Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 2 2175

Enterobacter aerogenes®] 7|3 gol| 93 AL FHH3}

The optimization of hydrogen production by dark fermentation with an Enterobacter aerogenes

Kim Ji Hyun, Park Sung Hun, Yoon Jin Sun, Jo Dea Hang, Kim Eui Yong*
Department of Chemical Engineering, the University of Seoul
(eykim@uos.ac.kr*)

1. &

A AAHem 7 ®ol o8 Ha 3= dluA Sl s dRE 2 vl AL
& W ool A% @A TAE oY ols sfAstaal M&AHola
G TA QL Al A el B gls =Ee Vl=olal Atk 5 e thAlely A<l
Fahe w2 AduA FEs T dRdACd HH ARE 5 A FaE Arteks
W2 A dEtet, Aestd WeR uroldd. o T AEdHd &
A S nAAE] 54 wel e mAERRE F42E A (photosynthesis)
s A tE stue Ble ol&dH ¥ FUIEvA=ERREH saE Ail(dark

fermentation)d= # o] At}
2 A 7] #aE T3 AESE Fhouyr] A #sto] S E QT
A

7]/ vl A=< Enterobacter aerogenes = 3JAJHIA] FA A

= T FHAs dds
TR A EY FaAA FEFS WA= JIAE pH ¢ W3, pH & H-sk=
HH Y 5% o= Attt 424 1S WA A FA8NFS SAH0T
2. Al 9 HH
2.1 AleH=
—E” A& A2 Enterobacter aerogenes + AA|UIStn  $}EF oA g
g5 At

o8tz etel O/|EH S& Hi12d Hzs 20065



Theories and Applications of Chem. Eng., 2006, Vol. 12, No. 2 2176

2.2 WA 9 owjekE

Enterobacter aerogenest™= NBHIA| oA 24413 &< vl atgit), vl 10mls 18]H Y
Glucose 2b5g, (NH.,SO; 5g, NaCl 0.1g, MgCl,-6H,0O 0.1g, MnSO,-6H,O 0.015g,
FeS047H,0 0.025g, CuS04-5H,0 0.005g, CoCly 5Hy0 1.25%107*g 7} vl Ao
AE&3Fo], shaking incubator(Sam Woo Scientific Co)ollA 37T, 130 rpme X7Ho=
HjeFeldth. HA W Fxef pHE Zolr7] 3kl 0.3M, 0.5M, 1M$E] potassium
phosphate buffere} X702 WIHE YX & @?ﬂ‘: Hastgltt. 7] pHE 5.0, 5.5,
6.0, 6.5, 7.09 & 57/H= AAste] Az wHFolA At Frizd 24
93l 250mle] bottleell 200mle] WA & 74§k § o= 7k2= wjA] 9t head space®
A gksto] A vl = dH it

< A= ggE AAE 5457 918+ pH, cell mass9] %, &
glucose?] =& F433th pHE =72 portable pH meter(Thermo Orion, model 720A),
cell mass® FTEZHL AZxFTH WS AFEFAT. FE glucose?d FTESAHL
DNSWH & o]&35}lo] UV spectrophotometer(Varian Technology Korea Co., CARY 50 Probe)
560nmel A FAsstr. 7ol 242 v 7]W head space’}22E  micro syringe®
ImlE AFAs GC(GAM 600D)Z =43 Th AF8-¥ column packed column(carboxen
1000)°] 3L, TCDZ HA=3FH T 4%+ oven 50T, injector 50C, detector 50C 31014,

=

carrier gasi—c olZ 28 AFE3FA 11, flow ratex 30ml/min®] 1t}

3. 2% 4 u&
3.1 #AS] A%

7} bufferd] FEeAe Ao S e FFs Bt Buffer%— A e
WHg-71¢F 1M bufferg AM&EH WHE7|o A= Aol AL o] Fo]AA] &gkal, 0.3M¥}
0.5M¢] bufferel = Z+2+ Ha 26mg/l, 21mg/l 744 A Pé}aiv} A= EF F
20X A = Aol mlH|Elgl o 2041 TH-E] 40413 Alolol] H4 3] é ot.(Fig. 1.)
IM9] bufferol A= 38 buffere] H%=7}, bufferE® WA &S W A= z7] pH7ZF
TA8H 4.5 olstE "ol Fo] A dloez AzZte (Enterobacter aerogenes
o] A pHE 5.5~6.00th) Z1g]ar #A7F AAstar] FaMsake] Srtetes A4S
Bt} (Fig. 2.)
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Fig. 1. The patterns of cell concentration by various buffer conditions

Fig. 2. The Comparison of hydrogen production and cell concentration (0.5M buffer and pH 5.5)
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Fig. 3. Hydrogen production by various buffer conditions

Fig. 4. The comparison of Hydrogen production rate (0.3M, 0.5M buffer and pH 5.5)

o
TRl 7MY =2 HAe9 pHE pH 5.5¢ wola, b= pH 5.0, 6.0, 6.5,
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4 e ol 9 pHOIRY AP £} B B low £4 44,
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M= pHE 552 FA 3= o] HH oz BAFHT.
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Fig. 7. Hydrogen production by various pH conditions
Fig. 8. 1pH changes in 0.5M buffer reactor

3714 v AE<2l Enterobacter aerogen & AW A Z A3 oA FAaAAR]

F& vHE AARE pH o Wi pH & 2UshE v

TE 5ol o Zzre] oA FAaBAES A 3SYE Phosphate buffer 0.5M &
AREstal pH 7F 5.5 & o Aa4te] HUE YElll= S &9 & 5 dAaL, oluf o
TS 0.24 mmol/l/h oAtk Aol AFT]el FiUl o] AaHE A
Bom AP0z ALRH Glucose & 9F 15g o] A5 ATt
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