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AR W AT A A AR (PdTe, ). ¥ B 48 4
(PdTe), J##8 9" (PdBiTe) FAHELH 5 (Pd-
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(Yang et al. , 2006), 52 HORF 000 A1 i 20 55
WA, R AR . A MRE A R
BRI Ak 2 21 4 A8 A, 3 BN 3T 84 4 DX 3 1Y
75%Po. 20%Pn., 5% Cp F & #H#H X B 1) 20%

4 WA R AL
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FES FEZR AN IR T4 X 1 5 K B iR 2k
547 74T 1147, 13 470 Fhrm 978~1 154 m
B, TR ILER 1. &I K280 A sy
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Po. 20%Pn, 60%Cp (Tonnelier, 2010), 3.35% ., B CudHN0.1%~3.6%, TE&LKM
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Tab.1 Concentrations of PGE, Ni, Cu of ore body 17 of Jinchuan deposit

5 REE 3 Ir/X107° |Ru/X10"° |Rh/X10"° | Pt/X10~9 | Pd/X10"° | Cu/% Ni/ % S/ %
5-5 RARE 13. 30 5.25 7.92 31. 00 405. 00 1.29 3.35 10. 26
5-8 R A 7.89 3. 26 5.75 32. 40 148. 00 1. 30 2. 30 7.98
5-15 R A 80. 20 54. 40 19. 00 150. 00 175. 00 0. 24 1.25 6. 48
7-9 RARD A1 58. 10 34. 80 16. 30 8. 30 152. 00 1.18 2. 94 10. 44
11-4 ERIN AP 76. 90 69. 40 14. 00 701. 00 307. 00 1.22 2.75 9.95
11-7 SR EY 4.77 1. 82 3.12 28. 00 115. 00 2.58 1.70 7.38
11-12 R AR 1 93. 20 65. 30 25. 50 32. 60 301. 00 0. 20 2. 39 9.58
Y13U-03 R A 10. 10 5.73 9.10 82.10 83. 60 1. 67 1. 89 7.71
5-16 e 3N 16. 80 12. 70 6.98 298. 00 37.03 0. 30 0.71 2.75
5-17 BYCRT A 24. 60 19. 30 7.56 29.10 102. 00 0.33 0.94 3.16
11-15 Bk A 0. 83 0.77 0.43 8. 50 27. 70 0.29 0.45 1. 61
Y14U-01 EYR 18. 90 16. 70 9.10 129. 00 52. 00 0. 64 0. 85 3.77
5-20 F¥ 3N 4.58 3. 64 2. 45 39. 90 29. 50 0.10 0.22 0.59
7-15 BEZ R A 6.79 3.57 3.06 29. 40 135. 00 0. 68 2.28 8.22
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ZK56 ) Ni . Cu &8 ik (& 2. & 3, 4l
ZK36., ZK37. ZK56 M5 51 FH A H R o 5 5
AN BN DR AR A, 1974), XBESFLYIFE T 1#
WA 1 200 m K F (ZK37), 1 100 m 7k F
(ZK36), 800 m /KF (ZK10-2), 700 m /KF (/&
2), ZK37, ZK36 %TF Ni, Cu BYECIEARTE40, A
PEW Al B 2 m — A, RO 1S 5 RN RUEE
(4 BR b 2215 B
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Kl 3-C) o 7E MR A7 N NI A2 AL AR X8/, T
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Fe Ni kK (& 3-C. Bl 3-D)., @Cu & FEdGEis A
R R R % (B 3-B. B 3-C). Ni 5§ Cu
¥ 5~50 m REMIGEHZ I, Ni/Cu {H 1R Y
ARFNP R A p AR, (B A0 L 3R B
10~50 m OGP AEAb . 76 MR A AR REETR
(G PR A AL R LB ., i ELAE IR A, R
WEF N M Cu FRERMELRE (B3, BN
W AR Ni/Cu HZM BN S0, Wil hSH
e Ni/Cu BYFE i A7 T 87 1 i 2% 5l 58 3 30 & ik
(E 3-B), [RIEEAE AR A 15 P 2 30 ORI
itk b (K 3-C. K 3-D).

