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Table 1 Chemical composition of gold concentrate ( mass percent ) %
)% Cu Fe( Total ) S As Sh Ni Si0, Ca0 Al, O, MgO Au*
o 0. 84 38.28 45.19 0.02 0.01 0.01 12. 06 0.45 0.61 0.01 4. 69
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Fig.1 XRD pattern of gold concentrate
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Table 2 Analysis of the form of gold existence in

gold mines (mass percent) %
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Fig.5 Effect of smelting temperature on the

content of gold, copper, and sulfur in slag

FHIAT S AT A0, U v 4 R BRI e B v R R
BTN SRR 1300 °C ¥ 4 VB LB
[ B2 510 0. 23 ¢/1.0. 10% Fil 1. 37% 5 kL3

EHRIREE R 4 R BRI E JC T R R
X AT PR 0 TSR AT L QO T s iR T A
S FlEFGE gy, R T Fey 0,5 FeS {938 i 1
T R, T8 R RS AR i A RN A TS R B AR,
TSNPk HE R QBE R I IR T, T h A 2k IR
RSB RS 1 R B BTN e T i
U INER B 1 SR B DO R i 5, T B o0 B RO I
o AP R R , I A5 TR Ak L
R LGEH R, WE 1300 CONmn B
3.4 PEEEIAIEZ M

TEW AR RE L 13 4Gk HL 0.2 4% # R ¥
1300 C AT TR ARIRDTIE IS )X v 4 i
B & AR, 25 AN 6 R

3.0 6

5. ——iEge 15
. —=— A A .
= —— S 148
< 20r iz
0 4
4n 157 §
T 0r £
! 11 gy

0.5- 40

1 1 1 1 1
0 20 40 60 80 100 120

AR ] /min
B 6 LRI ]S i v 4 i B 2 A R
Fig.6 Effect of holding time on the content of
gold, copper, and sulfur in slag

Hr I 6 RIA, i A &8 o i B TR e ] 3
KIMIG R, SRR DTRE RS [ K T 60 min, 5 HoA i 43
R EICHE AL, O H Tl 4 Bk
P, RIb A i AU et | A2 i i ok — oy
A B AL SRS, e A S
JRHRAE , ME L3 A 2 TR B[R] B AL 5 X T LA e As
P ROt R v v v 240/ NG 72 5 7Y
YEHIF T AR ER B W 5, W DR [R) 36 K
R A AR S BB WAL, S BE Ly B L (2
FEGRIHA U R Hp 5850 A/ NG T 5 B8 A bR v Ak
R i 00 BT R PR ok e 1™, e AL e 2
P, X L3 e A K T A ) i) 5 6 R AT 5 i o 2%
7% I B E 60 min Ry A PR IR ]

3.5 gaEHER
TEIRSE 1300 °C LRI DTFEET ] 60 min 8 AHEK



.62 - T E A &5 A

BEIZE

FELE 1.3 A5RELL 0.2 KPR N TR &0 i H s 4 23
BRI, 45 R, P B S B
0.23 g/t F10.10% o < [m] i 573 51 23y 96. 8% FI
92.3% . A A EEA AT RAILEE 3.

R3O B EZ AR (R L)

Table 3 The main element composition table of

Matte ( mass percent ) %
53 Hr I Cu Fe S Au”
A 0.10 42.10 0.83 0.23
B AR 2.98 60. 83 24. 49 34.4
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Experimental study on gold collection in low copper matte of refractory gold ore
SHI Yu'?, PENG Shan', WANG June'?, TIAN Bo'?, LIAO Yuanhang'
(1. State Key Laboratory of Comprehensive Utilization of Low-Grade Refractory Gold Ores, Xiamen 361101, China;
2. Xiamen Zijin Mining and Technology Co. , Lid. , Xiamen 361101, China)

Abstract; At present, it is difficult to treat fine-grained low-gold and high-sulfur gold ores, silicate-coated gold
ores and other refractory gold ores. In the literature, the pyrometallurgical smelting of copper-containing materials is
mostly used, and the comprehensive recovery of valuable metals in the ore is realized by using the capture capacity
of matte relative to precious metals, However, the actual production will be limited by the supply of copper smelting
raw materials. Therefore, in this paper, a low-copper refractory gold mine abroad is used as the raw material,
without adding copper-containing materials, and gold is captured by low-copper grade matte. The equilibrium
separation relationship between FeS and Iron olivine slag was investigated by FactSage software, The effects of
temperature and slag type on metal recovery rate were investigated by single factor test, and the following main
conclusions were obtained. Factsage analysis shows that in the FeS-FeO-Si0O, system at 1 300 °C, the two-phase
separation of matte phase and iron-silicon slag can be achieved by controlling the type of smelting slag, even if the
matte phase contains very low copper or does not contain copper. Under the conditions of temperature of 1 300 °C,
holding time of 60 min, Fe/SiO, =1.3, Ca0/Si0, =0. 2, the matte phase gold and copper grades were 34. 4 g/t
and 2. 98% , respectively, and the gold and copper recovery rates were 96. 8% and 92. 3% , respectively. In terms
of phase composition, the matte phase is mainly composed of four phases; fayalite, magnetic iron, ferrous sulfide
and polymetallic alloy. The associated elements such as arsenic, antimony and nickel in gold and ore are highly
enriched in the alloy phase of copper matte.

Key words: refractory gold ores; capture of gold by molten matte; low copper grade matte; slag phase; gold

recovery; copper recovery



