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Abstract: Recycling of the flotation tailings of waste copper-clad laminates was achieved by bioleaching method, the
effects of Fe" re-addition, leaching time, initial pH and pulp density on the copper extraction were investigated. The
results show that an effective copper extraction can be achieved without re-addition of Fe** within 5 h. The initial pH and
pulp density play important roles in copper extraction. Under the optimized condition of initial pH<:2.2 and pulp density
20%—30%, the Cu leaching rate is more than 95% in 5 h without re-addition of F e?" and acid.
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Table 1  Investigation of different factors and levels

influencing copper extraction
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Fig. 1 Effect of Fe’" re-addition on copper leaching rate(a) and pH(b) in different flasks with initial pH 1.36 and 20% pulp density
of floatation tailings stored in some enterprise (Acid—Chemical leaching with H,SO, at initial pH 1.36; Acid control—Chemical
leaching with pH control (<X2.5) by addition of 50% (volume fraction) H,SO,; Bacteria—Bioleaching without Fe*"; Bacteria+Fe* —

Bioleaching with Fe?* re-addition)
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Fig. 2 Effect of Fe?* addition on copper leaching rate(a) and pH(b) in different flasks with initial pH 1.36 and 20% pulp density of

floatation tailings stored long in wild (Acid—Chemical leaching with H,SO, at initial pH 1.36; Acid control—Chemical leaching

with pH control (<$2.5) by addition of 50% H,SO,; Bacteria—Bioleaching without Fe**; Bacteria+Fe**—Bioleaching with Fe**

re-addition)
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Fig. 3 Variations of copper leaching rate(a), pH(b) and ORP(c)
with time in different experiments at initial pH 1.5 and 20%
pulp density of floatation tailings stored in some enterprise
(Acid—Chemical leaching with H,SO, at initial pH 1.5;

Bioleaching—Leaching with ferrous-oxidized culture)
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Fig. 4 Variations of copper leaching rate(a), pH(b) and ORP(c)
with time in different experiments at initial pH 1.5 and 20%
pulp density of flotation tailings stored long in wild (Acid—
Chemical leaching with H,SO, at initial pH 1.5; Bioleaching
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Fig. 5 Effects of initial pH on copper leaching rate(a), pH(b)
and ORP(c) in different experiments with 20% pulp density of
flotation tailings inside some company (Acid leaching —
Chemical leaching with H,SO, at initial pH 1.36 and 2.0;
Bioleaching—Bioleaching with different initial pH)
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Fig. 6 Effects of initial pH on copper leaching rate(a), pH(b)
and ORP(c) in different experiments with 20% pulp density of
flotation tailings stored in wild (Acid leaching—Chemical
leaching with H,SO, at initial pH 1.36 and 2.0; Bioleaching—
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