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ABSTRACT

To compost the food garbage with the dry bean curd and sawdust as the bulking agents, the
method of high-speed fermentation by the characteristic microorganisms group was applied.
The results of experiments are summarized as follows ;

1. Korean food garbage, which is high in water content, is difficult to compost only by mi-
croorganism fermentation without the addition of bulking agents such as dry bean curd cake
and sawdust.

2. Weight reduction rates are ranging from 35.6% to 64.5% and varying with the compo-
sition of food garbage. The less weight reduction rate is, the longer continuous-fermentation
is. And the color of compost is changing sequentially as yellow -> brown -> black.

3. Comparing with the controlled microorganism group, the weight reduction rate and
H2COs production rate in the characteristic microorganism group fermentation reactors are high-
er. And the fermentation rate is satisfactory when the characteristic microorganism group is
added.

4. The value of fermented composting as fertilizer diminishes, and the contents of Total
Nitrogen, P2Os, K20 increase on the condition that the fermentation continues. However, the
organic contents and C/N ratio diminish as the fermentation continues.

5. The high-speed fermentation technology demonstractes the possibility of recycling as well
as the reduction of composting time provided that it is applied as a pretreatment process for
composting.
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Table. 1 Fermenting condition of food garbage from the In-Ha University Hospital

Water content

Item of food garbage (%) Food garbage (kg) Inoculam
added (g)
Bulking Exp. div. Water content Bulking agent (kg)
agent of bulking agent (%)
Control, G 82.2//9.3 21//18.9 (39.9) -
Dry bean  Test, G(1st, fer.) 81.2//9.3 25//20 (45) 150
curd cake  Test, G (2nd, fer.) 80.8//3.0 31//19 (50) -
Test, G (3rd, fer.) 80//15.0 25//34 (59) -
Control, G 82//31.3 21//15 (36) -
Sawdust  Test, G (1st,fer.) 80.4//20 20//20 (40) 133
Test, G(2nd, fer.) 85//28.7 20//16 (36) -
Test, G(3rd, fer.) 85//20.7 18//18 (36) -
Table. 2 Fermenting condition of food garbage from the Han-Yang University Hospital
Water content
Item of food garbage(%) Food garbage (kg) Putting of
Bacteria group(g)
Bulking Exp. div. Water content Bulking agent (kg)
agent of bulking agent (%)
Control, G 82.2//9.3 25//18.9 (43.9) -
Dry bean  Test, G(lst,fer.) 75//21.3 25//14.4 (39.4) 132
curd cake Test, G(2nd,fer.) 75//18.8 25//9.1 (34.1) +30
Test, G (3rd, fer.) 81//12 25//11  (59) +30
Control, G 82//31.3 21//15  (36) -
Sawdust  Test, G (1st, fer.) 75//31.3 25//13.1 (36.1) 126
Test, G (2nd, fer.) 75//17.6 25//11.8 (36.8) +30
Test, G(3rd, fer.) 81//21.1 25//13.5 (38.5) +30
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Table. 3 The composition of food garbage used(Dry mass)

(unit : %)
Composition Water content T-N TOC C H 0]
83.98-84.44 2.1-6.0  40.1-43.9  40.7-50.5 5.5-7.0 25.1-42.7
(84.16) (3.53) (42.0) (43.2) 6.7 (33.9
Composition N S NaCl P05 K20 C/N
2.1-5.0 0.2-0.4  0.98-1.82 - -
(3.46) (0.23) (1.31) (11.89)
Hlwa) B tzTolA 58.6%7F AFEHUL, P, YRELEE 23 27T AETY |
ART 1A, 2z, 3AbAlA 47.7%, 47.0%, oA A Aol fled BHAoZ A3
35.6%9) AFL BT, 14 SEAA i ¥ £AAUT, A%
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g0 A3 F Ao AlgHY: X, AFE
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Table. 4 Composition of dry bean curd cake

(dry mass) (unit : %)

Composition Mean
Water content 5.15
Crude protein 21.80
Carbohydrate 40.90
Crude fat 10.90
Crude ash 3.50
Crude fiber 18.0

Ca 0.38
P 0.28
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Table. 5 Operation results of the food garbage from In-Ha University Hospital

Item

Product(kg) Fermention CO: product Fermention Consum-

Bulking Exp. div. (reduction  time(hrs) (max. ppm) temp. CC) ption
agent rate, %) mean (max) elec. (Kw)
Control, G 16.5(58.6) 46 900 52(56) -
Dry bean Test,G(Ist,fer.) | 23.5(47.7) 40 1,500 52(60) 63
curd cake Test,G(2nd,fer.)| 26.5(47.0) 40 1,300 46(54) 48
Test, G (3rd, fer.) 38.0(35.6) 40 1,000 51(54) 40
Control, G 31 (13.9) 48 700 49(55) 59
Sawdust Test, G (1st, fer.) 21 41.7) 48 1,100 51(55) 69
Test, G(2nd, fer.)| 19.5(45.8) 39 1,000 48(51) 39
Test, G (3rd, fer.) 18.5(48.6) 48 1,000 52(54) 50

