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Decentralized Composting of Garbage in a Small Composter for Dwelling House

I. Laboratory Composting of the Household Garbage in a Small Bin
Jeoung-Yoon Seo*, Woo-Hong Joo**

Abstract

The garbage from the dwelling houses was composted in two kinds of small composter in
laboratory to investigate the possibility of garbage composting. They were general small
composters. One (type 1) was insullated but the other (type 2) was not. Because it was found
that type 2 was not available for composting under our meteorological conditions through winter
experiment, only type 1 was tested in spring and summer. The experiment was performed for
8 weeks in each season. The seasonal variation of several compounds in compost was evaluated
and discussed. The result summarized belows are those taken at the end of the experiment, if
the time was not specified.

1) The maximum temperature was 58°C in spring, 57°C in summer and 41°C in winter. This
temperature was enough to destroy the pathogen except for winter.

2) The mass was reduced to average 62.5% and the volume reduction was avergae 74%.

3) The density was estiated as 0.7kg/£ in spring, 0.8kg/f in summer and 1.l1kg/¢ in winter.

4) The water content was not much changed for composting periods. It had 75.6% in spring
and 76.6% in summer and winter.

5) There was a great seasonal difference in pH value. It was reached to pH 6.13 in spring,

pH 862 in summer and pH 4.75 in winter.
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6) The faster organic matter was decomposed, the greater ash content was increased. Cellulose
and lignin content were increased, but hemicellulose content was reduced during composting
period.

7) Nitrogen contents were in the range of 3.1—5.6% and especially high in summer. After
ammonium nitrogen contents were increased at the early stage of composting period, they were
decreased. The maximum ammonium nitrogen content was 3,243mg/kg after 2 weeks in winter,
6,053mg/kg after 3 weeks in spring and 30,828mg/kg after 6 weeks in summer. C/N-ratios were
not much changed. Nitrification occurred actively in spring and summer.

8) The contents of volatile and higher fatty acids were increased in early stage of composting
and reduced after that. The maximum content of total fatty acid was 10.1% after 2 weeks in
winter, 5.8% after 2 weeks in spring and 15.7% after 4 weeks in summer.

9) The contents of inorganic compounds were not accumulated as composting was proceeded.
They were in the range of 0.9—4.4% P,0;, 1.6—2.9% K;0, 24—4.6% Ca0O and 0.30—0.80% MgO.

10) CN and heavy metal contents did not show any tendency. They were in the range of 0.
11—2899mg/kg CN, 24—166mg/kg Zn, 5—129mg/kg Cu, 0.8—14.3mg/kg Cd, 7—42mg/kg Pbh,
ND—30mg/kg Cr and ND—132.16 ug/kg Hg.
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Fig. 1. Types of composter.
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Table 1. Experimental Period.
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~5. 14. ~8 30. ~"93. 2. 11

3. AHE7IZL MEMF R =

AEe 2z AEE Table 13 o] AAFAIL A
B2 0,1 2 3 4 6 8Fr} 22 FoN A
Aok A ANRE dz:Ad dale 8L Az
& o3 Re AHE AH F U9 HIE 2
A EAsgon 2 99 dEL AgE 105°C
oA AEAIZ F 1lmm o]t Aviz s
A& NEZ AHEEAT

A

4,

e

H g9l

HI

1) 2=53

LE2HE FAZORNE FUA HMFAAT
23] Hulz Azt AH 39 o5 we
£ W8E 2ANYY B 2T 2Rl A5L
22471548 Assgon 7] LE8 Pol &
359

() pH BH
& A2 100gd FF5 250mlE ¥z mwt

3] 308 ¥z ¥ pH-meterz2 &Aslth

(3) 32(ashes) ¥ FIIS(organic matter)

3 EFE 600°CelA] AT SSA A JRIEH
9 RARAN Z2ART AHg BHARNA HEFS
W ge RUIEFSR

(4) Cellulose

E BAubde Finn Alstin®e] Whio gz A7 1g
o acid detergent solution 100mlE 7}ste BFY
778 BE3 1407 B F G2 Heleinr)z
293 ok FFES =AS E2 2-39 A
HY F A ol ESE 2d ML FHEL
TR G2 RIS 2% 105°CollA P38
Al Az F 2AMWDE 23849 oA G2
7] FRES 2% H,S0.2H 347 3¢
A 1HY HojFHA Hf4aE FEHAZL F
HEAFHsL G2 frEld ) AREE AL FF
T2 39 AFsn thA] 105°CoA #FEol F&
G2 #9718 AYs 4NN A2 F FAW
2)5 Z3ste] Wldla W2o 738 ® & cel-
lulose ¢o2 319}

