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Fig. 2 SEM images of (a) CNTs, (b) BiOBr and (¢) CNTs/QCS/BiOBr composite membrane
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Fig. 3 The XRD pattern of CNTs/QCS/BiOBr
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Fig. 4 The TEM images of (a) cross-linking and
(b) uncross-linking CNTs/QCS/BiOBr composite
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Fig. 5 The EDS images of CNTs/QCS/BiOBr composite

membrane for (a) surface and (b) cross-section
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Fig. 6 The effect of different cell voltages
(2.5, 3.5 and 4.5 V) on the flux of Br~
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Fig. 7 (a) The changes of Br~ concentration in the receiver solution and (b) the flux of Br~ at different pulse voltages
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Fig. 9 (a) The curves of Br~ concentration curves with time in feed solution and (b) the flux of Br—

in different separation technologies
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Fig. 10  The fluxes of CNTs/QCS/BiOBr composite

membrane for different anions in ESIP system
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Table 2 Fluxes and separation factors of

CNTs/QCS/BiOBr membrane for different anions
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Fig. 11 The changes of Br~ concentrations within
10 cycles in feed solution and receiver solution

during ESIP system
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Construction of carbon-based bromide ion permselective membrane
and its separation property for bromide

WANG Jie', ZHANG Liang', LUO Shanxia®?®,

DU Xiao', HAO Xiaogang'

(1. College of Chemical Engineering and Technology , Taiyuan University of Technology ,
Taiyuan 030024, China; 2. Regional Geological Survey Institute of Hebei Province,
Langfang 065000, China; 3. Langfang Natural Resources Comprehensive Survey Center,
China Geological Survey, Langfang 065000, China)

Abstract: The carbon-based Br~ permselective membrane (CNTs/QCS/BiOBr) was constructed by vacuum
filtration using carbon nanotubes (CNTs) as the transfer carrier for electrons, bismuth oxybromide (BiOBr) as the
transport channels for Br~ and quaternized chitosan (QCS) as the membrane forming agent. Subsequently, the
CNTs/QCS/BiOBr membrane was assembled in the electrochemically switched ion permselective (ESIP) system
for the separation of Br~ and the influence of different operating parameters on the separation effect of Br~ was
investigated. The stability of CNTs /QCS/BiOBr membrane in the ESIP system and their selective separation effect
on Br~ were researched. The results indicate that the flux of CNTs/QCS/BiOBr composite membrane for Br~
reaches 3. 00 g/(m” « h) when the cell and pulse voltages in the ESIP system are 3. 5 V and 0/—2. 5 V,
respectively. In addition, the CNTs /QCS/BiOBr composite membrane possesses cycling stability and selectivity for
Br.

Key words: bromine ion; electrochemically switched ion permselective; separation and recovery; carbon nanotubes;

carbon-based membrane



