
Journal of Electrochemistry Journal of Electrochemistry 

Volume 20 
Issue 4 Special Issue on Current 
Electrochemistry (Editor: Professor JIANG Yan-
xia) 

2014-08-28 

Effecting of Dissolved Oxygen on Microbial Fuel Cells Based on Effecting of Dissolved Oxygen on Microbial Fuel Cells Based on 

Pseudomonas Aeruginosa 

Chang-li CAO 

Li-xiang CHEN 

Ran-ran WU 

Ken-lin CHANG 

Feng ZHAO 
Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, Fujian, China;, 
fzhao@iue.ac.cn 

Recommended Citation Recommended Citation 
Chang-li CAO, Li-xiang CHEN, Ran-ran WU, Ken-lin CHANG, Feng ZHAO. Effecting of Dissolved Oxygen on 
Microbial Fuel Cells Based on Pseudomonas Aeruginosa[J]. Journal of Electrochemistry, 2014 , 20(4): 
382-385. 
DOI: 10.13208/j.electrochem.131162 
Available at: https://jelectrochem.xmu.edu.cn/journal/vol20/iss4/14 

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for 
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry. 

https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol20
https://jelectrochem.xmu.edu.cn/journal/vol20/iss4
https://jelectrochem.xmu.edu.cn/journal/vol20/iss4
https://jelectrochem.xmu.edu.cn/journal/vol20/iss4
https://jelectrochem.xmu.edu.cn/journal/vol20/iss4/14


!"#$%&'()*+,-.

/0123456

!"#! $%&! '((! )*+! , -

!

!!"#$%&'()*+," -. /0

"#$%&$

#

78! 12*+3456789:;<!=>45?@A;BCDEFG"HIJ3KLMNOP

'(

QRSTU

VWX$YZ[B\];^_`a"bc457@dBFGefghijNklFG

)(

?mNKLMnopqc

rst!

*(+(,'#(-.

%

/

0,

#u45?@v[BCDNwGOPxy

'(

z{|}~[�NB�WX��"�KLM�

,'#(

-.

%

/

1,

�"z{|}~;���;���3

23

"u45�7dBNz{|}~[�OP�y

'

9:;! z{|}~;�& 45�7& dB& M�& 457@

<=>?@! 4#5#(((( ((((((((((((((((((((((((((((((!!!!!!!!!! !

ABCDE! 6!!

����'

&%,"1,,1&#

" ����'

&%,51%&1&#7(((8

Q���"

9:;<

!

=#1>?&@#,?*2##

"

A1-BC;<7DEFBGHCI:'BJ)JK

����#$�����A �¡�$�¢�£�¤¥

LMG'7&$"$$$"%$&%@

¦§

./0

N4OPM6/Q4R7A/AS9P4STAUVW9PX

¨

&*

© ¨

5

�

&*,5

ª

=

«

YG;)7&*777MG)75

6I.)77&*,5

!"#! ,*),"&*=Z[':;:J\]GJF:-',",,#&

7$%&' &(%)<7!'7"#$%&'(%)$*'7*+,-^Q+,L5_<Q"=&1"=>QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

./&%012 #3!,**#1"52,L&*,5@*51*"=&1*5Q

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ!4&&5<ZZ:;:J\]GJF:-)`-I):aI)JK

z{|}~[�!

UCJ]GbCB;QRI:;QS:;;c

"

URSc

(

eq¬®z{|¯°±|!N�$²³��[

²N´µ" ¶�·°¸¹{º»¼v½¾¿¼N

À²

d,e

'Q

ÁªÂ"T)»Ã�ÄÅÆ"

URSc

ÇÈ�

ÉÊ²¿¼¸¹ËÌN*+ÍÎ

'Q

ÏÐN

URSc

ÑdBÒ$ ÓBÒvÔÕÖÈ

d&e

'Q

pdB×"z{|ØÙ,Ú{N[<QRÕÛÜÝ

�M�Þß!=>àáâdB"ãäå[]àáâ

ÓB&pÓB×"M�æ{ÞßwGçf[<

d"e

'Q

è

éNdBÚ[z{|)ê

-$(./%&$' 012

"

3#(0&'4546*

012

(ëìMíî7"ïðñ°MNTò!�óºÝ

óôõ[À²

d5e

'Q

ök²eÑñM�÷ø3z{|

ØÙ!N[<àáùú" ûü�É[�ýþÿ!

v"!

