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The Influence of Duplex Surface Modification on Carbon
Fiber and Microorganisms Immobilization Effects

Yan-ling Bao, Guang-ze Dai*, Chun-jiang Yan, Mei-xia Li, Zheng-shuai Niu, Peng Xie
School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu, China
Email: g.dai@163.com

Abstract: In this paper, by using PAN-based carbon fiber (CF) with different modifications as biofilm
carriers, duplex modification consisted of surface oxidation and metalion-adsorption was proved to be the
best method of surface treatment for CF carrier. CF surface characteristics represented by laser confocal
microsopy (LCM), X-ray photoelectron spectrum (XPS) and the degree of moisture, and analysis of
immobilization of microorganisms shows that increasing surface hydrophilicity and roughness is good for
biofilm formation, the O-C=0O group on CF surface is helpful in enhance the adhesion strength of
microorganisms, and metalions adsorbed on CF surface may enhance the immobilization strength of
microorganisms by connecting electronegative oxygen groups on CF surface and extracellular polymeric
substances (EPS) which is also electronegative.
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Figure 1. LCM photographs of two kinds of carbon fibers
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Figure 2. C1s XPS spectra of two kinds of carbon fibers
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Table 1. The data of XPS-C1s and microorganisms immobilization of carbon fibers
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Figure 3. Photographs of three kinds of carbon fibers immobilized with microorganisms
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Table 2. COD removals of different kinds of water treatments
R 2. TRLEF %M COD L%
- ; NS VB
Yo 7KAb B T5 ik AR RS
CF-0 CF-1 CF-3
I HT COD {E/mg-L'1 452 452 452 452
45 COD {E/mg-L'1 389 366 351 340
COD £B%/% 13.49 19.03 22.35 24.78
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