MUTIRA P B EMIRR

AR FBRAL oA R AN AN
KA AWEGT AGAT,H w(In) X —, 4
WAL T 2.64 %10 6~9.9X 107 5H1 2.27 10 ¢~
2.29X107¢, M#EAPH w (In) MAS{LTE B K, A
0.41x10°¢~23.8x 10 % MNEFT H w(In) K S
X1076~238.2x10°%, HEHKBENFSE, AFE
TALAEALYI T, w (In) Al w(Sn) 5 w(Cu) Bk
ERIEMHXKRE 2),

HEAFTYH AW AT, ARG S 2 E In
B E R AR S, WA &S Y MR
EVPAA D, In M Cu FESFTINEET H (40 79
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Table 5 Sulfur isotope composition of sulfide minerals 16000 - %«
in the Dachang tin ore district A X %
1000 |
T IRBHREIES SRAEN B AR ™Sy or %o | A
KA < 100 b + ¥
CDCH2008-14 91 B4k WEE -9.0 = X *x
DC08-10a 91 Bk D 4.4 z o k . - A X X
DC08-10a 91 Btk e -2.6 H A * B&y
DC08-10b 91 254k e -1.7 - B 55
DC08-10b o1 851k wEE 2.1 1r A BERY
DC08-10c 91 B4k e 1.8 X R
DC08-10d 91 57k WEg 1.5 o7 1 m 7607000
DC08-10d 91 Sk ®Bew 0.7 w(in)/ 107
DO08-3 92 B e 0.2 1000000
DC08-3 92 Eg-ik #EF 0.9 A
DC084 92 B5k BET 5.0 100000 -
DCH2008-7 92 S5 ik By 2.4 10000 |- X %
DCO7-11 79 25k WeT 3.8 X a ¥
DCO7-11 79 24k B®D -3.1 T 1000 - . u x
DOO7-15 79 51k ey -3.8 Sl MH ﬁ P
DO07-15 79 g1k HHT 2.6 2 m x4 =y
DCH2008-19 95 251k ®HY -1.1 10 A BERT
DCH2008-19 95 Stk NEEF 10.1 L L X %A
A X REEn
DC08-31a HAB gk NET 0.9 0.1 . : : L
DC08-31b PACuZn Bk NEE 4.5 0l l Wﬂln(;/m-e 100 1000
DCH2008-32 Cu-Zn & Neg™ -0.2
DC08-33 P2 KA NEgR 3.9
R Fig. 2 Relationship between In concentration and Cu, Zn
DCEROGR 27 Bt 105 2 A WeEE 1.1 concentrations in sulfide and oxide minerals
DCH2008-28 FEE 105 S8 R 87
DCHR00828 Rl 105 SR BT 10.2 H RN 1L B ARAEKT B0 R B In BOBRSZH 4.

SUHR95 SR .92 SRS AT B Y F
WS ASETYWHES Y, In F Cu B4 FHebish
WY A SD . BT MINET S5 Paah,
In Al Cu FEAETFNET MEHTH, B/7RT In
5 Cu k. AARFB LA A, B+ In
M ACRE , In Ph5CEE T WIKRIKENET M
BT A E, EST E RSB, In T
L EEMS M EE REE AR MY AT P4l
A, In BeBESA HH R R AR

AR EIET KRR Y- KB4
K, In EEMAZT NG (3R 4), BRI BRI
FHPHEALRE In g H k., WS 2
BEAWERR, B0 Y E5H— RN In, HEHFH
R R B R HAE In. XA AT RER MBS 4t
T In A RABSERN, BE R EARIKTH
FHREFRREIIBR o

E In BFBEREHRE, T HEFEERN
0.92A, 5 Sn** (0.74A). Fe** (0.83A), Zn**
(0.83A) ST, BT #] |32 HEAT KR RIS B ik, 7=
TEAEMNEALEGHHT YH (WRET  J5HY ).
MEB RS RRE, In BB T RENBFRESH
RURRR M RFFAERMAY T, B FERE
FNED P, KK MRS FERT T,

ME 3 A E W, AFT &S, AT In 5
Zn.Cu.Fe.Sn Ml Cd FiE MM XX AZA R AR,
n, #5-K 3% 91 S8 K+ In 55 Zn.Cu.Fe.Sn H1 Cd
HENEZENAERAKAL ;92 55 4EY In 5 Zn,
Cd 2K, 5 Sn BIEMH, W52 KRN A
Bk, PLAW KMEEY Kb, NEF P In 5 Zn
BIEAR, 5 Cd.Fe 274K, 5 Sn BIEAHXK.

