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Abstract: In this study, the effect of an acidic treatment on granular activated carbon (GAC) and activated
carbon fibers (ACF) was investigated for a Pb*"and Ni** ion adsorption. 1.0 M nitric acid solution was used
as the acid solution for the surface treatment. Surface properties of the GAC and ACF were characterized by
the pH, elemental analysis and pHpzc (pH of the point of zero charge). Their specific surface area and the
pore structure were also evaluated by the nitrogen adsorption data at 77K. As a result, the acidic treatment
led to an increase of the oxygen-containing functional groups. Furthermore, the adsorption capacity of the acid-
treated GAC and ACF was improved in the order of acidic-ACF > untreated-ACF > acidic-GAC > untreated-
GAC, though the decrease in specific surface area induced by a pore blocking of the functional groups was

observed.
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Fig. 1. Variation of pH as a function of the weight of
untreated ACF and GAC in 100 mL solutions.
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Fig. 2. Variation of pH as a function of the weight of 1.0M
HNO; pretreated ACF and GAC in 100 mL solutions.

Table 1. Elemental composition of ACF and GAC

Atomic
0, 0,
CV%)— OWER)  tio(0/C)
Untreated-ACF 97.95 0.30 0.31
Acidic-ACF 84.02 10.81 12.87
Untreated-GAC 97.88 0.28 0.29
Acidic-GAC 97.05 1.98 2.00
32, 22N
Table 18 YAEA S 53 GACSF ACFe] &4 2

Table 2. Surface area and porosity of ACF and GAC
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Fig. 3. Adsorption isotherms of N, at 77K on ACF and GAC.
B A-ACF: HNOs-pretreated ACF, > U-ACF :
untreated ACF, A A-GAC: HNO;-pretreated GAC,
V U-GAC : untreated GAC
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Untreated-ACF 2,450 1.736

Acidic-ACF 1,776 0.9613
Untreated-GAC 1,100 0.5673
Acidic-GAC 1,066 0.5506

0.4022 1.272

0.3744 0.3959
0.2646 0.1449
0.2517 0.2203

* Sper: surface area, ™ Vi total volume,™
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Vimiero : Micro pore volume,

Hkokk

Vineso : MeS0 pore volume.
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Fig. 4. Adsorption percentage of Pb*" ions with respect to
contact time at 25°C.
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Fig. 5. The variation of pH of solution when Pb*" adsorbed
on ACF and GAC.
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Fig. 7. The variation of pH of solution when Ni** adsorbed
on ACF and GAC.
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