Awurauayy

nsudalalasauarsndwaseanuanmsuaalulafmaluszuuidaiiasirlag
Escherichia coli HB41

Hydrogen Production from Crude Glycerol from Biodiesel Production in Repeated
Semi-continuous Process by Escherichia coli HB41

Faannyal illesll !, anden gransiing®, nydinns pivs@tau’
Thitiyaporn Nueangmee' , Thalisa Yuwa-amornpitak®, Kannika Chokietwattana®
Received: 10 July 2014 ; Accepted: 30 November 2014

UNAnga

ﬁ;@l&jmmmJaamu’i%’mﬁﬁaﬁﬂmnﬁwﬁm"LaImqum:uuﬁwiaﬁaamnnﬁmaiaaﬁu%aLﬂumawaaﬂvlﬁmﬂm:mu
miwaaluladiimalas E. coli HB41 mydnwitldilzeufisumsnaalalasaniudsiudannmsiauamaiuiosas
510 15 uaz 20 V89150NA3M5¥9% 1 §as AinAlwases 20 nSudafasingszuunn ¢ 24 9 s 120
Flus wundsasimsilenanmsiesas 5 ﬁwa"lé’f'LaImegaﬁqmmﬁu 0.231 lualalasiaudeluanfiwasen luume
Aaamatlananmsiosas 10 15 uaz 20 dualdlalasiawiln 0.102 0.081 uaz 0.074 lualalasiaudeluandivases
audey seifieldnmindalalanawiatuldadsdaiiasiolddnsluszuuiedaiiio s lasflanarmimn 9
24 Fluafwnan 2 flansidedasmsileusnmisosas 5 1a9U50na3M59% 1 805 91mn3dnalweses 20 n3w
fa8aT WuKale lalasiaudey 9 quaamulumaaLLiﬂLLa ;\Jmmmimuw 6 fia 0.31 lualalasaudaluanfioasea
momnuuwﬂﬁlﬂmwuaay 9 ANaIINTITUA 8 uas a@mmaLuaaamaimmﬁmmmﬂmuﬂ 11 LiflalasianAnds

&

mumaamnmm:ﬂumsmi@ma\‘i E. coli HB41 ImMINAaANIAasTANLAZLONIUARGULTUNY USHIWNIALAZLONIUEN

D

a 5 ' o v 1o [ a o ¥ = A o 4
NENAYUITAINNATRUNUANVULVNVBININY 2.45 LRE 5.89 NINADRATANNAIGL ﬂiNWMﬂi@lLLﬂXLEW]']%é]ﬂ&JNEﬂ‘Y]']SL%

o e

dndnlznmmidunsaiuduizes g nBuawa1wIsi pH 7 aaaadn pH 4.3
@1d1ae : E. coli lalasian nAtwasasdu szuufivdatfiasdn

Abstract

The aim of this work was to study hydrogen production in a semi-continuous process by E. coli HB41 from crude
glycerol, the by product or waste from biodiesel production. Hydrogen production from a medium containing 20 g/I
glycerol at various feeding rates: 5, 10, 15, 20% of 1 liter working volume by feeding every day for 5 days, was
examined. It was found that the highest hydrogen yield at 0.231 mol hydrogen/ mole glycerol was gained at a 5%
loading rate. The hydrogen yield at a feeding rate of 10, 15 and 20% was 0.102, 0.081, and 0.074 mol hydrogen/ mol
glycerol, respectively. For continuous production of hydrogen, a semi-continuous process was performed. The medium
containing glycerol 20 g/l at 5% loading rate of 1 liter working volume was daily feed for 14 days. The results revealed
that hydrogen yield slightly increased and reached the maximum at day 6 with a value of 0.31 mol hydrogen/ mole
glycerol. After, the hydrogen yield slightly decreased until day 8. At day 11, no hydrogen production was observed.
During growth of E. coli HB41, acetic acid and ethanol were also produced. Acetic acid and ethanol production were
2.45 and 5.89 g/, respectively. The increase in acetic acid resulted in decrease of pH from 7.0 at the beginning to 4.3

at the end of fermentation.
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Figure 1 Diagram of the reactor for hydrogen production
in repeated semi-continous process
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Figure 2 Glycerol residue remaining in 20 g/l glycerol
medium at various loading rate of semi-continuous process
for hydrogen production by E. coli HB41 at 35 °C for 120 h.
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