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Reprocessng of lead add betteries generates aqueous
eff luents containing low concentrations of Pb(ll) spedes,
which also arise from the chemicd, eledroplating, metal
finishing, mineral processng  industries.  An
eledrochemicd process will be described for lead
recovery by simultaneous cahodic deposition of
elemental leal (1) at e.g. graphite felt:

®.(Pb** +2e - Pb) [1]

and anodic depasition of lead dioxide (2), also at graphite
felt:

®,(Pb* +2H,0 - PbO,(c) +4H" +2e7) [2]

where ®¢ and ®, represent current efficiencies at cahode
and anode, respedively. The lossreadions are primarily,
at the cahode:

(1-9.)(050, + 2H" +2e™ = H,O) [3]
and at the anode:

(1-9,)(H,0- 050, +2H" +2e7)  [4]
Hence, the overall chemicd change in the reador is:
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This negleds hydrogen evolution as a cahode loss
readion, as the exchange aurrent density is © low on lead

A3):
2H* +2e” - H, [6]

Potentially, such a processwould be more degant than the
present industrial pradice of treding lead effluents with
lime to predpitate amixture of lead sulfate, hydroxides
and gypsum, which is then sent to a landfill site or
smelter.

The feasibility has been demonstrated of depleting Pb(Il)
concentrations to  below anayticdly detedable
concentrations (< 10 pph using gaphite felt eledrodes.
However, the process gedfic dedricd energy
consumption and hence its principal running costs, are
criticaly dependent on the arrent efficiency losses dueto
readions [3] and [4]. As both cahodic readions [1] and
[3] can be driven into mass transport control, the molar
ratio of the disolved oxygen and lead concentrations
determines the cahodic current efficiency, and the latter
concentration is enstive to bah pH and free sulfate
adivity, as swown in Fig. 1. However, lossreadion [4] at

anode is kineticdly controll ed and is the source of most of
the dissolved oxygen, reduced by lossreadion [3]. Asthe
reador is operated such that PbO, depasition by readion
[2] istransport controlled, masstransport rates need to be
as high as posshle to maximise airrent efficiencies and
minimise spedfic dedricd energy consumptions.

Hence, a smplified model for predicting such current
efficiencies will be presented, utilisng both the
thermodynamic information, such as $own in Fig. 2, and
kinetic data from the literature. These predictions will be
compared with experimental results.
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Fig. 1. Predicted effeds of pH and sulfate adivity on
Pb(Il) adivity, cdculated from thermodynamic data (4).
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Fig. 2. Potential-pH diagram for the Pb-H,O system at
298K and 0.1 MPawith dislved lead adivity = 10°,
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