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ABSTRACT

A study on the effect of the biodegradability of the composting bulking agent in the swine manure-
composting was carried out in a batch system. The purpose of this study 1s to prove the effect of
the hiodegradability of the composting-bulking agent on the efficiency of the composting. In this
study, it is the lignin_s : Klason-Lignin in the volatile solid that the index of the biodegradability of
the composting-material mixes which are pig manure-rice straw; pig manure-sawdusts; pig manure-
mixture of rice and ricestraw (2:1) ; pig manure-mixture of rice and sawdust (1:1). It was carried
out in the same condition (moisture contents, air supply rate, C/N ratio, mitial input weight. poro-
sity-structure) except the biodegradability of the raw material mixes. One of the results from this
study is that the biodegradability of the bulking agent in the sense of the VS lignin content is not an
insignificant factor in composting reaction. The less contents of the lignin in VS, the more ef-
ficiencies of the composting reaction in use of these parameters for the degree of the reaction : tem-
perature, the trends of the ash contents, the change pattern of the C’N ratio. Under some as-
sumptions, it is able to induce rough model on the relation of the VS lignin contents with the ef-
ficiency of the degradability. In this model, the biodegradability of the bulking agent is not an in-
significant factor ; however, it is flexible within some degrees of range.
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L M Z o] 544 el Al e Alelniele] Ad4Fo

oF & B840l ek,

En]3Hcomposting)""5F, SA]Eelvt 7HEe] B E]n) 3} uheo v ZatxI gl uk-o] 7)ol L%,

A
e

w5 ds] 47128 vtEielole] olat B Eabate
o kst YA E QATHE Bt @
A SIS F2 A% selrle) el dete
SERIREE R R RERE N PR B
el A Aol SEE) A AT B
A5 olek dAl sulshE ol g §714 97)
gof Al 7ol QR SRl ofv] Ags}
Aol ol XA $2f vheklq BAse 7]

35

. 3} X (particle size), 371 5%, C/Nuv|, pH 5
o] g el dEkg whar olvh A E7hx] gzl HAY
#Hu)3} 2727105 Eu]s AFE2 (raw mater-
ial mixes)2] C/NHI/} 25~30, 7¥-3HakE 50~60%
S8 oA gl g9, ¥4 (carbon source)
o] Balxs} e WO C/NHIE Ak mAE He
7} Qlefar ke A 9lu} B3], f-714d Al71E zA| 9]
C/Nu7} 7~14 AEE G 8% 7] o5



36 Sung-Kyoon Kim el al.

off mlAEo] ZEs}rlo Rx{As)c o] s &
# Z2 4 (bulking agent)2- H s8] Hr}slo] g
Subge] 27)27S el 1 AelEss Folw
oh;],ﬂ

TR frlebae] v gg Tof C/NuE 7R
oL, PEE LR fAE 53 2agRe

7158 gk AR C/NH| % Sx1a #H7)ke] of
gholl Wslo] W2 Arh a0t FxlA)
712 2lgF uk-3kalo] £7)Al9] %
=2, FL s 1

T

)

ale
W AR odar 9lem, C/Nu]9) ofgkel glojAlx
A7LEA o] MR Toll upe} AR x| 2fo]7} glo
B2 oo gk A5P7h B agh Aol

A A F RS kgt FAFo] A4-E):
ovt dal $0) el F2 AREE L gl
A= Fust WA, 97 Folul o)glels vy
TE $4E T AT, AT VTR gt ATE g
] mﬁsu UTh? o1 7]4] FEa nhgk e gy
G183t BASe) Ht Aol am.
A E E HER(REE) & =93 dXH

olie 2AAE AFE 5 Ael 4ua)w o

__Fm
r_i:

g A~ EH S "ol qlr)

BoodFolla]i= gulst 23127} ofekl e 742
%S 3} FAlo P4 #gHo r|¥E gl
7FA oll A %ﬁéf&fjr 222 += C/NH| & 7”*&*]7‘3
o249 vjAEe] ¥ %(L-source) e 7|58

