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Analytical study of the properties of slow pyrolysis of

biomass by-product of Indonesia
Kieseop Kang®, Yongwoon Lee™, Jinjae Park™, Changkook Ryu™, Won Yang™

ABSTRACT

Biomass is well known for organic resources photosynthesized by carbon dioxide water

in the air and thus it can be widely used in the form of energy and production for
various kinds of materials. Through pyrolysis, biomass can be transformed into
solid(biochar), liquid(bio-oil), and combustible gas on the different condition of
temperature and heating rate. That's why biomass can be practically used to preprocess
and produce a variety of elements. This work is to analyze the characteristics of slow
pyrolysis of three different kinds of biomass extracted from Indonesia. They showed
similar moisture content and combinations of combustible matters and had quite a large
discrepancy in the ash among them like 2.1 & of Bagasse, 91% of PKS, and 20.9% of
Paddy Straw, respectively. yield of biochar, solid form of the biomass, steadily decreased
when the temperature went up and that of bio-oil the highest at the temperature of 500
degrees Celsius. At the same temperature range, PKS bio-o0il showed 51.4 9% of yield
and Bagasse had 55.1% while it turned out that Paddy straw showed the lowest yield of
37.2%. The apparent density was also measured to figure out the density of each
product from the pyrolysis experiments at the temperature of 500 degrees Celsius. The
result was like these; the density of biochar was 0.17, the lowest, and that of Tree stem
was 1.3 when mixed by an equal amount of biochar and bio-oil.
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Table 1. Experimental conditions of slow
pyrolysis
e Experimental
condition
PKSI 500 g
Padd
acy 110 g
Weight straw
Tree stem 350 g
Cocopeat 170 g
. Bagasse 120 g
Biomass
PKS 2 -3 cm
Padd
ady 3 -4 cm
Size straw
Tree stem 1 cm
Cocopeat 1 mm
Bagasse 3 -4cm
. Temperature 300 - 600 °C
Pyrolysis . ~1n o -
N Heating rate 10 °C/min
reactor N Flow 1.5 1/min
Tar Warm bath temperature 0°C
Sampling Cold bath temperature 20 °C
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Table 2. Components of biomass[4]

Component Paddy | Tree
(Wt%edry) PKS straw stem Cocopeat Bagasse
Lignin 483 5 10716 185 2 32736 10715
Cellulose 182 2 28732 4(1 4 25732 35743
Hemi 2072 - 1573 - -
cellulose 5 23728 5 14720 30737
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Fig 2. Yields of pyrolysis(bio oil, biochar, gas)
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Figure 3. Van Krevelen diagram
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