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Study on Influence of Clay Minerals in a Gold-Iron Oxides Ore on Gold Cyanidation
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Abstract: The influence of four common clay minerals, kaoline, chlorite, dolomite and limonite, on gold
cyanidation were investigated. The results indicated that the adsorption contributed to the total loss of gold
for the over-grinded limonite and dolomite clays. The distribution of the clay minerals after coarse
grinding and magnetic separating process was tested. A novel combination process involving coarse
grinding, classifying by magnetic separation, leaching, was proposed to eliminate the adverse effects of
secondary slimes. Compared with the traditional process of fine grinding-cyanidation-magnetic separation,
this new technique increased the gold extraction rate from 85.26% to 93.05% and the iron recovery rate
from 41.20% to 70.86%.
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Tab.1 Main element contents of the raw ore

Element Au Fe Cu Pb Mn Zn As S
/% 191 g/t 35.17 0.08 0.05 0.15 0.09 0.034 0.067

Element CaO SiO, ALO; MgO P Sn Na,O K,O
/% 836 11.58 3.65 4.16 0.074 0.011 0.022 0.24

F 1 ERER, AN OE NS, H
&N 1.91 git, BARSEAZ &0 4, ek fris
BT 35.17%, AN EEEAD K.
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Tab.2 Composition of the raw ore

Y /% V| /% ] /% V| /%
LR 38.53 INEED 0.001 KA 1.41 HECH 0.142
w73 14.874 =2 0.003 Hz=f 15.98 — /KB A 0.095
TERA 1.176 WH 0.071 JifRA 1.89 B33 0.177
Gl 0.001 TR 0.004 = Pas 51 1.035 HINA 0.235
TR 0.003 SEsAYN 0.02 Bk 1.225 R A 0.085
i 5 0.002 Ty 0.002 e 5.49 AR A 0.041
IR 0.002 AR 0.04 g+ 6.410 EA 0.001
W 0.096 IR 0.005 MEA 0.767 At 0.345
it 0.004 e 9.83 B 0.008 it 100
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Tab.3 Composition of the clay samples

R 3 A0, ERAEFRS, mid Mg s
IG5 AR S0% A AT, B RR AN e £y
Yo TEXENTF, WS A A EEEGITY
61%, Wik KT EIE MG RANEE. BT A
EMEAERT, KRE5E S Te b 8= A Eekn
DR BEAN T, TERRIKAERT R -

JEAEA Y8 £ Y B %

VGRS Y/ g )

I — - — — 95 — - — —

s+ St Hzf WLy s £ gt Hzf (R
YS-1 28.20 25.12 3.18 9.25 CS-11 13.25 10.15 20.13 34.25
YS-2 21.30 28.25 1.22 16.22 CS-12 8.13 11.20 18.10 30.12
YS-3 11.25 33.15 0.98 14.25 CS-13 2.25 13.45 28.10 50.22
YS-4 25.23 10.25 1.45 15.15 CS-14 12.25 3.15 21.15 37.15
YS-5 18.20 34.22 3.56 12.21 CS-15 5.31 18.95 15.20 32.24
YS-6 25.20 31.20 2.95 25.28 CS-16 8.25 14.05 24.20 41.22
YS-7 18.15 35.22 4.13 8.33 CS-17 9.52 13.21 20.23 40.15
YS-8 33.25 18.25 2.08 33.25 CS-18 16.22 7.22 23.22 43.16
YS-9 18.25 33.22 3.1 5.15 CS-19 6.15 16.22 2531 48.12
YS-10 30.21 31.15 4.05 23.12 CS-20 15.12 10.25 24.15 45.25
Fiy 2292 28.00 2.67 16.22 Fiy 9.65 11.79 21.98 40.19
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Tab.4 Gold adsorptions rates by the different clay mineral types

JEAEAT T AN
No. po/(mg/L) /% No. po/(mg/L) /%
YS-1 3.96 20.89 || CS-11 3.09 38.13
YS-2 4.11 17.76 || CS-12 3.48 30.37
YS-3 4.09 18.28 || CS-13 266  46.84
YS-4 3.91 21.79 || CS-14 3.10 38.05
YS-5 3.99 2029 || CS-15 3.38 3241
YS-6 3.70 26.01 || CS-16 287  42.69
YS-7 3.87 22,67 | CS-17 3.07 38.57
YS-8 3.94 2125 CS-18 277 4465
YS-9 4.11 17.76 || CS-19 267 4654
YS-10 4.05 19.04 | CS-20 2.78 44.48
FHE 3.97 20.57 || “FHME 2.99 40.27
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Tab.5 Spearman rank correlation coefficient (y) of the different

clay mineral types
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Tab.6 The magnetic separation results under different grinding fineness and cyanidation results of each grouped product

N gy 2Ktk ViR ke

SR R - —— . "~ e ———
- Lk 7 A R — Fh T [ A/% @& BilE RHE
Au/(g/t) Fe/% Au Fe Au/(g/t)  Au/(g/t) Au/%

RGN 16.98 1.78 61.83 15.80  30.92 1.78 — YR

-1.0 100% SSHETEN ) 46.20 2.40 40.57 58.00 5520 2.40 0.55 77.08
-0.074 35% AT 36.82 1.36 1280 2620  13.88 1.36 0.25 81.62
R H 100.00 1.91 33.95 100.00 100.00 — — 66.09