HE Fe &, KEHVIT IR 92 59 &k
IR T T A4 AR INEET (w (Fe) ==8% J M 4k
N (w(Fe)2% ~7% ), M0 JK o i A g™ 4
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MBS IR LA R P AT R I N0 3 8RN B
¥o 92 SR BN fEfb RS LR EY
SRR : SRINEED LUE S RRE, 8 INED L
B Zn NFHE, BRINET LB HNIHE, B 5 H — %
B CuSn(E 4). BRINGT RIS 8k NEET b K
BOOEFEIH AR BRI 170, K 3R bt e
K2 RS RINGT H Ini) & B W E Fel 1y
TR b, AR INEER L BEE In & BABEIN, 1 Fe
IR (E 3), 91 27 hNET HE In &

BN, Fe W& B AMRREANAS ; T 7EHL 4 Fl S i
W RN AR a5 (B 3), X8 In 7E A RF
HOH TN Fe T BMNER, B3 In TERF K
R IR EED v A 28 ) 45 R Ay Xl B e o T
A

5.2 $RHIKIE

Ishihara %5 (2006a) 13 X3 43 #7548k 8k 2R 571

MR RIVA KR 2 FhRB BT IR, 2 gk ek
7RIV K A AR RN KA IR A E R 25
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B H AR B EE, DU X PR
ARSI R 5 B 1 A A 4 1 2 B B R T L,
SRVASAR ORI, RME MWD REESHHHK
KGR Sn-Z 8RBT IR & Ag WRBIRE B K.
BHRIR Au-Ag- TR 2B K. BEA Cu(Mo) B KAl
VMSH IR, A RIES KL REHBR OH XK, X8
NS EENEGM, SnZ B KAKS R
TRPEETWH 3 Soor FEEAT — 3% ~
+3%0 , X FF T 804 2K K YR B W A (Seifert, 1999;
Schwarz-Schampera et al., 2002; Jung et al., 1996;
Seifert et al., 2006),

ARG OB TR R, BT IRAHK -
HY R In TEER T Cu-Zn-Cd-Sn-S L EVTH
By B, MALAS RN EZE BT Sn-In-Zn-Cu FILER
VIR, MM REFELETE InREE
Cu F B BB 1B In IWARE 1EH R 2 5N ITT
RAIXK . K G R R T NG R eE
R, UL S N R E RSy BB YR
BEXR, NET S0E RS ESy S0 ¥ NP
BeER T HHMTITE & SRR

KT REARBREFTRET hWEEY
KT ERE, SHKT T XAERE n MREE
ofl, B In AN AT BESR B FBlA KT 0 KA A EE X
HAMEY w(In)Em, WREHEF w(In) K 0.17 X
1076~0.22 X 107%, P A3 H w (In) A 0.14 X
107 AR AREREFH w(In)HFEE 0.14 X
107, X UL KT B0 BRI AT R 5K AR %
VIR, AXNEXTRRES#HN. XAFTH
AEWT IR, BASTHET KM 2R A TRR
Fo KRBT IR, BEEY AESTH n 58
A, R In B ANRRAW AR, FEX) KD
WA BB BR, MK 58 B RS W K KAE
P ERFIT SR, HEAEFLEY 54, In Fl Ga 1)
& B BB A, w(In) 2 i 0.157 < 10~ 84 fn )
0.492x10 %, 0.039 <10 51 /n%] 0.381 X 107°,
B 0.057 X 10~ 3% #1%] 0.128 X 10~ %; T w (Ga) W4y
110,73 x 10 3/ E] 13.24 X 107°. 1 3.69 X
1078 hn 2 19.24 < 106, 0.057 x 103 m 3|
0.128 X 10 ®(Pasava et al., 2003),

BT In 2FHICE, Kk, S99 KDL
[ 28 X T 0 U7 A ) B R R VR L R R AR B
X, Ishihara Z£(2006b) AN &85 K 84S B8
FfE, RBREATIBUE . ZER) B0, BFEA R

AT PRI HLAK, TP A IRE AL B9 84S
fEARET — 3%0~ + 4% Z[] ; TR -SRI R 8%
STEHNZSL T — 7%~ — 0.24%0 Z 8], B W5 PR IK 5%
S B , BT + 5%~ + 12%0 2 [0] . WBREIf &
HIBUERE , AR IR 8RR B FUURESE s
KA LLBRA R, Pl A5 R A AR 3 2ok
H AR, WK Kk Z, i s RN 3
BEORATHZ(E 4), Hi, RESREHREIESE
AnRER BB H EEWRE,
5.3 AR EHLH FR

