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Synthesis and evaluation of activated carbon from rice husks
for removal of humic acid from water
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Abstract

Activated carbon was synthesized from the New Rice for Africa (NERICA) rice husk variety, followed by its evaluation for
removal of humic acid from water. Product values of carbon yield, C and tolal specific surface area, a, g were employed as the
performance criterion. The best physically activated carbon resulted from char activation at 800 *C for 10 min, leading o o g
and Cx g, gy values of 7568 and 402.7 m” g, respectively. The best chemically activaied carbon resulied from 30 wi T,PO,
activation of rice husk at 400 "C for 30 min, leading 10 a, gy and C% a, gy values of 22584 and 1058.7m" g ', respectively.
Despite the higher a, gy value, the maximum adsorplion capacity of the best chemically activated carbon (5.3 mg 1_.:_1) was found
lower than 8.9 and 272 myg g_l exhibited by the chemically activated carbons prepared at 500 and 600 “C, respectively. The best
adsorplion conditions included carbon dose of 0.5 g, solution plT of 2, and contact time of 60 min. The adsorption capacity of the
prepared activated carbons (27.2 mg g ') was comparable to that of the commercial activated carbon (30.40 mg g ). The
analyses of the adsorption isotherms and kinelics revealed that the experimental data fits well the Langmuir isotherm model,
as well as the psendo-second-order kKinetic model. The latier suppests that the adsorption of humic acid onto the activated carbon
was controlled by the chemisorption process. (Overall, the study reviealed that the NERICA rice husk variety has pood prospects
for preparation of activaled carbons for humic acid adsorplion.
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matier (NOM) practically present in all drinking water
sources. It is derived from decaying plant and animal biomass
present in the aguatic and terrestrial environments [ 1]. Tis pres-
ence in drnking waler sources causes nurmerous problems in
waler treatment and distribution systerns. For instance, humic
acid reduces water quality by cansing unpleasant odors, tastes,
and color of dnnking water, which forms metal complexes,
making them harder to treat, promotes bactenal regrowth
within water distribution systems, and interacts with chlorne,
Torming carcinogenic disinfection by-products (DBPs) harm-
ful o human health [2, 3]. These, and many other hwman
health concems make humic acid removal from water, a cnit-
ical process at the waler treatment plants. Unfortunately, only
10-50% of the humic acid can be removed by the commonly
employed conventional water treatment method, involving
coagulation, flocculation, sedimentation, and filtration [4, 5].
More efficient methods are therefore needed to remove humic
acid from water, including membrane separation [6], on



