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Mass Reduction and Physicochemical Properties of the Produced Compost during

Composting Domestic Food Wastes in a Small Composter
Ju-Won Park and Jeoung-Yoon Seo (Dept. of Environmental Engineering, Changwon National University, Changwon 641-773, Korea)

Abstract : Mass reduction and physicochemical properties of the produced compost were investigated during composting domestic food
wastes without additive. A small composter used in this study had the height of 15 cm from the center of bottom half circle (diameter
24 cm) up to under the lid, the side length of S0 cm and the horizontal lid amgle of 50" and was operated at the heating unit
temperature of 85C. It was mixed by the rotating arm for two minutes in every half hour while supplied with air flow at 3 L/min for
10 minutes in every half hour. This condition was found in a preliminary experiment as optimal for keeping the water content of
composting material in the optimal range without adding any bulking materials. The domestic food wastes were added into the
composter at the rate of | kg/day without additives during composting. The results were as follows; during the composting process,
water content maintained in the range of 51.0~53.5%. Hemicellulose and lignin contents did not show any tendency, but cellulose
content decreased. During the composting process, NH;-N and NO-N were not detected due to nitrification. The contents of inorganic
compounds did not increase during the composting process. They were in the range of 1.32~1.71% P,0s, 1.29~1.48% CaO, 041~
049% MgO, and 0.38~0.74% K;O. For 20 days, weight reduction rate was 67.5% in wet basis, and decomposition rate was 48% in
dry basis. Concentration of heavy metals (Cu, Cr, Cd, Pb, Zn, Hg, As) was less than the limiting value of the compost. Maturity of the

produced compost was 3 grade through reaching maximum temperature of 46~48T.
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Fig. 1. Schematic diagram of a composter.
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Table 1. Physicochemical properties of the food wastes

Ingredients Content”
Water content (%) 475 ~ 85
pH 41 ~ 56
Organic matter (%) 796 ~ 910
Inorganic matter (%) 90 ~ 205
Hemicellulose (%) 79 ~ 210
Cellulose (%) 42 ~ 119
Lignin (%) 22 ~ 118
T-N (%) 006 ~ 31
NO»-N (mg/ke) 75 ~ 106
NOs-N (mg/ke) 955 ~ 3168
NH-N (mg/kg) %3 ~ 4533
POs (%) 004 ~ 021
KO (%) 080 ~ 19
CaO (%) 039 ~ 38
MgO (%) 013 ~ 045
Pb (ng/ke) 058 ~ 906
Cu (mg/kg) 94 ~ 948
Zn (ng/ke) 218 ~ 729
Cd (mg/ke) ND” ~ 009
Hg (mg/ke) 001 ~ 002

? unit: on a dry matter basis except for water content
¥ ND: not detected

W3l A3 F gule) AEPFe Hulg 27 S4E2HVIS
3 of 30U A=st AR F &7 Hulyl wEsEe FHA
109 FAHez NEE AHdA 2F JEEFE 439 7
A e 2 28 & Hugrt A%E 27198 049 $¢ 24
Hick Hulshgrle Euist 30Y Fo A5 AAReH o|FF
H 9 FUo 1 kg AT AT ujEdid 4ASA A€ £ 9
Ak

£3 ¥ MYy

pH &3

2 AR 10 go] FF4 50 mLE W3 & @wsie 08
A ¥ pH-meter2 ZH3}AT}

32 (ashes) ¥ {718 (organic matter)
¥ 550THA 327 BN A BF 23 FAEN
2780 AL EAARAAN HERFS W AL {UEFeE @



240 e R

AT

Cellulose

B 2Mwo Finn Alstin®e] vhioz Ag 1 go add
detergent solution 100 mLE& 7}t $FWZ7I04 Hed 14
7 29 ¥ Q2 g9 At ek AFES =ALE
B2 2-38 HES X A olHELE 29 MYz AFES

$98 G2 §20i3E L5 15TAN 83 847 AR &
24 WHE 23390 A Q2 fER7 AREE 7%
HSOEM 3417 B¢ dlAIZ 184 AolZaN Y4ag o

& A
HA F AgdREn G2 fdHRY] AFES =AL FHT
2 39 &3 oA W05THA AFE] Be G2 frEaiz]
2 A3 4A A2 F BA (WS 23l WI o)A W2
oAZ W gS celluloseFo & 31tk

Lignin
Cellulosed ¥ G2frgloda7lol ¢ AFEE WA 50T
dM 37 B8ke & TA BYL LignnFoe sgch.

