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Abstract

This study was carried out to evaluate the possibility of Chromium removal by 3 different kinds of adsorbents, where
activated carbon(AC), carbon nanotube(CNT) and layered double hydroxides(LDHs) were employed. The highest
surface area was shown in AC and pore volume was in CNT which were 1028.1 m?-g! and 0.829 cm?-g™!,
respectively. AC and CNT are composed of more than 99% carbon. AC has shown the possibility of chromium
removal more than 80.2% under the acidic pH condition.
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Table 1. Characteristics of adsorbents used in this work

Adsorbent Mwent | Acivated |y
carbon
Surface area (m?-g™) 184.9 1028.1 9.1
Pore volume (cm?-g™") 0.829 0.552 0.031
Zeta volume (mV) —2536+1.08 | -38.26+2.83 | —24.62+1.44
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Fig. 1. Photographs of scanning electron microscope and energy dispersive X-ray for MWCNT.
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Fig. 3. Photographs of scanning electron microscope and energy dispersive X-ray for LDH.
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Fig. 4. Adsorption properties of aqueous Chromium with contact time by three adsorbents.
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Table 2. Pseudo-first order rate constant and R2 value for the
adsorption of Cr by different adsorbents

Adsorbent k (min™") R?
MWCNT 0.2 x 107 0.4555
PAC 0.6 x 107 0.3089
HTAL 0.5 x 1077 0.1644

Table 3. Freundlich isotherms fitting parameters for adsorption of
chromium by AC ([Crlp= 100 mg L'; 48 hr; pH =3;
temperature = 25°C)

Freundlich
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AC 7.76 x 1077
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Fig. 5. Effect of pH on sorption properties
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Fig. 6. Effect of Adsorbent dosage on sorption properties.
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