'Q

�ü"p#$>ë�NÓBÒ!%�[<

f>NM�²&'R(Õ)'*dBÒ" +dB

Òõ{qcnoNKLM!

f4

(

d>e

'Q

,-"*+dB

>ëN.fM�²/°0Æ1N#®23

'Q

¥4"

5ñ.MN

URS

6789:";y<�=7>ë"

.M±¹>?

d#1=e

'Q

@2A®4567�BC{|" *+D89

N[<!=>A[BCDNwG" IJKLMn

oudBwGNOP" EF

URSc

QG�HI�N

[�$J²

'Q

,

F G

,6,

()*HI

7K

S,

8L�MNMO'PQR»¼¸¹S"

ä7¬TcD

,#WQ]PM6Q

�,UVA

70$65(*(8/0

/$'6948(0/ fg&

·°

??h

N¶WJ

'7

¯7KLXº

�"ç¬âYZ[7\]�

d?e

!

ij

'

&*7.

%

/

1,

ÛÜ^$

,'57.

%

/

1,

7U.S;

&

$

,*7.

%

/

1,

7g

&

W4

5

(!"_`!

"27

G

S

(a

b!

,"*7]

%

-CK

1,

(\]

'7

,6*

-JKLM

Ñcde�[B$

6.k6.S;

fg[B!

STV,,,

"

hijk($ dlu[BmÈn[B>ë

'7

o\]

5=7F

N7pm

,>7-/

" E

"*7-/

%

-CK

1,

q!Qrs�

ÝG�tu>ëNvMÝ°MT)

'7

+®[�$

e�w!

6I\G;Bb

"xyzQ({Z7pmp|¶}

~q!�NSTU�WX

'7

E|¶�q�7pm

!QrG�"{Zcd[BN�][�!

4Si

("¶

�+®KM�!

>>*6

"��

XWV

({Z|¶G��q

�7mNKLMno

'7

Ñd�e�[Bvdlu[B!��

&!&7J-

&

("

6.Z6.S;

fg[Bp

,**7-/

���!mÈn[B

>ë"�r

=*7-/7ij

\]��ç¬r

57-/

7m"�

®[�{Zë�!

5"**

"��

UBJJG]

(ij[^�

*'&7Y

" ���z{|{�R�!Ne�[B[�

7777&*,51*=1*#77,*<*2



!"#$!%&'()*+,-./0123456789:

;

!

<

=>?@ABC"DE?FG

"#$%&'#

!"# $%&'

!"#$

HI12+J*K)*GLM#

"!"#($

"

$"J

*NG

)*+$$,-

%

.

/0

#1

2

345678

9

")*NGOP

!:;<

+(QN"RSTUG

0")#$.

"V?W)XYZ[

\

=#

]

0)#$.

%

$%&

>0

^_`)*NVabcd"ef

g1hijkl12mnopqr*ABCm

n"s]tcd+uvSowxy

=;

!"(

%&'(#)

zOP

"!;<

+(N

"*;$.

]

9***;?

%

$%&

>0

X{

);

$%&

"|}(S"~���N����N��V"�

��b

);$.

��" �

!

��Dk~����4N"

�l

*=";$,-

%

.

>0

;@6-

��D" z��l

*=";$,-

%

.

>0

;

7AB@

���V7�l���D" ~����4

N" �l

*=";$,-

%

.

C0

;@6-

�D

=;

�k���

>

���

����#

DE>"!)*

"�� ¡&�¢��£�¤

F0*G

=;

)

*+,-.

)"!

