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Composting of Garbage Using New Electric Machine for
Domestic Garbage Disposal
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Synopsis

As a method for disposing kitchen garbage at home, new electric machine for garbage dis-
posal are being developed and are prevailing. It is expected that this trend will contribute to
reducing the amount of garbage emission.

In this study, we used two types of apparatus on the market( Apparatus A and Apparatus
B[ and made experiments, focusing on their respective processing capabilities and observa-
tion of conversion process of garbage into compost . Also humus degree of produced com-
post was evaluated.

Results showed that these apparatus had good processing capabilities by setting amount of
garbage to 1kg/time-day, maintaining the inside of apparatus at aerobic range of ORP

O EhO O 2000 O 300mV, and maintaining pH around 6.6 —7.7. However, when the condi-
tion inside the apparatus became alkaline with pH higher than 8.0, there was odor of ammo-
nia. In case of apparatus A and B garbage reduction rate was 78-850 .

Garbage was converted into compost through successive aerobic fermentation at around
460 ,and progressed to decomposition into low molecular level. 105 cfu/g-residue of ther-
mophilic bacteria was obtained and halos caused by enzyme producing bacteria were
observed. It was confirmed that the produced compost should be used in practical applica-
tion after heaping up because of residual easy to dissolve organic substances.
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Table 1 Specification of electric machine for garbage
disposal

Type
Specification and operating conditions

Apparatus A | Measure : 450 X367 X 720mm

Substrate : Small chip of wood

Bacterial enzymatic compound : addition
Time of mixing : 3min @ start ,48round/d
6min/round

Apparatus B|Measure : 560 X 386 X680mm

Substrate : chip of wood

Bacterial enzymatic compound : no addition
Time of mixing : 2min @ start, 24round/d
2min/round

Table 2 Composition of surrogate garbage

Sample type Class Weight (g)
@ ~
Hog food Cabbage 280~400
garbage Dog food 200~300
Water 700~1000
® Dog food 200
Oils garbage Waste edible oil | 15 1000
Cabbage 285
Hot water 500
Vegetables 250
Protein Waste 200 1200
garbage Cow's milk 250
Meat ball 250
Japanese radish | 100
@ Carrot 100
Vegetables Cabbage 100 1000
garbage Apple 180
Sweet patato | 100
Cucumber 120
Tomato 100

202 00000

O0D0000D0OTable 200000000040
0D00000000000@ODODO00O00On
00@OD0O00000000@OO0O0000nona
@UO0O0000000000000000@oueo®
020000000000000000000000
000000000000000000000000
000000000000 00000000000
0000000000 0@UDODODODOnOn



gooooooooooooobooooooobooo
00000000000 0O@oOOoooOoDoooo

oooooooooooobooooooboobooooo

goooooooooooooboooooooboo
gooooooooooooooboooooo

203 0ODOOOOODOOOO
0dooodooooooooooooooooooad
00000000 1kghOO0D02000000000
gobooobobooobooboobobbooboo
goboooboboo24000b00obobbooboo
000000000 o@ODO0000ooooooon
0000000000 pHOORPOOODOOO® OO
gooooooooopocOoooooooonoo
00000000 o0o0®o0ooooooooona
000000o0D@®@OooO0o0o0o0oooooonoono
00ooGoOoOOo00000O00o0ooooooon
0o0o0ooooooobooooooooooood
00000O0O0OTable3OOOOOOOORuN1O
Run6 00 0O000D0O0OOOOOOOOOOADBOO
Jo0o0o00o00ooODO0O0OO0DbODO e012kgODODO
Joo00o0o0oo0ooo0oDoOo0oOobOo0ODO 2keg
J0000O0Table3O0ODOOO0OOODOOODOODO
gooooOoDoDoObODOpHOORPOOODODODODOO
goDooOoogseogdvsoos4doooooonoono
ooood

Table 3 Conditions of garbage treatment experimental

‘ Addition | Treatment
Type No. Sampl e

g © mPE WP kg/d) | days (@
| Apparatus| Run1 | Dog food garbage | 1 61
Run 2 | Fractional garbage 1 42
A Run3 | Mixgarbage | 0.08~2.6 109

: 1

Apparatus Run4 | Fractional garbage 98
Run 5 | Dog food garbage 1 40
B Run 6 | Dog food garbage 1 40
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Table 4 Operating conditions of gel chromatography

Item Description or value

Gel Sephadex LH-20

Measure of colume Glass tube, Diameter : 17mm , Length : 50mm

|
i
|
} Volume of gel 90 m¢
f
l

Solvent and flowrate Distilled water , 1.0m¢/min
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Table 5 Result of garbage treatments experimental

W . X Non-excess probability
Item Minimum | Maximum
50% | 75% | 84%
Run1|pH (-) 6.3 8.2 7.1 | 7.4 7.5
0=37 | ORP(Eh,mV) 156 359 254 | 280 290
Temperature(C) 17.8 38.6 26.7 | 28.8 30.0
Run 2 |pH (-) 5.6 8.0 7.0 | 7.4 7.6
=26 | ORP(Eh,mV) 134 359 235 | 276 | 298
Temperature(C) 25.3 46.7 | 31.6 [35.0| 36.5
Run 3 |pH (<) 6.4 7.6 6.9 | 7.0 7.2
1=96 | ORP(Eh,mV) 220 437 313 | 350 | 372
TemperaturefC) 24.7 30.9 26.9 | 28.8 29.6
Run 4 |pH (-) 5.5 7.9 6.6 | 7.3 7.4
n=49 | ORP(Eh,mV) 165 377 294 (334 | 349
Temperature(C) 19.7 41.8 | 27.1 [31.6| 33.2
Run 5 |pH (<) 6.6 8.4 74 | 7.8 8.0
n=23 | ORP(Eh,mV) 90 360 205 | 251 270
Temperature(C) 19.9 45.7 | 28.0 |32.6 35
Run 6 {pH (<) 6.2 9.0 7.7 | 8.1 8.3
n=23 | ORP(Eh,mV) 113 316 237 | 272 285
Temperature(C) 23.2 63.2 |32.339.0| 425
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Fig. 1 Comparison of dehydrogenase activity of
microorganisms between apparatus A and B
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Fig. 2 Time cources of temperature and ammonia in
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Fig. 3 Weight reduction of apparatus B for surrogate
garbage addition
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Table 6 Germination test of Komatsu greens

‘Dlstﬂled water ]Doc 200me/0 | DOC 2000me/ 0
Germination rate (%) [ 98 ’ 98 90
Length of root andstem“ root stem ] root j stem root stemn
Minimum (mm) f 65 | 65 | 150 | 82 | 67 | 26
| L
Maximum (mm) 55.7 | 21.2 ‘ 76.6 l 375 | 59.0 | 27.7
| |
Mean (mm) [ 271 | 116 | 400 ‘ 168 | 331 | 146
l |

Temperature:250 , Fluorescent lamp:1250LX,
Germination time:24h, Growth time:5d Sample num-
ber:100
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Table 7 Growth examination of wheat

Residue : Culture soil 0:10 1:9 2:8 5:5
(@) (0:120) (12:108) (24 : 96) (60 : 60)

Minimum (mm) 170 195 206 93.5

Maximum (mm) 307 299 340 180

Mean (mm) 266 247 | 278 144

Weight (g) 0.469 0.404 0.438 0.212

14

—e—Initial|

12

DOC (mg/ 0)

0 20 40 60 80 100
Elution Volume miO

Fig. 7 Daily change gel-chromatogram for garbage
into compost
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