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ABSTRACT

Since autoheated thermophilic aerobic digestion(ATAD) process has various advantages
for the treatment of high-strength organic wastewater, active research and field appli-
cation has been applied in U.S.A. and Canada, recently and the interest in ATAD pro-
cess has been elevated for treating high-strength organic wastewater efficiently in Korea.

Therefore, various experiments were carried out to evaluate the feasibility of ATAD
process for the treatment of pig manure wastewater.

The results of this study showed possibility to reuse pig manure wastewater as wet
fodder or liquid compost, since ATAD process led excellent stabilization on the basis of
odor and putrefaction. However, digested sludge can not be provided as wet fodder to
most of hog farms without changing dry feeder system into wet system and as liquid
compost to hog farms not having their own grass land.

Since the results showed that the increase of temperature in reactor was resulted not
from energy by biological activity, but from mechanical mixing energy, the reactor
investigated in this study was against the principle of ATAD process. Therefore, if pig
manure wastewater treated by ATAD can not be utilized as wet fodder, it is not econ-
omical to adopt ATAD process only for the treatment of wastewater.

Key words: Autoheated thermophilic aerobic digestion process, Liquid compost, Pig manure
wastewater, Energy resulted from biological activity, Wet fodder
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Fig. 1. Schematic Diagram of Lab. Scaled ATAD Process.
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Table 1. Analytical Methods of Operating Parameters.

Parameters Analytical Methods
TCODcr Open Reflux Method
TS Dry at 103~105°C
VS Dry at 550°C
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Table 2. Operation Conditions of Lab. Scale Experiments.
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. Operation Mixing Air Pig Manure Characteristic
0. Parameters
of Influent Speed Fl.owrate . TCODcr TS Vs
Experiment (pm) | Mminmin) | g1y | (% Wiw) | (% WIW)
Exp. 1 Water 270 No Air -
Exp.2 Water 270 2 -
Exp. 3 Wastewater 270 2 41,374 3.32 2.42
Exp. 4 Wastewater 180 2 63,432 4.97 3.78
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Fig. 2. Change of Water Temperature with Time at 270rpm of Mixing Speed.
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Fig. 4. Correlationship between UA(T - To)+E.+E, and (T-To).

RIIYEHIIZA2IS, H3H H2=, 1995



EAH7e T2 5718 £5TH NG EjSY Ef 109

AHE olgstd 7 £ glon H£39 E.&

2% Rl 79 §2U% £2 FU I
o3 452 74 A,

Az EA(EA+E)E Heplz lon

o A 42 A, E. = DRQ.GW(T-T,) (4] 5)
_ aT aT D, : Aird 2=(1b/ft?)
E.+E,= [PCpV ot JExpl [PCpV o ]Emz Q. : Aire $2(ft*/hr)
+lg-UA(T -T0)] exp2 Gy Airdl B|9(Btu/lb - °F)
—[q_UA(T_TO)] Exp.1 ()‘\} 4)
2] 49 232 Exp. 13 Exp. 29 43 o] AHAFEE ol g3k, T-T,ol tidt &
100 600
Exp.3 —B
-—Temperature
-1 500
so |-
- 400
S eor =
= - @00 §
g 1
“or - 200
20 - 100
%5 12 24 36 28 80 72 Yy o6 °
Time(hr)

Fig. 5. Change of Temperature and Biological Energy(B) with Reaction Time at 270rpm of Mixing Speed.
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Fig. 6. Change of Temperature and Biological Energy(B) with Reaction Time at 180rpm of Mixing Speed.
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Fig. 8. Change of Unit Energy with Digestion Time at 180rpm of Mixing Speed.
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70
-—B + q Exp.4

S 60+ q
§ —Accumulation
=
:?-.' 850 -
-
= 4of
e
&
WO 30
L
'E 20
3
=
3 w0}

o i J 1 1 L i 1

o 12 24 36 48 80 72 84 26
Time(hr)

Fig. 10. Change of Cumulative Energy with Digestion Time at 180rpm of Mixing Speed.
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Fig. 11. Change of TCODcr,TS, and VS with Digestion Time at 270rpm of Mixing Speed.
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Table 3. Operation of Characteristics of Exp.3 and Exp.4.

No. of Exp.
Exp.3 Exp. 4
Parameter P XP
Max. Temperature(°C) 72.4 482
TCOD Removal efficiency(%) 527 240
VS Removal efficiency(%) 31.0 15.3

11,159~12,119 Btw/Kg COD
(2,812~3,054 kcal )

27,766~ 34,599 Btu/Kg COD
(6,997~8,719 kcal )

B*/tkg COD removed

B*/1kg VS removed

* B : Energy resulted from Biological Activity
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