LEW K 8 47, 10 17 ¥ I & L MR 97 41
Ni/Cu Z8fL UL 4, RFBEGFL ZK37 Al ZK36 AR
W AR S B Ni/Cu B4 5 2. 740.5, 1.1+
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Tab. 2 Concentrations of Ni, Cu of ZK8-2 drill hole samples of ore body 17

FE i 5 W /m A Ni/ X108 Cu/ X108
Zk8-2-47 141 MRS A 653 110
ZK8-2-49 145 MM A 773 146
ZK8-2-51 151 RO 893 85.9
ZK8-2-53 156 RO A 916 114
ZK8-2-55 161 MRS A 890 96. 8
ZK8-2-57 167 MR 888 131
ZK8-2-59 169 TR 856 61.8
7ZK8-2-61 178 MRS A 895 85. 6
ZK8-2-2 187 FARE 20 280 11 060
ZK8-2-4 200 RARE A 10 270 11 220
7ZK8-2-6 212 ERIN e 16 960 16 530
ZK8-2-8 229 R AR 1 15 700 35 930
ZK8-2-10 238 BRI 10 710 13 280
7ZK8-2-12 243 [RART A 11 920 2 032
ZK8-2-14 248 R A 13 870 5190
ZK8-2-16 256 ARG A1 12 070 22 400
ZK8-2-18 258 RARD A1 16 630 21 060
ZK8-2-20 263 [RART A 24 620 12 440
ZK8-2-22 272 AR 16 290 27 150
ZK8-2-24 279 AR 32 780 5 848
ZK8-2-26 284 RARD A 16 540 3 646
ZK8-2-28 287 [ART A 17 070 13 390
7ZK8-2-30 296 R A7 14 620 10 030
ZK8-2-32 298 BRI 25 100 16 810
ZK8-2-34 316 TR 7854 13 750
7ZK8-2-36 334 ORI 5 309 1712
7ZK8-2-38 380 WA 4938 21 910
ZK8-2-40 393 RO A 2 9 357 3517
ZK8-2-42 407 RO A 2 1065 983
ZK8-2-44 422 RS A 2 9 795 6 883

TE o AT O3 P bt T 5 S 5 A S8

mn ) Ni/Cu F¥E 58 1.5+51.0, 3.4£2.0,
1.84+2.0, ATLLFE . FEERMMARE 4 Ni/Cu A
R 2 R AR . FLUE sh RN, (AR e TR AR 1k
AR, o H R4l ZK10-2, ZK8-2, FHEM
iy Cu W ZEAE AR K .

5.1 HEBUEERA

(2006) Hl Su et al. (2008) A K
SNy AEZ TRk E SR, T
o G5 R EEDEISY, Yang et al. (2006)
W& RA 3 FZM PGM.: 1 #RAERAD®

PGM; [ #2409 PGM; T 5 T 55 41 28 1

Yang et al.

P A 1R B9 PGM, Yang et al. (2006) i #4
W AR R B A A i 1 R A s 1Y Cu-
Pt-Pd-Au-Rh 7 5 DL K S8 A7 09 48 3 i 48 T 465 #4
Flm FEMRLY (R, SERAEE . HREE
. e (Rl . WEREEASEN, HR
Cu-PPGE-Au fE R I 1A H1 b Ni-IPGE-Co T 5 i
fit (Wood, 2002; Lesher et al. , 2002), NI ##"
A E Ag AL HAEX T Pd W] ML P,
WiE T SPOR AR A I S R —2 M. Yang et al.
(2006) Il BYH" A BY Ni-Co-Os-Ir-Ru fil Cu-Pd-
Au-Rh 253 5 MR & i 204087 4 A0l (Tonnelier,
2010), AR#EX LT Y HER L2~ PE T (Barnes et
al. » 2005), AW AhREfEY . MEREELE . 31k
Yo v Y B R T X A R S AR R ALY
LGNS
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Tab. 3 Concentrations of Ni, Cu of ZK10-2 drill hole samples of ore body 17

