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Table 1 Chemical composition of Huilong gold ore by XRF
a4 wy/% || 414 we/% || 44y wy/%
Si0, 42.88 Na, O 0.063 Zr 0.017
Ti0, 1 K,0 1.54 Cr 0.012

ALO;  11.53 || P,0; 0.34 Zn 0.011
Fe, 05 10.08 SO, 4.15 Rb 0.0057
MnO 0.30 As 1.26 Y 0.0035
CaO 13.44 Sr 0.050
MgO 4.28 Ba 0.044

e ) A YR ST S A e &

Table 2 Analytical results of major and minor elements in
Huilong gold ore

Hor wy/ % oy wy/ %

Au 0.48 x10 * TCO, 24.13

As 1.12 Al, 04 6.15

Si0, 40. 84 TS0, 7.28

MgO 5.38 TFe 6.88
AL 0.86 Ca0 11.92
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B0 P RIS S RS S, I T 20 W 2 8
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A G AR BN A A b B R AR 3 iR
3R, SEM [l e A 3B R A O R
TR RE BRSO B A 7B S AR A, bR
) BN RERR SR AR IR LA )
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Table 3 Analytical results of mineral constituents and mineral

content in Huilong ore

] wy/ % ] wy/ %
% <0.005 F 0.0182
WY 4.4906 BT Wy ( FE A o4 154
B 1.0363 || Kutk Haf ABHEE)
R 0.1669 At 100
#HH 0.0099

N T UER ] g R 4 LU R R S A T8
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ARG , R & B AT DL 48 o 7EFLBE T AR B R FI
YA AT RE TS T4 1 (EDS) 437 .
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R RO 50, A R BT W4 5 Bk PR AT
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TERFD 5 B S AL o O Tk — A
WA R 5 4, BEALZE IO R A9 SRR B R 7
WOB YA T i RS T, e A A R DL 3 4 K
Fa £S5, R4 PRI R FE 3 Py 001 (F
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Fig.1 Analytical results of arsenopyrite in raw ore by EDS

(a) —TREbH As STRAVAEH I TIEE A (b)) —FFb P Au STTRAYRERE
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4 JEROARI P RERP R BT A L T ERE DT AR
Table 4  Analytical results of arsenopyrite and pyrite in raw ore

by electron microprobe

wy/ %
R 2 5
As S Au Fe
001 ( #:H>) 42.82 22.13 0.14 36.12
002 ( #:H>) 44.57 21.09 0.12 35.78
003 ( HERT) 0 52.80 0.04 47.17
004 ( BEERT) 0 52.94 0.07 46.18

HAs S Au K Fe (19854, Bt 2 W75 10 A 8 kA
RS A —E SRS, P S RV e T
BB . RS BRI T 4 BRI
HAER | FFCs AR B A [ 02 5 4 00 45 SR S Y
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Table 5 Analytical results of pyrite in raw ore by electron
microprobe
wg/ %
RIS
As S Au Fe

Hugs 1.956 51.539 0.021 46.427
Rl 2.369 51.027 0.030 45.815
g 4.119 49.158 0 45.648
e 2.694 50.548 0.043 45.713
g 3.183 50.203 0.053 45.500
pUES3 2.069 51.021 0 46.122

G BEEIM AL BT 1 O A PR AL, M4 9 23
AT DU, tb— 28 R B B R v 1) < Dl St 7
RBORIE A AEAE
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Fig.2 Scanning images of pyrite in raw ore by EDS
(a) —BERH As STTRAVREIS MRS (b) — W™ Au TR

L IEEF AT
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Pl 3 B FEmhr b spRb RS 1 kL 1A%
Fig.3 Secondary electron images of arsenopyrite and pyrite in

raw ore

Pl 4 B FERPEEERD™ 09 00 TR

Fig.4 Secondary electron images of pyrite in raw ore
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Fig.5 Dissemination characteristics of pyrite in raw ore

Plo kA MR B o

Fig.6 Dissociation of pyrite in raw ore
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Fig.7 Dissemination characteristics of arsenopyrite in raw ore
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Fig. 8 Dissociation of arsenopyrite in raw ore
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Fig.9 EDS analysis of gold and gangue minerals in raw ore
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Fig. 10  Traditional phase analysis process with iodine-potassium

iodide
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Fig. 11 Improved phase analysis process with iodine-potassium

iodide
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Table 6

Analytical results of traditional process chart with

iodine-potassium iodide

- SR w(Au)/(g-t™h) ST BLR/ %
RIMETER  EER RIEER IE TR
MR 4 <0.05 0.07 <1.05 1.46
BRIRER LS 42 0.92 0.93 19.41 19.42
i 4 3.38 3.36 71.31 70. 15
TR 4 0.42 0.43 8.86 8.98
GG 4.77 4.79 100. 00 100. 00
B4 4.81 4.81 - -
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Table 7

Analytical results of improved process chart with

iodine-potassium iodide

- EEEw(Aun)/(g-t7h) SRH/ %
otk R ARTEER g A
REE4: <0.04 <0.06 <0.84 <1.25
IRIRER L 4 0.49 0.55 10.23 11.46
ALY 4 4.11 4.04 85.80 84.17
FERR R 4 0.15 0.15 3.13 3.13
LRAG R 4.79 4.80 100. 00 100. 00
B 4.81 4.81
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New Analysis Method for Gold Occurrence in Carlin-type Gold Ore

SU Xiu-zhu, HUANG Zhi-hua, ZHONG Shui-ping , XU Tao, LIAO Zhan-pi, HUANG Li-juan
(State Key Laboratory of Comprehensive Utilization of Low Grade Refractory Gold Ores,
Zijin Mining Group Co. , LTD, Shanghang 364200, China)

Abstract: Gold exists in the form of micro-super micro dispersed states in Carlin-type gold ores, which is in the
form of rich organic matter. The gold occurrence state cannot be analyzed accurately or at best, can be roughly
estimated by using the Mineral Liberation Analyzer ( MLLA) and the traditional chemistry method. In this study,
carlin-type gold ore in Guizhou Huilong was analyzed systematically using MLLA, and the results show that micro-
super micro gold was mainly embedded in pyrite and arsenopyrite, and less was embedded in gangue minerals and
other minerals. The separation degree of pyrite and arsenopyrite were 66% and 30% in minerals, respectively. As
gold-bearing minerals are attached or embedded in other minerals, the separation of gold-bearing sulfides ( GBS) is
more difficult. The leaching orders regarding free gold ( FG), gold-bearing carbonates ( GBC), gold-bearing
sulfides (GBS) and silicates ( GBSi) were sequenced on the basis of the tradition method, gold occurrence state
and high content of organic matter characteristics of Guizhou Huilong gold ore. Furthermore, according to the high
content of organic matter in this deposit, the activated carbon was added in the process of leaching FG and GBC to
restrain the adsorption to gold by organic carbon. The comparative studies between traditional methods (TM) and
modified methods ( MM) show that there is only a small effect on the detected value after adding activated carbon
into the gold ores which contain about 1% of organic carbon. In MM, gold-bearing carbonates were leached prior to
gold-bearing sulfides; results of every phase data were more accurate than those of TM. Along with the addition of
activated carbon in MM, the contents of FG, GBS, GBC, GBSi in Guizhou Huilong gold ore were 1.25% , 84.
17% , 11.46% and 3. 13% , respectively, which was consistent with the results of processing experiments. This
indicates that MM can be applied to analyze precisely the occurrence states of gold in carlin-type gold ores.

Key words: Carlin-type gold ore; iodine-potassium iodine ; phase analysis; activated carbon
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