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A study on the Development of a Drying and Fermentation Process
of Domestic Animal Manure

I. Change in Water Content of Pig Manure under Different Drying Conditions

Sun-Gang Yun*, Kwang-Yong Jung* Ki-Dae Woo*, Sun-Ho Yoo**

Abstract

This study was conducted to obtain practical information on the efficient drying of animal
manure under the sunny dry condition. The effects of the height of manure pile (5, 10, 15, and
20cm), stirring times (0, 1, 2, and 4 times/day), the addition of dried manure (30%, w/w), and
the type of drying bed on the removal of water from fresh pig manure were investigated in a
plastic house.

Pig manure was dried very well by lowering the height of manure pile and the drying
efficiency was the highest at 10cm height. Water evaporation rate was the greatest at the twice-
stirring per day treatment. The addition of dried manure as bulking material enhanced the water
evaporation rate of wet pig manure. The amounts of water removed for 19 days under the
condition of 10cm height of manure pile and twice-stirring in spring, summer, autumn and winter
were 756, 73.3, 54.6 and 32.6kg/1.2m? respectively.
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Table 1. Water evaporation rate of pig manure at different thickness.

Initial After drying Amount of Evapo.
Season Thick. evaporated  rate
APM WwC AW FAPM wC AW water

cm kg % kg kg % kg kg %

Spring 5 60 65.2 39.1 230 9.3 21 37.0 94.5
10 120 67.5 81.0 472 17.3 82 72.8 89.9
15 180 68.0 1224 870 338 294 933 76.2
20 240 644 154.6 148.8 42,6 634 912 589

Summer 5 60 66.1 39.7 223 89 20 37.7 95.0
10 120 65.8 79.0 46.0 10.7 49 74.0 93.8
15 180 63.8 114.8 75.6 138 104 104.4 90.9
20 240 64.6 155.0 105.3 19.3 20.3 134.7 86.9

Autumn 5 60 69.3 416 213 13.7 29 38.7 93.0
10 120 713 85.6 68.9 50.0 343 51.1 59.8
15 180 69.6 1253 127.0 56.9 722 53.0 423
20 240 69.3 166.3 2183 57.1 124.7 417 25.1

Winter 5 60 70.3 422 36.8 49.1 18.1 241 572
10 120 70.9 85.1 85.2 59.0 50.3 3438 409
15 180 69.3 124.7 147.8 62.6 92.5 323 259
20 240 694 166.6 209.2 64.9 135.8 30.8 185

APM . Initial amount of pig manure before drying.

WC | Water content

AW [ Amount of water

FAPM : Final amount of pig manure after drying for 19 days.
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Table 2. Water evaporation rate of pig manure by stirring process.

Initial After drying Amount of Evapo.
Season Stirring evaporated rate
APM wC AW FAPM WwC AW water
times/day kg % kg kg % kg kg %
Spring 0 120 69.1 829 109.8 66.2 72.7 10.2 123
1 120 65.8 789 53.7 234 126 66.3 84.0
2 120 68.7 824 46.0 18.3 6.9 75.6 91.7
4 120 65.7 788 65.3 16.9 11.0 67.8 86.0
Summer 0 120 66.6 79.9 116.5 65.6 764 35 44
1 120 65.5 78.6 479 13.5 6.5 72.1 91.8
2 120 64.8 77.8 46.7 9.6 45 733 94.2
4 120 644 773 46.5 8.1 3.8 735 95.1
Autumn 0 120 70.8 85.0 108.7 67.8 73.7 11.2 13.2
1 120 704 845 70.0 493 345 50.0 59.1
2 120 69.6 835 655 443 29.0 54.6 65.3
4 120 68.3 82.0 76.9 50.6 389 43.0 52.5
Winter 0 120 73.6 88.3 95.1 66.7 63.5 24.9 28.2
1 120 72.1 86.5 93.0 64.0 59.5 27.0 31.2
2 120 71.0 85.2 874 60.2 52.6 32.6 38.2
4 120 74.3 89.2 79.7 613 489 40.3 452
— APM : Initial amount of pig manure before drying. WC . Water content
AW [ Amount of water FAPM : Final amount of pig manure after drying for 29 days.

