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Abstract

The present study to develop a process for extracting nitric acid and gold from aqua regia leach solution using TBP(tributyl
phosphate) was conducted. The pure aqua regia was used to investigate the extractive behavior of nitric acid depending on the
concentration of extractant, concentration ratio of nitric and hydrochloric acid. The extraction rate of nitric acid and gold from
the gold bearing aqua regia was also examined. The theoretical extraction number was verified by counter current using the num-
ber of operations and the phase ratio obtained from McCabe-Thiele diagram. Stripping experiments were carried out for con-
tinuous recovery of nitric acid and gold in loaded organic. Considering the effect of extraction acid and gold, the simulation
showed that greater than 99.9% extraction of 103.0 mg-L™" gold and 98.0% of 151.2 g-L™" nitric acid could be attained in a two
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and three-stage counter-current extraction at an O/A phase ratio of 1:0.85. Distilled water and sodium thiosulfate were used as
the nitric acid and gold stripping solution. The stripping rates were 99.5% and 92.0%, respectively. The study revealed that the
recovery of nitric acid and gold from gold bearing aqua regia was a plausible approach through simultaneous extraction and con-

tinuous stripping of nitric acid and gold.
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Fig. 1. Effect of TBP concentration on the extraction of

nitric acid and hydrochloric acid. (HNO3:HCI=1:3;
2.3 mol'L™ HNO;, 7.6 mol-L™! HCI; contact time, 5
min; O/A=1; temperature, ~25(2)°C)
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Fig. 2. Effect of the concentration of HNO; and HCL. ((a) HNO5: HCI=1:3; 2.4 mol'L™! HNOs, 7.2 mol-'L™! HCI; (b) HNO;:
HCI=1:1; 4.78 mol-L™! HNO;, 4.78 mol-L™" HCI; (c) HNO;: HCI=3:1; 7.2 mol-L™! HNO;, 2.4 mol-L™! HCI; contact time,

5 min; O/A=1; temperature, ~25(+2)°C)
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Fig. 3. Extraction behavior of gold, nitric and hydrochlo-
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Fig. 6. Distribution profile for nitric acid and gold extraction at a steady state simulated under three stage of counter-current flow
at O/A=1:0.85. (50 vol.% TBP, 151.2 g'L™' HNO;, 103 mg-L™" Au; temperature, ~25(x2)°C)
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Table 1. Effect of various stripping solution on stripping of gold from HNO; depleted loaded organic (concentration, 0.1 mol-L.™;
contact time, 5 min; O/A=1; temperature, ~25(%2)°C)

Stripping solution NaOH

SC(NH,), NaSCN NH,OH Na,0,S;

Efficiency of stripping of gold (%) 53

11.9 28.8 57.0 92.0
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Table 2. The effect of remaining nitric acid in loaded organic
for the effective stripping of gold (stripping solution,
distilled water for HNOs, 0.1 mol-L™' Na,0,S; for
Gold; contact time, 5 min; O/A=l; temperature,

~25(£2)°C)
Stripping stage 2nd stage 4th stage
HNO; recovery 87.8% 99.5%
Stripping stage Ist stage Ist stage
Gold recovery 23.7% 92.0%
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