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Leaching of Silver Sulfide in Weakly Acidic Thiourea Solutions.
By Yoshiaki Umersu, Zigiang Li, Roberto C. Bustos and Masanori Tokupa.

Thiourea leaching of silver sulfide was studied in weakly acidic sulfate solutions containing ferric
sulfate as a moderate oxidant.

In the presence of ferric ions, the sulfide sulfur was converted into elemental sulfur and the
silver was extracted as its thiourea complex ion, Ag(NH,CSNH,);*. In the leaching without oxidant,
silver sulfide was leached according to the H,S forming reaction, where the elimination of H,S from
the leach liquor, for instance by nitrogen gas flow, significantly favored the leaching. In the both
cases, the presence of thiourea was necessary for the extraction of silver from the sulfide. The
moderate leaching conditions such as fairly low acid concentration at a level around 0.06 mol/! and
the operation temperature not higher than 50T , and a high concentration of thiourea promoted the
silver extraction mainly due to the increased stability of the thiourea complex ion of silver.

It was also observed that silver sulfide was easily extracted in the oxidative thiourea leaching
where sulfide ore consisting mainly of pyrite, arsenopyrite, stibnite and chalcopyrite
coexisted. (Received June 28, 1991)

Keywords: acidic thiourea solution, silver sulfide, silver thiourea complex iom, sulfuric acid, elemental
sulfur, hydrogen sulfide
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Fig. 2 Effect of initial concentration
of thiourea on silver extraction rate at
40°C.[Fe?*] 4= 0. 008 M, [H,SO,]= 0. 06 M.

St BHEER, BRERNORBZE G R 100

R RIES RS L ARRS R Bt g

ORI D ERICHE - TR H L i b, %

0.014 M Tixf9120 TEHEM™MIFIETE T L. g 60

Fed+ MBI #0.05 M &35 & @HIL A% ©

feirt bath THFT L, EEEcEmEs % 40T

100% = FlE Lo, £ 4o

Fig. 4 .o "+ X 51, Fedt &yl io4
B F O RIHEIE D b T b - C R 0 L .

L L
100 120

i
0 20 40 60 80
Time(min)

nERL, Loy e+ % o
EDHLMNTHS. LrL, Fedt Eimo

Fig. 3 Effect of initial concentration of ferric
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Fig. 7 Effect of H,S elimination on silver
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AgCl + 3 tu — Ag(tu)st + Cl (5)
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Fig. 8 Effect of initial concentration of
thiourea on silver extraction in the presence
of pyritic ore at 25°C. [Fe3+],=0.008 M, [H,
SO4= 0.06 M, [tu] (M): A no additon, @
0.02, H 0.05, A 0.10, O 0.20, [70. 30.
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Fig. 9 Extraction of copper, arsenic iron
and antimony from a pyritic ore at 25C. [tu],
=0.20 M, [Fe3+],=0.008 M, [H,SO4]= 0. 06
M, A Cu, O Sb, []Fe, A As.
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