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ABSTRACT

This research aims to study the effect of different control strategies on the

process of household food wastes composting. In order to meet the special control
requirement, a fermentor with agitating mechanism and control capability of
temperature, aeration and moisture content, was designed and fabricated for
experiments. Five batches of experiments were conducted in this research. The
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feed was prepared by adding the seed to the self-cooked food with a ratio of 1:15 (w/
w) in each batch. The first batch was aerated composting with agitation only once a
day. In the second batch, the water of feed was removed with pressure at the
beginning, and other conditions were controlled same as the first batch. The third
batch was heated constantly to maintain a temperature of 50+1 °C for three days,
and stirred when the temperature is lower than the designated temperature, while
other conditions were kept the same as the first batch. In the fourth batch, the
fermentor was heated to maintain a temperature of 50+ 1 °C during the first day, and
other conditions were controlled same as the first batch. In the fifth batch ,
temperature of the fermentor was maintained at 60+1 °C, and an automatic water
spray system was added to maintain the composting material at a moisture content
of 50%. Intermittent aeration was adopted for all five -batches experiments. The
fermentor was aerated 20 min for every half an hour with an air flow of 43 L/min. It
was found that heating is beneficial to the removal of lipid. In operation of the fourth
batch, the lipid content decreased from 12.6% to 4.6% in seven days. The fastest C/
N decrease, down from 50.4 to 38.5 in seven days, was occurred in the fifth batch.
The pH of all five batches behaved the same trend, dropped at beginning and then
gradually rose. Ash content of all five batches was gradually increasing. None of the
five batches showed remarkable removal efficiency of crude fiber. When heated, the
CO2 concentration was climbed over 50,000 ppm in the first hour. The lipid
degradation was occurred at the time when the second peak of CO: curve appeared.

Keywords: Household food wastes, Composting, Control
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Fig.2 The schematic diagram of the in-vessel com-
posting system
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Table 1 Composition and amount used of the feeding material
5&4 57\ | > )
Composition ’?ffh\ﬁ R
= % par— G E
Items of feeding | wmE g 4 JE Fir }%’f m#5 | Amountused
stuff Total protein| Total lipid carboz?drate Calories per serving
(g/100g) | (g/100g) (kcal/100g) (2)
(2/100g)
le.k 6.5 0.5 78.1 342.9 282
ce
#wA (e)
Potk Lat 3 89 0 813 46
Cabbage 1.9 0.1 3 20.5 100
S/o\ybean 36.8 18 27.7 420 130
CL
Totally 69.5 65.9 259.3 1907.5
Y — BRI B R B 1015 8 R B E B BRORBIA 15 A Rt
2 Batch 1 used 10 servings as feeding material, and batch 2~5 used 15 servings as
feeding material.
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Table 2 Operational characteristics for each batch
e R
Batch Aok g
A 3] F IR VSR B
Parameters Long-term batch Short-term batch Moisture
content test
Batch 1 Batch 2 Batch 3 Batch 4 Batch 5
R B
Duration time 30 days | 42 days 3 days 8 days 7 days | 24 hours
BARIA F . . . . Twice a
Samypling fequeitey Daily Daily Daily Daily day every hour
/]U?f‘?‘&ﬂ?*f Frﬂ
Fleafig time None None 3 days 1 day 7 days 1 day
2h, 58
‘ﬁu,,,‘/m);?{ None None 501 °C | 50£1°C 60£1°C 50£1°C
Heating temperature
Extrusion,
initial
IR -4 1 . Maintain
Moisture controlled None moisture None None 50% None
content
55%
AR
Aeration rate 43 43 43 43 43 43
(L/min)
% Ja B )
Aeration period 20 20 20 20 20 20
(min/30 min)
10 min per|10 min per(10 min per
day, plus | day, plus | day, plus | Stirring
" 10 min per|{10 min per| stirring | stirring | stirring when
Stirring day day when when when heater is
heater is | heater is | heater is on
on on. on
B 1 OV H R 10 S A NECER VAR TV A
z ‘F{",’”D Sl ?‘ET]“JvW??# I 50=1 °C - [Rp i e FIL A B 1
AER RS S 'éﬁiﬁ‘[h * AR o VR PR - R AR
[l 53— 41w A1 .
gypuadETe o HE S 8 o REEY 12 ) Eﬂjﬂv 7 YT :‘44&;3\%53:\ B 12 ,J\Egj‘qvﬁ 1
- WA EERME IR O f'ﬁﬁ['ﬂﬁ“ﬂ’?]”% R N
TR YR BT R o EGE %’“} 60+1°C > AR 5T 5 il Ei G