SREETET ) 17.78 1.65 61.76 1543 3244 1.65 — k]

-0.074 43% ML) 48.29 2.62 39.97 6655  57.02 2.62 0.38 85.50
-0.043 37.24% AT 33.93 1.01 1051  18.02  10.54 1.01 0.12 88.12
JEH" 100.00 190 3385 100.00 100.00 — — 7278

SRR 18.45 1.95 60.66 1847  33.18 1.95 — bR

-0.074 52% SSHETEN ) 47.94 2.71 4023  66.69 5717 2.71 0.38 85.98
-0.043 4524%  AeHEYET ) 33.60 0.86 9.69  14.84 9.65 0.86 0.095 88.95
SR 100.00 1.95 33.74  100.00  100.00 — — 70.54

RGN ) 16.71 2.00 61.87 17.16  30.19 2.00 — IR

-0.074 61% ML) 46.69 2.75 4196 6593 5723 2.75 0.36 86.91
-0.043 51.33%  ARHEMET 36.60 0.90 11.77 1691 1258 0.90 0.089 90.11
JRw 100.00 1.95 3424  100.00  100.00 — — 72.54

RGN 16.88 2.01 62.29 1721 3023 2.01 0.68 66.17

-0.074 70% SSHEVERY) 44.34 2.65 4356 59.59 5551 2.65 0.20 92.45
-0.043 59.06%  AEREMERH) 38.78 1.18 1280 2320 1426 1.18 0.089 92.46
e 100.00 1.97 3479 100.00  100.00 — — 87.93

G ARy 16.44 1.43 6245 1232 3057 1.43 0.48 66.43

-0.074 81% SSEVER ) 40.40 2.58 42.14  54.64  50.69 2.58 0.19 92.64
-0.043 65.26%  AEREMEN) 43.16 1.46 1458 33.04 1874 1.46 0.089 93.90
&y 100.00 1.91 33.58  100.00  100.00 — — 89.93

TREEYER ) 15.59 1.67 62.23  13.63  28.69 1.67 0.45 73.05

-0.074 90% SSHEVER ) 38.14 2.65 4386 5293 4947 2.65 0.19 92.83
-0.043 71.15%  AEREMER) 46.27 1.38 1596 3344 2184 1.38 0.089 93.55
&8 100.00 1.91 33.82  100.00  100.00 — — 90.37

G ARy 11.56 1.75 63.04 1044  21.90 1.75 0.11 93.71

-0.074 98% )
0,043 £0% SSMETER ) 33.55 2.75 44.65 47.62  45.02 2.75 0.19 93.09
ERENER ) 54.89 1.48 20.05 41.94  33.08 1.48 0.08 94.59
-0.020 45.20% )

JE R 100.00 194 3327 100.00 100.00 — — 93.78

e AR AR SRR ARREE M R AR R, IR TR R TR
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Tab.7 The classification of major minerals by magnetic
separation (R 74 mm=70%)
7 il — W& /% B IR %
e WA W A A B BB A A

S
; 16.62 7025 26.12 0.64 7275 1127 0.66
R

SR
gy 4445 953

AR
gy 0893 03

JEH" 100.0

60.12 0.50 2639 6937 1.39

19.16 4020 0.86 1937 97.95

16.05 38.53 15.98 100.00 100.00 100.00
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Fig.1 The whole process of coarse grinding-classified by magnetic separation-leaching separately

FEARTZN, JF G e AT 0 KHkiE, 5
TRACHIB R A =0 70 70 B A g9 R A AR
FEVER b, SRJE X SR BEVE AT b AT B R PR AR
B 3 RELEN D HEs NFMR . X —TZ /K

PR 7 IR PR B A e SR R - 73 ST
T HEAR L T2 a0 -F AR -
WAk " PGy T ZHAER = R ek A 2R 5t
WHARPRNS EE LK 8.



%1

RENSE: FEBREAN P T FULIR RN R 59

X8 W LZE/RGLZHRKBERT
Tab.8 The test index comparison between the new process and

traditional process

K e pme o PR
Au/(g/t) Fe/% Au Fe

P Sl — — — 1658 0.00
Y WEKST 1662  0.098 6240 0.85 29.49

X T — —  — 5581 0.00

B WZM RS 2739 0250 53.12 3.59 4137
T v BH 1 1706 0.064 3859 044 14.34
2 ARmEE RO — —  — 2074 0.00
Y REu 2 3893 0.098 1337 2.00 14.80
=t 100.00 1.91 35.17 100.00 100.00

AR EE % 93.05 70.86

el — —  — 8526 0.00

1k TR KGR 4.69 6220 0.22 831
4 MRk 22.62 028 51.05 3.33 32.89
T ALY 72.69 28.40 11.18 58.80
Z =t 100.00 1.90 35.11 100.00 100.00
AR % 85.26 41.20

& 8 S5 AT I, xR EYAhy ., 5
“YH S -F AR RO R g T2, SR M
BE- oy Rk HENER” FITE, BT
W A H = AR ET R, &R ERH
85.26% b2 =1 21| 93.05% o MBSk T 2Rk 17801
B, RS AR PG, BRI 41.20%3
= 3] 70.86%, AR T M HI =L
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