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Abstract

Responsce surface methodology was employed to optimize pymolysis conditions for production of char with maxmum yicld, fixed
carbon content, and with minimum ash content from Uganda's Mew Rice for Africa (NERICA) 1 nice husk varicty. The aim was
to obtan rnce husk char with more sutable propertics a8 an activated carbon precumsor. Mathcmatical models were developed to
cxplain the relationships between the expenimental responscs and the pyrolysis paramcters of icmperature (400600 *C), heating
rate (10-25 °C min "), and heating period (60120 min). The optimized rice husk char was further chamcterized for clemental
and proximate compositions, thermal behavior, specific surface arca, as well as surface functional groups. Resulis from the
analyzis of variance (ANOWA) revealed that the quadratic model best fits cach of the responses. Pyrolysis temperature had the
greatest influence on cach of the responscs, followed by heating penod, and lastdy heating rate. Optimum  pyrolysis conditions
wore found to be temperature (406 °C), heating rate (1020 min '}, and heating period (60 min), resulting in char yicld, fixed
carbon, and ash contents of 3526, 55.39, and 35.001% dry basis, respectively. Compared to raw rice husk, the resulting rice husk
char was found more suited as activated carbon procursor, due to its ennched carbon content (60.35%) and specific surface arca
{1239 m* g ). Thermogravimetric analysis of the rice husk char revealed that thermal sctivation temperatures: higher than
400 *C may be required to considerably devolatlize the char, forming 2 more porous sctivated carbon.
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1 Introduction usually lead to coovironmental pollution. During this process,
hiomass is theomochemically decomposed in an mert cnvirnon-
Pyrolysis is one of the sustainable ways of utilizing biomass ~ ment, under temperatures of bess than 700 °C |1]. Moisture
wastc, as opposcd to open dumping and‘or buming, which  and volatiles arc driven off from the biomass, with the later
having good prospects for utilization as mw materals for syn-
thesis was production |2 |, as well as for bio-oil production [3].
- O the other hand, the solid carbonaccous residue (char) left
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thermochemical cracking of bio-oil and tars | 5], soil condi-
. tioner 6], adsorbent | 7], or as achivated carbon procursor |#].
D"I_"“:“:"ﬂ”:'“ﬂﬂ’ ':'“!i'"'“’ﬁ-lf-"_‘“”ﬂ? ﬂf;m"‘ﬁ- The activated carbon resulting from activation of char could
. At ogy. i e employed cither, as an adsorbent, or a5 an active matcrial in
Kampala, Llpamia : z
5 : ) R the preparation of clectrodes for high-performance
mgmﬁmmﬁdmm supcrcapacitors, as well as lithinm-ion batterics |9).
; Theretore, aside from sustainably disposing of biomass waste,
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. ; A . cursors for production of value-added, coo-friendly producs
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w i of pyrolysis condrbions, 15 desired, if maximum product yickds,
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