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Increase of treatment amount of thermophilic oxic process considering

calorie/water (C/W) ratio
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Abstract

The signification of calorie/water (C/W) ratio was investigated in the treatment of highly concentrated organic wastes by thermophilic

oxic process (TOP). Swine waste was used in this study. When C/W ratio was 1.6, most of swine waste was decomposed and

all water was evaporated in the 24—h injection cycle. To improve treatment efficiency of TOP treating swine waste, the effect

of shortening the swine waste injection cycle was examined. The shortening of injection cycle was conducted to stimulate the

activity of thermophilic bacteria. A high temperature in the reactor was maintained by shortening of the injection cycle. When the

swine waste injection cycle was shortened, the C/W ratio was fixed at 1.6. As a result, by shortening the swine waste injection

cycle from 24—h to 12 and 6—h, the maximum loading rate of swine waste per day could be improved 1.9 and 3.5 times,

respectively.
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Fig. 1. Schematic diagram of the reactor
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Table 1. Properties of swine waste and cooking ail

[tem Swine waste Cooking ail
BOD (mg/L) 40,000 900,000
TOC (mg/L) 53,000 728,900
-N (mg/L) 5,000 ND
T-P (mg/L) 1,900 ND
Water Contents (%) 0 0
Calorie (Kcal/Kg-solid) 4,500 9,000
ND : Not Detected
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Table 2. Variation of injection cycle and C/W ratio

[tem Run1 Run2 Run3
Calories (Kcal/Kg-ssidd 540 1,008 1,872
Water (g) 333 622 1,154

C/W ratio 16 16 16
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Fig. 2. Variation of temperature, decrease in weight, and water
content in 24 hours of injection cycle
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Fig. 3. Variation of temperature, decrease in weight, and water
content in 12hours of injection cycle
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Fig. 4. Variation of temperature, decrease in weight, and water
content in 6hours of injection cycle
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Table 3. Variation of injection amount and average temperature

[tem Runt Run2 Run3

Injection amount of swinewaste (g) 300 280 260
Injection amount of cookingoail (g) 45 42 39
Injection Cycle in a day 1 2 4

Total injection amount of swinewaste (g) 300 560 1,040
Total injection amount of cookingoil (g) 45 84 156
Average temperature (C) 54 57 58

[ox]
e
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Fig. 6. Carbon balance in thermophilic oxic process
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Fig. 7. Water balance in thermophilic oxic process

% F 599 9% Runl, 2, 3 oA 2+2}8,640Kcal,
16,128Kcal, 29,952Kcal7} FY = 3lch. &AM &
e F24 TOCH SZ5E nlits) f71&3dS ALt -+
L, o] ZHE wHke Ak Akt A3 Runl, 2, 3 oA
747} 2,160Kcal, 3,709Kcal, 5,990Kcal® LFEFth 4]
B AT vekE G A9l YA 7} whg a2 whAl
S5 ASAIAY, ] T, 5719 £4), wkex B
ogRE EAHY o FEs SAH o

=
1255 AXFEPE, Run 1, 2, 3 oA 2+ 2,904Kcal,

5,488Kcal, 10,262Kcal® 81 257} 32 Run 39] Wh&:
Z7F el A, o) wE dEde] RS ¢
[e]

I %tk & @AY 25F SE7] Al AR dEs
Eq 2258 TalA] wid, w7 273 5 3719 dE
I gkgx RHORRE SAF o] Hr o)t
Runl, 2, 39] €44 & Fig. 8 o YeRidich (£, 1995;
Lee, 1998 Jeon, 2005).

E, =6,xW, (Eq 1)

Ey : the calorie loss from the evaporation of moisture
(Kcal),

0 - moisture evaporation latent heat (569.1 kcalkg
—Hgo_l)

Wew :© the amount of moisture evaporated (Kg)

ES = (\%’]wr>< ¢ + Wcr X 5) X AT (Eq 2)

Es @ Calorie used in the rise of chip temperature in
the reactor (Kcal)

Wy & Amount of moisture in the reactor (kg)

¢  Specific heat for the moisture (0.999 Kkcal
kg—H0 "deg.”™)

Wi Amount of cedar chip in the reactor (kg)

10262

Runi

5488

Runl |[6931
2004

Runl

10000 15000 20000 25000 30000 35000
Calorie (Kcal)

0 5000

OLoss from reactor wall and aeration B Heat loss by evaporation

& No reaction calorie

Fig. 8. Calorie balance in thermophilic oxic process
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chip "deg.™)
AT : Temperature variation (deg.)
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