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COCONUT SHELL CHARS/CARBONIZATION/ACTIVATED

CARBON/POROUS PROPERTIES

The overall objective of this research is to study the effect of carbonization
temperature on the properties of char and activated carbon from coconut shell. In this
work, raw coconut shell of size 2.1 mm was carbonized under N, atmosphere at
temperatures in the range of 250-750°C for 120 min, then the porous properties of
char obtained were analyzed by CO, adsorption at 0°C. Further the derived chars
were activated by physical activation with CO, at 850°C for 60 and 120 min and
900°C for 60 and 90 min, and the porous properties of activated carbon obtained were
analyzed by N, adsorption at -196°C. The proximate analysis and thermal
decomposition behavior of coconut shell and char were analyzed by using a
thermogravimetric analyzer (TGA). The kinetics of char gasification with CO, was
also investigated by following the char weight loss as a function of activation time.

It was found that the carbonization temperature has an important effect on the
char structure and its reactivity toward the gasification reaction. The char prepared at
a high temperature gave higher percentage of fixed carbon. Furthermore the true
density of char was found to increase with increasing carbonization temperature,

making the development and widening of pore size during activation more difficult.



On the kinetic study of char-CO; gasification, char reactivity was found to decrease
with increasing in the carbonization temperature. To support this view, the char
reactivity was indirectly determined by oxidizing the char with air at 300°C for 12 hr
to introduce surface functional groups. The amount of oxygen functional groups
presenting on the surface of activated carbon is assumed to proportionally indicate the
char reactivity toward CO, gasification. By this way, it was found the total acidic
groups decreased with the increase in the carbonization temperature, and hence the
decrease in char reactivity. On comparing the four types of gasification kinetic
models including volume-reaction model, shrinking-core model, random-pore model
and modified volume-reaction, it was found that the kinetics data were best described
by the modified volume-reaction model. In addition, it was found that porous
properties of activated carbon produce decreased with increasing in carbonization
temperature, from which the char prepared at carbonization temperature of 250°C for
90 min gave the highest surface area and pore volume of 1500 m?/g and 0.772 cm®g,
respectively. Also, most pores generated in activated carbon are micropores which

accounts for 70-77% of total pore volume.
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