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Comparison of Liquid Composting Efficiency using Liquid Pig Manure in Different Condition
Kwang-Yong Jung, Nam-Jun Cho, Yee-Geun Jeong (National Institute of Agricultural Science and Technalogy, 441-707,
Suwon, Korea)

Abstract : This study was conducted to evaluate the liquid composting efficiency using pig manure in different
condition such as simple storage type reactor, continuous aeration reactor, anaerobic reactor and anaerobic agitation
reactor. Continuous aeration reactor was the most efficiency method to BOD and malodors removal than other
methods. While nitrogen loss in continuous aeration reactor was 47% of initial concentration, which was the higher
amount than any other digestion methods. The digestion efficiency between anaerobic reactor and anaerobic
agitation reactor were similar, but E. coli and malodor removal efficiency were a little higher in the anaerobic
agitation reactor. Simple storage type reactor which was conventional digestion method in rural area gave lower
efficiency than aerobic and anaerobic digestion methods in view of BOD, E. coli and malodor removal. The liquid
composting efficiency which were evaluated by various indicators like pH, BOD, E. coli, malodor and nitrogen loss
was high in the order of anaerobic agitation reactor)continuous aeration reactoranaerobic reactor)simple storage
type reactor.
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Fig. 1. Schematic diagram of experimental reactor for digestion
of liquid pig manure. (A} Simple storage type reactor, (B)
Anaerobic agitation reactor, (C)Anaerobic reactor, (D)
Continuous aeration reactor. {1) Sample coliector, (2) Gas
meter, (3) Air compressor.
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Fig. 2. Changes of E. coli in liguid pig manure during digestion.
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Fig. 3. Changes of SO.* concentration in liquid pig manure
during digestion.
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Fig .4. Changes of total organic acid concentration in liquid pig
manure during digestion.
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Fig. 5. BOD Changes of liquid pig manure during digestion

Tabie 1. Nutrient concentration before and after digestion of liquid pig

manure

Reactor type T-N(%) POsimgL) K,O(mgL-)
Before After  Before Afer  Before After
digestion digestion digestion digestion digestion digestion

Simplestorage 017 015 370 358 183 180
Anaerobic agitation 0.17 014 363 356 185 172
Anaerobic 017 012 31 353 181 170
Continuous aeration0.17 0.0 362 342 179 166
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Fig. 6. pH Changes of liquid pig manure during.digestion
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Tabie 2. Criteria for liquid composting efficiency of liquid pig manure
ltems Marks for criteria
Marks for criteria
5 4 3 2 1
71~75 76~80 B1~85 86~90 90<
70~76 65~59 60~54 55~50 50>

ltems

pH

BOD

destrudion(%)100~99 %0~81

80~71 70~61 61>

B0 100-09.099.9~99.8 998~99.7 99.7~996 99.6 >
remove(%)

Malodor®  0~1 1~2 2~3 3~4 4~5

Nitrogen

loss(%) 0~10 11~20

21~30 31~40 41<

a. Criteria
5:very good, 4 : good, 3 : normal, 2 : bad, 1 : very bad
b. Malodor
O:inoffensive odor, 1 : very faintly offensive odor
2:faintly offensive odor, 3 : Definitely offensive odor
4:strongly offensive ador, 5. : very strongly offensive odor
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Table 3. The liquid composting efficiency of liquid pig manure

digestion
o Evaluation marks
Digestion pHBOD E.cof MalodorNirogenToil
type remove remove remove loss score

Simple storage 1 1 1 4 12

Anaerobic agtation 4 1 5 2 4 16
Anaerobic 5 1 4 1 3 14
Continuous aerobic 1 1 4 5 1 15




HEEn S dY] Ra 21 SR 305

2 gddd. azu @4 wrhdA A& e ARFE
Fele €7 ¢ A4He e o 574 == Y74
Fauyel vt Yoz Fdo] Rgtd

e

E 47 /A AR e ARE, 9% 2z, 87
A AR, 1A 2 4 A Pee REzE o4
glo] oA 7FEE Eu BR5a 82 By fslo 53
a9t 714 Z712& BOD % o4 AALAA 874
Fauding 9454
g die 7% 5EY 47 % 7 S48 A 35
gy A% "Helgid €714 F5iF 2w A
A e & AJole AFHA gt 23y 714 =2
drdo] AR g4 AAE, dFAAEL o =%
on, A4 488 o ¥4 JeER FrA AHgde
AFZ e Fgzxe ¥ Ev 3714 A8 dgRg
BOD, A #, dAAAET ¥tk 4 AEaQEY &
&S 3% HAS A Ay REFELE YN 2wRS

1A EANzYREG AARARGFE 208 U

ABEH

1. A2E&. 1998, 71&Es ADd%a 2dALE $24719
718 P4 AT Ay FEWAYAAASR. p28 -
58,

2. MOAF. 1997. Statistical Yearbook of Agriculture &
Foresty. Republic of Korea

3. M. 1998, 7tEEs APd & EAdS dH. 7t
8= Adste @3 Avy @372 ERALHYH .
p7 - 21.

4, CAST. 1996, Integrated animal waste management,
Council for Agricultural Science and Technology. 4420
Waste Lincoln Way, Ames, 1A 50014 - 3447, USA.

[$2)

A5 1998 AR E HY &Y ¥ AWt
7EEs A3t #F Auy, S EALRY
3], pd3 - 50.

6. A&, 1998b. AFYu] AXHY #u Wt R ER 7}

3o B Av}, F5 FHEEAU3Y Y. pbl1-83,

7. 8% 1996, FEFFAEY.

8. Standard Method, 1985. Standard method for the
examination of water and waste water, 16th edition,
APHA, AWWA, WPCF,

9. Flint. K. P. 1982. Microbial ecology of domestic
wastes. in “Experimental Microbial Ecology. Blackwell
Scientific Publications, p575 - 590,

10, Moseier, AR, S.M. Morrision, and G.K. Elmund.
1986. Odors and emissions from organic wastes, in

“Soils for management of organic wastes and waste
waters, ASA, CSCA. SSSA. 577 South Road,
Madison, Wisconsin 53711, USA.

11. Williams, A.G. 1984. Indicators of piggery slurry odor
offensiveness, Agricultural Wastes, 10:15-36

12. Huh, M. 1994, Characteristics and evaluation of odor
offensiveness, J. Environ. Hi-Tech, 1(6):6-14,

13. Jung, Kwang-Yong, Joo, Ueong-Hee, Kim, Jai-joung.
1989, Studies on behavior of cellulolytic and
methanogenic bacteria participated in anaerobic
decomposition of rice straw and its decomposition
products, J. Korean Soc. Soil Sci Fert, 22(4):323-328.

4. FA4714974 1980, ¥ odsks AJde] dA%
HAM, F2AEA.

15. 3. BEQ. 1988 A EHA HeA7 & F37e.

16. A% 2. AFA. 1988 FALPdYA7NE - AFA .
EAE WAL

17. Brady, N.C. 1974. The nature and properties of soils.

Macmillan Publishing Co., Inc, p422-480.



