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A Basic Experimental Study on Composting of
Garbage Wastes by Coconut Peat

Mock Huh and Ji-Yong Han
Dept. of Environmental Engineering, Cheju National University

ABSTRACT

This study was performed about composting in a batch reactor of laboratory scale using
garbage waste and swine waste. Sawdust and coconut peat were materials to control optimum
moisture, C/N ratio and specific gravity in the study.

Comparing compost using only sawdust with compost using sawdust and coconut peat, the
latter was higher at reduction rate and decomposition rate. Coconut peat was accelerated
aerobic fermentation, because it had moisture holding ability., initial moisture was low.
ventilation was good and control of optimum specific gravity was possible. Compost by only
garbage waste was under standard of manure. but mixtures in same proportion of garbage
waste and swine waste producted high quality compost. CEC value was average 63.8me/100g.
The initial C/N ratio of compost was regulated effectively because of high C/N ratio of
sawdust. As the C/N ratio()40) was higher, reduction rate was higher. During the composting

C/N ratio was improved more and more.

Key Words : Composting, Swine waste, Garbage waste, C/N ratio, Sawdust, Coconut peat,
CEC
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Table 1. Physicochemical characteristics of raw materials
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Moisture(wt%) CN Specific gravity VS(wi%)
Garbage waste 70 15 0.97 91.0
Swine waste 75 14 0.96 78.0
Sawdust 28 49 0.25 99.3

Table 2. Mixing ratios of each composting ran materials
Case Swine waste(A) | Garbage waste(B) Sawdust(C) Coconut peat(D)

R a 1 1 047 0

i b 1 1 0.50 030
a 1 2 0.92 0

R2 b ] 2 060 0.60
a 1 3 2.00 0

R3 b 1 3 1.50 050
a 0 1 0.39 0

R4 b 0 ] 039 0.18
RS a 1 0 0.28 0

) b 1 0 0.28 0.14
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Table 3. Physicochemical properties of major adding materials

Coconut peat Rece bran Sawdust
Moisture(%) 11~12 10~15 23.7~36.7
pH 6.75 6.9~7.2 5.1~6.1
Organic(%) 83.8 78.5~80.0 98.8~99.8
Coconut C/N 22.5 120~160 44~55
oconutl p-cns%) 36 28~40 48.1~49.7
T-N(DS%) 1.6 1.25~1.05 0.9~1.1
K20(%) 0.107 0.28 0.08~0.13
P:0:(%) 3.34 1.43 0.04~0.05
Table 4. Character istics on physicochemical properties of major adding materials

Coconut_peat Rece bran Sawdust

Coconut
-istics

Strength

@ Moisture control is easy be-
cause of law initial moisture
content.

@ C/N ratio is suitable.

®Excellence of moisture ho-
Iding ability, nutrient holdi-
ng capacity and ventilation.

@ Support soil microorganism
habitat by porosity.

® A high position of econom-
ics because of easy transpo-
rt and storage.

® Easy mixture at the field.

(Resource conservation of
earth environment by rec-
ycle of waste.

® Moisture control is easy be-
cause of law initial moisture
content.

@ Because of high C/N ratio,
supply of lack carbon source
is possible.

®Effect of continuous manure
by silicate component.

@ Product by used waste wood
at field.

@ Supply as necessary is pos-
sible.

® Unnecessary sieving and re-
crushing.

@ Use as carbon source for hi-
gh C/N ratio.

(®Effect of continuous manure
because of nondegradability
organic material,

Weakness

(@ Loos money because of im-
ports form other countres.

(®Need fo storage space beca-
use production time is fixed.

®Economical and environmen-
tal loss because of long sto-
rage.

®Lack of fast manure effect.

support price

(wonysack) 3,500 2,500 2,500
Table 5. Experimental results of each composting run
Run | Weightlkg) | Noistwret®)|  ON | v | pn | Specfic fo Relhction Decomposiion cg; 15,0000 e
@ o, F. - - ool 5
NO [1itiaf |Final°lntial |Final Initial Final nitial Fina! [ Initia] Final mmm @ | (o) |[mef00} (5) | )" Carbage
w112l 18 | +01706]260[310[242[915]88.1] 7.0 [ 9.2 ]068(0.26] 25 76.5 32.9 6 (080 037] |,
bl 10 | 3.2 |66.1]66.1/30.2|27.5/89.7]89.0] 7.2 | 89 }054{0.21| 20 73.3 30.2 6 [0.71 0.29] *
pil2| 15| 48] 687]220]458[27.9(905]883] 6.4 [ 9.5 [0641026] 12 71.8 20.3 6 [078025] .
bl 10 | 4.0 | 69.3] 43.1|39.6|23.8|88.2(8856| 6.3 | 9.3 |052]|0.21| 14 66.7 25.9 6 (054026 ¢
g-1/2[132] 5.1 | 60.6]403/565[37.0/930(39.1] 7.6 | 791057103 [ 1. 66.4 415 6 1046 0.23] |.5
b| 10 | 1.8 {63.0]43.6]|234}45.8994.3/905] 6.1 | 7.9 [0.43[0.25] 1.1 60.0 26.8 6 [0.48 021
p12] 13| 38 67.7|483]|758(36.0{983|97.7| 39 | 7.1 |0.36]024| 39 76.3 53.2 6 (014 0.10] o
bl 10 | 5.0 {65.4|64.5|96.9[29.9|96.11966| +.3| 7.1 |0.46]/0.22] 1.3 63.0 487 6 lo.0d 0.08] v
ni1|2] 12| 6.4 |606]|368|267 — |904|86.0 60 | 8.6]0.33{029| 18 55.9 14.5 6 1039030] |,
bl 10 | 65 (583]47.2|32.1] - |90.184.7| 58| 88 [0.43[0.28{ 1.4 48.0 17.7 6 |o4q020] *
*Reduction Rate = _‘_@é@:é—@ % 100
+Reduction Rate = D x (100 - @) - @x(100 - @) x 100
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