WEED SR Acta Microbiologica Sinica
49(6):697 — 702; 4 June 2009
ISSN 0001 - 6209; CN 11 - 1995/Q

hitp: //journals . im. ac. cn/actamicrocn

MABYFERMED NI EELES

ZFHE,KLK,FF, R, EER
CERITTE A, TP b B S5 04 S T 9%, BT 650092)

FEE . LR P B A I SR AT AMIE F A O B R, R P A 27 3 R A A2 0 A A B PR A B 2 Kk 30400 i A A A
R r=SIAT A LR, =4 CO, LT 5 T, M7 RENAT S5 BH A28 3 2 A% 2N B R, 1 52 7 ) 28 3o B & 7
FELIE N B ARt , 77 G AR EE N @ A i R A AL R R S R aE A O Al O R T R R A
90% UL I, PR RCR AT IA 8 ~ 9 mol Hy/mol Glucoseo IX— Mg MR A - v HR A 18 7= 0 1) P B i RAR 11 7= )

() S AT, B K $5 i 1 SR ARAT T RE A ST N T REVSAE P JsURK (1 SR RE B AL - AR AT BTG AR ANAT L

PR STEAL PR
KA RIA
HESZES: (0935, 093-3  XEKFRIRED: A
K= T IR AL R, AR TR
TG A FL 7 52 R 0 5 198 56 A 1R SR PR 5 v, s ik 1
= e P AR AU IR RRAR 2 AR I R T
FEE I A I A A S S IR AL A 4 7= A B
ARz =3 DR ], A B R,
R 1mol i %4 Kl 56 & AL A co, 1 H,, 7] T 1
12mol MIZ K (CeH,, 05 + 6H,0—>12 H, + 6 CO, s Wit
IR A ME— IR i 8, WA 2mol T AR (CgH, O
—2 H, +2 CO, + C,H,0,), W L 1R g M — K uity &
P, WA 4mol &7 4E (G H, Oy + 2 H,0—>4H, +
2C0, +2 C,H,0,), RIIL B Ik = & 1) B KAk
KN 4mol Zl/mol T A HE . AR T T JL AR I 5T 45 B
T, B 77 S I i R A0 SR8 A 159
FLI BRLE 52 40y 2% TR 2 R BR o, KR 1) 18 S I TR AR
TR R MENR I R A Re i o AR, S AL
HIGAR, B Ah 22 7 B 2 R R e A ORI bR
B2 56 Benemann W\ A A 4 S AL BT 60%
~ 809 I, A4 T2 B I N F AR AT o A BIIX — B

HLfE AL SATE IR AE s FE A
X E %S :0001-6209 (2009) 06-0697-06

P, XA LR AR — 2D A B AT
FAE H O ) T R = A0, RN AR O
KR R = AR, B R e A=A w4y
Y e 2207 A R AR i 40, AT vy S e A 6
(HE 1% B ATD 8R 52 5 IR 4% 1 A0 06 I B 4 1) R
WM S =L AR RO, B S B
PRI, U™ SR T R I A AR R
AEHEI T AR SRR IMAINE LR A
RN T R RN AT HUR X i ™ SRR PR o 5
RS, 2 YR R 4 R AR B T ) (AR R 3 BUR I
PREANEE I E BRI 2, IFFRZ T Rl A AR
70 1) AT 5

N B R R I S S R A R T R AR A
B, AR 2 2 3 I U N B T
PR A BEACHE 7 Sl DA RGR TR0 2 R g T ik
ATT RE MRt AR R T A
A AREIAE LA i A 1 7 2 IR A 2 BR L. 2005 45
Liu 15 Logan'™ I M i e fige e 951 A7 1 26 4 Ak

EEWE : 2 TR n] # A REE AR M BOR b i 26 207 0 T 0 S50 3 T 6 (KJ2008002) s 23 T A8 AR S AR R B R A Sk N %

N AR (2005py01-16)

