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Experimental Study of Wet Anaerobic Fermentation by Fresh Water Hyacinth

TAO Liang, CHEN Li , YAN Zongcheng, WANG Honglin, CEN Cheng zhi
(School of Chemistry and Chemical Engineering, South China University of Technology, Guangdong Provincial Key
Lab for Green Chemical Product Technology, Guangzhou 510640, Guangdong China)

Abstract: In this study, fresh hyacinth was cut up to 0.3 e¢m pieces and then mixed with
fermentation liquor with different ratios for batch fermentation experiments(25 C). The total
weight of the mixture was 3 000g. Biogas characteristics, raw materials, energy utilization were
studied and analyzed to give the theoretical foundation of anaerobic fermentation of water
hyacinth. The results indicated that the average biogas yield potential of fresh water hyacinth is
higher than other common fermentation materials, so it was chose as the ideal materials for large
scale biogas project. Higher concentrations of fermentation could increase the gas efficiency, but
it is easy to arising acidification process which lead to waste of carbon and lower potential of
biogas energy production.
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(%) /g /g /g
’ 1 0 0 3 000 3000
(TS)
2 10 300 2 700 3000
7. 2%, (VS)
81 26% 13 5% 3 20 600 2 400 3000
14 1%, 2 1%, 4 30 900 2 100 3000
13 7 5 40 1200 1 800 3000
97%, VS 47 4% ,pH 7. 86; : 2 gé%j;‘] ‘d‘i/g
4L ( 1); pH-S
25 : ; GCI50 21
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Fig. 2 Schematic diagram decomposition path fiber and protein
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Fig.3 Time course of pH in fermentation liquor
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Fig. 6 Variation diagram of daily biogas yield
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Tab.2 Energy release of methane producing process'!

A Gq (kJ/ mol)

4H>+ HCOx+ H' ™
4HCOO + 4H* ™

CHs++ 3H20
CH4+ 3C02+ Hz()
4CH;0H ~ 3CH4+ CO,+ 2H,0- 319 9CH; COO™ + H* ™

- 135
- 1453

CH4+ COZ -310
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Tab.3 Potential biogas yield of water hyacinth
g gTS gVSs
/ mL /mL / mL /mL /mL /(mL/ d)
4 043 - - - - 106

2 12 587 8 948 29.8 414.3 500.8 176

3 20 566 17332 29 401 493.8 241

4 28 677 25 847 28.7 398.9 490.9 331

5 39 857 37431 31.2 433.2 533.1 390

4 TS 412 mL; TS9 8 kJ;
Tab.4 Potential iddd of water hyacinth
a otential energy yield of water hyaci Q33 g
g gT's ;
/% (kNg)  (kJgTS) 2)

2 60.93 0.793 017  11.014 13 0. 375832

3 58.98 0.702 5 9.756 939 0. 332933 ’

4 56.57 0.656 281  9.115 016 0.311 029 >

5 53.5 0.666 273 9.253 794 0. 315764 3) ’

129 306 J/ g
3 & i
1)
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