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The Characteristics of Continuous Hydrogen Fermentation with Membrane Bioreactor

BRI, EFuED
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ABSTRACT; This study investigated the characteristics of continuous hydrogen fermentation with a membrane
bioreactor (MBR) under mesophilic condition of 35°C. A continuous flow chemostat-type reactor (CTR) was also
operated at the same condition for a comparison. The stable hydrogen fermentation without methane production was
successfully achieved for 35days in the both reactors at the hydraulic retention time of 9 hrs. The following stoichiometric
equation was obtained for the stable hydrogen fermentation in the MBR : Glucose = 0.86H, + 0.34CO, + 0.1formate +
0.04succinate + 0.25acetate + 0.16lactate + 0.19propionate + 0.Sbutyrate + 0.035biomass(CsHyO3N). The hydrogen
production rate in the MBR was 2.45~2.56l/l/day, which was higher by around 2.25 times than 0.95~0.97//l/day in the
CTR. The specific hydrogen and VFAs production rates in the MBR were very lower than that of CTR, indicating that
the MBR has more loading capacity. For the MBR, the membrane fouling was found after a continuous operation of 35
days. Based on the results of the batch filtration test and the measurement of extracellular polymer substances (EPS), it
could be considered that the decrease of permeate flux was mainly caused by the deposition of EPS on the membrane
surface.

KEWORD; hydrogen fermentation, membrane bioreactor, hydrogen yield, extracellular polymer substances, membrane
fouling
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Table1 Composition of synthetic substrate

Constituent Concentration
Glucose 8,250mg/1
NH,Cl 1,500mg/1
KH,PO, 250mg/1
MgClL6H,0 250mg/1
FeSO,7H,0 0.5mg/1

i

d
e
i

»

i

a: substrate tank, b: reactor, c: effluent tank, d: gas meter, e:

pH controller, f: impelier, i: feed pump, j: air pump, k:

peristaltic pump, 1 suction pump, m: MF module, n:

system controller, o: suction pressure gauge

Fig, 1 Schematic diagram of experimental apparatus
for chemostat type reactor (A) and membrane

bioreactor (B)
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Table 2 Hydrogen conversion flow (mass balance) in the reactors

Remained Recovery
Hydrogen Bio-gas Hydrogen conversion flow mass balance in the reactors (%)
ghcose (%) )
fermentor type
H; CH, Formate Succinate Acetate Lactate Propionate Butyrate V8s Others
CTR 47 - 1713 4.14 5.1 5.0 113 34 18 4 988
MBR 160 - 1.59 36 84 78 78 391 31 6.14 937
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Glucose = 0.96H, + 0.1C0, + 0.3formate + 0.34acetate + 0.28lactate + 0.33propionate + 0.42butyrate + 0.12biomass
(GHO0:N) )

ROy HER K SR SRR

Glucose = 0.86H, + 0.34C0; + 0.1formate + 0.04succinate + 0.25acetate + 0.16lactate + 0.19propionate + 0.5butyrate +

0.035biomass (CsHyO3N)

@
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Table 3 Comparison hydrogen fermentation performance comparison between the CTR and MBR

Degracation Yield Metabolic activity
Hydrogen
fermentortype effciency of H, yield VEAs yield specific H; production rate Specific VFAS production rate
guose (ol Hymol gucose)  (mg TOCymg? TOC ) (I Hhg'VSS day) (e TOCymmg" VSS day’)
CIR 36% 096 0.32 042 393
MBR >99.6% 0.86 0302 0.027 027
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Fig. 3 Time course of flux, suction pressure and EPS

concentration in the continuous operation of MBR
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Fig. 5 The distribution of molecular weight cut off
distribution of EPS
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