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Computer Simulation for Extraction Process of Gold from Thiourea Solution

by Junji SHIBATA!, Hiromi TAMAKOSHI' and Hiroshi TATEHARA'

1. Faculty of Engineering, Kansai University, Suita-shi 564

A computer simulation for the continuous multistage countercurrent extraction process of gold from a

thiourea leach solution was carried out by using the batch extraction and stripping data. The thiourea/hydro-

chloric acid/TBP system and the thiourea/sulphuric acid/TOA system were investigated for this simulation.
Gold concentration in each extraction and stripping stage, and the final outlet concentration of gold and the
recovery were estimated by the simulation under various conditions of stage number and phase ratio.

The simulation by expressing extraction and stripping isotherms as a mathematical function and taking the

function in a computer program is considered to be a superior method to estimate the extraction and stripping
behaviors in each stage in a steady state. It is recognized that 8 stage extraction with the phase ratio of 5—6 and
8 'stage stripping with the phase ratio of 0.3—0.4 gives 90% recovery and 15 times concentration in the case of
the thiourea/hydrochloric acid/TBP system. The thiourea/sulphuric acid/TOA system is inferior to the thiourea/
hydrochloric acid/TBP system in the viewpoint of the overall recovery and concentration of Au.
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Fig. 1 Schematic diagram for multistage countercurrent extraction.
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Table 1 Extraction of Au from thiourea hydrochloric acid solution
with various extractants.
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Initial condition
Feed conc. in organic phase

Feed conc. in aqueous phase
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Calculate YN

Stage-by-stage calculation
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Fig. 2 Algorithm of computer simulation for multistage
countercurrent extraction process.
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Table 2 Extraction of Au from thiourea sulphuric acid solution
with various extractants.

- Au
Extractant a Conca. Extraction
(mol/dm?3) o
(%)
Neutral 10 vol% TBP 0.1 0
extractant 1.0 0
neat TBP 0.1 64.5
1.0 84.0
neat MIBK 0.1 0
1.0 0
10 vol% BEHAA 0.1 0.3
1.0 0.1
24 g/dm® Cyanex 471 x 0.1 0
1.0 0
Basic 10 vol% Priment JMT 0.1 2.3
extractant 1.0 0
10 vol% TOA 0.1 8.5
1.0 335

2 Au
Extractant S0, anc' Extraction
(mol/dm?)

(%)
Neutral 10 vol% TBP 0.05 24
extractant 1.00 2.0
neat TBP 0.05 38.9
1.00 44.6

neat MIBK 0.05 0

1.00 0
10 vol% BEHAA 0.05 3.6
1.00 4.4
24 g/dm® Cyanex 471 x 0.05 3.6
1.00 4.0
Basic 10 vol% Priment JMT 0.05 5.8
extractant 1.00 8.2
10 vol% Amberlite LA-1 0.05 21.9
1.00 40.4
10 vol% TOA 0.05 46.9
1.00 64.2

(Aqueous phase for extraction ; 20 mg/dm® Au, 5.0 g/dm® thiourea,
0.5 g/dm® Fe** and 0.1 mol/dm?® HCl)

518<30> AR XM

(Aqueous phase for extraction ; 20 mg/dm® Au, 5.0 g/dm® thiourea,
0.5 g/dm® Fe** and 0.05 mol/dm® H;SO,)
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Fig. 3 Extraction isotherm of Au with neat TBP.

400
X = 0.000255Y3+0.0249Y2
+1.85Y (0<Ys46)
300
-
£
!é,, 20
g 0
b 1
1
> H
| _ 3
100 F PoX= o.oooozggy
H -0.0368Y’
i +8.46Y- 151
' (46<Y)
1 L L

0 20 40“® g0 80 100
Y [mgidm®]
Fig. 4 Stripping isotherm of Au with water from loaded TBP.
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Fig. 5 Relationship between outlet metal concentration and
extraction stage. (Solid line and dashed line denote organic
and aqueous phases, respectively.)

100 200

90

80 150 o
70 E
§ 60 ¢ g
o 50f 1100

40 | 3

30 F 1o =

20 F

O 1 1 1 1 0

5 6 7 8 9 10

R [-]

Fig. 6 Relationship between phase ratio and extraction percent or
metal concentration in outlet organic phase at eight
extraction stages.
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Fig. 7 Relationship between outlet metal concentration and
stripping stage. (Solid line and dashed line denote organic
and aqueous phases, respectively.)
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Fig. 8 Relationship between phase ratio and stripping percent or
metal concentration in outlet aqueous phase at eight
stripping stages.
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Fig. 9 Extraction isotherm of Au with 30 vol% TOA.
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Fig. 10 Stripping isotherm of Au with water from loaded TOA.
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Fig. 11 Relationship between phase ratio and extraction percent or

metal concentration in outlet organic phase at eight
extraction stages.
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Fig. 12 Relationship between phase ratio and stripping percent or

metal concentration in outlet aqueous phase at eight
stripping stages.
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