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Effects of Substrate Species on Fermentative Hydrogen Production

TANG Gui-lan', TANG Qin-ging’» HUANG Jian', LIU Guang-ging’> SUN Zhen-jun'

(1. College of Resources and Environmental Sciences, China Agriculture University, Beijing 100094, China; 2.School of Medicine; Nanjing
University, Nanjing 210093, China; 3. College of Chemical Engineering; Beijing University of Chemical Technology, Beijing 100029, China)
Abstract: Biohydrogen production by anaerobic sludge was studied by using wastewater as substrate in batch process. Hydrogen production
potential of different substrate species; as well as the composition of fermentation product in liquid phase; was studied in the batch culture
experiments. The hydrogen production and bacterial growth dynamics were also analyzed. The experiment results demonstrated that the optimal
substrate was glucose for hydrogen production. It could be obtained maximum cumulative hydrogen production 67.21 L/mol; hydrogen yield
3.23 mol/mol and hydrogen content 49.52% . The butyrate and acetate were main liquid end products, occupied 26.76%-40.49% of acetate,
37.60%-58.07 % of butyrate, implying that it is butyrate-type fermentation. Butyrate/acetate could be used as the indicator for evaluating the
effectiveness of H, production, with that the higher butyrate/acetate, the higher the hydrogen yield. ORP was less than — 300 mV during
fermentation indicating the experiment was anaerobic. A modified Gompertz model can adequately describe the H, production and bacterial
growth.
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Fig.1 Effect of different substrates on cumulative hydrogen yield
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Fig.2  Effect of different substrates on hydrogen content in biogas
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Fig.3 Effect of different substrates on hydrogen yield
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Table 1~ Characteristics of final metabolite content for different substrate species

AFEEDFE ZFE/mg L' ZB/mge L™ WE/mg'L™' T#/mg'L™' SMP"/mgL! ' 4.1% L% /SMP I’ /SMP
ket 499.37 1.047.45 119.47 2248.28 3914.57 2.15 26.76 57.43
B 352.19 1365.30 124.45 2551.14 4393.09 1.87 31.08 58.07
B R 388.91 1619.69 154.54 2 410.49 4 573.62 1.49 35.41 52.70
LB 518.29 1575.84 295.30 1.897.47 4 286.90 1.20 36.76 44.26
A 381.94 1481.49 419.395 1 375.80 3 658.62 0.93 40.49 37.60

DSMP = L + LR + WIZ + TR
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Table 2 Kinetic parameters for different carbon source

R P/Lemol™! Ru/LeCh*moD~'  A/h R?

A 66.86 5.44 1.67 0.987 6
HERE 58.25 4.40 1.76 0.976 5
EX 57.66 6.82 1.89 0.992 5
FLbE 50.73 3.81 2.01 0.980 9
AN 33.65 3.72 2.38 0.985 0
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Fig.4 Effect of different substrates on bacterial concentration
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Table 3 Microbial growth parameters for different carbon sources

X, Ry A Xo

AR fg* L™ g (L) ! /h gL~ R

i 4 B 1.06 0.172 3.4 1.119 0.990 1
TR 1.23 0.150 3.2 0.564 0.9933
B S 1.55 0.196 1.50  0.592 0.9962
S 1.43 0.191 1.30  0.483 0.9919
N 1.44 0.184 4.26  0.614 0.9749
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