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Biological hydrogen production from synthetic wastewater by an anaerobic migrating blanket reactor: Artificial neural
network (ANN) modeling

')Lml‘tan

(1398 : ) 4 6)laid ,6 8,95 ,Joamo Cudbslagy wdigog o dlxo
8 dlis Juol Wl slass

OB Lirgs

Mohammad Ghasemian - Environment Research Center, Research Institute for Primordial Prevention of Non-
communicable Disease, Isfahan University of Medical Sciences, Isfahan, Iran.Department of Environmental Health
Engineering, School of Health, Isfahan University of Medical Sc

Ensiyeh Taheri - Environment Research Center, Research Institute for Primordial Prevention of Non-communicable
Disease, Isfahan University of Medical Sciences, Isfahan, Iran.Department of Environmental Health Engineering,
School of Health, Isfahan University of Medical Sc

Ali Fatehizadeh - Environment Research Center, Research Institute for Primordial Prevention of Non-communicable
Disease, Isfahan University of Medical Sciences, Isfahan, Iran.Department of Environmental Health Engineering,
School of Health, Isfahan University of Medical Sc

Mohammad Mehdi Amin - Environment Research Center, Research Institute for Primordial Prevention of Non-
communicable Disease, Isfahan University of Medical Sciences, Isfahan, Iran.Department of Environmental Health
Engineering, School of Health, Isfahan University of Medical Sc

:aJlio oS

Background: This study aimed to evaluate an anaerobic migrating blanket reactor (AMBR) for biological hydrogen
production, and also to investigate its capability to treat synthetic wastewater. Methods: A five-compartment AMBR (9
L effective volume) was made by Plexiglas and seeded with thermal pretreated anaerobic sludge at 100°C for 30
minutes. The AMBR was operated at mesophilic temperature (37 = 1°C) with continuous fed of synthetic wastewater
at five organic loading rates (OLRs) of 0.5 to 8 g COD/L.d.Results: It was revealed that as the OLR increased from 0.5
to 8 g COD/L.d, the hydrogen production and also volumetric hydrogen production rate (VHPR) improved. Increasing
the OLR over this range, led to a decrease in the average hydrogen yield from 1.58 + 0.34 to 0.97 + 0.45 mol H2/mol
glucose. The concentration of both volatile fatty acids (VFAs) and solvents kept increasing with OLR. During the
AMBR operation, the dominant soluble end products (SEPs) were acetic and butyric acids in all of the OLRs
studied.Conclusion: Based on the results, the hydrogen yield was related to the acetate/butyrate fermentation. The
artificial neural network (ANN) model was well-fitted to the experimental obtained data from the AMBR, and was able
.to simulate the chemical oxygen demand (COD) removal and hydrogen production
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