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Table 1 Analysis results of mineral composition of gold concentrate
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Table 2 Analysis results of chemical composition

of gold concentrate

Mgy Au” Ag? Cu Ph Zn Fe S Hg

w/% 2485 7.37 0.099 0.017 0.082 13.74 13.12 0.038

M4 Sh As C Ca0  MgO Si0, ALO,
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Table 3 Determination results of particle size of main metal minerals %
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Table 4  Results of fine grinding concentrates biooxidation—

carbon-in-leach (CIL) test of IsaMill and ball mill

R OE T 7 R SCRPEHLANERS 0 BRI HLANE RS 0
w (EEG 41

79.32 84.81 92.82 84.86  93.22
-38 pm)/%
Akt 4 i/

27.10 27.86 28.5 2755  28.10
(g-t™")
RIS 1 4 f v/

2.07 1.70 1.36 1.83 1.47
(g-t™h)
&2 /% 92.36 93.90 95.23 93.36 94.77

H1 2 4 AT AT BE 67 A0 T, S0 B LA PR
W B IR AR T 4 b o BEAIG, IR R . PR AL
A ORI R /N /N e ML AR, D A ek
< UL P A0 22 55 PG A R B 14 T30 5 1T BR AL A P
R R A I, T e BE A, BRI R AR 7
3.1.2 SCRVENLANEAS 5 5 S X H AR

SCRD BRI 4 A0 RS 5 8 RS 0 2EAT A R
e—pcisext Heikss, 25 R WA S



2025 E 11 H/F 460 5

EEEE N :

RS HERTSENARBTEVEHL—REBREER
Table 5 Results of biooxidation—carbon-in-leach (CIL)

test of finely ground concentrate and conventional concentrate
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Table 6 Results of pollutant process control test of finely ground concentrate and conventional concentrate
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Table 7 Results of primary biooxidation test on finely ground

concentrate and conventional concentrate
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Table 8 Results of primary bio-oxidation slag CIL test on finely

ground concentrate and conventional concentrate
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Table 9 Results of second-level biooxidation test on finely ground concentrate and conventional concentrate
e S S/ (gt") w(As)/% wFe )/ % w(S)/%  w(S*)/%
— Y ik 29.2 0.5191 6.693 3 6.78 3.50
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Table 10 Results of second-level bio-oxidation slag CIL

test on finely ground concentrate and conventional concentrate
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Table 11  Results of pollutant process control test of finely ground concentrate and conventional concentrate
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Fig. 1 Process flowchart of BIOX biooxidation
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Fig. 2 IsaMill process
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Table 12 Comparison of monthly main indicators before and after selective grinding application

MHBTBE H A i/ (-h™) wET AME-38 wum)/%  w(S*)/% S /% BRI AL/ (g t")  ARIE%

11 8.29 81.12 9.98 97.28 2.45 87.81

2 8.22 79.83 11.88 97.33 2.15 90.18

;T 3A 8.69 79.97 9.25 97.00 2.31 90.21
4 8.64 78.40 9.38 96.51 1.75 91.9

FHEIE 8.46 79.83 10.12 97.03 2.17 90.03

I A 5H 9.56 90.90 9.92 97.88 1.71 93.31
6 10.76 92.67 9.72 97.88 1.51 93.55

7H 11.65 93.21 9.62 97.52 1.36 93.8

It N= 8/ 11.25 91.18 9.63 97.82 1.41 93.56
9H 10.53 90.03 10.84 97.72 1.20 94.44

SERA{E 11.05 91.77 9.95 97.74 1.37 93.84
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Table 13  Concentration of pollutants in effluent of CIL test before and after selective grinding application of IsaMill

