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Abstract

This work focussed on the preparation and characterization of activated carbon from indigenous
lignite using the chemical activation technique by impregnation with potassium hydroxide 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 volume distribution. Among the variables studied, temperature
and chemical ratio appeared to have the largest effect on the adsorption and porous properties of the
carbons. The maximum BET surface area of 2,236 m%/g of carbon was obtained for activated carbon
prepared at the activation temperature of 900°C, activation time of 60 min and chemical-precursor
weight ratio of 1.0 : 1.0, but with preduct yield of only about 20%. Activated carbon obtained from
lignite by chemical activation showed better adsorption capacity as compared to that prepared by physical
activation, due principally to much higher specific surface area and larger pore volume.
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Composition wt %
Moisture content 5.5
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Compoeosition wt %
C 50.8
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Table 3. Proximate analysis of activated carbon prepared under different conditions

Activation conditions

Proximate analysis (wt %)

Temp. Time KOH : coal Moisture Volatiles Ash Fixed carbon

‘O (min) (wt ratio)

600 60 05:1.0 4 33 5 58

800 60 05:1.0 8 14 4 74

600 60 1.0:1.0 5 31 2 62

800 60 1.0:1.0 1 17 1 81

600 120 1.0:1.0 9 35 2 54

800 120 10:1.0 12 16 2 70
commercial activated carbon 4 6 2 88
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Figure 1. Effect activation conditions on percentage yield of activated carbon prepared by KOH
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Typical N, adsorption isotherms of activated carbon prepared by KOH activation

5

Table 4. Porous properties of prepared activated carbon from lignite by KOH activation

Activation conditions

mesopore

Iodine Surface M;z:gﬁl()ere Total Average

Temp. Time KOH : coal number area 3 macropore pore pore size
CC) (min) (wt:wt) (mg/g) (m%/g) (cm’/g volume volume (nm)

' carbon) (cmYg) (em®/g)

600 60 05:1.0 494 691 0.29(76%) 0.10 0.38 2.22
. 700 60 05:1.0 906 1,041 0.43(80%) 0.1 0.54 2.07
800 60 05:1.0 1,226 1,286  0.53(83%) 0.11 0.64 2.00
600 60 1.0:1.0 754 910  0.38(77%) 0.11 0.49 2.17
700 60 1.0:1.0 1,157 1,368  0.57(83%) 0.12 0.69 2.02
800 60 1.0:1.0 1,616 1,781 0.72(79%) 0.19 0.91 2.05
850 60 1.0:1.0 1,654 1,912  0.74(75%) 0.25 0.99 2.08
900 60 1.0:1.0 1,842 2,236 0.84(65%) 0.46 1.30 2.33
600 120 1.0:1.0 799 917  0.38(76%) 0.12 0.50 2.18
700 120 1.0:1.0 1,263 1,349 0.56(82%) 0.12 0.68 2.01
800 120 1.0:1.0 1,699 1,856 0.73(77%) 0.22 0.95 2.05
Commercial activated carbon 1,090 1,197  0.48(87%) 0.07 0.55 1.83
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Figure 3. Effect of activation temperature on the development of pore volume in activated carbon
from lignite by KOH activation (activation time: 60 min, chemical ratio: 1.0:1.0)
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Figure 4. Effect of chemical-precursor ratio on specific surface area of prepared activated carbon
(activation time: 60 min, particle size: 20 X 30 mesh)
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