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Process mineralogy of precious metals in grinding grit of a nickel-copper sulfide mine
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Abstract: Based on mineral liberation analyzer (MLA) along with multiple other methods, the process
mineralogical study of the grinding grit of a nickel-copper sulfide mine was carried out. The results show
that the sand is mainly composed of 30% metal minerals and 70% silicate gangue minerals, in which the
contents of target elements, nickel, copper, cobalt, gold, silver, platinum and palladium, are 0.82%, 1.10%,
0.04%, 0.75 g/t, 10.50 g/t, 0.23 g/t and 0.13 g/t, respectively. The independent gold minerals are mainly
alloy phases while independent platinum-palladium minerals include alloy phases, arsenide and bismuth
telluride minerals. Although the particle size of gold and platinum palladium minerals is small, some have
been liberated and most of the carrier minerals are metal sulfides. Silver occurs in the form of hessite mineral
and is capsuled in metal sulfides. The grain size of the hessite mineral is small.
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Tab.1 Chemical composition of the grinding grit /%
TE NI Cu Fe Co S Pb
HFE 082 1.10 2226 0.04 10725 0.02
JLHR  Zn As Ca0 MgO SiO2  ALOs
HFE 002 0.02 3.80 9.40  28.18 646
JLE  Sb Mn  Au*  Ag Pt" Pd*
g 0.02 0.056  0.75 10.50  0.23 0.13
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Tab.2 Mineral composition and contents of the grinding grit /%

B B e T .
1.47  0.01 3.02 fHE 1571  4.03
W AR BT T £H A
465 083 014  0.03 2033 17.18
®qT S e LAt
. WA HBafE gA st 0
673 061 619  7.97 560 549

W . & B 215 30%, HAh b4 b 24%,
DARETERAT . SR, SR R N E; A
W2 6%, LA N AT 2] & 70%,
LKA A A .
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G T AL, 3 Au B 98.32%, Ag i 11.57%,
Fe % & 8.79%; fR&N T Au &% & 69.63%, Ag &
& 29.94%.
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Tab.3 Analysis of types of the gold minerals 1%
TLENER
Ry -
4 R 2 5
S 98.32 11.57 8.79
Ren 69.63 29.94 3.88
SHEE 46.66 / / 53.34
2.2 AR MpFRR
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W EZ AR, R . AR, BREEEE R
TEERERE . HHER 4 "IN, HIEDH WL 8% A H ARED
HEE A 31% N, 2 61% NI . B
SRR L0 TERET 207 PE57%, D EE AL 3%
[ Fe; AR & Pt18.67%- Pd3.43%, HhHE1ALE
54 Pt18.02%. Pd 11.44%. HARAER M Ic4t, 7]
Wb Fes AL FYIE Pd 47.23%, S0
%)% Pd 23.29%, SRGHELE 357 Pd 29.44%.
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Tab.4 Analysis of types of the platinum-palladium minerals

W4 KE il SRR . |

Pt Pd Ag As Fe Te Bi Ni

H R4 Hé 8.36 / 96.69 / / 3.70 / / /

TER™ ik 30.86 57.16 / / 40.63 3.08 / / 2.71

S AR 3.92 12.87 / / 2.34 54.72 17.87 8.27

UG AL 18.02 11.44 / / 2.94 48.75 15.24 3.60

B R A 17.85 10.74 3.17 / 3.01 49.08 12.63 3.52

ET%EF. R 6078 18.67 3.43 / / 3.64 66.17 / 8.09

Uikt / 4723 / / / 49.50 6.55 /

BT / 29.44 / / 3.21 43.92 24.13 2.63

AT / 23.29 / / 6.35 / 73.54 /

T AL / 25.12 / / 3.95 29.45 42.79 /
2.3 RyYFhR R6 & 0. BT WRES T

XPUTRS R AT 70 b, R IR 2 DARAR ™
I A RAT, D EARAERE . AR LA [
BT RSN . R 5 AT, mR T8 Ag
59.87%, EREEERAFIE Ag 55.93%. Te 36.17%-
Bi 7.90%.
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Tab.5 Analysis of types of the silver minerals
— fn%ﬁ&@%@
Ag Te Bi Pb
B AR 5593  36.17 7.90 /
T 4R 59.87  40.13 / /
AR 1474  85.26 / /
PR 1.88 3436 1035 5341

3 RERTMIKEN

K MLA 705070, B YRR 1)
PR ATREAT T 08T, SRFI TR 6. HEK 6 7]
F, MSLIIE VIR AT A, KT 20 pm
FHBRIAR D, /N 20 um 9 AR 20 S ARem ik o 46 Kk
ZH BN W IRATRLEE /N T 5 pm 1 7 EE A 42.41%,
5~10 um FI5EER 7.03%, KF 10 pm #5EEA
50.56%. ML FIEVEAT VIR EE AR/, RATRLE N T
5um B 5 HEN 45.60%, 5~10 pm B 5 HE R 14.86%,
KT 10 um (56N 39.54%. SR MIRLEER/N, %
AR E/NT 2 um B HCN 16.18%, 2 ~10 pum 5
EbA 41.18%, KT 10 um 5 HE R 42.64%.

Tab.6 Particle size distribution of the gold, platinum-palladium

and silver minerals

, 9015 /%
oz 3G FEl/pm
Au Pt-Pd Ag
0.2~1 6.42 0.55
16.18
1~2 17.41 5.67
2~5 18.58 39.38 14.94
5~10 7.03 14.86 26.24
10~20 13.06 21.41 28.38
>20 37.50 18.13 14.26
&t 100 100 100
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Tab.7 Occurrence state of the gold minerals and carrier minerals

AR ) 2R B /um IIATE%

AR 440.20 48.71
MR (k) 199.33 22.06
B (RADER BT 169.82 18.79
A 3.59 0.40

W 64.99 7.19

7 el 25.77 2.85

it 903.70 100
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Tab.8 Occurrence state of the platinum-palladium minerals and

carrier minerals

AR ) 2R B /um IIATE%
AR 5891 31.00
e 39.00 20.52
P 4.996 2.63
B (RANER BN 34.77 18.30
A 19.96 10.50
TR (REERAT) 16.47 8.67
li7 sl 15.93 8.38
it 190.00 100

R R M5BT WA

Tab.9 Occurrence state of the silver minerals and carrier minerals

AR 2R B /um I A%
s 81.83 41.79
FERY 20.20 10.32
AR (BRI SN ) 48.85 24.95
BT 41.50 21.20
VAR 3.42 1.75
it 195.80 100
5 i
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