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Investigation on Characteristics of Swine Manure of Optimum

Volume for Escalator Reversing Composting Facility
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Youn, C. K. and Ra, C. S*

Natonal Institute of Animal Science, R.D.A.

Summary

This study was carried out to investigate evaporation rate of moisture per surface area and
degradation rate of organic matter in full scale escalator reversing composting facility were
analyzed to develope a computer program for the computation of an optimum volume of
composting facility according to handling methods of swine farm, moisture levels of manure,
degradation rate of organics and evaporation rate of moisture during composting. The obtained
results can be followed as bellow;

The temperature in full scale escalator reversing composting facility during composting reached
70C in 4 days and maintained until 11 days. Reduction rate of moisture and density was average
1.20% and 29.7%, respectively.

Annual degradation rate of organic matter was 3.53%, showing lowest rate in winter as 3.23%.
These seasonal degradation rate could be a factor to be considered for proper management and
installation of composting facility. When computed with the amount of feces, urine, slurry and
manure plus wastewater produced, the optimum volumes of composting facility for slurry and
manure plus wastewater including each 95% moisture was 229 m’ and 277m’, respectively,
showing 21% (48 m’) difference.

(Key words : Swine, Manure, Slurry, Wastewater, Composting)
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Table 1. Chemical properties of raw material used in composting

Ttems M.C*(%) N(%) P,05(%) K,O(%) OM(%) OM/N
Spring | 85.3£2.96 | 0.63+0.08* | 0.88 +0.17* | 0.25+0.03* | 13.543.96" 21.4°
sawdust | 25.543.50 | 0.04+0.01 | 0.008+0.001 | 0.04+0.01 | 45.4+4.15 1135.0
Summer| AN 87.6+2.11 | 0.38+0.20° | 0.38 +0.03° | 0.17£0.09® | 11.7£2.95° 30.8°
sawdust | 27.54321 |0.03+0.01 | 0.008+0.01 |0.02+0.01 |43.5+4.12 1450.0
Aty | O | 86.722.15 0.54+0.03* | 0.64 +0.15® | 0.20+0.07* | 15.723.41° 29.1°
sawdust | 26.543.27 | 0.04+0.01 | 0.007+0.001 | 0.06£0.01 | 46.2+4.21 1155.0
Winter | TAUTE | 84742.15 0.60+0.02° | 0.57 £0.17 | 0.21+0.08" | 12.743.14" 2.7
sawdust | 26.5+3.27 | 0.03:0.02 | 0.006+0.001 | 0.06+£0.02 | 44.543.81 1483.0
AvG | Tanure | 8614245 | 0.52£0.08 | 062 £0.02 | 0.21+0.07 | 134¢3.42 25.8
sawdust | 26.5+3.35 | 0.04x£0.01 | 0.007+0.02 | 0.04£0.001 | 44.9+4.09 1123.0

M.C* : Moisture Content

a, ab, b

: means significantly in the treatment (p<0.05).
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Table 2. Seasonal calorie value of pig manure

283 A 1492 %

Seasonal(kcal/kg)
Ttems - -
Spring Summer Autumn Winter AVG
Dry matter 4,186.0° 3,959.0° 4,303.0° 4,149° 4,149.3
Fresh matter 775.0° 631.0° 690.0" 699.0 698.8

%% . means significantly in the treatment (p<0.05).
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Fig. 2. Variation of composting temperature with depth (cm).
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Table 3. Decrease of moisture content during composting

Ttems Moisture content(%) Moisture decrement (ng/day)
Season Input Output Decrease rate (kg/)ttl?ily) (kgl/I(liay)
Spring 74.9° 57.5 23.2° 5,394.0° 14.4°
Summer 75.4° 58.5 22.4° 5,239.0° 14.0°
Autumn 74.2° 56.4 24.7° 5,518.0° 14.7*
Winter 70.2° 57.5 18.1° 3,937.0° 10.5°
AVG 73.7 57.5 22.1 5,022.0 134

* Compost plant volume :
*> . means significantly in the treatment (p<0.05).

563m° (L 63mxD 1.5mxW 6m)
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Table 4. Degradation of organic matter during composting

Items Spring Summer Autumn Winter
Composting temperature (C) 6527+ 347" | 6596+ 3.18° | 62.49+ 3.00°| 54.98+ 2.65°
Density (kg/m’) 668.62+13.59" | 679.77+15.29" | 661.31+13.07* | 642.69+10.43
Density reduction (kg/m’) 2231+ 2.16° | 2038+ 2.50° | 21.15+ 2.60° | 1577+ 2.12°
Volume reduction rate (%) 3.15+ 0.33° 2.82+ 0.40° 2.99+ 0.43° 221+ 0.31°
Organic reduction rate (%) 3.88+ 0.91° 347+ 0.78° 3.52+ 0.58° 3.23x 0.62°

- Means in the same row with different super scripts are significantly different (p<0.05).

Table 5. Computation resuits of optimum composting volume for escalator reversing
composting system based on 2,000 heads

Jtems Season Manure production Compost Raising size
(kg/head/day) volume (m’) (head/house)
s Summer 5.79 281
u
™ Winter 541 260 Sow 200,
Piglet 600,
Summer 4.04 168 )
Manure ) Growmg 500,
Winter 4.04 168 .
Finishing 700
Manure + Summer 8.47 412 Sum 2,000
Wastewater Winter 739 359
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