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ABSTRACT: This research aims to investigate the effect of the physical properties of some coconut
residues such as coconut frond, coconut coir and coconut charcoal shell, to the physical qualities
of the bio-composite pots. The studies determine the bulk density, percentage of porosity, absolute
moisture content, and the average size of the three materials. The three materials were mixed with
three mixing ratios to prepare the bio-composite material for making the bio-composite pots. The
pots were formed by using a mold and pressing with a hydraulic ram. Then pots were compared the
quality indexes when preparing the pots by the three mixing ratios, the indexes such as the number of
quality pots, the water absorption, the swelling rate, and the decomposition. The results showed the
three types of raw materials presented the different values of physical properties. The bulk density
of coconut charcoal shell, coconut frond, and coconut coir are 920.53+45.15, 308.68+34.15 and
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151.91£13.56 kg/m?®, respectively. The percentage of porosity of coconut coir, coconut frond, and
coconut charcoal shell are 84.80+0.77, 64.88+1.28 and 26.41+£2.77 %, respectively. The absolute
moisture content of coconut frond, coconut coir and coconut charcoal shell are 9.69+0.06, 9.65+0.30
and 5.55+ 0.68 %, respectively. The average size of coconut frond, coconut coir and coconut charcoal
shell are 2,313.81+80.27, 1,789.87+£500.07 and 698.28+81.60 um, respectively. The suitable method
to form the pot is applying the compression force about 105 kgem? and holding the pressing load
for 10 seconds. The mixing formula No.2 (coconut frond 0.2 kg, coconut coir 0.4 kg and coconut
charcoal shell 0.4 kg) presented the highest quality pot with the number of the quality pot about 3.5+0.5
pots per 2.5 kg of raw materials. The average time for making a pot about 495.30+54.76 seconds.
Keyword: coconut coir, coconut frond, coconut shell charcoal, biological materials
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Figure 1 (a) Raw materials from decreasing process. (b) Bio-materials pot after forming by hydraulic

machine and showing in each formula.
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Table 1 The physical properties of waste raw materials from coconut after pass through the size

decreasing process.

Type of Materials Average Density,

Average Porosity

Average Absolute Average Particles

(kg/m®Y Percentage, (%)  Moisture Content, (%)% Size, (pm)Y
x+S.D. x+S.D. x+S.D. x+S.D.
Coconut Frond 308.68+34.15° 64.88+1.28" 9.69+0.06° 2,313.81+80.27°
Coconut Coir 151.91+£13.56° 84.80+0.77° 9.65+0.30° 1,789.87+500.07 °
Coconut Shell 920.53+45.15° 26.41+£2.77° 5.55+0.68"° 698.28+81.60°
Charcoal
% C.V. 7.30 3.09 517 16.02

Y There is non-significant statistical difference of the average value of the same alphabet in the same column by

comparison with Least Significant Difference at 95% confidential level.

Table 2 The amount of time usage per pot, average number of pot, swelling rate and decomposition

rate after forming process.

Condition Average time usage, Average number of pot, Swelling rate (%) Decomposition
(second) (pots)* (%)
x+S.D. x+S.D. x+S.D. x+S.D.

Formula No.1 601.00+62.04° 3.8+0.6° 12.11£8.19° 18.10+1.96°

Formula No.2 495.30+54.76" 3.5¢0.5% 9.70+8.19° 14.27+0.43°

Formula No.3 497.00+47.15° 3.0+0.8° 22.1049.00° 15.51+1.21°
% C.V. 10.35 19.50 53.88 8.48

L There is non-significant statistical difference of the average value of the same alphabet in the same column by
comparison with Least Significant Difference at 95% confidential level.
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Figure 2 Show relationship between weight of Bio-materials pots and times after soaking pots in water.
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