%&/0012345!6789

¥¦§¨©8ªmj(N«3.¬+6A

®¯7

=;

°

0

G%&'(OP

"!;<

k+(N±²³

´µ^_¶+¥¦§¨BC

=;

·°¸¹"

C*=!;H;C*=";

E

º»¼½¾¿

0

À6A®Á" R6AÁÂ®

Á1ÃÄÅ�$" R´µ^_ÆÇÈÂÁ1Ã½

C7Éo" Á1Ê²=´µ^_ËA '°

0

Ì°&

=;

Í�(NVÎÏ15¬Ð�ÑÒ#

I;9*;$$,-

%

.

C0

&"

Ó�8ÔC7Õ,ÖX®×+®Ø

=;

�ÙÚÛÜ

Ý"(NV36A®Þ7+1YVßS"àÂ1

*á?+�âoãäåæç+è�é�â

=;

%&'

(��êëìíî6A®Þ7+ïðñ.¬"ò

ìïðñ.¬±²³

J@

¶î²³+Á1Ê

F00G

=;J@;:

(N+Á1ÊG

>*=2";E

" Â%&(ó+Á1Êô

õ" öÝ(N31A÷Þ7.¬�8G%&(ó

=;

°

"

Gøù(N+£�¤¤°"R¹ÁÊWK%&

(óôõ

F0"G

"úû¿(N3%&(ó

=;

ü1Ê¶ýLGþw1*+(N1Ã

>

>?B

Cÿ°

2

«!

=;

R1Ã"#�k$�ij�k¶

%"Â%&'(+-&'(ôõ

=;

%&'(±(S

-&+À)<f*�ê"±ij<+,Á-

F02G

".

6A/+%&(ó�0(S®

F0!G

=;

%&(ó+6

A1Ê±

>*=2;E

12" Ø3±

*=";E

1Ê¶406

A

=;

R1Ã

>

>?BCöÝ%&(ó±À)<²5

�ê.06A"%&(óÂ1*á?Ôãäåæ

°

0;;

²³´µ^_¶(N+¥¦§¨BC #Ì°G´µ

^_ÆÇÈÂÁ1ÃBC&

3%K=;0;;6L(-%(;M,-NA$$,K?A$O+,P+%&,(Q-A+AN+R%PP4?4&N+O(A&+

?AN4O+ 5%&O4NS+T-,N+,P+J4AU+(Q??4&N+MO=+OVQA?4+?,,N+,P+

O(A&+?AN48

+

°

"++

øù(N+£�¤¤°

3%K'+"++WXO,?XA&(4+OJ4(N?Q$+,P+JQ?%P%4R+%&,(Q-A

+

°

2++

ü1Ê(N1Ã

C

>?BC

3%K'+2++6Q??4&NCN%$4+(Q?M4+,P+%&,(Q-A+AN+*'"+E

ç+�é�â" =%&(óÐ�#�R1Ã²5

#6(±ij<"%&(ó�ê+,Á-"R1Ã

7+,�6-" Ó>%&(ó+6AÂ(SÀ%

2:2

! !

++++"*0!C*:C*9++0*S*Y



! " #

!"#$

!

"#$%&'()*+!,-./012"345

678!#9:;!<"#$=>?&'!@A=

B?CD!E3,-FG

%&

,-012%HIJ(

'!"&(

!KLM<"N#OP

)*+,

QRS,%TU

5VJW%

%&

!"!

!"#$%&'(#)*+,-./

#9UX012<"#$SU01CD,

-!EYZ012#[\]^C_%`a

%&

b

$

c

.de=fg_-hF#[ij,k#lmC%

nDb

%&

odeg_H!pij,kP

-"%.$&/

"d

eg_$lmC

0%!&12

%

3

-#

&4!,Rij,kqr

-0%!0&/

"34s-htuij,vwq"g_-h

P

.0&13

%

145

-#

H!,Rij,kqr

-0%#.&/

"g_

-hP

6"&13

%

145

-'

$lmC

!%!&12

%

3

-'

&H!g_x

9yz{|}~,Rij,v=A01

%&

#[�!