FE i 5 W /m A Ni/ X106 Cu/ X108
ZK10-2-1 184 FHE A A 82. 00 83. 09
ZK10-2-2 222.7 RO A1 2 8 168. 08 3 084. 40
7ZK10-2-3 224 RO ¥ A1 2 6 002.51 2 225.51
ZK10-2-4 283 R A 28 053. 25 1 443. 06
ZK10-2-5 294 AR 1 16 515. 30 2901. 86
ZK10-2-6 306 AR 12 614. 05 9 488. 77
ZK10-2-7 312 R A 12 294. 94 14 590. 72
ZK10-2-8 319 R A 13 882.70 16 855.73
ZK10-2-9 328.5 AR B 47 28 105. 65

ZK10-2-10 334 AR 24 087. 93 4 174. 89
ZK10-2-11 339 ERIN e 29 617. 74 4 876.12
ZK10-2-12 344 R AR 1 25 944. 17 3 316.43
ZK10-2-13 356 BRI 29 797. 49 3 607.22
ZK10-2-14 370.5 ERIN AP 14 778.08 2 429. 41
ZK10-2-15 383 MR £ 24 007. 75 13 381.72
ZK10-2-16 387.5 ARG A1 7617.71 38 817.91
ZK10-2-17 394 RS 15 704. 68 19 432. 63
7ZK10-2-18 405 R T A 20 374. 31 12 555. 95
ZK10-2-19 407.5 R A 20 802. 82 5 829. 14
7ZK10-2-20 415 R A 25 057. 35 20 996. 07
ZK10-2-21 427 AR 15 989. 53 1 364. 44
ZK10-2-22 433 [ART A 18 006. 49

ZK10-2-23 440 R A7 17 146.02 5 342. 69
ZK10-2-24 443 BRI 18 777.58 5 258. 31
ZK10-2-25 446 RO A 2 9 006. 41 5 943.08
ZK10-2-27 463.5 BHE N A 843. 62 739. 24

TE o AT I3 Pl Q22 R PG R 7 B R M TR A R A S & SR A

Su et al. (2008) FH&E¥A{E 0.3~0.7 Pt/ (Pd
+Pt), 0.3~0.7 Ir/ (Ir+Ruw). 0.4-0.8 Ir/ (Ir
+Rh) (£ MSS Z5fEHT. R W24, A2
TR B A B 5 B ok X435 3K A AR 2L
WA, It/ (Ir+Ruw) 2By EAR/AN, Ky = F
TG R FE TR A AR TE R, SOEHE A TR
Ir/ (Ir+Rh) %I # i2 B wE i 8Os, Pt/ (Pe+
P XPRITHAEHREUER., EHFRITT 101K
AR TAELL Mk H Su et al. (2008), Song et
al. (2006, 2009)., Tonnelier (2010) H 3£ 90 4~
FESBME, AT T 1009 AL Bit5E. A 5
R, EAR RIS AE S Ir/ (Ir+Rh) #RAES
KAE (0.4~0.8) Z N, HZRESHEGT Pt/
(Pt+Pd) B BTE Suetal. (2008) MIAHAME (0.3
~0.7) JEEZAN, K5 Su et al. (2008) W —
B, BDREMT A2 T HIRBGEER . X 5k
PO AL SAER T Ni-Co-Ru-Ir-Cr T & £ Se-Au-Cu-

Pd-Pt t—3, B NG & & 5 T % 78 Ol
WA (Lesher et al. » 1984; Wood. 2002). T
Pt 5 Cu 28 MK KR, Pd B Cu BHAK (H
6), H Pt @i Rny24btE (K 7)., Pd-Pt 284k
A=, BRET—EREMSE,. W Pt/ (Ptt
Pd) HEHMZS Pt ST BHA .,

