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A Hydrometallurgical Treatment of Arsenic-Bearing Intermediate Products in Smelters:
Recovery of Valuable Metals and Arsenic Trioxide. By Kazuteru Tozawa, Yoshiaki
UmETSU and Tadahisa NISHIMURA

A hyvdrometallurgical treatment of speiss and some arsenic-bearing sulphide mixtures was tested.
The principal steps of the process examined here are oxidative ammoniacal leaching, separation of
arsenic as MgNH,AsO,.-6H,O from the leach solution, acid dissolution of the precipitate and the reduc-
tion of the arsenic to produce As,O,.

The thermodynamic consideration and the leaching test with arsenic sulphide showed that oxidative
ammoniacal leaching was applicable to arsenic sulphide and speisses of some metals having a tendency to
form their own ammine complexes.

The formation of MgNH,AsO,-6H,0 was proved to be an efficient way to separate arsenic from the
ammoniacal solution containing ammine complexes of nickel, cobalt and copper.

Finally, the reduction of As(V) in sulphuric acid solution with (NH,),SO,;, Na,SO; and SO, gas was
determined. The optimum condition for the reduction of As(V) with the sulphites was at pH of about
1.0 and at approximately 40°C. With SO, gas, the reaction slowed down when the acid concentration was
1.0 mol/! or more, and the reaction rate was at a constant level up to the initial As(V) concentration of
15 g/l at a given acid concentration.

Based on the data obtained in this work, it was concluded that by this method the materials under
consideration could be hydrometallurgically treated with the final product of As,0O; and ammoniacal

solution of the metals originally contained in speisses.
(Received November 9, 1979)
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As (V) added ! ‘ weight of preci- | As determined ‘ Recovery of
(mg) pH | pitate (mg) | (mg) I As (96)
37.96 ‘ 9.6 142.1 36. 80 96.9
37.96 100 145.7 37.72 : 99.4
37.96 o 10.2 143.1 37.06 97.6
37.96 © 10,5 152.7 39.55 104.2
75.92 10. 0 290. 4 75. 20 ‘ 99.1
75. 92 o 10.2 292. 8 75. 82 | 99. 9
189.8 10,0 730.3 189.1 ‘ 99.6
189. 8 10.0 727.2 188.3 99. 2
189.8 10.2 735.7 190.5 100. 3
379. 6 10.2 1445.5 374.2 98. 6

Table 2 Recovery of As as MgNH AsO,-6H,0

As(V) added M2+ added - Mgt added rc::mi(r\l/i)ng Recovery of As
(mg)  (mg) (mg) (mg) (%)
50 — 99 0.14 99.7
100 | - : 99 : 0.25 ; 99.7
150 | — | 9 0.22 99. 8
250 : — ; 99 0.41 ‘ 99. 8
6480 — 2760 ‘ 3.0 % 99.9
6480 | — 4420 2.5 ‘ 99.9
250 ~ Cu® 636 99 0.35 99. 8
250 Ni?* : 196 99 ‘ 0.25 99.9
250 Co?* : 197 99 ‘ 0.48 99. 8
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