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Table 1 Rock types of Jinchuan intrusion
D%yl Py AR ¢ep/ % B AR/ mm Pt/ % oril % et/ %
Bk P o RS 18 .2 0.25~5 70 ~ 95 5~30
RO 6.3 70 ~ 30 30 ~70
MR — M 0.8 30~10 70 ~ 90
FhoR kL TR A 4.2 0.5~6 70 ~ 95 5~30
R A R A 0.7 70 ~ 95 5~30 5~15
RO 45 70 ~ 30 30 ~70
R R 9.2 70 ~ 30 30 ~ 70 5~15
RS — 2 7.5 30~10 70 ~ 90
T 1 0~10 >90
ok Al 5.6 0.5~5.2 75 ~ 80

BREE/m

2]
x

)
N —

w

~

=
N
wn

MR = E/m

~

oo

F1500 27 g

o

—
(=]

NOINBOEEEEEE:

—_

o

1

SN E R E 7S BB (R RS 1998)
A AP HIH RSB B, 24 SHK 24 RYFNHE ;C. 1 SR 14 TR ;D 2 THK 34 YL ;
YENEE 1 IR 2 A TUE R 3 MR 4 —RHC RN 5 — RO 6~ 7

]

| H

Wi

L2556 2k
PN/ e

8 —IFARBVBOIRD A ;9 —H TSR 10 —E AR 11 T2 S 12 — ARG

Fig .1

Longitudinal sections of Jinchuan intrusion(from Xie et al., 1998)

A . Longitudinal profile of Jinchuan rock body ; B. Longitudinal profile along Line 24 in No. 24 orebody; C. Longitudinal profile along Line 14

in No. 1 orebody; D. Longitudinal profile along Line 34 in No. 2 orebody; E. Longitudinal profile along Line 56 in No. 2 orebody
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Sketch of an electric s melting furnace
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deposit (from Exploration Line II-8 to I[-40)
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Mineral layering in furnace after

unexpected power off
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Table 2 Characteristics of minerals along the vertical section in furnace
w(B)/ %
BURE R/ mm WA M Y B I ok A
s TR s BUR e 23 s iRl s 3
1250 ~1110 91 .30 <0.10 <0.10 6.96 9 .41 0.72 5.75 0.62 0.05
1250 ~1110 91 .99 93 .24 <0.10 <0.10 6.96 5.63 0.89 0.88 1.06 0.30
950 83 .91 <0.10 11 .89 3.81 0.12
900 87.29 52.22 <0.10 34 83 9 .66 5.95 2.02 0.08 0.07
850 70 .08 20 .59 5.55 3.20 0.39
810 88 .73 2.32 7.47 0.75 0.73
725 11 .64 88 .81 1.25 1.54 0.56
600 19 .08 66 .49 2.54 2.71 2.89
550 9.97 80 .97 2.27 5.30 1.33
T3 BHEES LIBFEARSTHFSC
Table 3 Composition of melts along the vertical section in furnace
N - w(B)/ %
AR B/ mm JZEEE mm [A=
Ni S Fe Sio, MgO Ca Cr Fe; O,
1250 ~ 899 100 ~ 269 Rk 0.22 0.40 16.50 48 .00 17.90 8 .48 0.16 0.30
BrIRL 1.19 18.32 49 80 23.18 6.54 0.15 0.13
850 ~ 809 30 ~149 Rkt 0.33 1.08 22 .37 42 30 17.59 6.60 0.22 0.20
3 0.79 20 .40 39 .60 22 .07 3.20 0.17 0.14
600 ~ 550 260 ~ 350 Rk 1.97 2.49 27.70 32.50 20.30 3.28 0.47 0.40
3 1.94 26 .60 30 .40 21 .90 2.22 0.25 1.14
FIREPE T e — R AV ISR IR 2 YRR AN 1200 CUAEMIMELEE TS L T |, Fe Ni .Cu IRIBR ALY L fiE

JRHEA AT T S A . B S e
JRAT 73 TR AT A HEACE IR S A AR 1 A 0 AT
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Foft i o3 A3 1) LRI ARAG AN IR T

