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Table1l Changesof COD remova , VFAsand the acidogenic ratio against operating time
COD | %
/d  HRT/h - w/mg-L~* ! %
COD/ mg-L ! %
40 10. 57 4040 22.4 1266 31.3 6.78 53.70 1.03 33.00 5.48
70 10. 57 2554 37.9 624 24. 4 2.58 71.05 U 24.51 1.86
90 10. 57 1846 31.3 421 22.8 1.70 88.93 0.52 8.86 U
120 10. 57 5052 28.1 1452 28.7 60.00 34.96 0.15 4.88 U
150 5.92 4184 20.8 1728 41.3 34.26 18.37 9.15 16.32 21.90
180 4.11 4124 22.3 2103 51.0 32.60 59.87 3.81 3.73 U
5 7.2m’ d (4.9m% m*. d) :
300 500mg/L (
2.1 CaCO; ),
: , PH 16.8m’/ d, 8.4m°/d (
(ORP) 68. 21kgcoD/ (m*/ -d) , HRT4.11h) ,
( 22, 5.7m% (m d) 70kgcob/ (m®
) B
i 16. 831 I
18 - [} FEH | ~ ,
- s I < 35kg COD/
= SENEN :
§ | § A (m®- d) , 50 %
L N N NN
A NN NN ,
- R § 35 70kgcob/ (m®-d)
N
31 4.3 127 205 31.7 369 19.6 682 85.6
ARAD /kgCOD-m3d 35 55kgCoOD/
(m. d) 3 ,
2 10kgcoD/ (m- d)
Fg. 2 Influence of organic loading rate on hydrogen yied , ,
( 2 , ; 35kgcoD/ (m- d)
40kgcoD/ m*-d 55kgCcoD/ (m®. d) ,

, 15.5m* d ,



254 23
% 1
p 3
9 307, 35 55kgcoD/ (m°-d),
~ 8r
L o7f 25§ 5.7m (m®-d),
MR 20'%  26mol/kgcoD ()
RS g 30mol/ kgV'SS - d
g 3k . 10 <
W ool A TS 2.2
Ao} F= 5
oL O TGRS W T B I Q. 2.2.1
3.1 4.3 12.7 20.5 34.7 36.949.6 68.2 85.6 H
HB BT /kg COD -m-3d -1 & ’
3 ) )
Fg. 3 Influence of organic loading ! ’
rate on hydrogen production ratio )
[8,10]
7 70
T g | e HAERE ’ 3 38
§ sp | = HerRER
B a0
= 30 '
5 2 / ( 5 ,
# 10
gi 0 I 1 I ]
0.0 20.0 40.0 60.0 80.0
= 30
HFRAS kgCODmM*d™
- 251
= 20 - M
4 £
) ) 15 |-
Fg. 4 Influence of organic loading rate on f 0k
hydrogen production rate of anaerobic actived ﬁ sk g E
0 20 25 30 35 40
4 1
( . ) B gEET
40kgcoD/ (m-d) , ~O-ZM -E-ZR -e-FE®
-A-TH -@-RF -N-3®
30mol/ kgVSS d 5
) ) FHg. 5 Hfect of temperature
( on the V FAs produced by fermentation
3) 2 pH pH
Table 2 Influent and efluent pH refering to the operating time dudge.
/kgcoD-m"*.d"* pH pH /kgcoD-m 3.4 * pH pH [mg-L""
3.1 7 5.1 27.98 7.1 4.0 240
3.83 7.7 4.7 36.94 8.6 4.0 280
4.28 8.7 4.6 38.84 9.1 4.1 308
11. 47 9.7 4.3 44. 48 8.5 4.3 340
12.70 9.4 4.5 49. 64 8.1 4.0 320
15. 49 8.3 4.4 55. 30 11.2 4.0 568
20. 48 8.9 4.3 56. 68 9.4 4.2 376
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HYDROGEN BIO - PRODUCTION BY ANAEROBIC FERMENTATION
OF ORGANIC WASTEWATER IN PILOT - SCAL E

Li Jianzheng, Ren Nang , Lin Ming, Wang Yong
(School of Municipial and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract : The biotechnology of hydrogen production by fermentation of anaerobic bacteria has been stuied world
wide for along time. However, most of the studies were carried out in laboratory to investigate the mechanism
of hydrogen evolution udng pure culturesof anaerobic bacteria while afew effortson mixed cluturein this study.
Usdng molasses as material , anaerobic activated dudge was researched. In order to find out the industriaized
feadbility of hydrogen bio - production, the ability of hydrogen evolution by anaerobic activated dude and the
optima controls parameters were investigated in a pilot - scae test. The results showed that the domesticated
anaerobic activated dudge could give a hydrogen yield as high as 30 mol/ kgV SS- din the pilot reactor. The pilot
reactor obtained a hydrogen yield of 5. 7m*/ m®. d continuoudy under the conditions asfollowing: temperature
35 ,pH4.0 4.5, HRT4 6h, ORP- 100 - 125, efluent akalinity in termsof CaCOz; 300 500mg/
L , volume loading rate 35 55kgCOD/ m®- d. The study ao indicated that pilot reactor had a better operar
tional stabiltiy and an excellent adaptive capacity for organic loading rate. The rate of COD remova reached at
about 20 %and a hydrogen production rate of 26mol/ kg COD removal was achieved in this study.
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