(5) Ligin

Cellulose ¥4 F G2 f2d347lol F& ZH/E
& A 500°Col A 3A17 38 § O FARIE
gadgoez g,

(6) Hemicellulose

2 B2Auby 9] Finn Alstin® 9] Whgo2 Ay
2.3ge] 0.15g Na,SO:& FH7Istx ol 7]} neutral
detergent solution 50ml& 7}3t F FFW4r]oA
27] NFASHARE 1A o A8k wg 500°C
oA st BAE Bolw G2 FEAF7IAA
#AadHsAch. AL SHFFE 2-39 A7) of
Yol AZFo] 47|12 2L WA RojE F 24 of
AESZ AL T 105°Coll o 8AzF HAZAAH F
AW3)E A} olRE thr] 500°Coll A 34
7t B9 Fslsle) FA(WHE % F W3 A
W4e] FAIE w3 hemicellulose, cellulose, lignin
o) AAF(W5)& AUh o] ZH(W5)ol|A cellulose
ligine] ¥ mo] hemicellulose ¥o.2 T

(7) A2LIBE B

ReAg 100ge] 4 700mE Fhete] 3]



A & 7R A% HEEET0] oF Rorer|e] B4ty Hulg 325

Ae F d3se] olAg AR dd AnH Yl
Ssted BAAA g 640nmelN FRES ZRe
o g AV

(8) Ak FA

FeEH Az B4 49 AR s s
Aol olske] RN Aitoleg ez
WSAA BHE FARGRS g 410mmelH F
B=E 2350 olg Y FPHosvy A4
g Aze) FE FHAN.

(9) oRattkd A

FEEH Ad £48 o4& A2 & ofA
o] & g¥dotvi=g wgAA tofzg o
vyzd dddtetdlolgitat wgstd AR o}
z2gEe 3¢ Y 54nmilN FFEE &3
3 vE AP HFgHez FE ofdad Ax
FFE ALAN.

(10 & Ex

22 AI8E Kjeldahl 3o oste] B30y,

an =2l

@© Az Hxg®

ZAE £48 AFRAE 2g& 100ml FHE =
23] Hsta A AAF SmlE 7std AlEE
F A F Hgole A8 7t 3 &x
£ &7 180—200°ColN 7}E A=zsigch oA &
2131 % ternary solution(HNO; : H,SO, : HCIO, =
10:1:4) 10mlE 7}3iA 200°C AQgdoM 714
3o H.S0, @ HCIO,9] 3 d71E Uz E3)99]
Walo] HAY Aoz FHEA d o EHE

A1g-3121 0.
@ 24
ARG g AR o] Balmugry)

Sl ofstel 25T,

(12) ZEWK)
S E48 AANYY JAE NgE 5o A2
FPFryPoe s =3yt

(13) AIOHCN) U £

O Ezx3

FeAg 70g pH 58-633 =3 =g+
700mlE 7taj o] &Ag 4L, Al A3 5o}
R o 2008, AZF 4—5cme VHr)E Apgs}
g 6A1F A4 WY g JReta gL At
2 F& B4 AHg-siych

@ ¥4

Ak FAAEYY srEdH) we g2z
A @& AL AHGY F FAdd-FsE
Hell wet A B3 620nmolM FREE &
At AP HFHoenRE F2E Pyt g
B F2E FAANEE g $E2zF4 de
ANEE AAYT e 4AFBI=H(@L3y)
o o5t A3k

(14) Ca, Mg U 2}E B35

9 BN AAg8de NER 3o 9A5F
B oate EA3tYTl.

(15) g U DRI

@ 5714

R A7 100g9] =55 300ml 715k & &5 1
°C2 FAHE WELAM 71E fElgdize AoiF
A 2427 RES ¥ dAHNL FFAAAMS F
oo FRYL A FR PP o)A L
0.1N-NaOH &<joz AH4slo olfeEdgos 3
AR e stk

@ aFF74

e A& 100gel 01N A4 300mlE 7}sle
FEBeg JHF miEsEAd 24470 &% 1°Cz
FAHE YEdd Bag T oasigeh o] 4o
Ay #uS FHslo] diethyl ethers Z281 229



