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Table 1 Analysis results of major elements in circulating leaching

solution, gold-loaded carbon and regenerated barren carbon

et Au Na Ca Mg Cu Fe  Ni
w(BEH) /% 489.700 — 320 0.069 0.10 0.27 0.83
w( LR /% 48.220 — 2.05 0.064 0.032 0.18 0.62
pUIEFRR R Y

0.16 2888.00 514.40 5.60 112.60 752.00 25.40
(mg-1L1)

T DN g/t

DRCRAE 1 HEIR SRS A, pH (B R 8.18, % AR
BF(CN)A 0.30x107™, 4 BT v A 0.16 mg/L
1.2 BEIREH

FHAL 1 BHLG 790 7 22 22 25 W 2 T8 i 1
B BEARARITRE T RIB AR 5 4 JE R AR RN, T
HEGR S CN e P54 Rk 3 R &
BHIR 7, 85435989 AS.DN3 1 LN6., o, AS BHIG
FR R — B0 AT HLI s T R BIBH I 7], A 50 B
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Fig. 1 Test equipment for calcium removal with carbon dioxide
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Table 2 Test results of the rules of carbon dioxide aeration

pressure and saturated dissolution time

TS, Wik FARBY TR RN
MPa (m*-h)  [m*(m2-h)] /L it [ /min
0.15 0.10 5.00 19.49 11.67
0.20 0.16 8.00 24.51 9.50
0.25 0.21 10.50 19.25 5.50
0.30 0.35 17.50 12.80 2.17

2.1.2  JZJ pH it
AR DTIE RS ROCR 32 pH R R . 8 T RERS
T 1L 2K BRES B T, i EOR MEE AARBRARE
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Table 3 Test results of reaction pH

B R

S B
pH{HE  Ji/MPa R
10.3 0.25 pH PEH T B, A & AR TUE UL
pH PU# T, 757540 s J5 pH (EFEZ 10.4, K2R
11.0 0.25

BUVE R ; pH RS T 8.8 VAR 524 N ANAE
pH B R, 7540 s Jm pHAEME = 11.2, & /F
PUBE RN 5 pH B 2 8.8 Wl 5 4, L LA 78 4 K

==

FE

12.0 0.25

M3 AT LIE H :pHAEH 12.0 8, S A8 7845 Fa
FE o TELPRA =it R rh, @ BOR S pH i 2 2
11.5~12.0. &G %@, R A K+COTITERE , X
5 CHRL14 [ T8 N 25 v BEARAT .

2.1.3 B[]

SR B RIS 2 R LR 4, R AW LA R
IO IFTE] A 1.5 b, 45 25 BR 2R 5K 96.54 % 5 15 JE K [
AF ), 0 S BR R G ek 2% o PR ik, 3 i e s o7 i 1]
1.5 h,

x4 RMNAEIREER

Table 4 Test results of reaction time

FN B BB RA CaliE W/ (mg- L) Ca KBRF/%
1 10.88 63.27 88.07
1.5 15.08 18.35 96.54
2 19.28 17.71 96.66
2.5 23.48 15.88 97.00

ZEA RINRIREE R 20 AL R BR S Y fefE T
SBHCN N pH AE AT E 11.5 ~ 12.0, HAEREA
N AR R R pHAE AR E 7E 105~ 11.0, KK )
0.25 MPa, JZ W B8] 1.5 he ZERE T A5 F , 85 B
REETE90 %L I
2.2 HEERFIRGXNIE

SEFRAE PR AR R TR IR % LR SR A A
WA R TR, BT, MRS T
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Fig. 2 Test flowchart of calcium removal with scale inhibitor

for pregnant solutions
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Table 5 Comparative test results with and without scale inhibitor

