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Abstract: A single-chamber membrane-ess microbial fuel cell (MFC) was successfully started up by using the filtrate of sludge
pretreated by microwave as substrate. The effects of microwave power and time on the maximum output power density were investigated
and the influences of external resistance on the performance of MFC were also analyzed. The results indicated that the electric cycle
lasted for nearly 600 h. Under the same microwave power(900 W) the maximum output power density ascend along with the radiation

2

time and was amount to 210. 07 mWem "~ as the radiation time reached to 300 s. When radiation time kept constant(300 s) the
maximum output power density had a peak on the power of 720 W followed by a gradual decrease with the increase of microwave power.
The performance of MFC could be effectively improved by the longer irradiation time and moderate higher microwave power ( <900
W). On the optimal treatment conditions (300 s 720 W) the maximum output power density could reach up to 306.2 mWem >,
When the external resistance was 30 0 500 0 2000 Q the coulombic efficiency was 83.3% 79.0% 33.6% respectively. The
SEM observation showed that the surface of anodic electrode was covered by spherical bacteria at higher external resistance of 2 000 ().
As at lower external resistance of 30 ) it was covered by several other kinds of bacteria besides spherical bacteria such as filamentous
bacteria and bacilliform bacteria. The coulombic efficiency and microorganisms on the surface of anodic electrode were influenced by
the external resistance.
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Table 1 ~ Characteristics of the filtrate of the pretreated excess sludge
pH SCOD /mg+1." ! /mgeL ! /mgeL~! /dSem ™!
7.3~8.2 489 ~980 300 ~450 348 ~490 1.5~4.9
7.9 879 338 320 4.4
1.3 .
N SN 0.05 mol+L™"'
(SCOD) " pH WTW (pH=7.2) 2.5%
muti340i pH DDS-II A 24 h
(10% « 20%  30% - 40% - 50% . 60% « 70%
25C ; (20 ~5000 Q) 80% « 90%)
MFC .
MFC P(mWem %)

)
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Fig.3 Effects of microwave time on the power density of the MFC
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Table 2 Comparison of the electricity production performance at different external resistances
/1Q
30 500 2 000
/mAem 2 66.7 ~142.5 69.2 ~639.0 33.6 ~241.2
/mWem =2 0.2~73.1 2.9~245.0 3.3~139.6
/mA+m ~? 554.8 522.1 187.2
/mWem 2 18.6 125.5 94.2
/mV 51.3 383.4 578.8
/mAem ~? 1.7 0.8 0.3
SCOD/mg-L’I 257.5 223.2 253.2
SCOD /% 70.7 74.6 71.2
/% 83.3 79.0 33.6
/1Q 274.9 223.3 222.6
Q 2000 Q) MFC
2 MFC
1
500 Q
245.0 mWem >, 3
: 3.1 MFC
(30 Q) Oh "
83.3% 500 Q MFC
79. 0% (2000 Q) MFC
33.6% ; (30. 500. 2000 Q) 306.2 mWem ™’ ’
MFC SCOD 257.5. MFC 7 .2
223.2. 253.2 mgeL~". SCOD
70.7%  74.6% « 71.2% . MFC
2.6
6 (30 Q 2000 Q)
MFC SEM ) 6 SCOD
(2000 Q) SCOD
- 8 .

MFC 220 ~280 QO
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Fig. 6 SEM images of bacteria attached to the surface of the anodic and the supernatant fluid at different external resistances
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