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Modification of Activated Carbon Surface to Improve Adsorption Capacity of Dye
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Abstract

Activated carbon was prepared from golden shower legume by physico-chemical activation.
The preparation process consisted of treated raw material with phosphoric acid (H,PO,) for 1 h
(impregnation weight ratio 1:1) followed by activating with carbon dioxide (CO,) at 600°C for 1 h. The
porous properties of the prepared activated carbon were characterized by adsorption of nitrogen gas
(N,) at -1 96°C. It was found that the BET surface area and total pore volume were 476 mz/g and 0.23
mS/g, respectively. The prepared activated carbon was modified its surface using nitric acid (HNO,) and
sodium hydroxide (NaOH). The surface chemistry of the samples was characterized using Boehm
titration. The commercial dye, Red 34, was used as the adsorbate. Adsorption isotherms of dye on
prepared activated carbon and surface modified activated carbon were determined and correlated with
Langmuir equation. The results showed that the adsorption capacity of the prepared activated carbon

was 115 mg/g while the adsorption capacity of the surface modified activated carbon by using NaOH
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treatment was 200 mg/g. This was due to the increases of basic functional group on the activated

carbon surface. The adsorption data was in good agreement with Langmuir equation.
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Table 1 Proximate analysis of golden shower legume.

Fixed carbon Volatile matters Ash Moisture
(Wt%) (Wt%) (Wt%) (Wt%)
18.4 74.6 2.1 4.9
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Figure 1 Adsorption and desorption isotherms of N, at —196°C of prepared activated carbon (AC).

Table 2 Yield and porous properties of prepared activated carbon (AC).

Surface area Micropore volume  Total pore volume  Average pore diameter
% Yield
(m*/g) (cm’/g) (cm’/g) (nm)
46.2 476 0.22 0.23 1.96
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Table 3 Proximate analysis of prepared activated carbon (AC).

Fixed carbon Volatile matters Ash Moisture
(Wt%) (Wt%) (Wt%) (Wt%)
64.9 14.6 7.6 12.9
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Table 4 Acid and base values of prepared activated carbon and surface modified activated carbons.

Acid value Base value
(mmol/g) (mmol/g)
AC 1.70 0.55
AC + HNO, 3.84 0.00
AC + NaOH 0.57 2.24
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Figure 2 Adsorption isotherms of Red 34 on prepared activated carbon (AC) and surface
modified activated carbons. Symbols are experimental data and the line is the

Langmuir fit. (initial concentration 100 — 2500 mg/l).
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Table 5 Fitting parameters of Langmuir equation.

a, K, R
(mg/g) (L/mg)
AC 126.09 0.012 0.9901
AC + HNO, 106.99 0.002 0.9609
AC + NaOH 232.75 0.005 0.9506
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