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Experimental study on non- cyanide leaching of
a low grade oxidized micro fine gold ore in Sichuan
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Abstract: Leaching experiments were carried out.to extract Au from a low-grade oxidized fine-grained
gold ore with Au grade of 2.02 g/t by adopting the whole slime leaching method. The non-cyanide
leaching agent CC-1 was selected and the corresponding parameters were determined. On this basis,
leaching tests were done on three ore samples of different particle size and then gold was absorbed from
the leaching solution by activated carbon filled in column. It is shown that the heap leaching with the
non-cyanide leaching agent CC-1 was suitable for the ore. The leaching rate of Au reached 92.75%, when
the ore was ground to -200 mesh accounting for 80% and the slurry liquid-solid ratio was 2:1 and the lime
dosage was 3000 g/t raw ore and the CC-1 concentration is 0.10% and the leaching time was 30 h. The
adsorption rate of gold from the leaching solution was up to 95.72% ~ 97.11%.
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Tab.1 The chemical elements (mass fraction) of the sample /%

&4 Au” Ag" S As TFe Cu
HE 202 <10 003 010 870 001
M5y Pb Zn  HHUE  Si02  MgO  CaO
4HE 00045 00152 020 5436 270 3.93
R4y ALO; KO  NaxO  P2Os  TiO2  MnO

e 12.01 2.40 0.09 0.33 1.73 0.21

HE: Au, Ag RN gt, AR

K2 FamERLEMHEITER
Tab.2 Chemical phase analysis results of gold in the sample
e OBRR WOR) Bt R,
TR e m o omr omom M
&&E/(gt) 166 009 016 0.05 0.06 2.02
A% 8218 446 792 248 296 100

HHER 1 3 2 AT, JE 4 anfr 2.02 g/t, LLF
BEeAE, HoaETOROHBYE . IR, HER
AR . BAJR S A kAR, R
IR RIS 2R P A ORI, N LRI
B TR WAL, H5E HONTIAIR &0 AR
FEEBU VAN, NN WA, B
A D - FU Y =P S a1 @ T 7 TIR= #k §  @ SR T /8 A LT
WRIEFRI, B BAE IR = BHR— R LK
AN YEERE AR, PERKA.

1.1.2 =24l

I A AEFUR A SR = |25 7] CC-1 K&
CC-2. CC-1 HIft4l NayS,05. Zhfbis . =i
NaySOs. CuSOs M /b Easini 4% — g LBl id il 322
RN TA3 3, CC-2 40 NaxS,03+ (NH4)2804-
Na;SO4v CuSOq S/ &I INFE — & LI LIk B
TRA G133 o )25 WP IR th )5 4 L B AR A7 . CC-1
J CC-2 ¥R KA AMmA, HiRTHET K.
X ELAREE F NaCN Ry v, A K AR SE G E = AN
Tolkg%, NaOH Jyth 24l
1.2 REHE
1.2.1 &REHR it

AR IR RIS R TE R RS 52
RFIFR IR EE . B 41 A KA REEPH). &7
HH ()26 DR 2 FE iR AR e, JEPLIE
JEFIR A W AR KA R S 22
mm, % XMB-¢p200x240 #REENLIEYN. EIEKYEE
W LG 2:1 2 NBRMR, NN E A KRR
FJEE T XMB-70 24 =RV FE P L, 735 30
r/min FATEMARRE B, B HERE TSR, 5
KEHTTHIEER &S0, YA 3 Al Kbk
g R AR . KA GB/T 11066.8-2009
AL AR E R S o8, 412 H 3R (Raw)
BEBBECHH BT &SR 5B BBHR BB S
TEEmtE T
1.2.2 #HRAR

