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Preparation of magnetic coal-based activated carbon

XING Wen-wen, ZHOU Tie~qiao;, ZHANG Jun, LI Lan-ting, XIE Qiang

School of Chemical and Environmental Engineering. China University of Mining and Technology (Beijing)- Beijing 100083, China

ABSTRACT  Magnetic coalbased activated carbons (MCAC) were prepared from Datong bituminous coal in the presence of different
amounts of Fe304- Their pore structures were characterized by N2 adsorption isotherm: and their iodine value: methylene blue value
and magnetic properties were determined. The results show that Fe304 in the raw material is of importance to mesopores formation,
and the ratio of mesopore volume reaches up to 76. 0% when the mass fraction of Fe3;Ouin the raw material is 10%6. The iodine value
decreases by 25. 5% and the methylene blue value increases by 79. 9% for the activated carbon with 7% Fe30, compared with com~
mon activated carbon without additives- A proper amount of Fe304 in the raw material makes it possible to grant the activated carbon
with a higher magnetism and a bigger magnetoconductivity: MCACs derived from the raw materials containing 4% Fes04 and 70
Fe304 possess the magnetizations greater than common activated carbon by 24.4 times and 44 .5 times. respectively -
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Fig-1 TIsotherm of activated carbons
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Table 1 Pore properties of activated carbons

- FesO1 it & He e AR/ FLE/ (em® g ) Fi1l Ty
i ] (m”eg ) B AL L b/ % L4/ nm

AC—0 0 340 0.194 0.157 0.037 18.9 2.28

ACTe 10 296 0.254 0.061 0.193 76.0 3.83
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Fig-2 Iodine values and methylene blue values of activated carbons
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Fig-3  Magnetization curves of magnetic activated carbons obtained

by VSM
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Table 2 Magnetic data of magnetic coal-based activated carbons

" WHmih/ R T/

i (Am 1) (Am®skg ) (Am’kg )

AC—O 22929.58 0.22341 0.05092
ACFe 4% 12424.76 5.45800 0.25828
ACFe10% 9023.456 9.949 40 0.32491
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Table 3 lodine values and methylene blue values of activated carbons

for different activation periods of time

- WA/ besk s/ 3 5 {1/
Lﬁﬁé . 0, —1 —1
min K/ﬁ (mg g ) (mg g )
AC—T7%—1 60 54.98 228.0 13.80
ACT7%2 90 70.65 451.1 50.81
AC—T7 %3 120 73.90 586.9 83.56
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Table 4 Todine values and methylene blue values of activated carbons at

different vapor fluxes

. KIEARE Rk s/ B/
I L o L L
(mL emin ) #/% (mgeg 7)) (mgeg )
AC—4 %1 0.4 55.86 223.8 37.0
AC—4 %2 0.6 66.84 492.7 60.4
AC—4%—3 0.8 67.10 487.2 110.9
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