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Abstract To resolve shortcomings of high-rate anaerobic processes, such as high upward flow velocity, this study
sought to improve the structure of the high-rate anaerobic reactor and evaluate its performance. The improved reactor
was manufactured by adjusting the diameter and dividing the reactor into three parts. The evaluation of the structurally
improved reactor revealed that the reactor could stabilize a single circuit, and prevent the accumulation of solid matter
and leakage of microbes, thereby stabilize the microbes. In the process of anaerobic digestion, an increase in pH and
alkalinity within the reactor was presumably attributed to bicarbonate created in the process of organic matter
decomposition and due to the re-dissolution of some biogas. To maintain a high rate of organic matter removal, the
reactor should be operated with more than 9 hrs of HRT and an organic matter load of under 10.0 kgTCODcr/m’ - d.
The methane gas generated in the anaerobic digestion process showed a high content of 65~83 % at the organic
matter load of over 7.7 kgTCOD/m3 - d. per removal of CODcr. The methane quantity was generated at 0.10~0.23
m’CHu/kgCODem, showing that it was smaller than the theoretical methane generation amount (0.35) in the STP state.
In the latter part of high-rate anaerobic process, an advanced treatment process was required to remove nitrogen.
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[Fig. 2] Photo of improved high-rate anaerobic process.
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[Table 4] Operational conditions.

[Table 1] Dimension of improved high-rate anaerobic process.

nlnlo
oo~
= |~
gl=l =1~
m~ ! !
I o
°|5 | % (55
=
2HE
ubm
~ o=
MMsmNm m
S/\O/ b oo
HEEEE S
ImmmRm EE
m,gVL =3
=
7 g 5|=| 2| E|=| £] E|=|=
gl= =2 (8| T =2
A
=|Blgl=|B =B
@MM@WW@MW
T B3 38| 83
HUVHUVH:Dle
g 3
2 2
5
£ =
B 5| %
= =
2 2| ¢
35 8 <

N
o

i

o T R o H

™ wm ii

Wﬁmmﬂw T

KT S B

Loy T oo N oo

A

) 4
-

Pdwd =T

e wwE R w

N R H o O
auqoﬂﬁr%%qwrdn
R~ - M i BE
R T
Dor N AW T oy ®
x W i o w o o w <+
N7W%Q1Lu¢%
WD s s X

o_oﬂo% T W T RO
NErrSpBlbhbn
~— m:z_.ﬁojﬁ ok e n_mom
S I N -l TR
doE T o B R
NOm R R de g N W R
o oo B o WA o =
S TR e do m W
dldﬂﬂ ,\H_OI ﬂ]FL io Zﬂ

R °
o 2T ot o A
TN
1,o|ﬂ1Z_dEE R B R°
mwéoi%ﬂ._ﬂ mEﬂwmmM_.
X oN .J|OL7HL
FLioeiToay
BEZawg X nYT
B ¥R o B ome A
T T S S T
G W ogl Gy o M odow B
< iﬂ%%%ﬂ@%f
%mwaéma%ﬂegmm
gxPEgiotzd
.m\ﬂAllWHBTMﬂ‘_tgm‘.l.u‘rlwIMM
7 X o mHr W Ho R B
ORI AR T S
.m_MNIHTmMoLt_E‘mHWﬂE‘OlZ:ﬁ
ST T T FFEoDE
@ xT TN AN K

0% o i

w M
T
iwﬁ?

[Table 2] Analysis methods and instrument.
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[Fig. 3] Variations of alkalinity conc. during operating

time.
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[Table 5] Variations of CODcr concentrations with

HRT.
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