FHLHR 77 A/

(=N Au Ca Mg Cu Fe Ni
(mg-L7)
51.70Y  4.15 0.081 132 0.68 0.65
w( 4
400 59.70Y  3.72 0.081 125 046 0.62
5%
800 64.09" 291 0.080 1.21 026 0.60
. 0.125 304.20 2.35 13.11 530.56 0.96
P )/
400 0.045 347.60 2.80 13.44 529.00 1.28
(mg-L™")
800 0.001 426.45 3.94 13.89 540.50 2.25
D) HAH o

F6  PRIRFIX & U BH Z H ST

Table 6 Effect of scale inhibitor on gold adsorption rate

BELJR 70 14t/ (mg - L) VA EYA
0 21.88
400 71.88
800 99.38

MR 5 3R 6 W] LUF 1« Bl BHYR 7 14 48 i K H
T IE AL SN, B4 e i 2R T Y A AR
oo Horp B TR U 2 [RIA, AW
HRE W e, A R R IR S K
2.2.2  FHIGFEIE S

IR EFE AS . DN3 FI LN6 25 3 FBHLIG 771 , 76 36 7
R R 8 /L, W BRI [A] 10 h 2504, 164 7 BEYR 77040 ik
W5, 4R WK T,

®7 BBEFRERBER
Table 7 Test results of optimal selection of scale inhibitor

BEIGFR BHAGFH R/ (mg- L") p(FW 4 )/ (mg- L) S W% /%

0 0.073 53.50
AS 40 0.041 73.89
DN3 800 0.048 69.43
LN6 800 0.061 61.15

MR T AT LR H - AR SR R YR 700 2 REAS 1R T 4
M RRF o FCrb, AS BEIRR DA HILBHYG 71 , 7642 i <6
B R R B DN BRI RIR Z . LiB % it
B FRIVERE 5 WA , SR E DN3 B o



2025 FE 6B/ E 405

EREEN

2.2.3  FHIEHI AR

DN3 BHI I sl g R I % 8. MRS LIE
th  Bifi 75 DN3 BHYE 71 2 3G, 4 W B3 52 4 B T
JaREARES >4 DN3 B H 4 900 me/L I, 4 W
B 25K B B K, H 70.70 % 5 4k 25 39 i DN3 BEIG %1 H
i, KPR AR, UL, 5 2 DN3 B 7
AR 900 mg/Lo

*8 DNIMEFEFIAZIXKELER
Table 8 Test results of DN3 scale inhibitor dosages

DN3 B30 (mg- L) p(FEE )/ (mg- L) IR 3/%
300 0.064 59.24
500 0.060 61.78
800 0.052 66.88
900 0.046 70.70
1000 0.048 69.43
1100 0.050 68.15
1200 0.048 69.43

2.2.4  ESHAK:

A AL AR B pH MW 18 19 8.18 5 &2
10.26, H1 000 mL 5t ¥ , % L7 4 o/L IR HEITA
X 5, DN3 BHIG 751 H & 900 me/L, LA 2 v/min {1 3 4
(7 AT B . BB 24 W, EAT TR A,
TSR, AT 24 W W I, AL AT 100K, B
FRZ B 5% VR A 28 10 L, B0 BRF R [] 5 240 he TR BT S
FEWR G5, BURE 4 B, 9155 T BHLIJ 790 0 By i i
TP, 25 R WK 9,

F9 ELEEHRIEER

Table 9  Test results of continuous carbon adsorption

Bzt JCREYE A B ES BELI R34 0 B
pUBH A )/ (mg-17") 0.056 0.035
2% B %/% 64.33 7771
w(HER4A)/(g-t) 210.90 261.30
w( 8R4 5 )/ %% 4.79 3.03

R 9 0T LU Bt B 700 BR A5 0, 4 W
M 64.33 %I-TFFZE 77.71 %, 5 T 13.38 H 401 34
p A A B R AR T 4R T 23.90 %o X R
VSRR RS VBRI R & AR B A RN TR T R
(S  , 16  e W BAE5  R ak 55 , LR e ol 404
74 B A BURAR T 1.76 T 43 . BRI RIB A,
PR T T A 4 W B a2 T RIS T I SRR Uk P
AR TSR 5 A W BRI [ B B T T 2R R

3 % it

1) = A B ST W) 20 R0 18 B A 25 R
LU pH (& 2 11.5 ~ 12.0, 4E 55 [0 pH {H 10.5 ~
11.0, 725 77 0.25 MPa, R[] 1.5 h, 45 25 bR =R g

535390 %L L.

