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The Study on Efficient Biological Hydrogen Production Scheme
from Coal Synthetic Gas
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A microbioiogical hydrogen production process was optimized. Anaerobic photosynthetic bacteria, like Rhodospirillum rubrum
which is known to produce hydrogen from carbon monoxide efficiently and remove sulfur, was used. To evaluate the potential
of this microorganism, the optimization of media, fermentation condition, light intensity and light requirement for CO conversion
was tried in batch cultures and the continuous fermenter was also applied for this process. The gas residence time on CO
conversion was sought out to get high conversion of carbon monoxide to hydrogen. Through this study, the possibility of
microbial synthtics gas conversion process was proposed.
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Figure 1. The Effect of CO on R rubrum Cell Growth.

=
=
a

A GAIES) AEREINY ARA Fol e L3
ABee 2R WAE 28408 37 TRACAG
AW AT % 24 PEe o AT vish BLsit

HAun
Axsre 33574 Milton roy, spectronic 21D) 482 nmol]

T8 FHEE et ddsied, 4, a8a 4
o stAzZvbE I 3)(Donam, DS6200)0] A FastsaTh Al

i oo fT
o i 1x

ZPe Zo] 6 fto] JEA ok stainless steelo]n FHAE
© Molecular sieve 13X(CRS)01 2131 TCD detectorf'—— o] &8}
ck AFERAL FAR 0T, QE 35T, 85 AEH 10T

carrier gas= = Ar gasg 30 InL/mmi 83 ME}.

dn 9 2@

K| A2l0] ost
E AT MNE gas substrate A L34, o]iksieka, ¥
T A WAl Eolyks eaYde g olHEolE} R rubrum
Ao wAe 9 FAsrh o] 4FPL wngsten lamp7}
#3)% illuminated shaking incubatoro}A] ojvelr g 7|&
2 ol43}4] 30T, 350 pm, 1700 Luxe] L] A7) @74
A AHsAE R rubrumE W EASNA CO.E A3t B
@J sithn ded glom 3 COE dEste] COst lhE A
Argitia Bars ozl webA o] A¥eAe dilehdas 60%,
]/‘Jﬁr%ﬁ: 20%, Ak 20%E EFT FAA7F=S obstEh
20%9} A 80%S F83t gas substrateZ o431 R rubrum
Ao v]A= A3 ZAVEHL Figure 19] HoJA= ule} 7o

aQ

PBDLTE FUAHE AFOIE R 970] = ¥
B dNSEAE TEE HALE FURRE B9E A4

=
Aol oy AL
extract® ZAAYUCZ A}E3
A%0) Hd) QIHALT FIHE TANLE 18T W A%
AEewst 3 o /18-S £ 4 Atk o R rubrum®]
23 CO dehydrogenase 4 fEds 4 £ J¥T R
rubrum®| 7%= 90% 01“01]/\1 2EE COd
Aol =Ackar %_}34?@
I 15 B B ,JE} thf} Figure 201] BojAe Hbe} Zo

Korean J. Biotechnol. Bioeng., Vol. 15, No. 3

Q0 0.05% sodium acetate, YE 0.1%, Gas (CO 60%, CO, 20%, N, 20%)
v Aval 0.1% sodium acetate, YE 0.1%, Gas (CO 60%, CO, 20%, N, 20%)
O ; 0.2% sodium acetate, YE 0.1%, Gas (CO 60%, CO, 20%, N, 20%)

2 g0

v v

O.D. (at 480nm)
\

0 20 40 60 80 100
Time (hr)
Figure 2. The effect of sodium acetate on R rubrum cell
growth.
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Figure 3. The effect of yeast extract on R. rubrum cell growth.
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Figure 4. The effect of pH on cell growth and CO consumption
with R. rubrum. O~CO : pH 55 0D, V-V : pH 6.0 OD,
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Figure 5. The effect of temperature on cell growth and CO con-
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Figure 6. The effect of light intensity on R. rubrum.
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Figure 7. The effect of light presence on CO consumption.
O-O : wraped up with albuminum foil, -\ : exposed to light.
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Figure 8. The CO converted fraction with diffent residence time
in CSTR with R rubrum.
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