R FEHITER, EEX S BLRET, BTA
FHBITCR . TR ST IEA M, K g E R
Bk, WA H, R EN S a%
TEHEVIMR, BN E LTS VX REY,
B VE AR, R B L R T B 582k
8l (Lehmann et al. ,1990), H T EEKER T E SR
BTEk, HaREL AR TERBAE TR
(#In, Sn, SeFIB) BB o 73 41, 243 5L R #9480 v] LLF
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HABITE U Zn As.B.Sn.Mo.Cu.Cd.Ag.Te.As.
M Se —#, WA K G W (W InCl, InCl
MInBr) AABMERNEIR BEBY . FXIATLT
Ba R ESL, B Ay XI5 B BT IE 3L (TR 4
%,2001).

In 7EAN IR 6 B 45 S ) 0 04 40 A i 3 B 3R
W, K8 R TN B A A a6
e ik, NS BT RS E T
A g~ T#HAERENH. XS0 miky
FIBRRML R R, R EERE T AR MBS, A
ks In FESHEHEAEEXTEREE H#KKE
X

EAEMBIRERE, K89 EERY TE (W
Zn.Sn, Cu) FEER I5 T KRl b 78 LA 1 46 1 o5 3
(BRI 45,1993) 0 BIBL, 858 K% In BHBER
2SR, AR SCA R B AR E X W ERERE
WREE AR EA TR L, TEERMREE
g5 S AR, T AR E T In, Zn.Cu A1 Sn S5 R0"
JTERMNAR P T K, T K5 RN A RE KT
RS AKTARPIRAEN, 3 InaZn.Cu F
Sn % A CE MWL TTVE R, T s S N B
W EH L RS Y Ay, et , BT
A= YR T Y W SR AN SR GE DA DA M R S il Fe
Ve, TRE R B EE B E. & In WNET K
HEE Fe 9, W3CH TX—iBH,

6 % it

(1) KB IEHEURAE T R BN+
In & BT HSRMFEE AR AR A g
In {95 B39 PRSI F I, AR X W B R
WA, WEKX AEEBEGT oAt A5
S0, B R In S BB RRERKIE-4yia
REY 91 S 4K, Kb 91 S 2R K5 A% In 95
BATCRT A G In &R, BrawRam
T RAK ARG K 0 BCRE R 5 A In 198
BRI, InMEHES S Fe MTTRERYINER,
TEARFRBG A5, B M8 A b In & BT
—; B H In HALTEFIE K, w(In) K 0.41 X
107 6~23.8 %10 ¢; (N4 H In S B E
K,w(In)HF 5%10 °~238.2%x 107 %, AR/
MEAY T InWESBA SN S Cu s —EWHLRE

MAR BAL A, B In #9543 BC K
&, IER VR, In M7 BA S, In {0
EEERT YRR ENET MRSy By
% EEERETNET . & hMNET S EHR
REEW (w (Fe) N 8.7% ~ 13.8% ) I 1IE % INBEH™
(w(Fe))H} 2.3% ~7.8% ), Hh B8 INEED FIXf
& In; FHEWNET D EH — BRI

(2) RET XK, AL F A & 2L 848
B, 248 KA S EEZLT — 3% ~
+ %022 8] 5 T Y -HAHL 0 PR %S E AL T —
T%0~ —0.24% 2 8], 5 WA PR 84S fHABL T + 5%
~ +12%eZ 1], EBIZEAR R K H, 5 SR A = 1
S5 RTERNEBERRN . In HERETREFE
REZHHZRFEHRSE,

(3) R)™Hw SR 15 S8 BUE FAE
BFX, ARWGEXEEHE, &R X EMIE K
HEHRER, ARRO LT3 5T, FEERNE
BELE St R, A AR InuZn, Cu #l Sn F K
TIREMNARK P Bk, b FK-E RN CE R
WARFR SRR B EEIRAVER, $3 InZn.Cu F
Sn % A TG E TR DT 1k, 1 5UE 48 (1 N &
T R U RS S0 Ay, e RS e
Ko

& W EESHELED G T)VNEY
A RS R WR AR = % TAR G KSR s R
RIS BH R % TR | 7 VA4 b PR R KA R R AR
AR PG 215 5 BA BT 2 B 8 4 AR UM 4 30 5 [l 47
FRIR s SCRe A0 B, 7R TR R o
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