Table 3. Water evaporation rate of pig manure with or without the additionof dried pig

manure.
Initial After drying Amount of Evapo.
Season Treat. evaporated  rate
APM wC AW FAPM WwC AW water
kg % kg kg % kg kg %
Spring  Without 120 69.7 83.6 483 24.6 118 71.8 859
With 120 58.8 70.6 574 14.0 8.0 62.6 88.6
Summer Without 120 68.1 81.7 430 110 4.7 77.0 94.2
With 120 63.0 75.6 494 10.2 50 70.6 93.3
Autumn Without 120 69.1 829 70.7 475 336 49.3 59.5
With 120 61.9 - 74.3 60.6 245 14.8 594 50.0
Winter Without 120 72.0 864 90.6 62.9 57.0 12.8 14.9
With 120 61.3 736 92.0 49.5 455 28.0 38.1
— APM : Initial amount of pig manure before drying. WC : Water content

AW [ Amount of water FAPM : Final amount of pig manure after drying for 19 days.
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Table 4. Water evaporation rate of pig manure at different types of drying bed.

Types of Initial After drying Amount of Evapo.
Season  drying bed. evaporated rate
APM wC AW FAPM wC AW water
kg % kg kg % kg kg %
Spring Wooden bed 120 712 854 4.0 21.3 94 76.0 89.0
Bare soil 120 68.4 82.1 446 15.3 6.8 753 91.3
Sawdust 120 68.5 82.2 42.8 11.9 51 77.1 93.8
Rice hull 120 72.3 86.8 371 10.8 4.0 82.8 954
Sand 120 69.6 835 415 121 5.0 785 93.9
Concrete 120 715 85.8 411 16.9 7.0 789 91.9
Summer Wooden bed 120 65.1 78.1 46.9 10.6 5.0 732 93.6
Bare soil 120 64.8 77.8 46.7 9.6 45 733 94.2
Sawdust 120 66.8 80.2 443 10.1 45 75.7 944
Rice hull 120 68.8 82.6 424 11.7 50 776 94.0
Sand 120 67.0 804 434 8.7 3.8 76.6 95.3
Concrete 120 654 785 476 12.8 6.1 724 92.2
Autumn Wooden bed 120 713 85.2 70.2 50.5 354 49.8 584
Bare soil 120 67.1 80.5 94.7 417 395 410 50.9
Sawdust 120 66.4 79.7 676 404 27.3 524 65.7
Rice hull 120 64.6 77.5 64.5 34.1 22.0 55.5 716
Sand 120 654 78.5 65.1 36.3 236 545 69.9
Concrete 120 65.2 78.2 67.0 37.7 252 530 67.7
Winter  Wooden bed 120 713 85.6 86.8 60.3 52.3 333 38.9
Bare soil 120 70.0 84.0 88.7 594 52.7 313 37.3
Sawdust 120 725 87.0 86.4 61.8 534 336 386
Rice hull 120 716 85.9 916 62.8 575 284 330
Sand 120 67.8 814 89.0 56.6 50.4 31.0 38.1
Concrete 120 67.1 80.5 101.5 61.1 62.0 18.5 23.0
— APM ! Initial amount of pig manure before drying.
WC  © Water content
AW ! Amount of water
FAPM : Final amount of pig manure after drying for 19 days
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Table 5. Area of drying bed required for pig manure drying under sunny dry

condition.
Area of drying bed(m?
Treatment
Spring Summer Autumn Winter
Tickness 5 259 13.2 28.7 476
(cm) 10 144 13.2 233 339
15 114 13.0 21.3 344
20 10.2 139 26.8 36.3
Stirring 0 107.8 295.6 104.8 514
(times/day) 1 14.8 134 23.1 453
2 144 129 206 36.1
4 144 12.6 25.1 323
Addition of without 15.7 139 225 95.2
dried PM with 114 124 14.0 29.1
Types of Wooden bed 15.6 13.0 239 35.7
drying bed Bare soil 14.3 129 251 36.5
Sawdust 141 135 19.1 36.8
Rice hull 14.8 14.1 16.9 42.5
Sand 14.3 134 17.6 34.1
Concrete 15.2 13.3 18.1 55.8

#) PM ! pig manure

*) 100kg of fresh pig manure was based, final water content of dried pig manure was

purposed as 40% (w/w)
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