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The Efficiency of Fe Removal Rate from Gold Ore in the
Oxidation Zone by Ammonia Leaching
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ABSTRACT : This study aims to improve the recovery of gold and silver by removing hematite from
gold ore of an oxidation zone with ammonia solution. Quartz, hematite and muscovite were present in
the oxidation zone, while hematite was hydrogenous. As a result of performing an ammonia leaching
test on variables, it is found that the maximum Fe leaching parameter was -45 pum particle size, 1.0
M sulfuric acid concentration, 5.0 g/l ammonium sulfate concentration and 2.0 M hydrogen peroxide
concentration. It is also confirmed that goethite was precipitated and formed from that ammonia
elution. As the amount of Fe-removal was increased in a solid-residue, the recovery of Au and Ag
were increased, too.
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Table 1. The results of XRF for ore minerals Unit : wt%
Elements SlOz A1203 F6203 MIIO MgO CaO NaZO KZO T102 P205 LOI SUM
Contents 7499 256 1354 0.03 0.05 0.19 0.12 0.43 2.33 0.29 548 100.01
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+ Drying at 105~110°C

+ Sample/Soultion 1:10(V/W)

+ Particle size(106~45um)

+  Sulfuric acid(0.5~3.0M)

*  Ammonium sulfate(1.0~10.0g/L)
* Hydrogen peroxide(0.5~3.0M)

+ 0.2um Membrane Filter

+ Aquaregia digestion

|«| «| ‘I «|‘|

+ AAS, XRD

Fig. 1. Flowchart of leaching test method.
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Fig. 2. XRD patterns of gold-ore mineral from
oxidation zone. H; hematite (JCPDS card No
33-664), M; muscovite (JCPDS card No 21-993), Q;
quartz (JCPDS card No 33-1161).

cube space

=

Fig. 3. Cross-polarized (a, ¢ and f) and plane-
polarized light (b, d and e) photomicrographs of
gold-ore mineral from oxidation zone. Note that the
pisolitic, concentric and colloform band of hematites
are formed in the cube space (a, ¢ and d), void(b)
and open veins (e and f). Scale bar is 200 pm in
length. magnification; 50 X (a), 200 X (b, ¢ and d),
500 X (e and f). Ha; hematite, Q; quartz.
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Fig. 4. Fe leaching rate with time. conditions;
ammonium sulfate = 1.0 g/, sulfuric acid = 0.5 M,
hydrogen peroxide = 0.5 M, working volume = 70
ml, leaching temperature = room temperature,
agitation speed = 100 rpm. Particle size @; 106 pm,
W, 106~75 pum, A; 75~45 um, V¥; -45 um.
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Fig. 5. Fe leaching rate with time. conditions;
particle size = -45 um, ammonium sulfate = 1.0 g/l
hydrogen peroxide = 0.5 M, working volume = 70
mL, leaching temperature = room temperature,
agitation speed = 100 rpm. Sulfuric acid concentration
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Fig. 6. Fe leaching rate with time. conditions; particle
size = -45 um, sulfuric acid = 1.0 M, hydrogen
peroxide 0.5 M, working volume 70 mL,
leaching temperature = room temperature, agitation
speed = 100 rpm. Ammonium sulfate concentration
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Fig. 7. Fe leaching rate with time. conditions; particle
size = -45 pm, sulfuric acid = 1.0 M, ammonium
sulfate = 5.0 M, working volume = 70 mL, leaching
temperature = room temperature, agitation speed =
100 rpm. Hydrogen peroxide concentration @; 0.5 M,
W I10MA;20M V;3.0M
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Table 2. Leaching results for different grades of ore sample (unit : mg/kg)
Elements Raw (A) Leaching (B) Solid-residues (C) B/A C/A
Fe 132,545.00 130,124.00 3145.45 0.09 0.02
Au 5.46 <0.1 7.45 0.01 1.36
Ag 19.24 <0.5 28.12 0.02 1.46

Fig. 8. XRD npatterns for precipitation from the
ammonia leaching solution. The highest Fe leaching
conditions a; -45 pum, b; 1.0 M sulfuric acid, c; 5.0
g/l ammonium sulfate, d; 2.0 M hydrogen peroxide.
Gt; goethite (Fe OOH, JCPDS card No 29-713).

I} 7HEESli(hydrolysis) =l o] HIR ] HFikstE
A re(oH), & F4st, ol Hsto|=gholE
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AtE ¥ tHBeckstead and Miller, 1977).
A -ZF20 oiet XRD & Fe—Au—-Ag &2 #H3}
RS0 tHet XRD
HEYol &4 F, IA-IR{RES 043'4'—??“2‘"4
Az 3 XRDEAH &iss 44 9
’3}951‘4 XRDEA, A, P A9 —“1%_‘?_7}
AZEAHFig. 8). At & B4l ik XRD
5”910”/\1 Mg, HeR g HFEMo] yehgovt
(Fig. 1), 2A-ZRENME AP L] Wew

1R -

8

1

2% 30 3 40
20

| —
324
b=——245

i

S
1.4
;
F 4
Q

§
1000 l
0

8 Gy
.
0

e
5 55

-3

0 65 70

Fig. 9. XRD patterns for solid-residues from the
ammonia leaching solution. The highest Fe leaching
conditions a; -45 um, b; 1.0 M sulfuric acid, c¢; 5.0
g/l ammonium sulfate, d; 2.0 M hydrogen peroxide.
M; muscovite (JCPDS card No 21-993), Q; quartz
(JCPDS card No 33-1161).
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Fig. 10. Fe, Au and Ag content vs particle size in
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Fig. 11. Fe, Au and Ag contents of the solid-
residues with sulfuric acid (-45 pum).
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Fig. 12. Fe, Au and Ag contents of the solid-residue
with ammonium sulfate (-45 pm, 1.0 M sulfuric acid).
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