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Optimum Environmental Conditions
for Composting of Livestock Manure

Jay-Myung Rim - Dong-Joon Han * - Hyun-Jay Kang **

ABSTRACT

The composting process is a suitable to dispose the livestock manure in terms of
resources recovery, However the performence of composting process is greatly
affected by the environmental conditions such as characteristics of manure, type of
the bulking agent, initial moisture contents, temperature, recycle and so on, The
purpose of this study is to evaluate the optimum environmental conditions of

composting process for livestock manures,

The analytical results indicated that no bulking agent was necessary for the cow
manure because of the proper C/N ratio, However the pig manure required a bulking
agent since the pig manure had not only low in C/N ratio but poor ventilation
characteristics, In addtion, the initial miosture content for optimum composting
apppeared to be about 60%. The temperature control was also an essential factor to
enhance the activity of thermophilic microorganisms in the laboratory composting unit,
It was further found that the recycle of composts may contributed the completion of

composting precess as well as C/N ratio reduction and moisture control,
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Table 1. Characteristics of livestock
manure and bulking agent.

(Unit : %)
Livestock Manure  Bulking Agent
Items Cow Pig Husk Sawdust
Moisture 83.6 78.0 127 1.1

pH 7.7 85 76 7.2

\'S) 8L 3 77.0 882 7814
T-C 452 42.8 34.5 367
T-N 1. 61 2.80 0.47 0.22
T-P 0, 56 2.52 0,023 0. 041
C/N 28.1 15.3 73.4 166.8
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Fig. 1. Schematic of reactor for composting experiment.
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Table 2. Environmental conditions for composting experiment

Raw Run Bulking Moisture Initial Mixing Rate

Conditions Materials No, Agent Content (%) pH (Raw : B, A : comp.)

Run 1,2 Cow C-1 Husk 60 7.6 1:0.3:0.3

Bulking Manure C- 2 Sawdust 65 7.1 1:0.3:0.3

Agents Pig P- 1 Sawdust 60 7.2 1:0.2: -

Manure P- 2 Husk 63 7.3 1:0.2: -

Run3, 4,5 Cow C- 3 Husk 60 7.6 1:0.3:0.3

Moisture Manure C~ 4 - 70 8.2 1: - :01

Controls C-5 - 50 8.1 1: - :0.4

Pig P-3 Sawdust 50 7.8 1:0.4: -
Manure P-4 Sawdust 55 8.0 1:0.3: -
P-5 Sawdust 60 7.6 1:0.2: -

Run 6,7 Cow C-b6 50C 50 8.0 1: - :0.3
Temperature Manure c-7 - 50 8.0 1: - :03

Controls Pig P- 6 50C 60 7.2 1:0.2: -

(50C) Manure P- 7 - 60 7.2 1:0.2: -

Run 8, 9 Cow C- 8 60C 50 7.7 1: - :0.3
Temperature Manure C-9 - 50 7.7 1: - :0.3

Controls Pig P- 8 60T 62 7.2 1:0.2: -

(60C) Manure P- 9 - 62 7.2 1:0.2: -

Runi0, 11 Cow Cc~10 55C 60 7.8 1: - :05

Compost Manure c-11 55C 65 6.3 1:0.3: -

Recycle Pig P-10 - 55 7.2 1:0.1:0.3

Manure P-11 - 55 7.2 1:0,07:0.8
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Table 3. Results of composting livestock manure with bulking agent. (Run 1, 2)

Moisture C/N Fin, C/N Time required Time maintained Composting
Run Compost Content pH to reach peak 60C or peak Time
(%) Ratio Ini C/N  temperature(h) temperature (h) (day)
Initial 60 7.6 332
C- 0.7 1 24 5
L Final 52 91 250 5 2
Initial 65 7.1 432
C- , 16 5
2 Final 62 9.0 380 0.88 20
Initial 60 7.2 21.8
P- 0.7 12 36 5
1 Final 56 89 17.0 8
Initial 63 7.3 17.8
P- 36 5
2 Final 59 9.1 15,1 0.85 12
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Fig. 2. Variations of temperature, pH and C/N
ratio with bulking agent. (C-1, C-2)
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Fig. 3. Variations of temperature, pH and C/N
ratio with bulking agent. (P-1, P-2)
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Table 4. Results of composting livestock manure with moisture content. (Run 3, 4,5)

