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ABSTRACT

Livestock sludge contains high concentration of organic matter and some heavy metals. In case
of discharging into the sea, it might have negative effects in the environment. In this study
thermal hydrolysis reaction was applied for livestock sludge to determine the fuelization possibility
and obtain the best operation conditions. Livestock sludges were thermally hydrolyzed at
temperature range 170~210 C in sealed high—temperature reactors. Liquid products and
dewatered cakes were analyzed. The operation at 190C was found to be best effective condition.
High heating value and low heating value were 5,050 kcal’kg and 4,740 kcal/kg, respectively.
Therefore, fuelization of livestock sludge using thermal hydrolysis reactor is found to be highly

effective.
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[Fig. 1] The flow diagram of experimental.
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[Table 1] Specifications of Experiment Equipment

Equipment

Specifications

Thermal
Hydrolysis
Reactor

‘Capacity : 80 L
‘Weight : 520 kg
-Material : SUS304
-Max. Operating Pressure : 22 kg/cm?
-Max. Operating Temperature : 220 C

Steam Boiler

-Size 1 650W X 1,200L X 1,200H
-Max Pressure : 30 kg/cm?
-Normal Pressure : 28 kg/cm?
-Power Consumption : 26kwh

Dehydrator

-Type : Filter—press
-Size : 600W X 1,400L X 1,347H
‘Weight : 180 kg
-Squeezing Pressure : 15 kg/cm?
-Power Consumption : 2.2 kwh
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feeding sludge liquid product filtrate

[Fig. 2] Feeding sludge and product sample.

[Table 3] Characteristics of Liquid Product According to Reaction Temperature

VA

dewatered cake

Terio TS VS S8 TCODcr |SCODcr| T—N | NHz3—=N | VS/ | SCOD/ | NH3—N/
“| (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) TS TCOD T—N
170°C (125,331] 85,119 | 97,950 | 139,800 | 66,000 | 9,550 | 2,500 0.68 0.47 0.26
180°C [153,486(102,810| 95,300 | 221,400 | 74,000 | 9,300 | 2,920 0.67 0.33 0.31
190°C (151,443]100,782|105,400| 235,900 | 78,600 | 9,500 | 3,200 0.67 0.33 0.34
200C [166,151(111,823| 60,050 | 222,600 | 74,800 | 7,650 | 3,400 0.69 0.34 0.44
210°C [187,442|135,484| 72,650 | 253,800 | 85,800 | 8,400 | 3,720 0.72 0.34 0.44
0.8
%7 .—‘I—[’_—_—*/—f/l
0.6
0.5
) B A
5 04 s
o ’-
— ey —————¢
0.3 —= =
o
0.2 —a—V5/T5
—e—5COD/TCOD
0.1 - A -NH3-N/T-N
u |
170°C 180°C 190°C 200C 210C
[Fig. 3] Variations of liquid product of reaction temperature.
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[Table 4] Characteristics of Filtrate According to Reaction Temperature

Tem TS VS SS TCODecr |SCODcr| T—N | NH3—N VS/ | SCOD/ | NH3—N/
P. (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) TS TCOD T—N
170°C | 36,695 | 29,786 | 3,760 | 52,600 | 49,200 | 5,300 1,940 0.75 0.94 0.37
180C | 42,292 | 32,926 | 2,720 | 57,800 | 50,600 | 5,050 1,840 0.78 0.88 0.36
190C | 43,430 | 32,014 320 52,300 | 52,200 | 5,650 1,860 0.74 1.00 0.33
200°C | 42,962 | 31,318 580 54,300 | 52,800 | 5,450 2,300 0.73 0.97 0.42
210°C | 44,538 | 34,763 420 57,100 | 58,000 | 6,450 2,380 0.78 1.02 0.37
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[Fig. 4] Variations of filtrate of reaction temperature.
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[Fig. 5] Image of liquid product according to reaction temperature.
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[Table 5] Proximate Analysis Result of Dewatered Cake(dry basis)

Temp. Moisture (%) Volatile (%) Ash (%) Fixed—C(%)
190C 0.9 60.4 29.5 9.2
200C 1.0 60.1 29.4 9.5
210C 0.7 60.5 29.8 9.0

[Table 6] Element and Heating Value Analysis Result of Dewatered Cake(dry basis)

Temp. Element Composition Higher Heating Lower Heating
C(%) | H(%) | 0%) | N() | S(%) Value(kcal/kg) Value (kcal/kg)
190C 42.9 6.2 3.4 12.9 1.1 5,050 4,740
200C 40.6 5.7 2.5 13.5 1.0 5,105 4,795
210C 40.2 6.0 2.3 13.5 1.1 4,725 4.400
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