<"#$J�C_CD!34�?#9&'!��

�V��J�%`a

7'$8

%&

��!deg_4&'�

%<"#$����!,Rij,kq�"lmC

t�!#9%&'�C_%CDJ(�*+!~,

Rij,kq����01" �lmCwqr

!%!&

12

%

3

-'

H!9y%*+JA���!p,Rij,

k=>01

%&)*+,

%TU5OZ~�QR���

,k!QRij,k��,�`a% A

%&

3¡<

"N#%#[�!�lmC

9&'%:&12

%

3

-'

H!,Ri

j,k¡

-0%!0&;&-0%'.&/

¢I£D! C_x,Ri

j,k��=¤¥

%&

&

b

$&&

#[ij,k'lmC

-

g_-h

*42%&$&&<=>5&?4@?A4B&=CB>5B4DE&D5F&F4,,CEG>F&CHI2>5&CJ&45C?-

AED&DB&F4JJ>@>5B&JECK&@DB>,&CJ&D4@

¦de#[%_9 (g_§¨_& -hP

.0&

13

%

145

-#

H! p©ª«¬®¯b

6

°c

%&

¡

-0%:&;&

-0%$&/

±²³!deg_(lmC

#%:&12

%

3

-#

&^de

´_µ¶p&',-·°tu! 3<"#$%C

D¸,-£D

0%06&!L

! ¹º<"#$`a»·º

¤��lmC��! ¼º<"N#J½¾QR�

·�1%¿lmCÀ|AÁ

%&

&

b

6&&

deg_§´_#[%©ª«¬®

*42%& 6&& +I?E4?& GCEBD11C2@D1,& CJ& 45C?AED& A5F>@& F4JJ>@>5B&

2D,&DB&D4@&M,CE4FNOD5F&P

!

&QFD,(>FN

!

DB1C,=(>@>,

!"# $%&'

0123

b

:

c.=fÂ,ÃÄF

)*+,

%,v

-

,-n

D®

%&

µ¶ÅÆg_9y!deg_(lmCP

#%:&12

%

3

-#

&

)*+,

,-���P

RS%&

Æg_9y%

Ç�È.ÉÊP

$%6&!T

!dg_9yP

$%.&!T

!FG

Ë

$S

!È.,-FGË

.S%&

3�ÌÍÎ%9y!¦Q

R%lmCP

'&12

%

3

-'

H! ÏÐÑ#½¾%

)*+,

Ç

�È.ÉÊFGË

.RS

!È.,-FGË

..S

7$8

%&

&

b

:&&)*+,

,v

-

,-®b

*42%& :&& U(>& CAB=AB& GCEBD2>-?A@@>5B& ?A@G>,& ,(CK452& =>@JC@-

1D5?>&CJ&14?@CV4DE&JA>E&?>EE,

#

4 5

.W$

! !

&&&&!0#$-0W-0:&&#0X0R



!"#$!%&'()*+,-./0123456789:

;

!

<

%&'(=>+%&(?@AB)*CD+

1EFGH

"#

%&(?@I(HJK"JKL+%

&(?M1ENOP1*Q6R" STUVWX

YZ"[Q\](H^1*_`+1ENO

"

a(b456

$#%"&#'(

#

)

*%

" 1*cd1ef

*+",+-.-*+"%/-0

_`" gh

123

Fij456k1

2+1lmnopqr

45

+st" uv3wxy

+456k%&(?z1*_`+CD{|xq

"-

!"#$

!"#$#%#&'#()*

6%78-39:;-)-<=

}~�

>?8<@AB8CD

��

>E8F9AB82D

��

G"8H@BIAJ9K

BL:M8@;8'@INBO@AP-QR:P-I:PPM6S7"-TNB(N:MM-@;-39:'@MJNUD

R�

��

G?-,+%,?-,!D%GV-%W4*%&,"

6,7--3@-X-YD

�?�

G?-ZR-[D

��

G?-Z:;-F-\D

���

G?-:J-AP"-

];-B^:N^@:_#BQ#:P:IJNBL:#'AJ:N@APM#@;#'@INBO@AP#QR:P#I:PPM

6S7"#SBRN;AP#BQ#`P:IJNBI9:'@MJNU=

1R�

>E#,+%,E#%a=/>V#

,!/K,W%"