i s HEMEAL p (BB (mg-171)
w(BED 2 -38 pm)/% SEEAA % [Fe(CN)¢] As SCN-
1A 81.12 97.28 483 18.05 1531
2 79.83 97.33 479 15.18 1567
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WREE 1 529 mg/L, N R 28 1 003 mg/L, B 34.40 %
AT R [ Fe(CN) J PR LR 443 mg/LL,
I 5 B 22 319 me/L, B 27.99 % . M H FEARfLits
POk FH WG SCN 5 [Fe (CN) 14 o & v i 1 52 30
PR RS AR E T R 1—4 ] SCN TRk R
1341 ~ 1678 mg/L., 5 H (i ¥ 1) &% % 1 095 mg/LL,
6—9 H T E7F 856 ~ 1 120 mg/L, o K IgE I 5 ; 1—4 H
[Fe(CN)J“Jo i ¥k i 0% 20 7 386 ~ 483 mg/L, 5 H R &
339 mg/L, 6—9 A Fa i ¥ 293 ~ 342 mg/L, Fa i 1t R
U X — AT, VPRI B X615 Y iy 1) 45 il 35 SR
B KRt AN S R RUR o3 RV A5 1R 1 A B
AR AR S A Tl K 51T .
4.4 WO

N FHIEREME B B AR S5 77 AR I 2 B R g AR
# St asiat B E D FEEETE, OZPREE T
SR 3.81 A 4 L, AR 2 B 43 53.28 kg,
PSR 4 A0 ST 2 3 197 J5 G 5 [] Bk A B 42
F30.60 % BYTEBL T, B MOKG B AR D 51.65 0T, 4F
A L2 371.88 T3 00 ; BUALANTH AR R AR D 47.52 ¢,
WA AR 64.15 T3 70 ; R WAL B KA M 18.76 TT/m’
2 1313 70/m’ AETT A 123.25 T 0. BRSSP B L
BT A 238 J7 J0/a SR EEFRI S 11 T3 90/a, [HE ]
T847535 3 501 1 o0/, @FFPRA R b iz A SE i
Sk—ad A Up Rl AR B S A HE R 115.25 ¢
AR AL D HE L 27.24 v, A TR Ak BE HE E 5 AR
[ B A 0 A OR 4 TH 2D 2 K HE i, AR AR
FEAR IR B 1 ff . DFH S8k a5 )2 11O T o7 XA 28
W AR R4 5 B S A W R S s T

LA E ARG SBOR KR, B 1 AEAH
BERAE B W D0 N SE LY RE IR R TS s, T
BB AT A Wy AR AL T 2 S B R T e A 4
WHARSE B e

5 #HitERE

/NS 2 Tl gs 5 Tl R4 5
TE TP BT H AR B A — IR RS T 21
AR, FEESS T .

DY 5 8RR P R PE T MBS R kG
W BER 41 A -38 wm 5 1 79.83 %42 T+ £ 91.77 %,
SRS TE0.71 E 4 A IR A R S 0 BE S 10 2
PETHT W) R RCR N IR LR T 5252 T B IiF 3
fitlh s [RVESE , SC R BEHILIK 725 K7 2% 0 A skt 0, 1 0 10 3k R ff
PREALE DR RE R AT, (5305 B2 1S 0 2288570 F it R
A A R 3 B K

2) 4 IO i R T AL S
Wi 4 ISR I 90.03 %3 T+ %2 93.84 %, $2 3.81 H
Gy R, BRI A e AR R

3) V5 Y AL AR R Tk N S kiR e
MR T 7/ N A WA it 7 3 11 B N 5
34.40 % .27.99 % , BEAR T AL BAIH FE & 5 P K A 3
BAS SEBLT B PR RES

RAMEFE ] i — 2 AR EE ™ S 8 (anf o Bkt
L) R F RS A — d5 i SRR 1 A
TF R BERRE RN SR IR 5% s S5 A U E e &
FAR R BT Y 5 = el A i B R e i — 25
PETH AW E AR s ¥ R B AR N VG L A =



2025 5 11 Hi/ % 46 % N

R A A A BT R IR N AR S AT (1) IR RN RGBS IR B i R F LA

NN a4 WEFEL]. 9542 ,2022,43(5) :63-67.

(5 % % 8] [12] aUiHs et % RO RFHLE 1% B 0 B,
i<y .63-67.