3 FAld 72 é g e J8e Abdds vl
A 3t olF 716 S sl Zlolvh En)slel glod
T52] HHe F2A #2e 4 7H”~‘”r @’4"’ g 4
otk e vhEa) gre] A
AR GE RN EE s SRz 73: 747}3}04 E]HI
g AgAl7)E, 5u)st dAEA (raw material
mixes)®] FEANE AL 270 F g AUk e
2 oodeial HA s Y A3 C/Nejolq ukg-
S AYPA ez FxAe ez} ln|s) ut

Soll §2J3 #olE F= a91l7} sl e 7
atora} g, E3] Algsle 2AAE e 274
Al Felghe 7 ME ohE uke 883 vepdioid
Eu)shol g)ed %‘X el AR EE A 5 ol
fal(factor)olw AMEHTE kgl C/Nu|E 27|
SRR 7|v-‘°:1 F & Aolc} Ao, F3] ALS-
= 22AE ke YESEol gu)3 8ol &
AL vz Flo] ey, fel= v1EL] HAY
C/No| R} 724 she o] Zdof o4& v 7]8of
of & Flojr} Rt olal FAlafe| o] 7] o
T A79] 7lzAsR 444" s A g
=},
L MBS U B

Aol A Asin 72} & AL B8-S g5} A7)
off gle] Mz v} alad ek 2= NS 7
7 Folatd g o, HbS-E&o] #23 27} ehd
7} 3= Aol

1L a8 R

B g 245 AYEae) ank Eaela 4
A& A sto] gl o], e Qutel S 4}
g3to] oa e Aol A F ALgsiTh 9
o

FEARE 2ol g o 4] gl AEH Aol
A sk, B dedhe 2Ag @ SEa
ol 4] Zrb P8 bEEha b e Ashe] o] fald
th ol A48 FAe] olahshd B4 Table

N

2.4 2x0) 7| =AU

4702 v xE Frlate] ARdTr) MR g
Hulg} diAtEAe] 7zt BorhAl stx, 2zt ¢/
ZF 60%, &7155% 0.4Lpm/kg_
, BFE 0.85~0.908 272702 spo 377 ub

Table 1. The physicochemical properties of the raw material®

Material MC (%) C (%) N (%) C/N VS (%)  Ash (%) Density (g/cm®)
Pig Manure 69.70 45.00 2.97 15.15 80.90 19.10 0.96
Rice Straw 9.50 48.74 .89 54.76 87.70 12.30 0.07
Sawdust 8.20 55.19 0.08 726.16 99.30 0.70 0.05
Cooked Rice 62.10 55.30 1.24 44.60) 99.50 0.50 0.70
Polyethylene Straw 0.30 100.00 - - 99.40 0.60 0.10

MC : Moisture Content, VS : Volatile Solid

*raw material : the elementary material constituent of the composting reaction
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Fig. 1. The scheme of the reactor

Table 2. The recipes of the reactors

No. of Particle Bulk Poro-

Reactor Density (g/cm®) Density {(g/cm®  sity
1 1.44 0.17 (.88
2 1.33 0.13 0.90
3 1.07 0.17 0.87
4 1.15 0.19 0.86

% Total porosity © 1-(bulk density/particle density)

No.‘ Mixing Weigth® (g) L/N MC (%) nhe[ ' Po
Reac PM RS SD CR Seed PE Ratio Wt.” (@)
1 350.0 386.0 74.0 26.7 53.1 681.2 0.88
2 420.0 231.0 65.0 26.7 59.1 689.5 0.90
3 390.0 152.0 304.0 85.0 360.0 25.3 55.3 788.5 0.87
4 390.0 147.0 147.0 68.0 82.9 24.8 57.4 717.6 0.86

PM : Pig Manure,

RS : Rice-Straw, SD : Sawdust, CR : Cooked Rice. PE : Polyethvlene Straw. MC : initial Moisture
Content (The MC was adjusted to 60% in the next day). net Wt. :

imtial net weight of compost material, Po : Porosity,

“The Mixing Weight is on the basis of dryness. "The Net Weights are also on the basis of dryness: however. they
are the quantities which are actually taken into the reactors from primary mixture with the mixing ratio of the

Mixing Weight.
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Table 5. C/N Ratios and compost maturity

No. Initial C/N  Final C/N  Final C/N
Reactor Ratio Ratio Initial C/N
1 26.36 14.08 0.53
2 26.69 20.90 0.78
3 25.31 13.21 0.52
4 24.75 17.86 0.72
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