6/7##ZA;(#F#SE#F9:;(#CE#<@AB#CE#:J#AP"#];APUM@M#BQ#BbU(:;#N:K

LRIJ@B;#A;L#'@INBO@AP#IB''R;@JU#BQ#A@NKL@QQRM@B;#O@BIAJ9K

BL:# @;#'@INBO@AP# QR:P#I:PPM6S7"#H@BN:MBRNI:#c:I9;BPB(UE#

,+%/E#%!!V#4!K4d"

6!7##e@;(:@M:;#H#eE#eAU#eE#)@JJP:#H"#]#'@;@AJRN:#'@INBO@AP#QR:P#

I:PP#Bf:NAJ@;(8_@J98A;8A:NBO@I8A;BL:8I9A'O:N6S7"8SBRN;AP8

BQ8TB_:N8XBRNI:ME8,++4E8%&W=,>V8Wd%KWd4"

6W7881@;8HE839:;(8XE8)B(A;8H8`"8`P:IJN@I@JU8(:;:NAJ@B;8RM@;(8

':'ONA;:8A;L8MAPJ8ON@L(:8'@INBO@AP8QR:P8I:PPM6S7"8ZAJ:N8

e:M:ANI9E8,++WE8d=/d>V8%&4WK%&a&"

6&788]gAU@8282E8h@'8h8CE839A:8h8SE8:J8AP"8`QQ:IJ8BQ89ULNBLUK

'A'@I8 QBNI:8 A;L8fNBPB;(:L8BbU(:;8:bfBMRN:8B;8 J9:8f:NK

QBN'A;I:8BQ8A;BL@I8O@BQ@P'8 @;8'@INBO@AP8:P:IJNBPUM@M8I:PPM

6S7"8 i;J:N;AJ@B;AP8 SBRN;AP8 BQ8 \ULNB(:;8 `;:N(UE8 ,+%+E8 /W

=a>V8/,+&K/,%/"

64788 2A;8CE8\A;8X8hE8)@R8\"8 i'fNB^:L8 f:NQBN'A;I:8 BQ83`]8

'@INBO@AP8QR:P8I:PPM8_@J98@;IN:AM:L8N:AIJBN8M@j:6S7"8`;:N(U8

k#`;^@NB;':;JAP#XI@:;I:E#,+%,E#WV#a,4/Ka,a+"

6a7##YRA;#<E#YRA;#CE#cAB#hE#:J#AP"#3B'fANAJ@^:#@;^:MJ@(AJ@B;#

B;#'@INBO@AP#IB''R;@JU#A;L#:P:IJN@I@JU#(:;:NAJ@B;#@;#A:NBK

O@I#A;L#A;A:NBO@I#:;N@I9:L#123M6S7"#H@BN:MBRNI:#c:I9K

;BPB(UE#,+%,E#%,aV#,WdK,&W"

6d7##`MMAN#l#ZE#`O:NPU#)E#\AL:NB#]E# :J# AP"# iL:;J@Q@IAJ@B;# A;L#

I9ANAIJ:N@jAJ@B;# BQ# (:;:M# QBN# A# M:IB;L# A;J9NA;@PAJ:# MU;K

J9AM:#@;#!"#$%&'&()" )#*$+,(&")V#i;J:NI9A;(:AO@P@JU#BQ#J9:#

J_B# A;J9NA;@PAJ:# MU;J9AM:M# A;L# :^BPRJ@B;ANU# @'fP@IAJ@B;M

6S7"#SBRN;AP#BQ#HAIJ:N@BPB(UE#%dd+E#%4,=,>V#aa!Kd++"

6%+7##39A;(#T#3E#HPAIm_BBL#]#3"#X@'RPJA;:BRM#fNBLRIJ@B;#BQ#

J9N::# f9:;Aj@;:# f@(':;JM# OU# -".$%&'&()" )#*$+,(&")

1AI#!/&6S7"#3A;AL@A;#SBRN;AP#BQ#1@INBO@BPB(UE#%d&dE#%W

=W>V#!/dK!!!"