Hemiceliulose

¥ 2Auby o) Finn Alstin’o] #go2 A2 03 gol 015
g NaSOs& #H7}38t3 7)) neutral detergent solution 50 mL
£ 718 & 85UV B7) AFEMRE 1T B A7
o}, ulg) 500CeHA Fgsld FAE Dole G2 FAFATIA
At AL FRFE 238 7oA AFol A71A
agu7ta] HolE F 28 oHESEZ A& THE 105TolA 84
7 AzAA FA W)HE ZATh o|AE T S0THA 34
HES et FA WHE SHTF WolA Wae) FAE a)
M Hemicellulose, Cellulose, Lignine] A#%F (W5)& 4=t of
7t (W5) oA Celluloses} Ligning] #&-8 wlw Hemicellulose %
< ANE & U

g2ujory

de Ng 5 g FF55F 175 mLE 7l8ld FE38) AL ¥
ofuste] dolg NEE st JAsEyd oga L4AA 3
4 640 oM FREE 2R3t Fe AVSAA.

A Aa

stRyoly FARHE AL ARZ do RFAYP 93
o FANHNN Aito|&g BT} whAlA H4E FANY
22 5% 410 nmolN FREE 2HsT v)Y F4H AL
zug 44 Aae) e gD

otEdY FL

dRUobyd Fi BHE ddg AR 3o ofAit o3
zmdolu=s} dhgAlA tolz3in Uz ATl
daz) Bgsta 449 olzsFES FAE HY 50 nmoN

FYEE 3T F oviE Y AFHeRNH opAdd dx
F32 Avsn.

gk EN

Kjeldahl o) slate] #48190)”,

zo”

N29 HH2

ZAF BN AZAE 15 g€ 500 mL 22 Eeadd 3
31 2% A4 5 mLE 718l AIEE 2 A F Adde A
A3 7tdsitrt A3 258 &2 180~200TolAM 718 Axg
o} o]A€ 2%l ¥ ternary solution (HNO; : HS0, : HCIOs =
10 : 1 : 4) 20 mLE 7}8iA 200C AERe)A 71dste] HSOs
2 HCO; 9 8 4718 Wz Esido] Wajo] Ay vjiez
o3 H9 BHE dEth ¥4 F =AE $R5E
& daZegrdd ARsn A4 =AY FHRFE BAEHEA
g Aol o3 dde FA7A AY TP, K Ca, Mg Cu,
Zn, Cd, Cr, Pb59) 4] AHE-3HATH

24
ARG dAg AR S BRARIRUSE skl
LELT L]

3
£

K, Ca, Mg & Z =
ool s AgZ Fto YAFFFEY

£ $48 A%
SEEEELE Ll

=
=)
&

Hg
ANE 01 g& £LEHTIE o8 BB

As
HE Agude A8 vlAa 23 e ol gy

EHjo s4%
EH)¢) 4% Merkblatt 1070 o3t Z2A431gch

S Zag U S ANy

Y 1 kgs) SH2AVIE FUSe UNT ¥ 4718 B2
& 27 $71833 unsel BA B8 (G V1D 2
(A2 7)2)% AdssEt

A 724 R 23& (%) = (a/b) x 100
a: Bug 2719 & F= A2TA - BEnE ¥ £& £

Z 24

b: EH3 2719 &8 £ AZTA



&% 874N 7HY 824719 Huig 34 3 A L AN Hule] BNy 54 21

Water content(%)
) &

&

.9 3.3
28 -
I i 51.3 l
50 60 70 80

30 40
Composting Time{days)

Fig. 2 Water content variation of the compost during the
experimental period.
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Fig. 3. pH variation of the compost during the experimental
period.
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Table 2. Organic matter content variation of the compost
during the experimental period

w O ® ®
30 85 165 119 0.2 44
40 844 156 102 49 77
50 87 153 98 91 60
60 843 157 89 25 90
70 845 155 85 78 6.1
80 8438 152 85 81 80

* On a dry matter basis
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Table 3. Inorganic matter content variation of the compost
during the experimental period

Composting KO MgO CO POs NaQl NOsN TKN
time(days) (%) (%) (%) (¥ (%) (mg/kg) (%)

30 074 049 146 141 268 8617 12/
055 047 145 132 292 384 27/
057 043 148 166 292 4125 145
053 044 139 155 280 7851 300
057 041 137 158 245 8413 297
80 038 042 129 171 280 5348 207

3 8 8 35

* On a dry matter basis

Table 4. Heavy metal content variation of the compost during
the experimental period

Compostitg - o &« Pz Hg A

(3:;) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (me/ke) (me/kg) (mp/kg)

Lmig s 5 30 1 - 2 %
3 ND ND 138 ND 20 ND 25
4 ND ND 98 ND 313 ND ND
0 ND ND 104 ND M4 ND 06
0 ND ND 83 ND 281 ND ND
n ND ND 75 ND 1000 ND ND
8 ND ND 47 ND 812 ND ND

* On a dry matter basis
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Fig. 4. Mass variation of the compost during the experimental
period.
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Fig. 5. Temperature evolution in the compost during
self-heating period.
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