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Thermophilic H. was produced for 1 year using a bench-scale continuous stirred tank reactor (CSTR). The CSTR was
inoculated with anaerobically digested sludge after heat treatment and fed with a glucose-based medium. The reactor
showed relatively short start-up period (30 days) and high maximal H, yield (2.4 mol Ha/mol glucose). Keeping pH 5.0 or
less suppressed methanogenic activity. Bacteria affiliated with Thermoanaerobacterium thermosaccharolyticum kept being
dominant from approximately 40 days as determined by DGGE. Environmental perturbation (pH or temperature) caused the
decrease of biomass concentration in the reactor and the instability of reactor performance, Hx production rate and H. yield.
The unstable performance was accompanied with high concentration of lactate in the effluent. Taken together, the poor
recovery of CSTR after perturbations could be partly explained by low biomass concentration andfor metabolic shift of the

major population in the CSTR.
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Figure 1. Schematic diagram of CSTR system (1, Fermenter; 2,
settler; 3, peristaltic pump; 4, water circulator; 5, gas meter; 6, cold
chamber (4°C); 7, feed tank; 8, magnetic stirrer; and 9, sampling
port).
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Figure 2. Operational conditions of the thermophilic CSTR used for H, production.
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Figure 3. Biogas produced by the thermophilic CSTR.



428

AH-E CHsol A9 AEHA GAY Holo} biogas®] 5%
7795 FEZ) 039l AHo7 ¥ E AFoM AL
CSTR ZZo] WetAAdT e E48 dAsie Zo&
Bk mekxd dHEygdde] AFFe ol JugE
7] EAZAEL 5 A8 AL AT F At
& 4 ok A 1ZEE AAE biogase] AH A
(V)L Hy7) 53 + 4% 283 CO= 47 + 4% th(Fig. 3).

B =
ox to oo M

2o STo ofst o

Phase IIo)A]+= HRTE phase 13 5U&tA 24 h2 A
SEA FYNE EEY FEE 137 gL 2] 2747
o 2N F71E FeFE 202 FUMAATEFL 2). FHE
79 MR Z7] phase MoX H; BAEES) &, I%
F AAge] #AFg 3 & 4 9H, FE5HY lactate
=7t FA8MA F718HATHEg. 5). Aol AR wt
2t Hy A4t 5 phase [oA @38 Hax)9 o 261
500 mmol/d7t#| Z718Qom F4 F£&L 1.8 mol Hymol
glucoseE U EFATE E3F n-butyrated} acetate’}t FAH3I) =
7be ®HE lactate F=v A8 Zas At HAHUAR
Ie} AAEL 100%5 I E5J 1 biomass FEE £V}
stleh

Korean J. Biotechnol. Bioeng., Vol. 20, No. 6

pHo| cist F&f

& CSTRL pH W 3o o) $- W17+3HA ¥H-&-31 3t} pHE 5.0
oA 452 sz uet H, AEES 8, 283 ¥
T A A &0 23] B A(Fig. 3 & 4), lactate F=7F A
3] Z713t4tHFig. 5). $530] ¥nd F3f7t AL 7
ol = B8} phases I-IVESF Sz o] vy w2}
Ied AAE "ot APl HFHAKFe 4. £
AAFE zAAA LAY B 15043 3009
Badae T2 AALe WA

Phase Il 27]9] $Y5EE IEF LS 686 g/LE I
E A7 AejolA pHE 552 F71AA ¢ ukel 77 A=
Ao CHJF AZHQOUFg 3), pH 50 olddAE
CH.S AZo] HA gttt HaA 4 3 Hrt &%
HHA CHol A2 & o2z vaddds 48
AqA 57 9atel pHE 5.0 °)3E {FA &= Zo] EAAY
& F dAth 2 pH 4590ME EET AL
1%2 WolAi H, YAEE9 &0 F48A #Has)
AoZ B u o] HNME H, ANAE B4 Al
BE AR AR,
H, AAbgel gk Asies 27|98 pHE 4594 502
Halgou H, iS5 £, 281 IEY AAE
ZF7+g wHESE BoRd £XE UEdth d334L

e e B e

o

I Iy 11 | v
1 1 4

Se000 § )/ NS
7 r3EFs80 T
» 4500 = s
o0 ) L 2 E r 60 S
53000 | Biomass -~ =
3 H, yield 240 E
£ 1500 - Glucose removal -1 L 20 3
: 220 2

0 o =TT Lo Lo ©

0 50 100 150 200 250 300 350
Time (d)

Figure 4. Hydrogen yield, glucose removal, and biomass concentration during the operation of the thermophilic CSTR.
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Figure 5. Major metabolites produced by the thermophilic CSTR.
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