Ripley et al. (2005) H##*F H. O, SH
JE [F L2 D7 VR R 1 il AR R X 4 )1 25 R S ™)
AIFEIE . AR 4 I PR 2 /0 2 W AR PE T, R
WA A KSR AN S S, 54815 EE R
B ) 4 #1815 S AR XTI . BRI R AR SRR 2 R
5 R 1 KA K A S g B 2 AT K AR R
. REKEEGWMZ 5, Chai et al. (1993) 4
HEIA 6 000X10 [ Pd (2 &5/ 5 Pd 1
70%) WAFTEESY b, mRALERN Pt (b
F2xX10") WMAT 3 M EEREYT O, X5
Pd F% Ak 0 A H it B AR R B R ) A G
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°~;:§A—- (& ALVET . Yang et al. (2006) X PGM (9 fff 5E AR
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£ éA . AEZ & CO, it M /Y 1T 8% /1 F A9 32 Wi (Lehmann et
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- al. , 2007),7F New Ramber # K &' Pt [t Pd T 5
500 c BT E CO,MMEH (Nyman et al. s 1990),
M WA 1 POERS IR BLEL . PeAIXE T Pd
o, — (195 B IR T A 08 TR A B A5
e S .
e HA—E WPk, HIEAREAEH Au. Cu. Ni
T e wa AL A PGE. B TSR U8 E XK (i 24 # 7
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4 & 1FFEMRT A Ni/Co ERETHE A 120 A5 (Ripley et al. » 2005; Yang et

Fig. 4 Variation in Ni/Cu ratio of net-textured ores

for the entire zone of ore body 17

al. , 2006; Su et al. , 2008) [HIBAEH 2 TR 511y
PGS &R .



5 430 EPICEE . SR AYT R 157 R0 0L R U5 341

+¥ IIIIII ﬁ

0.0 0.1 0.2 0.3 0.4 0.50.60.7 0809 1.O 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.80.9 1.0
Pt/ (Pd+Pt) [r/(Ir+Rh)

B 5 £Jl1°5 &%y A Pt/ (Pt+Pd). Ir/ (Ir+Rh) #RFiTE
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Ore Genesis of Ore Body * 1 of the Jinchuan Ni-Cu Sulfide Deposit

WANG Lu-wen'*, TANG Zhong-li"*, YAN Hai-qing’,
JIAO Jian-gang®, XU Gang®’, QIU Gen-lei®
(1. School of Earth Sciences, Lanzhou University , Lanzhou 730000, China;
2.109 Geological Brigade of Sichuan Bureau of Geology and Mineral Resources, Chengdu 610100,
China; 3. School of Earth Sciences and Resourcess Chang’an University s Xi'an 710054, China)

Abstract: The Jinchuan Ni-Cu-(PGE) sulfide deposit is hosted by ultramafic intrusions in northwestern
China. It is the third-largest Ni deposit in the world. The central part of the Jinchuan intrusion (Ore Body
1) has a “tongue-like” shape in cross section and hosts ~56. 8% of the known Ni resources. It is character-
ized by concentrically zoned, with net-textured ore surrounded by disseminated sulfide. Net-textured ore is
dominant over other ore types in ore body * 1. Based on 100% sulfide recalculation, different types of ore in
ore body “1 have high and low value characteristics of IPGE, and Pt vary largely, Pt/ (Pt+Pd) ratios of
most samples are out of (0.3-0.7) . The Ni, Cu content variations of drill hole samples indicate that Cu-
rich ores concentrated at base of net-texture ore body, and content of this two elements appears obvious
negative relationships, Ni/Cu ratios vary largely in deep. This research reveals that the ore body 1 was
affected obviously by hydrothermal alteration. IPGE and small scale variations of Ni/Cu ratios are likely
due to fractional crystallization of MSS. Small Cu-PPGE rich lenses and large scale variations of Ni/Cu in
the deep part of ore body 1 may be the result of MSS fractionation or hydrothermal alteration.

Key words: Jinchuan; Ni-Cu sulfide deposit; hydrothermal alteration; fractional crystallization of MSS;

ore genesis





