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Abstract

A sundry system is one of popular systems for composting livestock manure, of which main benefit is to utilize unlimit-
ed, clean, and free solar radiation if available. A sundry system with a composter of two horizontal screw-type concrete
ducts at different height, was constructed and operated for four days for each test in May, 1993, to evaluate its
composting performance.

Four treatments of the mixture ratio of swine manure and saw dust(manure:sawdust=1:1.25, 1:1, 1:07, 1:0.5) were
implemented to evaluate the effect of the mixture ratio on degradation of the composting materials of a sundry system
with a screw-type composter. Maximum temperature of the composting materials was over 50°C at D1 or D2(one or two
days after operation starts) for composting materials was over 50°C at D1 or D2(one or two days after operation starts)
for each test. Mean C/N ratio and water contents of the materials were reduced by more than 15 and 20%, respectively.
Microbial density of each test showed a typical variation with the lapse of the composting time. Mesophilic
microoraganism seemed to play more important role on degradation of the materials than themophilic.

A subdry system with a screw-type composter can be considered as a feasible system on basis of maturity data. The
conclusion was compleletly reverse from that of Choi et al.”, although both adopted a sundry system. A further study is
recommended to pursue the cause of better performance of the screw-type composter, whether it was due to affirmative
weather or more efficient composter.
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Table 1. Effective BOD effluent by province”

Unit : ton/day

Livestock Dairy & . Por- U.P.R?
) Swine Poultry Total )

\\Province Beef Cows portion( %) (kg/km.d)
Gyeonggl 329.5 239.1 151.2 712.6 28.0 61.0
Gangwon 83.4 39.2 17.0 139.6 5.5 75
Choongbuk 67.9 41.0 18.2 127.1 5.0 7.9
Choongnam 110.5 184.6 55.2 350.3 13.8 17.1
Jeonbuk 82.0 76.9 45.8 204.7 8.1 254
Jeonnam 148.8 82.6 22.9 254.3 10.0 25.7
Gyeongbuk 190.9 125.7 72.9 389.5 15.3 19.6
Gyeongnam 149.3 118.5 42.0 309.8 12.2 25.2
Cheju 211 26.4 5.0 52.5 2.1 28.8
Total 1,085.8 1,024.4 430.2 2,540.4 100.0
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Fig. 1. Generalized diagram for composting system
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Table 3. Comparison between various composting processes when used for sludge composting®

\ Nonreactor Systems Reactor Systems
Items \ System Type - -

Windrow Aerted Pile FA+AG" FA+No AG»
Capital Cost Low Low/v. w. c.¥ High High
Operating Cost Low High Low Low
Land Requirement High High Low/v. w. ¢ Low/v. w. ¢
Control Aeration Limited/v. w. c Complete Completed Completed
Senstive to Waether | Senstive Insenstive Insenstive Insenstive
Control of Odor Bad Bad Good Good
Potential Odor/ Mixing & High Compaction or
Operating Low Temp./ Screening/ Flexibility/ Bypassing/
Problems Susceptible to Anaerobic/ Mechanically Mechanically

Weather Pathogens/ Complex/ Complex/

1) FA+AG : Forced Aeration and Agitation
2) FA+No AG : Forced Aeration and No Agitation
3) v.w. c.: Variable with Condition
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Fig. 2. Plane section of a reactor with two concrete ducts and multi-speed screw-type stirrers.
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Fig. 3. Cross section of a reactor with two concrete
ducts and multi-speed screw-type stirrers.
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Table 4 Experimental Design

TEST TEST 1 TEST 2 TEST 3 TEST 4
Mixture Ratio" 1:1,25 1:1 1:0.7 1:0.5
Water Content(%) 65% 68% 70% 73%

%) 1) Mixture Ratio=mass of swine manure of 150kg : mass of saw dust
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Table 6. Temperature variations of composting
material with the lapse of composting

time for tests

unit : °C
%s 0 1 2 3
Tests
Test1 | 34(=7) | 50(9) 28(5) | 27(-5)
Test 2 | 30(—6) | 46(6) 54(17) | 39(15)
Test 3 | 26(—9) | 52(20) 46(3) 43(0)
Test4 | 35(11) | 45(5) | 52(10) | 47(5)

F) (AT) : temperature difference between the
composting material and indoor temperature
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Fig. 5 Temperature variations of composting
materials with the lapse of composting
time for tests
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Table 7. Variation of C/N ratio with the lapse of

composting time for tests

Days 0 1 2 3
Tests

Testl 399 35.2 31.3 275

Test2 45.1 - 41.1 34.1 31.5
Test3 52.9 34.1 32.3 31.6
Test4 42.9 44.2 40.3 29.7
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Table 8. Variation of water content with the lapse

of composting time for tests

Days 0 1 2 3
Tests

Testl 65 56 51 45
Test2 68 62 48 45

Test3 70 63 55 50
Test4 73 67 62 50
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Fig. 7. Variation of water content with the lapse
of composting time for tests
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