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ABSTRACT

Garbage composting was studied in a controlled batch reactor with the addition of cooked
rice as a biodegradable carbon source to find the effect of C/N ratio control on composting.
And composting of bulking agents such as sawdust and wheat straw were tested with the ad-
dition of ammonium sulfate as a nitrogen source. As expected, biodegradation of the garbage
having low C/N ratio was improved to some extent when foreign carbon was added. But bulk-
ing agents used in this study exerted slightly biodegradable carbon potential, indicating that
the estimation of the dose of additional carbon considering desirable C/N ratio was not rea-
sonable when lignocellulosic bulking material was added to garbage.

It was found that the optimum moisture content increased with sawdust addition meaning
the C/N ratio increment. Considering the above results, it was suggested that 78g sawdust
per 100g garbage should be mixed to make C/N ratio to 25 and moisture content to 56% for
effective composting of the garbage studied in this paper.
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Fig. 1 Schematic diagram of the experimental system
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Table. 2 Experimental conditions

3 &R U Ex

3.1 £ C/NIt BEBR

ARE 7 old gagoA Atel T
&5 HsAATEAM 428719 C/NYlE =
Aot E of Hulst W7 BHLE, f7leR
e, gads, 74 oiiEgs Y&y,
pH, 42488 W3E 424 Fig. 2, 3, 49 =
Alstict

Fig. 2914 & 4 3l%ol C/NHIE 20.98 =
AaNE o 24 Bup|t 3 25 B
& K71E BelE, v AEET HFheT

e AW 580 Az ¢AHAUD ol& A}

Test Parameters C/N Moisture ~ Carbon Nitrogen G R:S:CY
ratio  content(%)  source source

C/N 12.7 12.7 50 - G&cC™ 1.00:0.00:0.00:0.40
C/N 15.5 15.5 " Rice G&C 1.00:1.06:0.00:0. 40

1 C/N 20.9 20.9 " ” G&C 1.00:2.24:0.00:0. 40
C/N 25.0 25.0 " ” G&C 1.00:3.48:0.00:0. 40
C/N 30.1 30.1 " " G&C 1.00:5.68:0.00:0. 40
BCP-1*** 20.5 56.0  Wheat straw (NH4)2S04
BCP-2 20.5 " Sawdust (NH4) 2304

9 C/N-20.3 20.3 " ” G&C 1.00:0.00:1.39:0.40
C/N-24.9A 24.9 " " G&C 1.00:0.00:1.95:0.40
C/N-24.9B 25.2 60. 2 ” G&C 1.00:0.00:1,97:0.40
C/N-29.9 29.9 56.0 " G&C 1.00:0.00:2,58:0.40
MC 52**** 30.1 51.5 Sawdust, G&C 1.00:0.00:2.61:0.40
MC 55 30.1 55.0 ” G&C 1.00:0.00:2.61:0.40

3 MC 60 29.9 60.2 ” G&C 1.00:0.00:2.58:0.40
MC 67 30.1 67.0 " G&C 1.00:0.00:2.61:0.40

* . Garbage/rice/sawdust/compost mixing ratio
*#% . Biodegradable carbon potential

** : Garbage & compost
**%% . Moisture content
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Fig. 2 Effect of biodegradable carbon addition on composting reaction\
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Fig. 4 pH and nitrogen conversion at various C/N ratios
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Fig. 5 Effect of bulking agent on CO: evolution
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T e, 22L& HtE bulking agent?] #7}
&o| 71l et 33 FEgtEe] FRite
AHEEA, C/NH] 24.9% e} C/Ny] 30¢ o
247} 5% 60%9) TEFFRANA Ho o]
Absheras Aol QW AR EE o|d thdt &
F7t 7bssttt. &, B2 4¢l bulking agent &
7}E Q3 57140 NAE dgelMe £ 714
Hgo] §ol3t & FEFF UM E Aa
o] Aaiir] A @t AF7A FAH o7
2 A+ (Suler, Finstein, 1977)94E C/N
vl o} FR3teke] ARXE 247 5PH oz 3}
A StAthe BAAS AYx gl7] HEd] £ 4
oA 14 o33 #A+= bulking agent
T3 2 N2 FHE ATE F US A
o2t Abg ¥}, &, 3AA =93 vl 2 bulk-
ing agente 2ol Yo YWSLE £y|Xo] 3
e B g gH)3ld o]2-9v, bulking agent7}
Bol /P8 8 s EL Y] F RS

< 9 e v, A% FREE SR
57] W Eof, 4T % bulking agentE A7}
et Huls} v 445 g4 n|yERY B34

Moisture
Moisture
M. C'T Garbage _— Garbage
C/N Compost deed Compost Se#d
‘ Sawdust Sawdust
C/N 25 C/N 30
M.C. 55% MC 60%

Fig. 7 Relationship between mixing ratio of bulk-
ing agent and optimum moisture content
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Table. 3 Base data for determination of amounts of bulking agent

Moisture content (%) C(% d.s.) N(% d.s.)
Garbage 76*(22.7)** 47.1 5.0
Compost 40*(51.1)** 19.7 o 3.5
Sawdust 35*(44.9)** 56.2 - 0.11
Rice - (1.8* 60.3 1.2

Compost recycling ratio 0.5g compost/g garbage (dry weight)

* : Representative value in common composting plants
*#* : Real value in three experiments
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Table. 4 Conditions of composting reaction according to the alternatives for determination of bulking agent

mixing ratio.

Bulking agent

Moisture

Mixing ratio C/ N content Reac.ti‘on
* ratio o condition
(sawdust/garbage) (%)
Case A Limiting
(C/N ratio control) 1.02 53.9 mass tansfer
Case B Limiting
(M.C, control) 0.48 18.9 aeration
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* : Wet weight ratio



S4Mel7] EH[3A] bulking agent2| XA A2t ZEHof ZEF A7 85

C/N Ratio
10 15 20 25 30 35 40 45

68 1 1 1 | 1 1
te 84 Operating Curve
= MCood C/Nop
e Relotionship curve
£ 604
(=4
o
o
¢ 564
2
2
o
2 524

48

T T T T T T
0.07 0.30 0.53 0.77 1.02 1.26 152 1.78

Mixing Ratio of Bulking Agent
(g sowdust/g garbage)

Fig. 8 Graphical analysis of optimum bulking
agent demand
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