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Abstract

The aim of this research is to investigate the efficiency of various ion Received: 8 June 2023
exchange resin adsorbents for selective adsorption of gold from cyanide Accepted: 31 January 2024
solutions containing copper. The adsorbents used in this study are to be Page Number: 32-45

the strong-based Dowex 21K XLT and Purogold™ MTA1940 resins,
medium-based Purogold™ MTAI930 resin, weak-based Purogold™
MTA9920 resin and NORIT GAC 1240 activated carbon.
The DLLME+AAS and ICP-MS methods were used to carry out
the cyanide solutions contain 36 mg/l gold and 3014 mg/l copper. Keywords:
The obtained results showed that NORIT GAC 1240 activated carbon had Gold,

the highest gold adsorption (at about 99.2%) and also the highest copper
adsorption (81.4%), which increased the impurity level in the system.
Among the studied adsorbents, Purogold™ MTA9920 resin absorbs less .
gold than other adsorbents, but due to the absorption of the lowest Selective recovery,
amount of copper ions (7.6%) and the consumption of the lowest amount Adsorbent,

of adsorbent, it can be the best option for absorbing gold in this type of lon Exchange Resins
solution.
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Table 1. The results of analysis of dissolved elements in MSA sample (apart from Au) by inductively coupled plasma mass spectrometer.

Element Amount
Ag 0.75
As 19.7
Ba 1045
Be 2.6
Bi 1.51
Cd 0.25
Ce 69
Co 17.3
Cr 114
Cs 12
Cu 3014
Dy 4.67
Er 2.84
Eu 1.59
Ga 19.3
Gd 5.41
Mn 25

Element
Ho
Hf
In
La
Lu
Mo
Nb
Nd
Ni
Pb
Pr
Rb
Re
Sh
Sc
Se
Ti

Amount

0.91
7.41
0.25
38.7
0.44
23
18.1
30.7
45
22
8.51
201
<0.01
0.9
14.7
<5
0.503

Element
Sn
Sr
Ta
Th
Te
Th
Sm
Tl
Tm

U

\Y

w
Y
Yb
Zn
Zr

Amount

7.4
347
1.46
0.82
0.25

19
6.41

0.9
0.38

0.9
132
3.65
27.6
2.67

80
252

Unit
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
wt.%

%wt: Weight percent, ppm: parts per million.
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Name / Brand

Matrix / Type

Functional

Table 2. Technical features of ion exchange resins used in this research [29-31]

Moisture

retention (%)

Effective size
(um)

Dowex 21K XLT

Purogold™ MT A1930 *

Purogold™ MTA1940 *

Purogold™ MTA9920 *

Styrene-
divinylbenzene /Type |
Strong base anion
Macroporous
polystyrene
divinylbenzene /
Mixed base anion
Macroporous / Strong
base anion
Macroporous
polystyrene
divinylbenzene / Weak
base, Chelating

c .
group apacity
Quaternary i
| 1.4 eq/L
Amines ¢ ea/
Mixed
Tertiary & Cl- 3.8 eg/kg
Quaternary
Quaternary
CI- 3 eq/k
Amines sK9
Mixed
FB  4.4eq/k
Amines ea/kg

50-60

46-56

44-52

47-55

525-625

800-1300

710-1300

800-1300
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Figure 1. Distribution diagram coppercyanides of MSA solution vs. pH [33].
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Figure 5. Absorption of (a) gold and (b) copper ions against adsorbent weight.

O+ -ppm 4z Y7 ppm Ik cdale a5 g jsboay (il s (A3l
Sl S YPYIA ppm 4 YoV ppm jlade 5l e cdale 4 ol
obalp ol 51 SO je Qi Ll s o s (V) Jou .l
o 9 b ez 5 ey PH oo (D3l B 5

Qo ooyl

Olin r sotee 56 o 318 Lol gy nl s el
L it o=l 50 ) MSA gasilw Jslxe ;0 b (5 3>
Lal - Gy e sl eabplnl slagges] @l 5l 6 pSo e
K g VI N E PP YRR E C
Gl By e oAb (IS )L S (AL e

&l il loslilly Joloe 15 352 ge e g Mo il

il S A 5o dasl yudi g o lailical Jglas ciluaditia ¥ Jgaa

Table 3. Specifications of the standard solution and the effective conditions for each adsorbent.

Adsorbent Mass (g) Temperature
(K)
Dowex 21K XLT 2.5 343
Purogold™ MTA1930 1.0 303
Purogold™ MTA1940 15 333
Purogold™ MTA9920 1.0 343
NORIT GAC 1240 2.5 313

| cupm) | Au(ppm)
11 150 367.8 500
11 200 367.8 500
11 300 367.8 500
10 400 367.8 500
10 200 367.8 500
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Figure 6. Selective absorption diagrams of gold and copper impurity ions in effective conditions for each adsorbent.
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Table 4. Comparison of absorption components in all adsorbents.

M (selectivity)

ge (Au) (g/ton) ge (Cu) (g/ton)

Adsorbent
Dowex 21K XLT 18.50 5.51
Purogold™ MTA1930 45.15 7.38
Purogold™ MTA1940 32.78 3.23
Purogold™ MTA9920 45.17 2.88
NORIT GAC 1240 19.98 12.27

1.01 463 138
4.58 451 74
5.14 492 48
11.77 452 29
0.49 499 307
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