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THE RELATIONSHIPS BETWEEN THE OPERATIONAL CONDITIONS AND MIXING BEHAVIOUR
IN THE METHANE-CIRCULATION ANAEROBIC GAS-LIFT BIOREACTOR

RORKT e LT - BHEXRT - FENBZ
Zhen Jia ZHANG®, Hiroshi NAKANISHI®, Masao UKITA®, Hasayuki FUKAGAWA™™

ABSTRACT; In this paper the mixing characteristics and their influencing elements in a gas-l1ift
bioreactor with bio-gas circulation were analysed by means of tracer test. The results showed that
the sludge concentration in the reactor influenced the mixing state for the bypass and the dead
space increased with increasing of the sludge concentration. The volume utilizing efficiency(#n )
of réactor decreased from 89.9% to 82. 5%, and the bypass rate (1-7.) increased from 11.5% to 23.1%
when the sludge concentration increased from 14.6gl™"' to 21.8gl '. Therefore it can be deducted that
it is unilateral to increase simply the sludge concentration of reactor in an anaerobic contact

process. The bypass is main factor for the decline of treatment efficiency of reactor.
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Table 1 The effect of gas flow rate on mixing state

No. | Gas flow rate Cumulative distribution Correlation 7.t ntr
[mes' ] function coefficient [ %] [ %1
C
a 0.007 C—:0.693exp (-0.9158) 0.993 69.3 75.8
0
C
b 0.015 ?:0.7669xp (—-0.9666) 0.996 76. 6 79. 3
0
C
c 0.022 C—:U.769exP (-0.9328) 0.942 76. 9 82.5
0
C
d 0.029 C—:0.774exl) (—0.9396) 0.992 77.4 82.4
1]
*# n, = [ Influent flov - Short pass flow ] / [ Influent flow]
%% 7, = [ Reactor volume - Dead space ] / [ Reactor volume ]
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Table 2 The effect of MLSS conc. on mixing state
No. MLSS Cumulative distribution Correlation 7 7
[ g-17'] function coefficient [%1 [ %]
C
a 0 'C-D—=U.9?ﬁexp (—0.9328) 0.998 92. 6 99. 4
C
b 14.6 —C—O=0.%exp (—0.9846) 0.982 88.5 89.9
C
¢ 21.8 —C—0=U.789exp (-0.9328) 0.942 76. 9 82.5
Table 3 The effect of HRT on mixing state
No. HRT Cumulative distribution Correlation 7 I/
[ h] function coefficient [ %1 [ %]
C
a 0.9 a=0.945exp (—0.%78) 0.987 94. 6 99.9
C
b 43,1 —C—D=O.926exp (—0.9326) 0.998 92.6 99. 4
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