326 F=VZEAHA AI3A A3E (1994)
% etherE FEANJ|L 2RI FAE FAIF

7o st

Fig. 2 % 30] % 8719 Su]sir| 7o) e =)
%9 exdslE UHURT. dwdoz Hulds
E2¢ guluna o} Huiaet o $A4rE
HFA oW 25+ 7)o HA A5l FHxn
22X =gSAT} dgete Al & g
NI N E A4, ol WRE o
Ase HHlUnE &7 4otE I3 exr 4
sote AR 2e Anz 42T £ o] & A
AR £I1NE Hulslel Bad 2art 49
AgIA TFE £ Avhe AL FAAA FU
S8 AR AYA T &rldNe Huexs
B Beg 3A Ak o(Type 2) 22°C, e g

45

ambient
wfeek type 1
00099 type 2

Temperature(°C)

Time(weeks)

Fig. 2. Temperature evolution in the bin-type
composter in winter.

Temperature (°C)

Time (weeks)

Fig. 3. Seasonal temperature evolution in the
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Fig. 4. Mass evolution of the compost during
the experimental period.
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Fig. 5. Volume evolution of the compost du-
ring the experimental period.
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Table 2. Water content evolution of the compost during the experimental period

(unit : %)

vessel type type 1 type 2
(weeks) season winter spring sumimer winter

0 75.0 67.4 85.4 75.0

1 79.9 81.2 81.1 84.7

2 85.6 83.7 82.6 73.7

3 764 78.6 86.0 73.7

4 84.9 70.0 86.5 76.2

6 79.3 78.6 81.6 79.3

8 76.6 76.5 76.6 772
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Fig. 8. Ash content evolution of the compost
during the experimental period.
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Fig. 10. Hemicellulose content evolution of
the compost during the experimental
period.
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Fig. 11. Cellulose content evolution of the
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Fig. 12. Lignin content evolution of the com-
post during the experimental period.
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Table 3. Total nitrogen content evolution of the compost during the experimental

period (unit © %)
) vessel type type 1 type 2
tim
(weeks) season winter spring summer winter
0 34 35 41 34
1 3.8 39 4.7 34
2 4.1 44 56 33
3 35 36 49 31
4 34 3.8 4.5 3.1
6 3.7 33 5.6 4.1
8 438 33 43 44
53] 23 23] hemicelluloser} $Ad3] Eaj8 350000 7
]
A2 AFEHA 28719 B4 g Aoz A 300000 1
HAck 1
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Fig. 13. Ammonium N content evolution of
the compost during the experimental
period.
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Fig. 14. Nitrite N content evolution of the
compost during the experimental pe-
riod.
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Fig. 15. Nitrate N content evolution of the

compost during the experimental pe-
riod.

Table 4. C/N-ratio evolution of the compost during the experimental period

(unit : %)

) vessel type
tim

type 1 type 2

(weeks) season winter

spring summer winter
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0 0~ ~ & =
o oS~ ®
1 w3 WO © W0

718 2a7 A 48HAY fEZ JAHU
b e drEH A4 Type 194 AL
275 3243mg/kg, 238 354 6,052mg/kg AEH
627 30,828mg/kg, Type 29X & ALSE 454
917mg/kgolth. Fig. 14 2 15¢] opaale)g} A4
8 24 Fapasztlr B & de uid 2o 4%
Hollwt oA 4tslr} dojyn AMste ALEE A
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37 JEARE By A7 Fes wel dojn
th.
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Fig. 16. Volatile fatty acid content evolution
of the compost during the experime-

ntal period.
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Fig. 17. Higher fatty acid content evolution
of the compost during the experime-
ntal period.
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Fig. 18. Total fatty acid content evolution of
the compost during the experimental
period.
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i

