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Abstract : The largest problem of domestic anaerobic digestion is low digestion efficiency. Reasons of the problem would be low
organic matters input, low mixing efficiency in digestion tank, refractory excess sludge etc.. In this study, screw attached disk-type
concentration system and a mechanical mixing system, solubilization facility improvements were performed to solve problems.
Through these improvements, the sludge conc. of the concentrator increased 2.6-fold and the volume reduction efficiency was
increased 3.0-fold. In addition, the dead-space is reduced by mechanical agitation. Anaerobic digester gas production in the diges-
tion tank is increased from 193.8 m’ to 386.0 m’ per day. Digestion efficiency is improved to 54.6% from 47.6%. Digestion gas
production is increased from 0.30 Nm3/kg VS to 0.42 Nm3/kg VS.
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Fig. 1. Schematic diagram for the anaerobic single-single digester process.
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Fig. 2. The movement of fluid with mixing in the anaerobic
single-single digester process,

oA et SHe IR F shaFst] EE A=
E k];—"fﬂ_oﬂq_
o] 7|AA WREEA|= 7]&9] AldofA] ARgE o] 2| 7t
=g8o
H] ;<47P§J—y_]_7]_ 0lo] o ETA=] AR 1()% o] A} UkAPE]Q}\
ER, ZIAA wRbEA Y] wHEE AEHAIZEO] %l%‘?f?
Hhe, 7h2A) WRke A ] e, Rkt EE 4]

o ok

NS o
=
rE
=2
1o
=
=
z

;g
2
_}L
>.
2
b

2.1.4. £ x| 7128}
2 Ao A= 7 A EAEQ Al o] EAA
g F714 K719 ashe 28-S sidstr] 9
&7 }ﬁﬁ}“ HE ARg-sEolth @&7H8-3F du]of 7t
7174 g ek 23kxoA EHAE Este] &
A 1‘11*1 &84 59 FAES AASL, v]Es)
AXHA LFRO] JETt Folgo] L1 HEE=
g0 Frlele AE U= stk o2
ste &8 Ale &S] RYHE o2&

u &) - B2 f71ER A B v

o

]_

_&HU

ol

2]
LE
3
=4
_%

B2 NU o

_& Hu: =< TR rlo

e rL o
lo oo o
o

ol
—_

Table 1, The sampling site of the anaerobic single-single digester
process

Process Sampling site

Input sludge Sludge drawing pipe

Thickened sludge  Thickened sludge output pipe

Digestion sludge  Sludge circulation pipe

Solubilization sludge Rear part of gas-liquid separator

Input ozone Ozone generator

O Ozone absorptance : Rear part of reactor 2
Output ozone O Environmental sssessment : Rear part of
output ozone dismantler

Table 2. Analytical items of the samples at the anaerobic single-single digester process

process analysis item Times
O Input sludge conc, (mg/L) and Flow (m*/day)
Input sludge - TS, VS, Temp., pH, Flow 25
- TCODgr, SCODg;, T-N, T-P, SS 12
O Thicken sludge conc, (mg/L) and Flow (m®/day)
Disc-type concentrator attached screw - TS, VS, Temp,, pH, Flow 25
- TCODcr, SCODg;, T-N, T-P, SS 12
Anaerobic O pH, Temp., HRT, ORP 25
single-type digester O Alkalinity, VFAs 5
3
Anaerobic O Effluent conc, (mg/L) and Flow (m”/day)
single-type digester effluent - 1S, VS, Temp., pH, Flow 25
ge-pe dd - TCODg;, SCODg;, T-N, T-P 12
O Solubilization sludge conc, (mg/L) and flow (m®/day)
e . - TS, VS, Temp,, pH, Flow 20
Ozone solubilization facility - TCODe,, SCODg, T-N, T-P 10
O BMP test (Ozone solubilization before and after) 2
O Output (ton/day) 25
Dehydrator O TS, VS 5
O Water contents (%) 5
Gas refining facility O CHa, COy, HoS, NHs (%) 12
Biogas production efficiency O VS/TS (%), Bio gas production 25
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Fig. 3. Sludge production of the wastewater treatment plant.
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