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ABSTRACT

In this study, we investigated the physical properties of powders made from agricultural byproducts, in-
cluding rice straw, peanut husks, and garlic stems, to manufacture a new organic filler used for making
paperboard. These materials were collected individually, and then we measured their chemical
compositions. The byproducts were ground with a laboratory grinder and fractionated with 60-, 100-, and
200-mesh sieves to make many grades of organic fillers. After the grinding and fractionation, the yield,
mean particle size, and particle size distribution of each grade were measured. Particle shapes were also
investigated using a scanning electron microscope.

The organic filler made from rice straw had the highest yield of the largest particle size group and higher
contents of cellulose and hemicellulose than those made from peanut husks and garlic stems. The rice
straw also showed more regular particle shapes and a lower aspect ratio than the other agricultural
byproducts.

Keywords : agricultural byproducts, organic filler, rice straw, peanut husk, garlic stem
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Table 1. Classification of organic fillers ground and fractionated with sieves

Name Description
All Powder passing through 60 mesh screen
) 60-100 Powder passing through 60 mesh screen
Rice straw and remaining on 100 mesh screen
Peanut husk :
Garlic stem 100-200 Powder passing through 100 mesh screen
and remaining on 200 mesh screen
200 Powder passing through 200 mesh screen
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Table 2. Chemical compositions of agricultural byproducts and other biomass

AAle 24 24 B2 31

7

Content, % Extractive Alpha-cellulose Holo-cellulose Lignin Ash
Rice straw” 2.4 40 63 18 14
Peanut husk” 1.1 34 60 27 10
Garlic stem” 23 37 56 25 14
Baggassc” - 40-43 59 17-26 2
Straw” - 40-43 83-90 - 14-20
Bamboo” - 30-40 40-53 23-24 1.1-1.5
Reed” - 33-43 52-58 18-22 3-6
BG” 12 17-19 20-20 41-45 4.6-5.3

a: measured in laboratory, b: cited from references
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Fig. 1. Images of organic fillers made from rice straw (A), peanut husk (B) and gadic stem (C).
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Fig. 2. Yield of powders made from rice straw, Fig. 3. Particle size distribution of rice straw.
peanut husk and garic stem.
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Table 3. Mean diameter of organic fillers in classification

All 60-100 100-200 200

Rice straw 169.22/m 237.86,m 150.87;m 35.89m
Peanut husk 108.75;m 203.98/m 115.39;m 42.62um
Garlic stem 120.90,m 191.20/m 148.78;m 60.92/m
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Fig. 9. Magnified scanning electron micrographs of organic fillers made from rice straw (A), peanut
husk (B) and gadic stem (C) (x400).
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