(1] b S B FISTO AL 80 6 9 HIR A A %2 s een -
I TE TS 2 e R L T
s it 0L A 25 R 5 2, oA A 7 1

‘ GeBE )AL CIACH ) At Ml 114

2] hEE A AR RIS B 2 Ml RS R

- iﬂu %iﬁﬁiﬁyf;%ﬁﬁ;ifi ng;fj?iﬁ 2010 R L BHEE K203 BV BT K%, SR
T PRSI L Ao R R P 2 2010:617-622.

2025.

M o s A [14] BU3E Wor . AEETG 4 LM Ut A Dl Ak, 2006.
(3] XRG4 — R b PR A RS 07 O Bt s Ak 2 4 (15] EhACEE. 7 [ SRR 26 A Wy o A 4 G LK 250
AL THAL BT 201610957133.7[ P1.2017-05-10.

SRS N A B LR GREHRD),2024(3) : 140-
(4] XEI5, XIRDE, W ER , 4 A i &8 L W T S Ak o R Ak 0 1 A0F

147.
SR LA =Y 5 FH,2021,41(6) : 150-156. (161 BEBEAS . TOBSHLLE 4B b B P 1], 4 2023, 44(1) - 58—

(5] o 5. o7l JF & 9 #% .0 8K 3 J) [EB/OL]. (2025-02-22) 6.
[2025-07-107. hitps: //www. sohu. com/a/862220243_121123898. [17] SR Wikt R HLLE £ 5 L R B D). 2
(6] zZifgdl, W2k, sk B 2 AN RIS & S 34k 1 1 4 .2019.40(10) : 52-56.
BUH R AR =T e SR () ] 3 72 TR 2412, 2006, 6(5) : 849-856. (18] M. IME B8  BEw 35 W 3 0 1 B RR w645 1 5%
(7] BRJ7 SRR sn 4 (M ] 305t h 4 ol A, 2003. LT ], T 6 4 B 241, 2019,29(11) :2 671-2 680.
(8] FRATAL AR FFE SR AR TEBFEL ) SR0™ [19] @ik ORI 6B B AR 9 1S & R [/
111,2003(8):21-22,44. HEOEEES AR TR R E— T EG G485
(9] SRH:SE, Hfh, 2l bE, 55  CRPESHLIE R | A Ha k) ke 5 )\ B S ARAE S8 S0 A BTHE : B2 R TR AR A
WA A R T ]. 16 LA, 2023,43(6) :97-99. 7l,2010:39-44.
[10] T, MBI, B 4E %, 46 SO0 B WLAE SEaa B 14 3 56 [20] s, SEIGPE A7 S, 45 KA I 5 MR 4 1 3 4 B ™ 25 A
JHIJ]. #4:,2018,39(4) :44-47. I RFIE R AR IRAS L) ] W 41 ,2025,45 (1) :55-64.

Application research on optimizing bio-oxidation process and pollutant control
through selective grinding technology

Yang Peng, Han Yongqun, Tian Liguo, Yang Chao, Shi Qi, Zhang Yaojun, Zhao Junwei
(Guizhou Jinfeng Mining Limited )

Abstract: Inresponse to issues such as slow oxidation rate and low efficiency caused by insufficient mineral liberation
in the bio-oxidation process of gold concentrate, the synergistic effect between selective grinding and the bio-oxidation-
carbon-in-leach for gold extraction process was studied. Through experimental and industrial case studies, its impacts
on oxidation efficiency, gold recovery, and pollutant control were analyzed. Industrial application results demonstrate
that after implementing selective grinding technology. The S oxidation rate increases by 0.71 %, and the carbon-in-leach
gold recovery improves by 3.81 %. The concentrations of thiocyanate and ferrocyanide in the carbon-in-leach tailings
decrease by 34.40 % and 27.99 %, respectively. This technology can provide valuable reference for enhancing quality
and efficiency and reducing pollution in bio-oxidation processes within the gold industry.

Keywords: selective grinding; IsaMill; bio-oxidation; pollutant process control; carbon-in-leach; thiocyanate



