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Fig.1 a-ZrP act as the receptor of heavy metal ions by
complexation effect; PANI act as the impeller of protons
by redox transformation (the insertion/release of heavy
metals can be controlled by the potential-trigger

reversible switching)
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Fig.2 SEM images of hydrothermal synthesized a-ZrP
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Fig.3 XRD patterns of crystal a-ZrP and the exfoliated a-ZrP
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Fig.4 Mass change over time during galvanostatic deposition of

a-ZrP/PANI hybrid film on the substrate of Au and CNTs
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Fig.5 CVs of deposition process of a-ZrP/PANI hybrid film
prepared in  different

supporting  electrolytes:

(a) 5 mmol/L Na;HPO,4 and (b) 5 mmol/L HzPO,
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Fig.7 Charge, mass, and current change versus time in the
deposition process of a-ZrP/PANI hybrid film at the first
cycle (a); mass change over time during galvanostatic
deposition of PANI, a-ZrP and a-ZrP/PANI on the
substrate of Au (b)
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Fig.8 SEM images of a-ZrP/PANI hybrid films prepared on the
surface of CNTs (a) and PANI nanofibers (b)
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Fig.12 Adsorption selectivity of a-ZrP/PANI towards the heavy

metal ions
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Selective Separation to Pb®* of Electrochemically Switched lon Exchange Film of
a-ZrP/PANI

Ma Xuli, Zhang Quan, Du Xiao, Hao Xiaogang, Li Xiumin, Qiao Wenlei, Li Shasha
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: A novel electroactive a-ZrP/PANI hybrid film with cation exchange property was synthesized by an electrochemical method

in an aqueous solution. The electrochemically switched ion exchange capacity of this film was investigated in 0.1 mol/L Pb(NOs3),. The

a-ZrP/PANI hybrid films with different structures were prepared on carbon nanotubes (CNTs) and PANI nanofibers modified Au

electrodes. The fabrication process and formation mechanism were analyzed by electrochemical quartz crystal microbalance (EQCM).

The results show that the hybrid film prepared on PANI fibers exhibits higher ion exchange capacity because of its three-dimensional

porous structure. The P-OH of a-ZrP provides protons for the redox of PANI and shows adsorption selectivity for Pb?"; thus this hybrid

film exhibits good electroactivity in the neutral solution containing Pb?*. Therefore, this hybrid film could be served as an ESIX

material for separation and recovery of Pb?* by controlling the oxidation-reduction of hybrid films.

Key words: a-ZrP/PANI; separation and recovery; electrochemically switched ion exchange; heavy metal ions
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