EZ RN 2 B (1966 - ), U5, = Rt fa A, il #04%, WL mE e A, T 1) o A R Tel: + 86-871-5517126; E-mail: jclee94213 @

yahoo. com. cn

Y5 B #A: 2008-12-06; 1£ 21 H A : 2009-02-25

© FEBZRHMEDFRMATIKSHwRES http://journals. im. ac. cn



698

Jianchang Li et al./Acta Microbiologica Sinica(2009)49(6)

L R RIS T B, AT T SR WL AR P B P AU S, OF
BRAT I, FRZ N R D B A ZE = 207, Bl i #kGE
THEAR R L EATHUE K20, 2006 4F
Rozendal AT 13X — J7 [H B0 5T, A A 2 B
M AL (0 H, OF Bk 2 O 2R W i A W AR
012102008 4 Chae ™ JEAT 1% )7 THI IR 5T, Fr 2
A L . ST R A H A A SR A
AP EOR 51N B A 8 S0, AR 2
RO R BT AR B e R R
SR AT e i, AT i e S A ARV B ARG 7 ) 1
B A o

1 WA R B AR

HLE i B I SR K BEAS R B 1 s 31X
R E A A AL 700k B S AN A 5 AERH
A S R BIA = TS I o 7 A R 4 o AR I
SR AT S5 HUAIG » IS RM U 5 R P B RN, £ B BH P A 2
[ LR RSN LU . ARSI AR AR T B
A FHRR A T 1) AL 223 B A ) RE AR SR AL AT AL
JRPIIE I CO,~ H AL 7, AR JE S A I R 7 2
(73 o v 7 A 3 B A B A AR LR B R
i 1R I S A A v A e R AR AT e B SRR/
P20 o 5 o 2 U B I A s i T U T
T 0 R RO B AR it A AR R A5 H T A i R
Ao X RS R YIRRE A [ 2 A AE T
B e = RN T bl 5 389 b DR AR A 5 A BT AR AR 1 I AR
JR T 558G B IR K TS B SR A LT

Power supply
|-
8 -
£( 3
4 s )

Ht=

2HCO5 +9 H* N H*%

4H,
v |

H=

H*< \
T 8H*

CH;COO + 4H,0 HY
Cathode /

\ Anode H+%

0=Electrochemically active micro-organism
i=Cation exchange membrane

'1 R W1 B &2 B2 F- S 7R 2Bl (Rozendal et al. 2006)

Fig. 1 Schematic representation of the electrolytically assisted

fermentative hydrogen production (source: Rozendal, R. A. et al. 2006).
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Electrochemically active microorganisms and electrolytically assisted fermentative
hydrogen production-A review

Jianchang Li”* , Wudi Zhang, Fang Yin, Rui Xu, Yubao Chen
(Key Laboratory of Advanced Technique and Preparation for Renewable Energy Materials, Ministry of Education, in Yunnan
Normal University, Kunming 650092, China)

Abstract: Fermentative hydrogen production can be improved by electrolysis and electrochemically active microorganisms which
are capable of using an electrode as an electron acceptor for the oxidation of organic matter; in particulars volatile acids produced
after fermentation. Firstly volatile acids can be completely converted into CO, > electrons and protons on the surface of anode.
Then the electrons flow to cathode through anode and wires,> and at the same time the protons move to cathode through cation
membrane between anode chamber and cathode chamber. Finally the electrons and the protons combine into hydrogen when they
meet at the surface of cathode. In such a process, the fermentation barrier and the product inhibition can be avoided to improve
the conversion of hydrogen. 8 —9 mol H,/mol glucose of hydrogen potential can be obtained when glucose is used as substrate.
This technology is very likely to be applied to produce hydrogen high efficiently from any energy crops, organic waste and
waslewaler.

Keywords: fermentative hydrogen production; electrolysis; electrochemically active microorganism; electrode respiration
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