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Study on preparation and adsorption property of

coal-based activated carbon
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Abstract: In order to gain an insight into the adsorption property of coal-based activated carbon the
low-ash anthracite sample first goes through immersion in KOH solution and is then put into tubular ov—
en for activating treatment and is finally cleaned with 5% ( by mass) hydrochloride solution and deion—
ized water. Following an analysis of the phase pore structure and form and appearance of the activated
carbon using XRD  SEM and BET technologies themechanism of adsorption of the carbon is investiga—
ted through methylene blue test. Test result indicates that: the pore volume and adsorption rate of the car—
bon tend to increase with the increase of KOH/carbon ratio and concentration of KOH solution; with a
KOH/carbon ratio of 2: 1 a concentration of KOH of 0.20 g/mL and an activating temperature of
750 °C  the total pore volume is up to 1 356 m*>/g with an average pore size of around 2 nm and a pro—
portion of micropores reaching 65. 563% and the adsorption of coal-based activated carbon of methylene
blue ( MB) is a process which conforms to the pseudosecond-order dynamic process and the Freundlich
isothermal adsorption model.
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Table 1 Coal-based activated carbon orthogonal
o test scheme
1 A xon ’ / ‘ / ’ I % :
1.1 (ge+mL™t) h C
( 0.20 ~ 1101 0.20 4 700 35.70
N T e
( 5%) - \ 4 151 0.20 6 800 89.48
. 5 1.5:1 0. 14 8 700 77.53
. 6 1.5:1 0. 08 4 750 77.77
7201 0.20 8 750 98.75
1.2 8 2:1 0. 14 4 800 86. 74
KTL ( 9 2:1 0. 08 6 700 74.72
2.50 kW 220 kV 1 400 °C) (2) o
; XRD -600 X - 150 mg/L 100 mL 0.10 ¢
( CuKa 0. 154 06 nm
35 kV 30 mA (20) ( 6 h);
10° ~ 80° 0.02 :
12 kW) ;S -
3000N ( 0.5 ~30 kV .
1077 ~107° A 5
~300 000 ) V- 2
Sorb X800 ( 2.1
(=99.999%) 0 ~133 kPa. 0
~1.33 kPa P/P, 5x10°°~0.995 1 . 1 c 7
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Fig. 1 Contrast of MB before and after adsorption

by activated carbon

( 2

KOH N .
2:1 KOH

750 C 8 h.
2
Table 2 Calculated adsorption rate of the activated carbon

0.20 g/mL

A B C D
k, 34.77 74. 64 66. 74 62.65
k, 81.59 67.67 67.65 71.75
ky 86. 74 60. 79 68.72 68.70
R 51.97 13. 86 1.07 9.10
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Fig. 2 Adsorption rate of MB at different KOH/cabon ratios
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Fig.3 XRD analysis of the activated carbon

at different activation temperatures
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Fig. 4 SEM images of the activated carbon at different activation conditions
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Fig. 5 Coal - based activated carbon’s nitrogen is othermal adsorption curve
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Fig. 6 Distribution of porevolume of coal-based activated carbon calculated with BJH model
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Fig. 7 Distribution of porevolume of coal-based activated carbon calculated with SF
3
Table 3 Parameters of pore structure
Sper/(m® < g7) Vi/(em® = g") Vies /(em® + g71) Viie/(em® * g7") Viie/Vi/ %
CAC-2-0.2 1 356 0. 604 0. 208 0. 396 65.563
CAC-1.5-0.2 1126 0.472 0.174 0.298 63. 136
CAC-1-0.2 346 0. 186 0. 080 0. 105 56.758
CAC-2-0.14 1212 0.508 0. 191 0.327 64.370
CAC-2-0.08 893 0.310 0. 123 0.187 60. 226
o Sger Vi Vines Ve Vaic Vo o
2.4 8
A A 4 h o
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8 o
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Fig. 8 CAC -2 -0. 2 activated carbon’s rate of adsorption 4

of MB with different initial concentrations
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Fig. 9 Fitted curves of the data simulated using pseudo-first-order and pseudo-second-ordels
for CAC =2 —0. 2 activated carbon’s adsorption of MB with different initial concentrations
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Table 4 Kinetic parameters of CAC -2 —0. 2 carbon’s 3
adsorption of MB with different initial concentrations L
2
/
(mg*L™") & /h" R? k! R?
& ! (gemg™ «h™) CAC-2-0.2
50 -1.229 18 0.946 24 8.84x1073 0.974 16 Langmui . Freundlich
100 -1.128 37 0.951 34 4.67x1073 0. 987 05 10 C
150 -0.90039 0.95841  3.61x1073 0.990 13 ¢
200 —-0.994 83 0.886 20 3.46x10 73 0.996 12 10 0 CAC-2-0.2
250 -0.897 16 0.93600  3.37x10™>  0.99953 Freundlich o
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Fig. 10  Fitted curves of the CAC =2 - 0. 2 carbon’s MB adsorption data simulated with Langmuir and Freundlich models
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