FEIRARI AN THRIHEIR 260, B8R AER
R FIFE R IR AR . 35 KR 2l
MERE 4> 42-30. 20 A-10 mm 55 3 ANRLFE
¥ 5iE B A KRS SRR B T 930 cmx1.2 m
AP RAR AR . HREEDT: 1) A
THAEEEEANZ; 2) PLATRRIR H 5 ik
(3% H TR AR RS, 8 &1 0.025% NaOH 7K
B 0.10%3% H AN BAG A BUHIR 1, IRAEIE IR
BB AR T EREANIR B A, 7R S
EaT; 3) AR ERUE, H 0.025% NaOH
KIEW . 0.05%3= HANERBTIIZ H, 12 HRATE
0, BERBEPEKRE<0.02mg/L, WAL,
2SS TR, R AR R,
1.2.3  FEIR & & I 0T R I B 56

Rt HEER] CC-1 AR I A HER
PRTAT I, SR P P R P A X A V8 B i AT
W BRSSP e B AN 1 s
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Fig.1 Activated carbon adsorption device for

leaching solution containing Au

W BFHRVEIRAE 9. 1) FRELZ) 180 g T MEF
JE T RIEE 1~2 mm AR FEE 1 % 5 o o) B T
34 o4 cmx30 cm B HLIEEF; 2) BRI AEE
WIREE LA 10 L/h P2 N B8 — N W A S
B, B AN A 00 AR R B A SRS,
TEIRBE s 3) 24 h G B &R, WEVE. M. R
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Mx & m ER)SRER S SRS & RGN
S AL TR ELE T

2 ZREWR

2.1 BHEZFAXT2RIETR BRI
21,1 BRI F e P X AR 12 HBUR RS
TEBER 4HE-200 H i 80%- £ K& 3000 g/t.
R ] 24 h, 5 IR HFIFRE SR FEXT T #E
IR R, SR 2 Fion. HE 2 mrA,
1) NaCN K AEFUR 7 CC-1. CC-2 ¥l iZ e 4
HRER 4 2) 3 PR A &I th R I IR
TR P T e S i T J5 DR R ARE s 3) IR AR
NaCN~CC-1>CC-2; 4) & HF#EE CC-2>NaCN
>CC-1. WA &R SRR A U E,
CC-1 & AR T NaCN 1 CC-2,

R ewy/%
B 2 RHFIFRRIREEN SR H R KR
Fig.2 Effects of leaching agent types and

concentrations on Au leaching rate

2.12 ERIRHSEST CC-1 1R H &R

KH 0.1% CC-1 ¥R R, Silis ik
(W L ESECNEN 4%-200 H 5 80%. £ K H
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SR AR 3~El 5 Fis.
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Fig.3 Effects of grinding fineness on Au leaching rate

CaO/(kg/t)
B 4 ARAEXN SR HECC-1)HEM

Fig.4 Effects of lime consumption on Au leaching rate (CC-1)
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100 0.062 3 THERRL TSR

o 1 0.060 Tab.3 Process parameters on column leaching of the sample
"o, 1 0.058 TE s m
=8 e 00565 SBH S0 mm BER 20 mm BES 30 mm BES
2 0 T .. 1 0.056 = e
K70 L [ ° i /%(ﬁﬁﬁi/
” | 0048 (mL/min) 11.11 13.89 13.89
—0— u ] N

60 e ) | = W VK B 5/

o CC-1 0.052 L/ (i) 0.16 0.20 0.20

50 ot 0.050 NG

0 4 8 12 16 %2124 28 32 36 40 2 #/mm 796 825 850
! FEVRGE
5 8 HiF ) 4 8 H SRS (CaO: 3 ke/t (pH 9.8)) 2 #5/mm 728 770 800
Fig.5 Effects of leaching time on Au leaching rate SRR/ % 8.54 6.67 5.88
AT A/ 1.95 1.97 2.00
- (mg/L) ) ) )

