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Influences of Operation Parameters on Concentration and Separation of
Nickel-Containing Solution by Electrodeionization Process
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(1. College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China;
2. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
Abstract: The enhanced electrodeionization (EDD) in the dilute and concentrate chambers filled
with ion exchanges resins was adopted for the concentration and separation of nickel-containing
solution. The influences of operation voltage, partition thickness of the dilute chamber, feed
concentration and composition on separation performance were examined. The results show that
the EDI process operating under the enhanced mass transfer mode at applied stack voltage of 15V
could ensure high quality effluent with lower energy consumption. As the voltage increased,
significant water decomposition occurred in the dilute compartments, resulting in scaling problem
and unstable operation. When the partition thickness of dilute chambers increased from 3mm to
5mm, the separation performance of the EDI process decreased as the stack resistance increased.
Under the optimized conditions, for the Ni*" feed concentration of 50 mg « L', the Ni*"
concentration of the outlet concentrate and dilute was 11 131 and 2.78 mg » L™ respectively,
i. e. » the concentration ratio of higher than 223. However, when the feed solution contained Ni*"
and Cu®*" with the same concentration of 25 mg *+ L ™!, the concentration effect of Cu*" was better
than that of Ni*", At the end of the experiment, the concentration of Ni*" and Cu’" in the
concentrate effluent was 3 258 and 4 690mg + L.”! while that in the dilute effluent was 4. 71 and
3.71 mg « L7, respectively.
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