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A Study on the Changes of Water Quality and
the Optimum Farmland Spray of Swine Waste
by Storage
Liquid Compost Facility

Sang-Hyun Kim

DEPARTMENT OF CONSTRUCTION AND ENVIRONMENTAL
ENGINEERING GRADUATE SCHOOL OF INDUSTRY
CHEJU NATIONAL UNIVERSITY

(Supervised by Professor by Yong-Doo Lee)

Summary

The characteristics of an anaerobic liquid composting is that the livestock manure
is changed into stable inorganic substrate in anaerobic state by the multiplication,
breeding and inspiration.

This study was performed to find out the change of water quality treated by the
types of pigsty and the optimum farmland spray of liquid compost produced by
the storage liquid compost facility.

The results of this study were summarized as follows;
1. The concentrations of organic compounds in raw manure are 15320 mg/ ¢ at

slurry/scraper type pigsty, 19,950 mg/#¢ at slurry type pigsty and 9,010 mg/#¢ at
scraper type pigsty.



2. The removal rates of the organic substance were 45.3% at slurry/scraper type

pigsty, 54.8% at slurry type pigsty and 61.3% at scraper type pigsty.

3. The concentration of NH3-N was relatively higher at slurry/scraper type and at

slurry type pigsty which contained more feces than at scraper type pigsty.

4. From the beginning of storage to 100 days the concentration of N and P was
changed unsteadily, but after 130 days N and P was shown relatively stable

concentration.

5. The concentration of N in urine produced at the scraper type pigsty was low
and this shows that the liquid composting of urine is not expected the alternative

effect of chemical fertilizer and the properties as liquid compost.

6. As standard of N concentration after 6 months storage, the required area of
grassy place per a head of animal is 295 m'/head at slurry/scraper type pigsty,
318 m'/head at slurry type pigstyl and 294 m'/head at scraper type pigsty.
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Fig. 3. Treatment diagram of high temperature rapid liquid composting facility.
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ghalel] uwhel th2uk GNP H[ES 700:5:1(Sahm, 1984), C/N W& 25~30:1
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® "AEZFS] A3 methanogens®t sulfur—reducing bacteriaw™ X acetate®}
H»E #2 electron donorZ AME-S St o] F o A4 Hstal AFES 4
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A 7 TRV B Aoz bRl Al (Hydrolitic bacteria) -2 Attt A
A+t (Fermentative bacteria)® &3]+ Zo] 7t a Z|ERo 7 A

= #HAEVVAAMTECl Bacterides,  Butyrivibrio,  Clostridium,  Eubacterium,
Fibrobacter, Fusobacterium, eptococcus, Ruminococcus, Selenomonas 52 <4
ola, VA =L BAIEZIA  Ald  Bacillus, Lactobacillus, Micrococcus,
Staphylococcus, Streptococcus %5 & TS Aol A o}

axo o3 uwmAe EE Protein, Proteoses, Peptones, Pepteds, Amino
acids® el &=, F7|H432 HEdido] i edtEe] dEed AERAE
E9eE 71-E e d@rid Aaste] Mg I dolA EEGAR HE AL o TR

Aot o] JhpRddAE FE4o® we TadA Huk =9 Flo] Eil,

JAE} DFAPE o sEEst ok E, BEADelE QX Hol} A Ao ¥
FaT AL Azute] TR AL TFP Aol ol 53 2

Ha, FYAEZLS R R ARE Soj7bA EEE dch & agA ke
Knoop?] BAFs}e] o]&o] ol ZAtow Eajdtt. FAAES uFA A 1

SIS Akl dE A Uk

Athe Agshs @714 Aol 1ol 4ol 71xste] BARMYYAEE A

A E &G U (Clostridium  thermoaceticum 2 Acetobacterium woodii 5)3 F<&

_15_



AAdA U E=HANX(Clostridium  formicoacteicum L Clostridium magnum)-S
Al M EFEYE T Ao r ERET A4 Eeld AL
o] e EFFFAE oL, He+COxE o] &3t Al A7t F7]8% o871
sttt TEHQEH 2 HHAGHY 2AMAAEATE 2057 AR BEua o

Hs+CO,, CO+H,0, formate, methanol, n—butanol, pyruvate, glucose, fructose,
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Table 2. Required area of grassy place or farm land in storage liquid compost

spraying time per a head/animal.
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Fig. 6. Storage liquid compost facility.
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Table 3. The spraying standard of livestock manure by nations.

