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Preparation of mesoporous carbon using ion exchange
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Abstract © Recently, much interest on mesoporous carbon has been shown in their use for
both hydrogen and methane storage and as an electrode material for electric double layer
capacitors. The mesoporous active carbons by ion exchange were prepared and physical
properties such as specific surface area and pore structure of active carbon were investigated
using BET. In this study, active carbons with mesopore fraction of 60~90% were obtained.
The Fe/Ca-exchanged active carbons showed a greater mesoporosity compared with
Fe-exchanged carbons. The mean mesopore size in active carbons using Ca- and
Fe-exchange was about 55~6.0 nm and was approximately I1nm higher than that of the
Fe~exchanged active carbon.
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Table 1. Pore characteristics of active carbon at various treatment time of HNOs.

Active Specific Micropore Mesopore Pore volume MesoPore Mean.
carbon(AC) surface ezlrea volume volume Vi (cc/g) fraction pore size
Sper (M/g)  Vmie {cc/8)  Vmes (cc/g) (%) (nm)
Raw material 1528 054 0.11 0.66 16.67 1.83
6 h 937 0.24 0.37 0.61 60.66 2.87
8 h 683 0.14 0.39 0.53 73.58 352
10 h 612 0.08 0.53 0.61 86.89 441
24 h 331 0.09 0.22 0.31 70.97 457
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Table 2. Pore characteristics of active carbon at various pH values.

Active Specific Micropore Mesopore Pore volume Mesopore Mean
carbon(AC) surface area volume volume Vo (cc/a) fraction pore size

Sper (M%/g)  Vimie (c¢/g)  Vimes (cc/g) tor & (%) (nm)

pH 6.0 1310 0.27 0.68 60.29 2.32

pH 6.3 764 0.15 0.44 0.59 74.58 3.37

pH 7.0 612 0.08 053 0.61 86.89 4.41
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Table 3. Pore characteristics of active carbon with various Fe ion concentrations.
. Specific surface area Mesopore fraction Mean
Active carbon(AC) 2 pore size
Sger (m”/g) (%)
(nm)
1 wt% 824 63.52 2.76
3 wt% 612 86.89 441
5 wt% 763 75.82 3.18

Table 4. Pore structure parameters of active carbons with various calcium and iron contents.

‘o . Mean
Active carbon(AC) Specific surffzzlce area Mesopore fraction pore size

Seer (m“/g) (%)

(nm)

Cal 612 86.89 4.41

Calo, 334 90.59 5.46

Ca20 715 74.92 5.69

Ca3o0, 532 79.68 5.76
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