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PREPARATION OF ZINC SULPHATE ELECTROLYTE FROM ZINC SULPHIDE
CONCENTRATE
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A process is described for the preparation of zinc sulphate solution from a zinc sulphide concentrate that was
obtained by flotation of a local lead-zinc ore. It has been shown that 97% ZnO is obtained at a temperature of 925°, while
at a lower temperature of 750°, the same percentage of ZnO is obtained if air is passed over the zinc sulphide during
roasting. The dissolution of zinc oxide has been studied using sulphuric acid concentrations of 20.5-50.5 gm/l at
liquid to solid ratios varying from 11.25-31.50. It has been shown that 97.9% Zn is leached at a H,SO, concentration
of 48 gm/l with a liquid to solid ratio of 13.75 in 60 mins. The leach solution has been purified by raising its pH from
2.97-5.80 which resulted in the precipitation of iron and aluminium. Heating the solution during precipitation helps in

the coagulation of precipitate for easier filtration.
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Introduction

Zinc ranks third with respect to non-ferrous metals con-
sumption in the world [1]. Metallic zinc is extracted from ores
by two distinct mcthods, both starting with oxide formed by
roasting the ores and/or concentrates [2-5]. (i) The pyrometal-
lurgical or distillation process wherein the ZnO is reduced
with carbon in retorts from which the resultant zine is distilled
and condensed; and (ii) the hydrometallurgical and clectro-
lytic process wherein the ZnO is leached from the roasted or
calcined material with H,SO, to form ZnSO, solution which is
electrolyzed in cells to deposit zinc on cathodes. The electro-
lytic process currently produces about two thirds of the world's
primary zinc [1].

There are many zinc bearing minerals but only a few
of them are the commercial source of metal. The principal
among them is zinc sulphide (ZnS) known as sphalcrite
or zinc blende. Zinc deposits, mostly in veins, occur at several
places in Pakistan. The two most significant reserves are
located near Besham in district Swat (NWFP) and Khuzdar in
district Kalat (Baluchistan) [6,7]. The Baluchistan ore
contains around 6.0% zinc while Besham ore contains
5.6-7.8% [8].

At present, Pakistan imports all its requirements in zinc
and zinc based chemicals. During the years 1985-88, zinc
ingots, waste and scrap worth Rs. 533 million was imported
while the import of zinc chemicals amounted to Rs. 31 million
[9]. In order to make use of the indigenous lead-zinc ores, a
projectentitled Substitution of Imported Mincralsand Mineral
Based Products was undcrtaken by the Mincrals and Metal-
lurgy Rescarch Centre (MMRC) which resulted in a process
for the production of zinc sulphide concentrate on a pilot plant
scale.

The paper deals with the utilization of zinc concentrate
through roasting and leaching to prepare solution for electro-
winning of metallic zinc.

Experimental

Material. The zinc concentrate used in the investigation
had the characteristics given in Table 1 (a,b,c).

Analytical. The analyses of the solid materials and solu-
tion was carricd out using atomic absorption spectrophotome-
ter (Hitachi Model 8000), X-ray fluorescence spectrometer
(Jeol Model 603) and X-ray diffractometer (Siemens Model
D-5000).

Roasting of zinc concentrate. Twenty grams of zinc
concentrate, placed ina porcclain dish, was roasted in a muffie
furnace with a thermostatic temperature control. The combus-
tion chamber of the furnace measured 29.0 x 13.5 x 8.5cm
(LxWxH) and had a 1cm hole in the gate to admit air. The
roasting behaviour was studied from 550°-1000° for 15, 30,
60 and 90 mins. The concentrate bed was stirred manually
from time to time during roasting. The results of roasting are
given in Table 2(a,b,c).

Leaching of roasted zinc concentrate. A series of batch
tests was conducted to determine optimum leaching condi-
tions. In these tests the roasted concentrate, which looked
agglomerated when taken out of the furnace, was crushed and
leached with H,SO, in pyrex glass beakers. The pulp was
stirred manually from time to time with the help of a glass rod.
At the end of the leaching operation, the leach residue was
separated prior to purification of the solution. The leaching
results are presented in Table 3 (a,b,c).

Purification of leach solution. The acidic leach solution
containing impurities such as iron, aluminium and others like









160 K.R. Kazmi, R.A. Gonar, M. S. ANWAR AND K. HUSSAIN

TABLE 3a. EFrFecT oF AciD CONCENTRATION ON
EXTRACTION OF ZINC.

H,SO, (gm/l) Zn % leached
20.50 36.50
30.00 61.44
40.50 87.12
48.00 97.90
50.50 97.90

Liquid to solid ratio = 13.75, time = 1 hr.

TasLE 3b. ErrEcT oF L1QUID TO SoLID RATIO ON
EXTRACTION OF ZINC.

Liquid to solid ratio Zn % leached
11.25 96.80
12.50 97.79
13.75 97.90
14.00 97.90
15.25 97.90
31.50 97.90

H,SO, (gm/l) = 48.0, time = 1 hr.

TaBLE 3c. EFFEcT OF TIME ON EXTRACTION OF ZINC.

Time (min.) Zn % lcachced
15 97.50
30 97.81
45 97.85
60 97.90
90 97.90
24 hrs 97.90

Liquid to solid ratio =13.75, H,SO, (gm/l) = 48.0

TABLE 4. CONSUMPTION OF NEUTRALIZING AGENTS.

Neutralizing Consumption Impurities
agent (gm/1) removed (%)
Calcine 12.50 99.05
Zinc oxide 10.80 99.90
Zinc dross 11.61 99.50
Calcium oxide 10.95 98.50

Coagulation end-point, pH = 5.8.

TABLE 5. CHIEMICAL COMPOSITION OF ZINC SULPHATE
PURIFIED SOLUTION.

Constituents gm/1
Zn 50.00
Mn 521x 102
Ni 3.0x 10*

Cu, Cd, Pb, Sb Nil

Conclusion

The experimental results reported in the preceeding pages
have led us to the conclusion that it is possible to produce
purifiecd electrolyte from the zinc sulphide concentrate
obtained from a local lead-zinc ore.

It has been shown that when the zinc sulphide concentrate
isroasted at 750° in acurrentof air for a time period of 60 mins,
the roasted material contains soluble zinc upto 97.9%. An
XRD analysis of the remaining 2.1% unleached material
shows the presence of Franklimite (Zn, Fe,SO,), having the
same formula as zinc ferrite, which is difficult to leach.

The leaching of the roasted concentrate has shown
that around 98% of the zinc passes into solution when the
roasted mass is leached with 48 gm/1 of H,SO, keeping the
liquid to solid ratio at 13.75 for a duration of 60 mins.
During leaching, impurities such as Pb, Sb, Cu, As and Fe also
report in the lcach solution. Their quantities depend upon the
roasting conditions and the presence of the various mineral
species in the original concentrate. It is, however, attempted to
remove as much of the impurities in the purification stage as
possible.

The leach solution can be purified by the precipitation of
iron and aluminium by raising the pH to 5.8. At this pH not
only Feand Al are removed but coagulation of their precipitate
by heating between 70° and 100° carries with them major part
of the remaining impuritics. The purified solution can be
subjected to electrolysis.
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