T Bl b= =4 LFs R
ETFAR  sogg |2 23T | & 45E _ & 6.25%F

(/ha) T A 515 | A0 o) 7255
Buapeaet| P20s5 N ) N ) N N : 250

ZA 1200 | A 1248 | %A 210 ZA] 350
A= 12 2] 184 A=A 1 A=A 2
(kg/ha) d A 5 541 l. 8 A 1170 321 1200
o 1134
HuAG7)|zt
6 9 6 4 4

(4)
SH P AEIAES Eg I 22dUY N 3
ks =3 ol 3 B 18] 50m/hal
Eate) AFSE B = A ok A} 3
=eleld 2/1~8/31 | 3/1~9& |2/1~487| 2/1~11/15 |° AETS
A7 = A

125(kg/ha)|10hacld 5|, o | wel
g O3 Empte A wa o o R A e A
AE g AalsA. Agel] EEA a4l -
% Az 1A

_30_
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oA AREEE AR AFAIAE S Fig. 9 o YEPlom A5 FEFAFEEE
A AR = F4H ¢S Z4H2F9] Slurry/Scraper& =AY, Slurry @ = A}, Scraper
TAF 37HAEE Y] EAbel A 2z FAEE 6004 5 AFH [ ARE st
oM MHAFAI AR o] °]&H = ZAEAAN A7 900mm <ol 1200
mol] A7, ZAYE AR FAHGT A Fole= F 90cmolH o]l
A 55em® Aol A Al RS AF e, ofF = 7IAAQ Rk B FT]adel gle
FEjell A 670 Fs7]gbel W AR E AFE LdEd sRHIE SASINS
H FAE AGAAELE 80 B EE AW ol 2 HAste] FEsTre vl
Eo SREE 5935 2 o722y 9%s d€ BEF dHE

o4 WAEE shae] Al R 22 S5k Vent® AA st

=
X0

Fig. 9. Anaerobic storage liquid compost facility.
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44 A B AFH FFS Scraperd EAME BAA G KEgolw 30054 A
stm, 198m'e] Scraperd EARIA WAEE =& AFHSAAL, Slurry/Scraperd
=AhE JdAe TR oln 850%FE  AHSsiH 933@;—4% 165m=
Scraper & wAlolW 768m'e Slurryd =
9 H71H dA AFEAA AFERA S Slurryd =ARS Eﬂxéxlgﬁ'ﬂ Doﬂf-li
150075 AFSslH 396m'e] Slurryd A WA AlgE
HF=AH60-100kg) oA Al S AFedvh =3k 2 A3l ALEH A Feid
Fedre] A5 Table 4 ¢F rh

Table 4. Characteristics of raw manure.

Concentraion(mg/1)
Items
Slurry/Scraper Slurry Scraper
Temperature(C) 215 21.1 21.1
pH 6.52 6.58 6.72
BODs 15,320 19,950 9,010
CODwm 7,750 8,530 4,120
COD¢r 27,500 26,500 12,500
NH;—N 2,969 4,768 2,363
NO2;—N 1.35 2.62 0.69
NOs;—N 2,190 2,267 2,573
T—-N 8,612 9,443 5,486
T-P 512 918 112
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KsCrs0701 98k CODer Hat 2H410091 A KMnO4el 213 CODvnH & Al&3te] &4

stk T-N# T-P, NH;—N, NO;—N , NO3—N+= 3|4 & GF/C oA 2 745 A=
g B8kl om 107k FEel digk 242 21 oA AN EH(1997) 0 ko] A

sk,

Table 5. Analytical Items and methods.

Items unit Analytical Methods

e (O 2 B R A B ROk
718 C A Fet S A g% 4857
pH — pH—Meter(DMS—620)°l &3 %4
BOD mg/l  |BOD5(20°C 547+ #1721 DO®] 2})

CODwin mg/l  [AFA100°CAl A KMnO4©l €3 COD

COD¢; mg/l  |KsCro071 €)% COD

NH;—N mg/l | EFSEH (A=A =R, 630 nm.HP 8452A)

NO;—N mg/l | EFFEH(t)ololx3 Y, 540mm.HP 8452A)

NO3;—N mg/l | HFFEH (R A FFF =, 215m,HP 8452A)

T-N mg/l | FFFEH (KA EFFFEH,220mm. HP 8452A)
T-P mg/l | SFF = (ot~ ERAEEIH 880nm. HP 8452A)
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Fig. 10. Changes of water temperature during storage period.
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Fig. 11. Changes of air temperature during storage period.
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L9420 BODsv= Adx7]d FEIE-sXET Slurry/Scraper®d  &=ARE
15,320mg/1, Slurry®d A= 19,950mg/l, Scraper®d =AF= 9,010mg/l o] o}, A &=
71ell= F71= g o] B8 ste] WskE o] theFetAl vERaL itk HAHFE A
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Fig. 13. Changes of BOD during storage period.
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Fig. 16. Changes of NH3;—N during storage period.
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Fig. 18. Changes of NO3—N during storage period.
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