6%%7##ZA;(#CE#[:_'A;#l#h"# e:LBb# N:AIJ@B;M# BQ# f9:;Aj@;:#

A;J@O@BJ@IM#_@J9#Q:NN@I#=9ULN>Bb@L:M#A;L#'BP:IRPAN#BbU(:;

6S7"#`;^@NB;':;JAP#XI@:;I:#n8c:I9;BPB(UE8,++aE8!, =4>V8

,/a+K,/a&"

6%,788ZAJMB;8 lE81AIl:N'BJ8 SE8Z@PMB;8 eE8 :J8 AP"8 TRN@Q@IAJ@B;8

A;L8 MJNRIJRNAP8 A;APUM@M8 BQ8 fUBIUA;@;8 A;L8 %K9ULNBbK

Uf9:;Aj@;:6S7"8`RNBf:A;8SBRN;AP8BQ8H@BI9:'@MJNUE8%da&E8

%Wd=,>V8/+dK/%/"

6%/788l@:JN@I98)8`8TE8TN@I:KZ9:PA;8]E8 T:J:NM:;8]E8 :J8 AP"8c9:8

f9:;Aj@;:8fUBIUA;@;8@M8A8J:N'@;AP8M@(;APP@;(8QAIJBN8@;8J9:8

oRBNR'8M:;M@;(8;:J_BNm8 BQ8-"#$%&'&()" )#*$+,(&") 6S7"8

1BP:IRPAN81@INBO@BPB(UE8,++&E8&%=W>V8%/+aK%/,%"

6%!788\:N;A;L:j818 `E8 [:_'A;8 l8 h"8 `bJNAI:PPRPAN8 :P:IJNB;8

JNA;MQ:N6S7"83:PPRPAN8A;L81BP:IRPAN8)@Q:8XI@:;I:ME8,++%E8

Wa=%%>V8%W&,K%W4%"

+$$#',-&. /$ 0-((/12#3 456.#& /& 7-'%/8-91 :;#1 <#11( =9(#3 /&

!"#$%&'&()" *#+$,-(&")

3]p839A;(KP@E83\`[8)@Kb@A;(E8Zq8eA;KNA;E83\][r8h:;KP@;E8F\]p82:;(

s

=/("0,0$0. &1 2*3)( 4(5,*&('#(06 78,(.". 9:)%.'; &1 <:,.(:."6 =,>'.( /&%+,%E8?$@,>(6 78,(>>

>8(,%9',*

i;8J9@M8_BNmE8J9:8N:AIJ@B;8O:J_::;8J9:8:P:IJNB;8M9RJJP:8M:IN:J:L8OU8-".$A&'&(>" >.*$+,(&"> A;L8A;BL:8_AM8MJRL@:L8OU8

':AMRN@;(8IUIP@I8^BPJA''B(NA'8A;L8Bf:;8I@NIR@JfBJ:;J@AP"8c9:8:QQ:IJ8BQ8L@MMBP^:L8BbU(:;B;8J9:8Bb@LAJ@B;8N:AIJ@B;8BQ8A;BL:8_AM8

:bfPBN:L"8iJ8_AM8L:'B;MJNAJ:L8J9AJ8 J9:8N:AIJ@B;8_AM8A8L@QQRM@B;KIB;JNBPP:L8A;L8N:^:NM@OP:8fNBI:MM"8c9:8A;BL:8_AM8A8 P@JJP:8AQQ:IJ:L8

_9:;8J9:8L@MMBP^:L8BbU(:;8BQ8@;BIRPA8_AM8PB_8=+8.8%"&8'(

#

)

K%

>"8c9:8fBPAN@jAJ@B;8IRN^:M8M9B_:L8J9AJ8J9:8IRNN:;J8BRJfRJ8BQ8'@INBO@AP8

QR:P8I:PPM8L:IN:AM:L8458_@J98J9:8@'fAIJ8BQ8L@MMBP^:L8BbU(:;"

?#6 @/%3(*

'@INBO@AP8QR:P8I:PPMt8-".$A&'&(>" >.*$+,(&">t8A;BL:t8BbU(:;t8fUBIUA;@;:

/aW

! !

8888,+%!K+aK+&88%+V+4


	Effecting of Dissolved Oxygen on Microbial Fuel Cells Based on Pseudomonas Aeruginosa
	Recommended Citation

	tmp.1677736489.pdf.t9TFT