4 AR
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Table 4 PGE distribution in nickel matte
wg/ %
IR AZ 4
Pt Pd Os Ir Ru Rh  Au
VavRink: YN 0.17 1.17 3.07 1.02 5.03 1.23 12.99
TR 0.08 033 9.66 1.34 0.42 0.48 2.18
BB A4 99.75 98.36 87.27 97.64 94.55 98.29 84 .83
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Fig.5 Genetic model of the Jinchuan nickel-copper deposit
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Table 5 Smelting sulfides at different silicate acidities
) wy/ % myl g JRF
fEE TR J5E Mg/ g
S Ni Fe S Ni Fe Ni/ S Ni/ Fe (Ni+ Fe)/S
3.00 14.72 21 .58 55 .69 22.73 3.18 8.20 3.35 1.41 2.33 2.01
2.50 13.90 24 .27 52 .40 23 .33 3.37 7.28 3.24 1.18 2.14 1.73
2.00 13 .98 23 .51 56 .47 20 .04 3.29 7 .89 2.80 1.31 2.68 1.80
1.50 12.11 20.03 63 .27 11.70 2.43 7 .66 1.42 1.73 5.15 2.06
1.00 10 .86 21 .19 73 .33 5.49 2.30 7 .96 0.60 1.89 12.72 2.04
0.50 9 .86 21 .09 75 .47 3 .45 2.08 7 .44 0.34 1.95 20 .84 2.05

WEZH > RARA R S WNi JFe M ) | [ I3 40
min JEVE ARSI O BRI (AL AR PR
RV 22 s = 5 B R o0y JCXA-733 L
PREH OO E LAY . ARSI UE IR R B 5 B A 0 1)
Ni/ Fe( J1- L) FAAH G ; 5065 B0 H 0 4 JB B & S ( Ni
+ Fe) / S(JR T HO) ANAHIK  EATRERR Eh i i S i)
NI — e 45 il e BE A 0.5 ~ 2.0, &
PE R A AR R EHAE 0.5 ~ 1.5 Z 0] B EF 1T
HIE—5&A.
6.2 HWHARE

i PR K /N B A0 H 5 A A KR T8 0 4
RE I R/NII DR R AT P AR TR 5 05 A 1) 48 P e 52 565
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ANJENEE I 5 38 s T H e D | nl B6 26 B oV A4
KA ATRLRNE A8 e Fe 2 L H R Ak bR
AR s SRR AN T A R LS4 3
TR A 9K A PR R oy 4k ek 1A | i T3k
AR X ER o 45 AR N AR A IR A K
(i) 2 HH SR 60 DRI A % A2 Ay i A A TR RN B

Bl 6 TR s AR 45 i g

L5 HE BE KRR

(W& MBS BRI SEIT | 1987) ©
Relationship between crystal and speed of cooling
A—n PRI I 2 B — i A% A R 2 h 2%

A —Curve showing speed of crystal growing ; B—Curve showing

Fig .6

speed of crystal nucleus growing
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A Study of Deep Segregation and Ore forming Process of Jinchuan
Nickel Copper Sulfide Deposit

Liu Minwu and He Ying
( Key Laboratory of Continental Dynamics, Depart ment of Geology , Northwest University ,Xi' an 710069 , Shaanxi, China)

Abstract

The structures of the deep segregation orebody in the Jinchuan nickel-copper sulfide deposit are similar to
the congealed melt in nickel matte s melting furnace after unexpected power off . From the top to the bottom, Si
content decreases in silicate facies,olivine is accumulated in the lower part, and sulfides increase in order of
sparsely spotted —sparsely disse minated — densely disse minated —sideronitic = massive forms . A comparison of an
orebody with the smelting melt reveals that the segregation of Jinchuan sulfides-containing magma is not com-
plete . All this suggests that the Jinchuan nickel-copper sulfide deposit was formed by a segregation process from
depth to e mplace ment . In the process, the magma chamber became smaller and s maller due to the crystallization
of Mg rich olivine and chromite on the side of the chamber, and thereby sulfides were enriched in the middle
part, forming a giant deposit in a small body .

Key words : geology , segregation , silicate melt , nickel ( copper) sulfide , smelt, metallogenesis, Jinchuan.





