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Abstract

In this research the activated carbons were prepared from rice straw, rice husk shell
and sugarcane bagasse using a chemical activation method by impregnation with HSPO4
at identical optimum conditions: activation temperature of 600 °C, activation agent to
raw material ratio of 1:1 and activation time of 60 minutes. The derived activated carbons
were then analyzed for the composition by proximate analyses and the adsorption capacity
of iodine and methylene blue. In addition, Freundlich adsorption isotherms of the
adsorption capacity of iodine and methylene blue were investigated. The results showed
that the activated carbon obtained from rice straw yielded the highest iodine adsorption
(lodine number), 998 mg/g. The activated carbon obtained from rice husk shell showed
the highest methylene blue adsorption, 305 mg/g. When compared to the two commercial
activated carbons, the activated carbon obtained from rice straw had an iodine adsorption
capacity close to the second commercial activated carbon, but less than the first one.
While the methylene blue adsorption capacity of the activated carbon obtained from
those three experimental materials had lower levels compared to the two commercial
activated carbons. However, the activated carbons obtained from rice straw, rice husk shell
and sugarcane bagasse still showed the good qualities to use as activated carbon because
all iodine numbers are more than 600 mg/g and the moisture contents (%) are less than

8%, the standands considered by the TISI.900-2547.

Keywords: Activated Carbon, Chemical Activation, Rice Straw, Rice Husk Shell, Sugarcane

Bagasse, lodine Number, Methylene Blue
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Table 1 Proximate analyses of rice straw, rice husk shell, and sugarcane bagasse and activated carbons

Proximate analyses

Dry basis (Y%owt)
Sample Volatile  Ash  Fixed
matters carbon
Rice straw 74.2 6.3 19.5
Activated carbon-
rice straw 8.8 14.7 76.5
Rice husk shell 62.4 20.2 17.4
Activated carbon-
rice husk shell 8.5 23.1 68.4
Bagasse 71.8 4.8 23.4
Activated carbon-
bagasse 15.8 8.3 75.9
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Table 2 Adsorption capacity of activated carbons obtained from rice straw, rice husk shell, and

sugarcane bagasse and the percent of moisture content

Moisture Adsorption capacity
Activated carbon content Iodine Methylene
(%) number blue
(mg/g) (mg/g)

Rice straw 7.1 998 262
Rice husk shell 7.5 886 305
Sugarcane bagasse 7.9 775 185
Commercial 1 (Coconut 6.8 1,150 346
shell)
Commercial 2 6.9 1,113 352
(Wood)
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Figure 2 Freundlich adsorption isotherm of iodine
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Figure 3 Freundlich adsorption isotherm of methylene blue
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Table 3 Freundiich constants for adsorption of iodine and methylene blue by activated carbon derived

from rice straw, rice husk shell, and sugarcane bagasse

Adsorption of iodine

Adsorption of methylene blue

Activated carbon logK, 1 R? logK, 1 R?
n n
Rice straw 3.2420 0.4642 0.99 2.2024 0.6725 0.99
Rice husk shell 2.5552 0.2546 0.98 3.3264 0.7563 0.99
Sugarcane bagasse 2.4106 0.1223 0.98 2.0873 0.6167 0.99
wansdnslalamannisgaduuyy  UNAFU

Freundlich wuindiawdaunsTwa uguwus
1 1 x W v
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