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ABSTRACT

Continuous anaerobic hydrogen production with a mixed culture was investigated. With a sucrose concentration of
5g COD/L in the feed, hydrogen production exceeded 0.5mole Ha/mole hexose was found at the early stage, however it
did not maintain longer than 9days. It was assumed that the failure was caused by insufficient active hydrogen
producing bacteria in the reactor. Therefore, effects of pH control, repeated heat treatment and substrate concentration
on sustainable continuous anaerobic hydrogen production was examined to find out operating conditions to sustainable
hydrogen production. Decrease of hydrogen production was not overcome by only pH control at 5.3. Repeated heat
treatment could recover hydrogen producing activity without any external inoculum supply. However, frequent heat
treatment was needed because the treated sludge also showed the tendency in decrease of hydrogen production. With a
sucrose concentration of 30g COD/L in the feed, hydrogen production maintained 1.0-1.4 mole H2/mole hexose in
continuously stirred tank reactor and 0.2-0.4mole Ha/mole hexose in anaerobic sequencing batch reactor) for 24days.
More than 90% of soluble organics in effluent was organic acids, in which n-butyrate was the most one.
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(Table 1) Experimental conditions in continuous operation

Phase I I I I\

Socrose (g COD/L) B 5 5 30
Reactor type CSTR CSTR CSTR CSTR, ASBR

HRT (h) 9 9.6 14 14

Repeated heat treatment No Yes No No

pH control at 5.5 No No Yes Yes
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[Fig. 2) Hydrogen production, content and pH at sucrose
10 g COD/L

stEE B AqAtEe] 4 A4 A Y 5g At o
& A B Qe AR Bzt vh IrHChen et
al, 2001; Fang et al., 2002). 281t & 790 = ofgt
o) i A B Aatel TAYY gl Ao R e}
e, ols AF Al dAEE §3 vigde] diRE &
HEYT 22 pHeF HRTZ 3 ojgF 253t ek A
ol Aast7lel dg2 27o] AFHA X7 g2
Rog atmsct,

HHE. HA2}E 283t Phase TolA9] 44 A4 Azt
+ (Fig. 3)oll Viehdl uie} 2}, dxel8 A 45 2%
0.9mole Hz/mole hexose 0449 ¥ 524 A4 &)
et 9¢Y o]uiefl 0.2mole Ha/mole hexose ©|3t2
Fashs o] BHEE A, Hlo]orkA o] 4 £ &
ES e A &I AR FEE BFelon mg
< A WA o 3, 24 =5 e A5
AZEE 9AITEYIA] 6AIZ R ZHAAIFI oY, 34 A
Wske A VeRtA] okt

o2 T3 UM FA 2] E o|83le] WEY AFH AF
o §lo] afo) 7AH 4 A AL dH =z B
T3S I 4 Ysie). 2y, 27) @XE] AR
2 o &3k g0l nja) A && L A4 7]7to) FAke]
A Zotgeng 2 oo glo] 50d7te] 2V &
ok 5o WhE: Al g o St AR dA)
742 &2{A Clostridium spp.2| Ad W & a3p7} 7}
A gHdsta vlud 7t A G o) g3te] E 4= gl
+ g}, I, o8 A whgRo ti3) vEz o
2 2% A 28 5E ouA]E 4 B0 AR
A7 8z Seg HATH) £ 9l 4 Wio] "a
3},

B2 Y9 | Eak2 300-1,200mg VSS/LY ZH

WY T At 3] AE5E

2
|

! HRTBh

W

A

| —e pH
—o— VSS
H \/\ ' 1500

1000

H production (mole Hymole hexose)
e o o6 - -
(2] » " [§) tn o
/’>‘I

el
1
/ ©
>

H cortent in biogas (%)
3

L
7

4

:

VSS(mgl)

Time (days)
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(Fig. 4} Hydrogen production, content and pH at sucrose
5 g COD/L with pH control at 5.5
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