2) 78 BRI BELIJR 570 RE 8% A3 A% 0 /0 45 7 17 1

B b W R A Bl TR e A A AR R B e 4

o 7£ DN3BHIFG 7 A 900 me/L 4514, 4 W B 5 44

R 7771 %, 848 %4 AR 261.30 gho
3)WFFERI K FH PR — B AR AP BRAS 5 5l

DN3 B3R BE BRES K 5 77 3K, Al LUA R AR A

PR Z RS Ve i, 1 R R RN 4 Y R R i
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Experimental study on curing roasting of a carbonaceous fine-grained gold ore

Guo Mei'?, Kang Min'?, Guo Shuanquan'?, Wang Yonghai'?, Yan Na'’, Wang Xiang'”
(1. Xi’ an Northwest Geological Nonferrous Metals Institute Co., Ltd.;

2. Engineering & Technology Center for Comprehensive Utilization of Mineral Resources of Shaanxi Province )

Abstract: This study focuses on a carbonaceous fine-grained gold ore from Shaanxi Province, with a gold grade of
5.55 g/t, where native gold is extensively encapsulated by carbonaceous and siliceous minerals, hindering efficient
enrichment. To address the challenges in gold extraction caused by the complex mineral structure and achieve deep
carbon removal and gold recovery, a "curing roasting—cyanidation leaching" process was employed to investigate gold
enrichment during progressive oxidation. Key findings include: raw ore (particle size of =2 mm) cures into bricks under
15 MPa pressure; roasting the bricks at 550 °C for 16 h achieved a carbon removal rate of 87.06 %; under optimized
conditions (grinding fineness of —0.074 mm accounting for 75 %, eco-friendly gold leaching agent dosage of 2 000 g/t,
pulp density of 40 %, pH > 11, and 24 h cyanidation at room temperature), the maximum gold leaching rate reached
91.68 %. This research provides technical guidance for the industrial utilization of carbonaceous fine-grained gold ores.

Keywords: fine-grained gold; gold extraction; curing; roasting; carbon removal; cyanidation; leaching rate

(L#EsE4501)

Experimental study on deep calcium removal from large-scale heap leaching circulating solution

Bai Yang
(Inner Mongolia Pacific Mining Co., Ltd.)

Abstract: In response to the accumulation of base metal cations such as calcium and magnesium during long-term
heap leaching operations at a gold mine, which negatively affects production efficiency and quality, a combined technical
scheme was proposed involving preliminary calcium removal from barren solution using carbon dioxide and deep calcium
removal from pregnant solution using a scale inhibitor. Experimental results determined the optimal process parameters:
adjusting the pH of the barren solution to 11.5-12.0, maintaining the carbon dioxide injection pressure at 0.25 MPa,
and setting the reaction time to 1.5 h. Under these conditions, the preliminary calcium removal efficiency from the bar-
ren solution can stably exceed 90 %. By adding the optimized DN3 scale inhibitor to the pregnant solution at a dosage
of 900 mg/L, the calcium adsorption on gold-loaded carbon was reduced by 1.76 percentage points, while the gold adsorp-
tion rate increased by 13.38 percentage points, and the cost of acid washing regeneration was significantly reduced. Continu-
ous testing demonstrated that this combined technique effectively reduces the impact of calcium and magnesium
ions, enhances gold adsorption, and plays a significant role in improving the production process.

Keywords: heap leaching circulating solution; calcium removal by carbon dioxide; scale inhibitor; adsorption

enhancement; gold metallurgy; activated carbon