Table 5. Inorganic compound content evolution of the compost during the experimental

period (unit : %)
time(weeks)
vessel 0 1 2 3 4 6 8
type inorganic
(season) compound
P,0s 25 34 44 32 2.1 1.6 1.8
type 1 KO 1.8 18 19 1.7 2.3 2.1 2.1
(winter) Ca0 34 3.8 39 35 3.0 35 3.6
MgO 0.31 0.31 0.31 0.31 0.31 0.31 0.30
P;0s 16 2.5 2.7 3.2 2.2 33 36
type 1 KO 1.7 1.9 2.0 1.7 1.7 18 1.6
(spring) Ca0 29 2.7 3.8 3.6 3.9 46 4.6
MgO 0.35 0.37 0.80 040 040 041 041
P,0s 09 14 1.9 16 15 2.1 40
type 1 K0 2.1 23 2.2 2.2 20 29 24
(summer) Ca0 41 24 4.1 36 3.6 4.2 25
MgO 0.36 0.44 0.47 0.50 0.49 0.63 0.36
P.0s 2.5 2.3 2.5 1.6 18 14 1.8
type 2 KO 1.8 2.0 1.7 22 2.1 2.1 2.1
(winter) Ca0 34 32 38 3.9 38 34 3.2
MgO 0.31 0.32 0.31 0.31 0.31 0.31 0.30

Table 6. CN content evolution of the compost during the experimental period
(unit : mg/kg dry matter)

) vessel type type 1 type 2
tim

(weeks) season winter spring summer winter

0 0.51 0.76 211 0.51

1 0.53 0.32 16.54 0.90

2 0.39 112 6.19 0.32

3 0.92 0.17 28.89 0.45

4 0.87 0.35 10.48 033

6 0.65 042 0.74 0.50

8 0.47 0.12 0.11 0.55
Ay g F7QEFFL S =AH T E Zte) Aol ol FH= HA @sdkrh Type 29|
A g EHuPe wimsld RE ¥ ¥FE U A& Ho) P0s 14—25%, K0 1.7-2.2%, Ca0 3.2
BRIt B £7)018 AaE =) 9 g —39%, MgO 030—032% —egjx Type lelAe

9l o7l 2 ARYozx ¥ o7t T A A3 P,0s 1.6—44%, K0 1.7—2.3%, CaO 30—



Table 7. Heavy metal content evolution of the compost during the experimental period.

A % MRE 4% Hulghgole o Rzl #42 Hulg

time(weeks)
vessel 0 1 2 3 4 6 8
type inorganic
(season) compound
Zn (mg/kg) 130 83 90 56 60 63 118
Cu( » ) 15 12 13 17 17 14 10
type 1 Cd( » ) 2.8 18 23 2.0 2.8 2.0 10
(winter) |Pb ( = ) 25 42 20 14 19 35 18
Cr ( » ) 30 11 11 15 14 4 11
Hg (ug/kg) 4798 2540 7.52 1.25 7.19 1.30 5.75
Zn (mg/kg) 64 24 61 75 81 61 95
Cu( » ) 65 11 12 14 17 17 219
type 1 Cd( » ) 8.3 9.6 14.3 12.5 9.1 94 12.8
(spring) Pb ( » ) 9 7 10 17 8 15 21
Cr ( » ) 14 16 23 21 26 13 14
Hg (ug/kg) 17.43 21.52 831 2517 446 13216 34.34
Zn (mg/kg) 24 47 106 97 71 90 101j
Cu( » ) 7 9 17 32 18 20 54
type 1 |Cd( ~» ) 3.0 20 35 2.0 3.0 20 2.0
(summer) (Pb ( ~» ) 13 14 29 24 26 23 22
Ct ( » ) ND ND ND ND ND ND 9
Hg (ug/kg) | 1855 ND ND ND ND ND ND
Zn (mg/kg) 130 47 166 71 79 81 107
Cu( » ) 15 42 15 12 5 16 18
type 2 | Cd ( » ) 28 15 15 2.0 0.8 2.0 3.0
(winter) Pb ( » ) 25 17 26 8 15 28 35
Ct ( » ) 30 11 12 9 23 4 10
Hg (ug/kg) | 4798 221 1107 8610 1485 349 5320

335

3.9%, MgO 0.30—0.31%, &3 P,0; 1.6—3.6%, K.0
1.6—2.0%, CaO 2.7—4.6%, MgO 0.35—0.80%,
g4 P,0; 09—4.0%, K0 2.1-29%, Ca0 24—4.2
%, MgO 0.36—0.63% Atk

