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Abstract: In this study, the effect of metal treatment on granular activated carbon (GAC) was investigated
in the context of phenol adsorption. Cobalt(IT) nitrate, and zinc(IT) nitrate solution were used for metal treated.
The specific surface area and the pore structure were evaluated from nitrogen adsorption data at 77 K. The
phenol adsorption rates onto GAC were measured by UV-Vis spectrophotometer. lodine adsorption capacity
of Co-GAC is much better then that of the GAC. The Co-GAC with mesopore is more efficient than other
adsorbents for the adsorption of polymer such as methyleneblue. The adsorption capacity of reference-GAC
and metal-GAC were increased in order of Co-GAC>Zn-GAC>Reference-GAC, in spite of a decrease in specific

surface area which was resulted from pore blocking by metal.
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Fig. 1. SEM images for the GAC before(a) and after(b) adsorption of metal.
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Fig. 2. Adsorption isotherms of N, at 77K on GAC. [] R-
GAC : Reference GAC, O Zn-GAC : Zn containing
GAC, A Co-GAC : Co containing GAC.
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Fig. 3. Pore size distributions of GAC.

Table 1. Surface area and porosity GAC

SBET \A Average pore
(m%g)* (cm?/g)** size(A)***
R-GAC® 1,079 0.51 19.43
Zn-GAC® 986 0.47 17.73
Co-GAC® 832 0.69 23.89

*Sger( m?Y/g): surface area, ** V, (cm?/g): total pore volume by the
t-method, ***Average pore size: dV/dD in average pore size dis-
tribution curves plotted by H-K equation

@R-GAC: reference-granular activated carbon, ®Zn-GAC: 7n-
treated activated carbon, “Co-GAC: Con-treated activated carbon
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Table 2. Adsorption properties of GAC

Todine Methyleneblue Phenol
Sample  adsorption decolorization adsorption
(mg/g)* (mL/g)** (mg/g)***
R-GAC® 1,103 169 143
Zn-GAC® 1,088 152 151
Co-GAC© 1,179 162 163

*lodine adsorption (mg/g): amount of adsorbed iodine, **Meth-
yleneblue decolorization(mL/g): amount of desorption methyle-
neblue ***Phenol adsorption(mg/g): amount of adsorbed phenol,
@R-GAC: reference- granular activated carbon, ®Zn-GAC: Zn-
treated activated carbon, “Co-GAC: Con-treated activated carbon
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Fig. 4. Adsorption rates of phenol on metal containing GAC.
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