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Preparation and Pb’* Electrosorption Characteristics of MnO,/CFP Composite

Electrode

LIU Fang-yuan''*, HU Cheng-zhi** , LI Yong-feng'* , LIANG Qian-wei'*’

(1. School of Forestry, Northeast Forestry University, Harbin 150040, China; 2. Key Laboratory of Drinking Water Science and
Technology, Chinese Academy of Sciences, Beijing 100085, China)

Abstract: The morphological structure and electrochemical properties of the electrode materials have direct impact on the
electrosorption results. In this paper, Manganese dioxide ( MnO,) was composed on flexible carbon fiber paper ( CFP) via anodic
electrodeposition technique to prepare the MnO,/CFP hybrid electrodes. The electrodes materials prepared showed stable
electrochemical property, remarkable electrochemical capacitance, and the specific capacitance reached up to 360 F-g™'.
Electrosorption was conducted with this Mn0O,/CFP hybrid electrode to treat the waste water with an initial Pb”>* concentration of 6
mg-L™", and the effects of deposition time, initial pH, and voltage value on the electrosorption were investigated. It was shown that
when the electrodeposition time was 500 s and the application of voltage value was 1.0 V, pH =5.0, the best electroabsorption result
was achieved. After 3 h electrosorption, the residual Ph>* in the solution was lower than 0.0l mg+L™", and the removal efficiency
could reach 99% . This study provides a new technology option for the removal of heavy metal ions in low concentrations in the waste
water.
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Fig. 1 SEM images and EDS patterns of the hybrid MnO,/CFP composite electrode
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Fig. 3 Cyclic voltammetry of the hybrid MnO,/CFP composite electrode
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Table 1 ~ Unit specific capacitance of MnO, hybrid electrode composed with different carbon-based materials
LR WO i B AR/ Feg ! SCHk
fisk FLITAL(0. 5 mol-L.~! Mn( COOH), fHHLJE,0.5 V) 188 [24]
11 R B0 1 mol-L~" Mn( COOH), , fEHMAZ 250 mV-s~') 245 [13]
AL A2 TR (KMnO, Fl MnSO,, 8632 RS ) 270.7 [18]
RSB HLITAR(0. 1 mol-L~! MnNO, fHELE, 1.3 V) 327 [25]
R4k HLUTAL(0. 1 mol-L~" MnSO, #10.01 mol-L~" H,S0, ,fHHLJ,0.5 mA-cm~?) 360 ENTIE
T 5 4T 4 HLUTAL(0. 1 mol-L~! MnSO, #110.01 mol-L " Na,SO, ,fHHLI#,0. 5 mA-cm~2) 425 [16]
AR AL UTAL(0. 1 mol-L~! Mn(COOH),#10.01 mol-1.~' H,S0, ,THALHE,0.5 mA-cm~?) 740 [14]
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Table 2 First order kinetics of electrosorption

of Ph2* after different deposition time

ARIRITLELR A /s E/h~! q./mg g™ HXRE(RY)
300 2.590 53 324.12943 0.997 88
500 2.978 49 329. 853 04 0.983 83
800 1.834 14 161. 675 54 0.991 61
1 000 0. 863 41 155.619 32 0.996 13
3000 1.389 66 91.424 19 0.987 34
5000 0. 52537 54.998 5 0.997 28
7200 0.462 04 50. 247 31 0.994 73
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