Table 6o &£&34¥S T3k ¥4F 7Y F
ol CN &g vehd Aoz F 74 Bad
Hr) 25olA vsEA §3ES AAE F AN
o - Wi gghevl 2 olfst CNe
A E WA 2ok £718 ARE FEU0

stake 0.11-28.89mg/kg dry matterdch

Table 79l =3zt Aajol] wE FHul F
9 FFE5TFS JEIR &71E, ARE 7E
glo] MAE Hu) Fo LE EH F2F&0 T
oy et Type 18] £33 Cd F&& A 93t
= 939 2ANHI BN ALE HuFY FE4
g 7)1EAM0 osiet ol FI&Eo] HA
S F2Y 7 AAd gREH de AYA FL

& 27dA fHa=EAeAE & Agd AH8E
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LAY E SR ¢dd] R Aol ohi
e A2 NEH EFEHo JUE 28 7]FAA
+H2H718 st HHdsEAdR AREI7
& WA gt =3} Hgs 452 HYg
A EZe i dAded o o]F2 ENF
A e WY Cre 27|de BEHEA® @gtey
8o Ao FHEH olFo 44 w&HH ALY
Ae AFAA B714E9] 558l AW HE
of oleld Y= ol lojo & Aeg Aty
Q). 7 2E&£3e Zn 24— 166mg/kg, Cu 5
—219mg/kg, Cd 0.8—14.3mg/kg, Pb 7-—42mg/kg,
Cr ND—30mg/kg, Hg ND—132.16 ug/kge] ¥4 4
o FF& A4 thE RHEEDY uEviAE
gHulgrt AYHEA FHHAS %ok

43 BA= AF AHe dHE FAHHAE @
FAT MAFH Fn A3ttt 5E3 &7
4L d3n 22 dANE LT A gx &
A B A== Hu@ ez EAHUeH
E3 J&dd §7) F9d #HE 5o A U
a2 9 /8 239 JYE D For vwFo
2o B A2FENFE7IE AU AHSE 5
RE Roz A=k

2 o

Feg A3 Hulslgr)d 23 Bodrdgrie §
w3l 7sAdE AESN) Aste $74A §7)(Type
15} Type 2)& AzZsle] 494 48¢ 3o =
Astch £ 8719 FzE 2oy HolH-& Type
1& Re&g 59 Type 2 B&Z skA] gtk
ALd 4398 F89 Type 2& 8 7%
oo AMgo] Evled Zez @uso B3 F
GEd g Agsich mebd Type 14 o
& AR 49272 a9k thea )

D #nian 5 359 Angse B3 58°C
g3 57°C, ALA 41°CHct webd $ajvety
NEZANME MEA Beo] Fasitte o] &

A= ek,

2) HudEEde] FAE 8% F W 625%
asln ¥ie HE 4% Fasch

3) HulZo ArE BF 0.7kg/¢, €4 0.8kg/
£, A3 1llkg/lHch

4) FEIBL A B9EVINES & HWEel o
Rewn 8F F 24 756% AEEH 76.6% AL
76.6%%t}.

5) pHE AAE) uwel 2 Xo]g Hyew o9&
el 7V =393, AgAd A sk 8% %
23 613 93 862, A& 4759}

6) EMSAZte] Hael B HE L {FE T

2 $7E BASE BESE FUES I
&g cellulose @ ligning %7}, hemicellulose
SFe Fasgich

7 ALFFE 31-56%= Ego, E3) o
2 M wsith dREH ALs Ao
F7HATY daste AFgolden ALH 234
3.243mg/kg, 23 335 6,052mg/kg, A EFH 655
30,828mg/kge. 2 718 E 4t C/NEL Hu g4
Zto] Astgtel wel AP oy ol =ZA
gttt aEy daste B 2 JEHou o
Ui AgHNE A9 oy Fgirh

8) Fiyd 2 nFRVANRFE 270 A g
7t AdRez A7A Aole Aoy iYL
F #U1Y Aurse AL 23R 101%, 23
224 58%, JEd 454 15.7%Qk

9) o Rz THsbA 7 Fo)PREe
P:0s 0.9~44%, KO 1.6—29%, CaO 24—4.6%,
MgO 0.30—0.80%< c}.

10) CN & Z+% F3433x Hu|spAze] o
g 2 Wyl giden 7 e A 2R3
o] CN 0.11—-28.89mg/kg, Zn 24— 130mg/kg, Cu 5
—219mg/kg, Cd 0.8-14.3mg/kg, Pb 7—42mg/kg,
Cr ND~30mg/kg, Hg ND—132.16 ug/kgol 1tk
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