Table. 6 Operation results of the food garbage from Han-Yang University Hospital

Item Product (kg) Fermention CO: product Fermention Consum-
Bulking Exp. div. (reduction  time(hrs) (max. ppm) temp. CC) ption
agent rate, %) mean (max) elec. (Kw)
Control, G 16.5(58.6) 46 900 52.(56) -
Dry bean Test,G (1st,fer.) 14 (64.5) 47 1,500 53(60) 68
curd cake Test,G(@nd,fer.)| 18 (47.2) 35 1,400 51(55) 49
Test, G (3rd, fer.) 16.5(54.2) 32 1,200 51(56) 49
Control, G 31 (13.9 48 700 49(55) 59
Sawdust Test, G (1st, fer.) 14 (63.2) 48 1,100 50(59) 68
Test,G(2nd, fer.)| 17 (53.8) 36 1,000 49(52) 49
Test, G(3rd, fer.) | 18.5(51.9) 36 1,000 49(53) 49
s Y AR A7 dEAEY ot ¢ 3.4 EH|3} Jix|Y 24
dom HHAoz dFEY YNFE A2 & Table 7% 8& bulking agent® 7z $%
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k.
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Table. 7 The analysis of food garbage compost from In-Ha University Hospital

Bulking Dry bean curd cake Sawdust
agent
Exp. Cont, Test G. Cont, Test G.
Div. G G
Item 1st, fer. 2nd,fer. 3rd,fer. 1st,fer. 2nd,fer. 3rd,fer.
pH 5.6 5.5 5.4 5.4 5.6 5.5 5.9 5.5
Water cont- 7.62 7.74 8.22 7.51 9.25 9.04 8.74 8.68
ent (%)
T-N (%) 4,02 3.61 3.88 3.91 1.26 1.93 1.97 2.07
P205(%) 0.34 0.38 0.48 0.56 0.38 0.42 0.50 0.52
K20(%) 0.89 1.10 1.05 1.06 0.55 0.45 0.52 0.57
OM (%) 73.81 76.65 73.24 70.01 85.07 87.63 85.75 78.90
Ash (%) 18.57 | 15.60 18.50 22,40 5.67 3.35 5.51  12.42
C/N ratio 18.36 | 21.23 18.88  17.91 67.52 45.41  43.53 38.12
*Hg 0.020 | 0.020 0.026 0.039 *Tr Tr Tr Tr
Cd Tr Tr Tr Tr Tr Tr Tr Tr
Pb Tr Tr Tr Tr Tr Tr Tr Tr
As Tr Tr Tr Tr Tr Tr Tr Tr
NaCl(%) 1.40 1.10 1.84 2.01 1.14 1.44 2.12 2.30
Heavy Metals : ppm Tr : Trace OM : Organic Matter
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Table. 8 The analysis of food garbage compost from Han-Yang University Hospital

Bulking Dry bean curd cake Sawdust
agent
Exp. Cont, Test G. Cont, Test G.
Div. G G
Item 1st, fer. 2nd,fer. 3rd,fer. 1st,fer. 2nd,fer. 3rd,fer.
pH 5.6 5.5 5.4 5.3 5.6 5.4 5.3 5.4
Water cont- 7.62 9.82 9.84 9.75 9.25 8.64 8.86 9.20
ent (%)
T-N (%) 4.02 3.54 3.70 3.86 1.26 1.58 2.22 2.51
P05 (%) 0.34 0.48 0.51 0.53 0.38 0.27 0.51 0.51
K20(%) 0.89 1.05 1.00 0.95 0.55 0.32 0.51 0.67
OM (%) 73.81 | 78.178 7819  76.44 70.01 74.03  72.50 72.45
Ash(%) 18.57 | 13.89 11.97 13.91 5.67 17.30 1850 18.30
C/N ratio 18.36 | 21.55 21.13 19.80 67.52 44,07 32,70  28.86
*Hg 0.020 | 0.010 0.010 0.010 *Tr Tr Tr Tr
Cd Tr Tr Tr Tr Tr Tr Tr Tr
Pb Tr Tr Tr Tr Tr Tr Tr Tr
As Tr Tr Tr Tr Tr Tr Tr Tr
NaCl(%) 1.40 1.40 2.00 2.14 1.14 1.49 2.18 2,56
Heavy Metals : ppm  Tr : Trace OM @ Organic Matter  * Control G. : In-Ha Univ.
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Table. 9 The comparison of the by-product compost with the rapid compost

Compost By-product Food-garbage Food-garbage
Noxious compost + +
components Nation value) Dry bean curd cake Sawdust
Cd { 5ppm Trace ND
Pb { 50ppm Trace ND
As { 50ppm Trace ND
Hg { 2ppm 0.02~0.039 ND
Na(Cl {(10% 1.10~2.31 1.49~2.56
C/N ratio > 25 70~178.1 72.45~87.63
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