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Preparation of carbon nanotubes supported platinum catalyst
as a cathode for microbial fuel cells
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Abstract

Microbial fuel cell (MFC) is a technology for renewable energy recovery from
wastewater by biologically treating wastewater and generating electricity at the same time.
MFCs use bacteria present in the wastewater as biocatalysts to directly convert organic matter
to carbon dioxide, water and energy. Cathode material and catalyst used in MFC play
important roles in electricity generation and in improvement of oxygen reduction reaction
(ORR). In this study, Pt catalysts on single-walled carbon nanotubes with carboxyl group
(Pt/SWCNTs-COOH) were prepared by deposition precipitation (DP) method and used carbon
cloth as cathode material. The results showed that the optimum condition for DP were at pH
7 and reaction temperature 80 °C. In addition, the structure and morphology of Pt/SWCNTs-
COOH were characterized by transmission electron microscope (TEM) and field emission
scanning electron microscope coupled with energy dispersive x-ray (FESEM-EDX). As results, Pt
catalysts prepared on SWCNTs-COOH by DP method exhibited small size and highly uniform.

Moreover, this method is simple, cost-effective and high efficiency.
Keywords: Cathode, microbial fuel cell, Pt catalyst
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1.1 ava9 pH ABNSLASN P/SWCNTs-COOH
YUINBUNIAYBY Pt catalysts UW SWCNTs-COOH 31nan1e#l pH iy 5, 6, 7, 8, 9

wag 10 eglugraviiiu 1.2-2.8, 0.7-1.7, 1.0-3.2, 0.9-3.7, 1.2-3.5 uag 1.2-3.1 nm Mua1du 910 TEM
images WU pH WA 5, 6, 8 waz 10 NINSEAEEITES Pt catalysts liashiane wazwuy3una Pt
catalysts How @l pH Wiy 9 wu Pt catalysts auelng) wazdinisnszanesliadiiave luvaed
pH iU 7 aun1A Pt catalysts filgf fvunaidn waznszatgegsatiianeul SWCNTs-COOH (g‘dﬁ 2)
Fauduanneivanzanluniswsey Pt catalysts fe3s DP

1.2 Wava9 Reaction temperature AaN15LATEN Pt/SWCNTs-COOH
YUINBUNIAYDY Pt catalysts Ul SWCNTs-COOH 9MNE@NIEH Reaction temperature

wirriu 50 °C, 60 °C, 70°C, 80 °C, 90 °C uaz 100 "C oglutraiiu 0.9-2.8, 1.2-2.5, 1.2-2.8, 1.0-3.2,
1.5-3.7 uag 1.2-1.5 nm aud1du 910 TEM images WUl Reaction temperature wirffu 50 °C uag
60 °C 1322188 o Pt catalysts laiasiiane uagdvuiavesoynialug) @aufl Reaction
temperature iU 70 °C, 90 °C waz 100 °C nsnszanesives Pt catalyst Tuasiiaue wasdiu3unn
Toe Tuvnuzdi Reaction temperature Wiy 80 °C finsnsvanesfiasiiauenes Pt catalysts TR

SWCNTs-COOH (35U 3) Falluannisfivsnzasilunisiwion Pt catalysts 62835 DP
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31]17; 2 TEM images U89 Pt/SWCNTs-COOH '1'71| Pt load 1.5 mM, reaction temperature 80 OC,
reaction time 60 w17 71 pH #4riu: (@) 5, (b) 6, () 7, (d) 8, (&) 9 wae () 10

2. auantAsuanvaLN iz UINGT uaz Pt availability 989 Pt/SWCNTs-COOH
nsnaaeuAmManURnIu Morphology wag Pt availability Tu Pt/SWCNTs-COOH Aiw3euan
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L%@Lwﬁaqa%w uenniflun1sAneIn1snszateiives Pt catalyst 91nnaves EDX element mapping
(3U71 6) nuirdinsnszanesiegieasinianeve Pt catalyst Uu SWCNTs-COOH Bsazdsranenaaul
Catalytic activity 989 Pt Ul SWCNTs-COOH support §3gasfusuanniefimuneand1miuds DP Ao

pH WU 7 uay Reaction temperature Wiy 80 °C

5UTl 3 TEM images 983 Pt/SWCNTs-COOH 71 Pt load 1.5 mM, pH 7, reaction time 60 U1
reaction temperature @1aifu: (a) 50 °C, (b) 60 °C, (c) 70 °C, (d) 80 °C, () 90 °C uaz (f) 100 °C
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5Ufl 4 FESEM image %83 Pt/SWCNTs-COOH w3l Pt load 1.5 mM, pH 7,

reaction temperature 80 °C way reaction time 60 U1

Spectrum 1
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Pt et
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Uil 5 FESEM-EDX spectrum 989 P/SWCNTs-COOH Li3esdl Pt load 1.5 mM, pH 7,

reaction temperature 80 °C way reaction time 60 Ui

FtLa1 CKal 2

gﬂﬁ 6 EDX element mapping 984 (a) Pt wag (b) C 310 Pt/SWCNTs-COOH Fan3euil Pt load

1.5 mM, pH 7, reaction temperature 80 °C wag reaction time 60 W1
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