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Abstract

This experiment was carried out with the purpose of testing nickel and copper adsorption abilities of multi wall
carbon nanotube (MWCNT) and activated carbon. In the acidic condition, only MWCNT was effective for
removing nickel and copper ion in the aqueous phase while activated carbon rarely remove them. The
MWCNT and heavy metals adsorption reaction followed pseudo—first order kinetic. When the initial pH value
was neutral (pH=7), nickel was rapidly removed by MWCNT and activated carbon in 4 hr (99.02 %, 80.30
%). Also, copper ion was rapidly removed by both adsorbents in 4 hr when the initial pH was 7 (100 %,
99.73 %). Increasing of adsorbent dosages affect the pH evolution and heavy metal ions removal (0 ~ 99%).
Also, oxidation pretreatment enhanced the adsorption efficiency of MWCNT.
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Table 1. Characteristics of the adsorbents

Adsorbent MWCNT Activated carbon
Surface area (m?/g) 184.9155 1028.1050
Pore volume (cm*/g) 0.8285 0.5516
pH 10.96 10.20
Zeta potential (mV) -25.36+1.08 -38.26+2.83
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Table 2. Pseudo—first order rate constant and R? value for the
adsorption of Ni and Cu by MWCNT

Heavy metals k (min™") R?
Nickel 6.7 x 107 0.9629
Copper 0.8 x 107 0.9249

Element Wt %

Al
Si
S
Cl
Total:

Fig. 1. Scanning electron microscope and energy dispersive X-ray patterns of (a) MWCNT, and (b) activated carbon.
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Fig. 2. Effect of contact time on the adsorption of Ni (a) and Cu (b) from aqueous solution by MWCNT and activated carbon
(experimental conditions: pH0=2+0.1; Adsorbent dosage 1.2 g; 25 'C; 20 rpm; metal ion concentration = 100 mg/L; n=2)
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Fig. 3. Effect initial pH on the adsorption of heavy metals and pH evolution of Ni (a, ¢) and Cu (b, d) solutions
(experimental conditions: pH0=2+0.1, 7+0.1; Adsorbent dosage 1.2 g; 25 C; 20 rpm; metal ion concentration = 100 mg/L; n=2)
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Fig. 4. Effect of adsorbent dosage on the adsorption and pH evolution of Ni (a, ¢) and Cu (b, d) solution by each adsorbent
(experimental conditions: pH0=1.940.1, Adsorbent dosage 0.2 g, 0.4 g, 0.6 g, 0.8 g, 1.0 g, 1.2 g; 25 'C; 20 rpm; metal ion concentration
=100 mg/L; n=2)
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