H & 3~E 5750, 1) SRH CC-1 1A I, BATWAY (50 018 0.056
BN A R (pH). 12 I 1) 25 2 R0 402 (mg/L) ' ' '
PRSP D e e oy TR 8, RIRRE 13 L 13
ORI B 5w 2) BEAE B 40 R e e AR Y PR Pek2d  d, deik2d d, P 2d
IfIAREG, 32t F e Tt fa A R R AR e (A 3. CC-1 FERE/(kg/t 232 1.78 1.45
F ), ARHERAEH R e s )

. B A% 0.15 0.17 0.22
HETRREE 4); 3) fEEBH 415200 H (5 80%. £ R o dc ol 40 5024
K FH & 3000 g/t J5A (pH=9.8). & HiEIE 30 h B, i : : :
KA 0.10%01 CC-1 12, £i7 % 92.75%. 100
2.2 BHFAER BRI I N S S8R

SR A e AR R A A, SRR B 3000 g/t w | S
JE NaOH FiI & 277.78 g/t JEU 383008 74 CC-1 £°
. N . ® 70 5
WRIZ 0.10%. FEIR AR 80 L. PeiifAR 40 L. Z g
R 706.5 em?y 4 E A 90 kg % SR o f oo omm
BRI, FRRRIASHOLE 3, F R R 50 | pogegedesgd —a 30mm
H I TRDOH R 802 R 2 an ] 6 s 40 S

%3 KB 6 TTH, 1) B HEEER 3 L ERTE o e 2 r b

SHGHATHR, TS A RORH; 2) B FERE RN,
FEIR BT ERIARIT s 3) BORERI B, SR ERA
Fr R B 4) -10 mm # FHR H T FERT 3 dv 20 mm
-30 mm BREEIR T FERT 8 d, £9R H AT R HL
TR, BJG SRR H SR M 24, ®
R A 0ok R () T SRR PR & AR B SR
T A2 R IR AT A RO PN 358 S5 A 2 A L P R 4
Hs 5)-10mm & 4 10 d &R H N 92.46%, -20
mm 41 15 d &FNR HE K 91.49%, -30 mm B f1
15 d &R H N 89.24%.
2.3 [HRESERIEERBHE R

3 ANKIRH RERR S Au VEVROE TR W R 56
SERVITR 4. HER 405, & CC-1 REFEEE&E
TR RIS MR B, P 95.72%~97.11% 1 48N
TEPE IR, SRR F HEIR RN 4T I B A RS2

Bl 6 LRI H I B bt <24 H 2R (KRS

Fig.6 Effects of ore size and leaching time on Au leaching rate
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1) RS 4 2.02 git, BRI EERAE,
W SR PR s IR B AR 7= 4)
K AL AR B A TR, AT IR
E B

2) ZIR IR SR R K &
(3% pH). 12 )45 T 2 2 8 4 R 56w 2 AR
R CC-1 X FE4 BA RIFAMIR AR B
4200 H 5 80%- A% pH 9.8.CC-1 ¥#KJE 0.10%-
1R HINE] 30 h I, 4R HIEE 92.75%.
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Tab.4 Adsorption test results of column leaching Au-containing solution on activated carbon

N HRER WEm W 3T AR
FEfh 2R -
PRFR/L Au/(mg/L) Ji /g Au/(ug/g) fRFA/L Au/(mg/L) W Bt 22/%
-10 mm # & 120.0 1.401 181.0742 888.7 120.0 0.06 95.72
-20 mm £ i 120.0 1.386 180.4427 895.1 120.0 0.04 97.11
-30 mm £ 5 120.0 1.352 179.8678 875.3 120.0 0.04 97.04

&, WORRLE 512 H I TR 4 R RO 5
Wi, 32 AT R ERIUOIR BGEA AN, S
WA RINIZIA A AHI4E: -10 mm &7 10 d
SR HER 92.46%, -20 mm F1-30 mm §Ff 15 d 437
HER 35 91.49%F1 89.24% .

4) FEIR B S IRWCR G R I, I
95.72%~97.11%, 5 NaCN {E iz H AT .

5) ARSI AR A AL S IE B R AERIR
il CC-1 MR B4, LRI fR, MR R
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