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Abstract

This research work 1s focussed on the preparation and characterization of activated
carbon from indigenous lignite using the chemical activation technique by impregnation
with potassium hydroxide and zinc chloride solution. The variables studied included
temperature, time and chemical - precursor ratio. The prepared activated carbon products
were analyzed for their composition (proximate analysis} and the porous structure such as
surface area and pore size distribution. Those variables studied all influenced the
properties of the activated carbon but temperature and chemical ratio appeared to have
the largest effect. The maximum BET surface area of 1,856 mzlg was obtained for KOH
activation at the activation temperature of 800°C, activation time of 120 min., and
chemical ratio of 1:1. For ZnCl, activation, maximum BET surface area of 1,427 mZ/g
was achieved at the temperature 500°C, for 120 min., and 1:1 chemical ratio. Activated
carbon from chemical activation showed better adsorption property as compared to that
prepared by physical activation, due to much higher specific surface area and larger pore

volume.
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Raw Material Carbon Volatiles Ash Density Texture of activated
(Wt. %)  (Wt. %) (Wt %) (cm’ g'l) carbon

Soft wood 40-45 55-60 0.3-1.1 0.4-0.5 Soft, Large pore volume
Hard wood 40-42 55-60 0.3-1.2 0.55-0.80  Soft, Large pore volume
Lignin 35-40 58-60 - 0.3-04 Soft, Large pore volume
Nutshells 40-45 55-60 - 1.4 Hard, Large micropore volume
Lignite 55-70 25-40 5-6 1.0-1.35  Hard, Small pore volume
Soft coal 65-80 20-30 2-12 1.25-1.50  Medium hard, Medium pore volume
Petroleum coke 70-85 15-20 0.5-0.7 1.35 Medium hard, Medium pore volume
Semi-hard coal 70-75 10-15 5-15 1.45 Hard, Large pore volume
Hard coal 85-95 5-10 2-15 1.5-1.8 Hard, Large pore volume
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