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Fig. 1 The chemical forms change of Be and Al with pH in the water
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Fig. 2 Schematic diagram of alkali recovery by bipolar membrane electrodialysis
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Fig. 4 The effect of running time on the recovery effect of the alkali recovery
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Fig. 5 Effect of alkali concentration on alkali recovery and energy consumption by bipolar membrane electrodialysis
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Fig. 6 Effect of concentration ratio on alkali recovery and energy consumption by bipolar membrane electrodialysis
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Table 2 Main composition of alkali recovery solution
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Table 3 Main composition of beryllium-containing aluminum solution after treatment
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Fig. 7 Recovery rates and concentrations of various components in salt compartment and

alkali compartment after treatment
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Fig. 8 SEM surface morphologies and EDS element analysis of cation membrane
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Fig. 9 SEM surface morphologies and EDS element analysis of anion layer of bipolar membrane
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Fig. 10 SEM surface morphologies and EDS element analysis of cation layer of bipolar membrane
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Study on the recovery of alkali from beryllium-containing alkali
solution by bipolar membrane electrodialysis

ZHANG Yufeng', GUO Qing*, ZENG Juan',

YU Kanping', LEI Xiang', LIU Meng'
(1. Changsha Research Institute of Mining & Metallurgy Co. ,Ltd. ,Changsha, 410012, China;
2. China Minmetals Beryllium Co. , Ltd. , Changsha 410030, China)

Abstract; Beryllium-containing alkali solution is production wastewater generated during the extraction
method for producing industrial beryllium hydroxide, which contains high concentrations of valuable
components such as sodium hydroxide and beryllium elements. In order to recycle alkali and beryllium,
bipolar membrane electrodialysis was used to treat beryllium-containing alkali solution, and a self-prepared
adsorbent for beryllium was used to recover beryllium from the solution containing beryllium and
aluminum after treatment. In this paper, the running time, alkali concentration and concentration ratio of
bipolar membrane electrodialysis treatment process was investigated. The results showed that when the
alkali concentration of beryllium-containing alkali solution was 0. 7 mol/LL and concentration ratio was
2t 1, the recovered alkali concentration could reach 49. 22 g/L, and alkali recovery rate reached 92. 42%.

Key words: beryllium; alkali solution;bipolar membrane electrodialysis;alkali recovery



