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Fig. 3 SEM images of PPy/a-ZrP film A. 2.00 kx; B. 10.0 kx
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Fig. 5 A. The comparison of removal properties for 10 mg-L" Pb(I) by IX and ESIX methods (-0.3 V) based on PPy/a-ZrP/PTCF

electrode; B. The uptake amounts of Pb(Il) onto PPy/«a-ZrP/PTCF electrode by IX and ESIX (-0.3 V)
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Tab. 1 Kinetics parameters of different methods for the uptake amounts of Pb(I) on PPy/a-ZrP/PTCF electrodes

Pseudo-first-order kinetics Pseudo-second-order kinetics
Method Go/(mg-g")
ki/h qal(mg-g") R k/(g-mg'-h')  gu/(mg-g’) R
IX 45.6 1.70 16 0.322 0.2632 50 0.997

ESIX (-0.3 V) 86.2 1.76 21 0.479 0.6142 87 0.995
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Tab. 2 Comparison in adsorption capacities of some adsorbents for Pb(Il) from aqueous solutions

Adsorbent Initial concentration/(mg- L") pH Adsorption capacity/(mg-g") Ref.
Activated alumina 10 5 1.97 [36]
Titanate nanotubes 20 5.5 103.81 [1]

Crop milling waste 10 5 0.998 [37]
Sawdust of Pinus sylvestris 10 5.5 9.49 [38]
Annona squamosa shell 50 5.1 333 [39]
Montmorillonite 50 5.7 21.7 [40]
PPy/a-ZrP/PTCF (IX) 10 5.5 45.6 This study
PPy/a-ZrP/PTCF (ESIX) 10 5.5 86.2 This study

® 3 ORERI IR R 1 B 1 S AN A (E
Tab. 3 Kinetic parameter of different initial concentrations for the uptake amounts of Pb(Il) on
PPy/a-ZrP/PTCF electrodes during ESIX (-0.3 V) processes

Pseudo-first-order kinetics

Pseudo-second-order kinetics

Concentration/(mg-L")  ¢.,/(mg-g")
k/(h")  qu/(mg-g") R? k/(g-mg'-h') qu/(mg-g’) R
10 86.2 5.975 34.8 0.589 0.6142 87 0.995
20 159.7 2.685 92.7 0.941 0.0795 165 0.999
30 214.3 1.741 99.9 0.824 0.0659 216 0.995
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Fig. 8 Pseudo-second-order kinetic plots of different initial
concentrations for the uptake amounts of Pb(II) from
aqueous solutions onto PPy/a-ZrP/PTCF electrodes
during ESIX (-0.3 V) processes
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Electrochemical Removal of Low Concentration Pb(II) from
Aqueous Solution Based on PPy/a-ZrP/PTCF Electrode

CHEN Ru-yi', ZHANG Peng-le', LIAO Sen-liang>, WANG Zhong-de', HAO Xiao-gang"
(1. Department of Chemical Eegineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Guangdong Dongguan Quality Supervision Testing Center (National Mould Products Quality Supervision
Inspection Center), Dongguan 523808, Guangdong, China)

Abstract: A novel organic-inorganic hybrid film consisting of polypyrrole/a-zirconium phosphate (PPy/a-ZrP) was prepared in
an aqueous phase by cyclic voltammetry method. It was proved by FT-IR, XRD and XPS characterizations that the electroactive
PPy/a-ZrP hybrid film was synthesized successfully. The PPy/a-ZrP film electrode prepared on a porous three-dimensional carbon
felt (PTCF) was used for removal of a low concentration of Pb(Il) ions from an aqueous solution by electrochemically switched ion
exchange (ESIX). A quick uptake and release rate of Pb(Il) onto the film electrode was obtained by adjusting redox state of the hy
brid film. The removal efficiency and adsorption capacity of the PPy/a-ZrP/PTCF electrode for Pb(Il) were about 1.8 and 2 times
higher than those of traditional ion exchange(IX), respectively. Thus, the film electrode showed higher removal efficiency and ad-
sorption capacity for Pb(I) by ESIX. The adsorption kinetics of Pb(II) could be described properly by the pseudo-second-order ki-
netic mode. A greater pseudo-second-order rate constant of 0.6142 g-mg™-h' was achieved by ESIX, which was higher than that of
0.2632 g-mg'-h' by IX.

Key words: electrochemically switched ion exchange; polypyrrole/a-zirconium phosphate/carbon felt electrode; adsorption se-
lectivity; Pb(Il); adsorption kinetics
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