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Fer mentative bioogical production of hydrogen by digesing high srength organic
wagsewater
LI Yongfeng, REN Narrqg , HU Li-jie
(School of Municipd and Environmental Engineering, Harbin Ingitute of Techrology , Harbin 150090 , China)

Abdract: It isa hot researchfidd that hiologca hydrogen can be produced by digegting high- grength organic watewater
in the acidogenic phase of two-phase anerobes in the world. The research for hydrogerproducing mechani am ,process scheme
and desgn ,eng neering cortrol in practice on fermentative biologca hydrogen production is reviened. There are three types of
fermentaive hydrogen-producing metalolic pathways which are butyric acid fermentation ,etharol fermentation and formic acid
i sgon reaction in fermentative hydrogert producing microorgani sm. The main process is mixed culture by activated dudge. The
processes of pure culture and immohilized cell are developed. The bacteria of genuses of  Enterobacter , Clostridium, Citrobacter
and the new type of fermentative hydrogen-producing bacteria with the etharol-fermentation are ilated in the world. The
gernplasm can be used such as in pure culture,cdl imnohilization and bioaugmentation. The mixed culture for fermentative
hydrogen production under the guidance of the ethanol-type fermentative biohydrogen-produci ng theory has been egahlished and
will be gpplied in the denondration factory.

Key wor ds: hydrogen production; fermentation ; hydrogen-producing mechaniam; process desgn; eng neering control

: 90 (3]
, [4]
: ()
[1-2]
1
1.1 (5]
, H GO,
: ( )
, H 0 20 ( Clostridium) ,
12004 - 10- 08; :2005- 01- 17
(863 ) (2002AA001034)
(1961-), |, s s ; (1959 - ) ,

,0451 - 86282110 ,jidx3 @public. hr. hl.cn



2005 3

(C. butyricum) (cC. tyrobur
tyricum) ,
21, :
5CsH20s + 12H,0 + 2NAD* + 16ADP + 16R ——
4CH;CH,CH,COO™ + 2CH;COO™ + 10HCO; + 2NADH + 8H" +

10H, + 16ATP
1.2
[5- 6]
H,
Hy GO, :
1
“ n[7]
(8]
CH,OH CHO
0 2ATP 2ADP I 4AD¢/4{ATP
@ —=— 5 HCOH =
R (|:H10® 2NAD" 221];}])1{
3- BRRRH e
" 2¢0,
2CH, — C — COOH —~2CH, — CHO
HER

2CH,—CH,0H
2NAD" 2NADH L
+H*

11 -
[9]
, 12 %
1.4
A
H, H
[10]
2
2.1
[3,11- 13]

ATP— /ADP— ‘NAD — Rhodobactor sphaercides Enterobacter aerogenes Enter-
NADH — [14- 16]
obacter cloacae ,
1
1.3 [17]’
, B49 :
( 9 ) ’ ’

(2)



12 -

25 3

2.2
) ) 4 6h
[11]
pH ] L]
(1] ( Ca0; ) 300 mg/L ,
35 38 , pH 4 4.5; 300
mg/L pH 4.0 ,
[(1.13] NaHCO; NaOH Na,(QOs
pH 4.0 50 , [3,11,13]
pH<50
L 3' l
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[19]
4.0 4.51%
C H:S , 1
( ),
1
[ni-h"?t
Enterobacter aerogenes E. 82005 291.2 2.2 3.5nol/nol ( ) [20- 21]
850 0. 73 nol/ mol ( )
Enterobacter aerogenes HO- 39 1. 89 nol/ ol ( ) [22- 23]
27 mL/L( )
6m/L( )
Enterobacter aerogenes HU- 101 694. 4 0.50 0.65 nol/ nol ( ) [24]
Clagtridium beijerinckii AM21B 344.0 ./ g(COD) [25]
379.4 ni./ g(OOD)
230. 3 nL/ g(COD)
Clostridium butyricum 1FO3847 703 [26]
Qlagtridium butyricum 1FO13949 1150 1.9 nol/ nol ( )
Clostridium butyricum LMG77- 11 189. 6 L./ g(COD)
Caogtridium pasteurianum DIVI525 22.166 ./ g(0oD) [26]
Qatridium . NO. 2 1. 45 rol/ ol ( ) [27]
Aogtridium thermoodlum YS 56.7 L/ g(COD) [26]
Enterobacter doacae ~ T- BTO8 1388.8 [16]
Kumer 1] B49, 25. 00
( Enterobacter doacae  T-BTO08) , mmol/ h, (2] Rennangj-
29. 63 mnol/ h Iyf 3, 31.80 mnol/ h
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