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Table 2 Analysis results of mineral composition and embedding size
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Fig. 1 Embedding characteristics of pyrite,quartz,and sericite
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Fig. 2 Flowchart of gold recovery by total leaching test
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Fig. 3 Effects of different conditions on gold leaching efficiency
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Fig. 4  Flowchart of collector type test
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Table 3 Collector type test results
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Fig. 5 Collector dosage test results
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Fig. 6  Activator dosage test results

1 6 W] 0. B A A R A A A RS, 4 i
Ko B Au [BCRZ W E T, Au S 2 28 TR/,
R A FH A F) 400 g/t I, R4S T B AR Au
MUK TN Au fh 7, PRI, ok B 6 R 4 o
400 g/t, LS F 2k
2.3 BYU—FEBAIZHARKKE

WG ER AR T 240, 0T TR I —TR LIk &
T 2B, XK AR A 7, 4 R W& 4,
H 2 4 n AL P BRI R AR I RS 07 Au L7 AT Au
KRS R 21.60 ¢/t F1 14.47 %, TR Au fi i
H90.79 g/t, BB 42 i 4 BRI AR 1) T HE— 2P 1
Th, &8, Au R RA 74.1 %, 015 2B 4k
W Au [FICR K 14.47 %, IRICFEE FiZ0 4 Au
ISR AT 3K 88.57 %,

3 & i

1) AT ARG FE A 2 0 AT T R T
SRS, AR R R AL 6.64 g/t H:
W 51.9 %Y E A WAL FEIRAE TR Bk A
YEET YT,

) ERE M T 24T YRS 4 -0.074 mm
fi k6 90 % =] 24 h FALEAHI & 3 ke/t B, 42
2R 741 % (B HEEREE Au fbf 1.72 g/t
F A TSR v 75 i — 2 7t

3)RHABRM—FERREG T2, IR E A&
100 g/t TG AL B B2 4 FH it 400 o/t V7 16 R0 SR f e
R AR T, SR A9 Au S A7 3K 3] 21.60 g/t
Au [FICE R 14.47 % B T4 Au B B AT
35 88.57 %, Won iz TR EAA B E e Th Y
R



2025 £ 1 HI/ 5 46 % T

[ % x #fk]
(1] SEaffl s A AL B0 G 1 4 Al S R LA 58 [ D] R A
BB T R4, 2023.
[2] ZHANG D C,XIAO Q K,LIU W F.Acid leaching decarbonization
and following pressure oxidation of carbonic refractory gold ore[ J].
Journal of Central South University,2016,3(7) :1 584-1 590.
[3] WANG J,XIE F,WANG W,et al.Eco-friendly leaching of gold from
a carbonaceous gold concentrate in copper-citrate-thiosulfate solu-
tions[ J ] . Hydrometallurgy ,2020, 191 ;105204.
(4] A, T, A T SR T L T
FE[ 15716 ,2021,30(4) : 140 146.
(5] VEBS, M A% 45 e R AR YEAL BG4 1 3806 X0
WFE[1]. 7642 ,2022,43(7) :60-66.
(6] Bubfhs AIBUH, 558, 5 T VYRR M AL B IR Hh B iR 3R) 52
B[] TR R, 2023 (2) :63-69.
(7] FIE5], et ks &5 £ 0 L Or e [ ] il T2,
2020(1) :6-10.
[8] HPRAE, EW , F R, 5 AL BEH FAL B kA e AR T ]
A OEERES TR, 2017,8(2) :83-89.
[9] SRBLBE. T R EFEE S0 ML IR A 4 BT 2 W 5T SR
MID].EW . ERHBIT R, 2020.
[10] =HIESRE A E M)LK el it , 2011
[11] LI X H,ZHANG Q,XIE J, et al.[ Au(CN), ]~ adsorption on a
graphite (0001 ) surface: A first principles study [ J ]. Minerals,
2018,8:425.

[12] SRREL T 20 Wb 3 &0 5 Y Toh iy R 1] E
4R AR, 2021(5) :158-159.

B7 Rl —PERATEHBET RE [13] EH B T 0 02 M R o R .
Fig. 7 Flowchart of combined leaching—flotation W =LA R ,2020(2) :37-43.

[14] R, kSO AR ES &0 A T 20 w2 Ems 1] 0 R
1£T.,2020,49(22) ; 128-129.
[15]  FUd, 200k ReA, S R EER B M L0 w4 []].

process for gold ores

= S A T A~ b 2 g ot
R4 RU—FERATZARAKER AT 48,2021 (21) :217-218.
Table 4 Closed-circuit test results of combined [16] FEIFR, BEEDE, X F I8, 25 H ol S Xk & ik 4 0 h 4 1 R AE
leaching—{lotation process WREWFIE[J] A B4R (EYTH5) ,2021(6) :52-60,81.
- [17]  SRMHE INES. FE L0 B Rk m e TER )] R
4 peasg, AL AR e g Al.2020.36(11) : 117-120, 134.

(g-t™h 2/ %

[18] WANG Y L,LIU X,YAN J M, et al.Selective extraction of arsenic

T
i 445 21.60 5388 14.47 and antimony from gold bearing sludge using two-stage alkaline
R 95.55 0.7 44.12 11.43 leaching [ J ]. Resources, Conservation and Recycling, 2021, 167
Bl 100.00 1.72 100.00 25.90 105388.

[19] GUO P,WANG S X,ZHANG L B.Selective removal of antimony
4 ) %%;’é ﬁ , 7% tl:',—‘}?iﬁﬂ?éé‘]: 2 X:E ﬂ h2ii] ’ﬂf& |:l]:|':1 from refractory gold ores by ultrasound[ J ].Hydrometallurgy, 2019,
e AT AT AT U A I=! o A FHL 190:105161.
VLA RO 2 T B 2 L (AT " I, e
f ) ” = 1 [20] DGR, BHLr S e b P i1y T2WH5E )]
— 2 SR (.48 (HEHH5) ,2024(3) :83-90.

Process mineralogy and beneficiation process study of a complex gold ore in Peru

Liu Chaoxing', Hu Zewei’, He Dong’, Song Qiang®, Xie Xian’
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Abstract: As easily processed gold ore resources become increasingly scarce, developing efficient processes for
low-grade, sulfur- and arsenic-bearing complex gold ores is critical. This study focuses on the process mineralogy of a
complex gold ore in Peru and compares the treatment effects of total leaching and a combined leaching —flotation
process. Results show that the gold grade of the ore is 6.64 g/t, with 51.9 % of the gold encapsulated in minerals,
primarily hosted by pyrite and quartz. Under optimized conditions, the gold leaching rate via full cyanidation reached
74.1 %, with a residual gold grade of 1.72 g/t in the leach residue, indicating room for recovery improvement. By
subjecting the leach residue to flotation, closed-circuit tests achieved a gold concentrate grade of 21.60 g/t and a gold
recovery of 14.47 %. The combined leaching—flotation process increased the total gold recovery to 88.57 %, demonstrating
significant advantages for processing complex gold ores. These findings provide an effective technical reference for
future complex gold ore development.

Keywords: gold ore; leaching; flotation; combined process; pyrite; process mineralogy