Moisture C/N  Fin,C/N  Time required Time maintained Composting
Run Compost Content pH to reach peak 60C or peak Time
(%) Ratio Ini,C/N  temperature(h) temperature (h) (day)
Initial 60 7.6 403
C- 0.79 14 30 5
3 Final 50 91 3.7
Initial 70 82 426
C- i ’ 0,92 24 10 5
4 Final 62 91 39.4
Initial 50 81 481
C- 0, 90 12 20
> Final 40 89 432 5
Initial 50 7.8 230
- ' ) . 95 1
P-3 Final 47 9.0 21.8 0 2 0 5
Initial 55 80 237
P- ’ ' 0.84 24 40 5
4 Final 50 91 200
itial 60 .6 8.0
pg It .6 2 0.75 24 50 5
Final 54 9.1 211
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Fig. 4. Variations of temperature, pH and C/N
ratio with water content, (C-3, C-4, C-5)
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Fig. 5. Variations of temperature, pH and C/N
ratio with water content. (P-3, P-4, P-5)
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Table 5. Results of composting livestock manure with 50C controlled. (Run 6,7)

Moisture C/N Fin, C/N Time required Time maintained Composting
Run Compost Content pH to reach peak 60C or peak Time
(%) Ratio Ini C/N  temperature(h) temperature (h) (day)
Initial 50 80 37.8
C-6 ’ ‘ 0.74 12 50 5
Final 42 87 279
Initial 50 80 378
C-7 ’ ' 0,84 12 35 5
Final 40 89 318
Initial 60 7.2 217
P-6 ' ' 0.76 12 60 5
Final 53 8.7 16,6
Initial 60 7.2 217
P-7 ' ' 0.90 18 40 6
Final H5 89 19.6
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Fig. 6. Variations of temperature, pH and
C/N ratio with temperature control.
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Table 6. Results of composting livestock manure with 60C controlled. (Run 8, 9)

Moisture C/N  Fin, C/N Time required Time maintained Composting
Run Compost Content pH to reach peak 60C or peak Time
(%) Ratio Ini C/N  temperature(h) temperature(h) (day)
Initial 50 7.7 321
C- 4 30 6
8 Final 40 89 204 0.6 3
Initial 50 7.7 321
C- 0 6
s Final 41 90 27.3 0.85 3 3
Initial 62 7.2 222
P- 5 4
8 Final 53 88 16,5 0.7 12 2
Initial 62 7.2 22.2
P- 2 2 35 6
J Final 57 88 182 0.8 !
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Fig. 8. Variations of temperature, pH and C/N
ratio with temperature control. (60'c : C-8,
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Fig. 9. Variations of temperature, pH and C/N
ratio with temperature control. (60C : P-8,
P-9)
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Table 7. Results of composting livestock manure with compost recycle. (Run 10, 11)

Moisture C/N  FinC/N  Time required Time maintained Composting
Run Compost Content pH to reach peak  60C or peak Time
(%) Ratio Ini,C/N  temperature(h) temperature (h) (day)
Initial 60 7.8 361
- ’ 0. 12 60 5
€10 Final 48 9.0 25.2 70 .
Initial 65 6.3 42.8
- ’ ) 3 6
- Final 55 89 3.1 0.82 2 g
Initial 55 7.2 25,3
p- ‘ ‘ 0.73 2 15 4
10 Final 53 87 18.5 7 !
Initial 55 7.2 240
p- ' ' , 12 15 5
1 Final 52 86 183 0.76
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Fig. 10. Variations of temperature, pH and C/N
ratio with compost recycle. (C-10, C-11)
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Fig. 11. Variations of temperature, pH and C/N
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