e TS e

43

T 50% (Y- A PR AOTE
ORI L - LR 5T ) o H
R PRIV % -
ﬁ"}‘%f@ (0B ¢ T Y R R A
FrOEf R ﬁ%‘{—*—l&?@ﬁjﬂﬂ:”ﬁ P& > P F%
E R L g = LFE:‘EE*F?IEI BV RUR PR K
BV 5T ~ g AR
[ 15 IF‘,I#Q_H FEFLES 1 i""*éﬁj‘*%
U @Wﬁ#ﬁor’m%ﬁ%}wmf
TR LR PR S R S £
#}W%|?M7It&@m#héﬁﬁ%
WA A5 £ BT 50% [ PN S g

i
EF'?T”J%:EJL Vf< Bl j‘}’J‘E@ﬁﬁ*ﬁﬁﬁ"{lflfﬁﬁgi o

WERAIRB RO

B R i T P P P “éﬁﬁ?ﬁ?j‘ B A
FUEl & ~ COz A = 55 477 HE H°1 15 - 55 (Moisture
content) ~ 757 (Ash) ~ pH il ~ #585%(Crude fiber) -
E'ﬁﬂﬁ’f §(Crude lipid) - 7% #3132 Total organic carbon,
TOC) ~ 75" X % (Total Kjeldahl nitrogen, TKN) % ft
%= (Carbon to nitrogen ratio, C/N ratio) - Xl [[157~
fvpy pH fRIZEED ’FL¢ﬂiEH7{§NrA’ 1:1 (w/w)fi
Bt k‘é’?’ i Jifi[ TP (B P B R A
FJT;?¢ 2% bR T H?’F"’Ejﬁiﬁif PHIFSY T ~
SR N ?’nliﬁ 1:10 (w/w) v E=y] -

il SRR AT 2 R 3 B
TR

&3 EERHEMMTIER KTTE
Table 3 Analytical methods

A B F ik % # R R
Items Methods References
P B B RARE 0 485% 5033 0 BT
. . . N6114(47 B e 487538 » 1984)
Maisture Dried at 105°C Chinese National Standard, 5033:N6114
(Ministry of Economic Affairs, 1984)
ToC Walklev-Black method Methods of Soil Analysis (ASA and
alkley-Black metho SSSA, 1982)
LR F (P E LA EE
TKN Macro-Kjeldahl method | 1995)

Soil Analysis Handbook (CSFS, 1995)

Ash/TVS Ignited at 550°C > 24hr

BB RKARAE o 45% 5034 0 FA5%
N6115(47 B e & 5% 28 > 1984)

Chinese National Standard, 5034: N6115
(Ministry of Economic Affairs, 1984)

LR AT F (P E LR RAER

Crude fiber | Ceramic Fiber Filter Method

pH (1:10) pH meter 1995)
Soil Analysis Handbook (CSFS, 1995)
RAZAE > #35F 5036  #A5%

. LBk ik ol :
ALJE W Diethvlether abstracti N6117(47 B Fe &2 7% 88 » 1984)

Crude lipid | "¢ erha ds Taction | Chinese National Standard, 5036: N6117

SIS (Ministry of Economic Affairs, 1984)

4K 4 Fiber in Animal Feed AOAC Official Methods of Analysis

(AOAC, 1980)
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Table 4 Characteristics of composting material’
Batch no. (this study) Korean
Parameters 5
1 2 3 4 5 study
Moisture content (%) 63.70 58.52 58.45 62.53 62.25 75.6-84.2
Ash (%) 242 2.35 2.16 1.93 2.10 6.1-8.5
pH 4.02 5.52 5.33 5.10 5.13 4.0-6.8
Crude fiber (%) 4.73 4.36 4.55 4.27 4.44 2.6-14.3
Crude lipid (%) 8.33 9.66 9.23 11.75 10.10 5.1-15.5
Crude protein (%)” 9.81 9.50 8.93 9.56 9.31 17.8-29.4
TOC (%) 53.55 59.57 56.70 58.35 5735 43.2-534
TKN (%) 1.57 1.52 1.43 1.53 1.49 2.0-3.1
C/N 34.11 39.19 39.65 38.14 38.43 13.6-26.7
'All data shown above were calculated as dry basis
2Crude protein =TKN x 6.25
3Shin and Han (1999)
[ Outlet water —=&— Moisture content
120 60
- 1{ 58
100 \| 3 2
y =-0.0021x" + 0.0876x" - 1.3122x + 60.104 1 56
R* = 0.9493 X
E 50 —a X =y 1% g
8 152 §
& ~ S
= = g
B 60 50 3
= Bz
= [S)
: F -
40 \
\ | 46
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3 BKRELER

Fig.3 Changes of moisture content and outlet water in the heating-moisture

content test
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