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Abstract

Project Code : MRG5480095

Project Title : Efficiency enhancement of biological hydrogen production from

agro-food industrial wastewater by using synthetic media

Investigator : Assistant Professor Dr.Jaruwan Wongthanate

Faculty of Environment and Resource Studies, Mahidol University
E-mail Address : jaruwan.won@mabhidol.ac.th

Project Period : 15 June 2011 — 14 June 2013

The objectives of this research were to 1) study the feasibility of biological hydrogen
production form agro-food industrial wastewater (fruit juice, coconut milk, starch and noodle) by using
a batch test in dark condition 2) study the optimum of environmental conditions (initial pH 4.5-7.0;
mesophilic temperature and thermophilic temperature) 3) study the type and shape of synthetic
media for efficiency enhancement of biological hydrogen production from wastewater and 4) study
the morphology of biofilm on synthetic media in system for the highest biological hydrogen
production from wastewater. The results of study revealed that the highest cumulative hydrogen
production (183.51 ml H,/I wastewater) could be observed from noodle wastewater. The optimal
environmentas factors on biological hydrogen production were an initial pH at 6.5 and thermophilic
temperature at (55 £ 1°C). Also, synthetic hydrophilic media of ball shape in the ratio of volume of
synthetic media to wastewater at 5% (V/V) could be enhanced the efficiency of biological hydrogen
production from wastewater. When the batch test of noodle wastewater was conducted in
fermenative process under the further data of optimal environmental factors, the extra results showed
that the highest biological hydrogen production applied by synthetic hydrophilic media of ball shape
was about 1,256.50 ml H,/ | wastewater (5% V/V PE Ball). It was a two-fold increase of cumulative
hydrogen production in a control group (676.53 ml H,/| wastewater). In addition, morphology of
microorgamism on the synthetic media (Biofilm) was observed by a scanning electron microscope. It
found that microorgamism were the rod shape and gathered into group on the synthetic hydrophilic
media of ball shape. Furthermore, the trend of pH profile was decrased until 4.0 and the percentage
of COD removal was 43.75 as well as production of volative fatty acid was detected in the majority of

acetic acid and butyric acid, respectively.

Keywords: Agro-food industrial wastewater; batch test; cumulative hydrogen production;

synthetic hydrophilic media of ball shape; morphology of miroogramism.



