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ABSTRACT

This study was made to evaluate the temperature effects on anaerobic digestion of swine
manure. A laboratory single-stage, high-rate, anaerobic digester was operated at 10, 20 and 30
day’s HRT at the temperature of 35°C or 55°C.
The conclusions from this study are as follows:

(1) COD and BOD reductions were similar in both the mesophilic and thermophilic digestions.

(2) With thermophilic digestion, volatile reduction increased to 67%, as compared with 60%
of mesophilic digestion.

(3) with thermophilic digestion, the pH increased to 8.5 as compared with 8.0 of mesophilic
digestion.

(4) With thermophilic digestion, the concentration of volatile acid increased to 763 mg/l, as
compared with 250 mg// of mesophilic digestion.

(5) While the gas was produced by mesophilic digestion at 0.74m> kg of VS fed, it increased to
0.87m?> kg VS fed by thermophilic digestion.

(6) The refractory VS was about 25% of the influent VS.
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Fig. 1. The number of swines bred in Korea
from 1978 to 1983 year.
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Table 1. The status of the swine breeding in Korea.

The range of the number of

The number of the enter.

The number of the swines

swines bred prises of swine breeding bred
1-4 436,850 648,770
5-9 51,360 356,450
10— 19 51,840 674,400
20-29 4,128 99,459
30 - 49 5,689 217,909
50 - 59 6,120 413,175
100 - 499 3,973 705,970
500 — 999 225 153,024
1,000 - 4,999 103 210,495
5,000 — 9,999 17 107,279
10,000 or more 7 123,653
Total 506,312 3,720,584

% The data is based on materials given by the Ministry of Agriculture and Fishery in Se.

ptember, 1983.
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Table 2. Biochemistry of Anaerobic Digestion '
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Table 3. Physical and Chemical Factors
for Anaerobic Digestion
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Fig. 2. The effects of temperature on the
anaerobic digestiomn.
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Table 4. Reduction in bacterial densities in mesophilic and thermophilic anaerobic dige-

stion (20—~ day detention)!?’

Bacterial densities (number /100 mL)?

Raw sludge feed

Mesophilic digestion Thermophilic dige-

@6°C) stion (50°C)
Fecal streptococcus 2.7x 107 2.0 x10° 3.7x10*
Fecal coliform 3.6x 108 5.5%10° 2.9 x10°
Total coliform 5.2x10° 7.0% 107 6.4x10°*
Salmonella 7,530 62 BDL

Note - BDL -Below detection limits ({3/100 mL).

aAverage of measurements taken over 2-year period.
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Table 5 Reduction in virus densities
from mesophilic and thermo-
philic digestion.

PFU/Gram of liquid

Type of sludge sludge 2% -5% solids)

Raw 25.4
Mesophilic digested 2.1
Thermophilic digested 0.03
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Table 6. Experimental schedule

Operating

'll?éi;e:;;(;?ure("c) Period Temp. (°C) Remarks
36 + 2 83. 9. 4-83. 9. 6 35 No feeding
83. 9. 7-83.12. 4 35 Normal feeding
55 + 2 83. 10. 14-83. 10. 29 *a *b
83.10. 30—-83. 12. 3 55 *b

*3 :The temp. was raised at the rate of 1°C per day from 35°C until 55°C
*b :In this case normal feeding started on Oct. 21, 1983.
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Table 7. The characteristics of swine manure used.

ﬁl‘;a"sfure_ TCOD SCOD TBOD SBOD TS Vs pH NHg-N TKN CI°

ment (mg/ (mg/l) (mg/l) (mg/l) (mg/l) (ng/l) (mg/l) (mg/l) (mg/l)
1 67,699 28,839 25925 12,003 51,076 28,000 6.2 238 2682 1,179
2 67,940 28,500 - - 45,440 25,211 6.1 - - -
3 68,000 28,750 25,310 11,574 58,512 32,379 6.2 - 2,539 1,608
4 68,209 26,638 22,863 10,474 49,572 29091 - - - -
5 67,200 26,170 26,129 12,433 55,388 31,892 6.2 280 - 1,072
6 - - 25,100 10,270 57,832 32,002 - - - -
7 - - - - 58,296 35,200 - 462 - 1,555
8 67,760 25954 - - 64,716 37,916 - - - -
9 67,800 25,960 26,400 10,908 56,260 33,016 6.2 210 2,223 2,145
10 - - 26,404 11,682 58,972 33,488 - - - -
11 - - 26,320 11,938 59,008 34,612 ~ - - -
12 68,400 26,800 - - 58,116 34,844 - 448 2,940 -

average 67,876 27,200 25,556 11,410 56,100 32,304 6.2 328 2,596 1,612
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