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h i g h l i g h t s

" MWCNT-g-PAA was synthesized by
using plasma techniques.

" The sorption capacity of MWCNT-g-
PAA for Co(II) was higher than that
of raw MWCNTs.

" The sorption of Co(II) was highly
dependent on the pH value.

" The sorption of Co(II) was
endothermic and spontaneous.

g r a p h i c a l a b s t r a c t

MWCNT-g-PAA was synthesized by using plasma technique; compared with the raw MWCNTs, the sorp-
tion capacity of MWCNT-g-PAA for Co(II) was greatly enhanced.
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a b s t r a c t

Poly(acrylic acid) grafted multiwall carbon nanotubes (MWCNT-g-PAA) was synthesized by using plasma
techniques, and was applied as a adsorbent to remove Co(II) from aqueous solution. Fourier transferred
infrared spectroscopy (FT-IR) and thermo gravimetric analysis (TGA) demonstrate that poly(acrylic acid)
was successfully grafted on the surface of MWCNTs. Scanning electron microscopy (SEM) and transmis-
sion electron microscopy (TEM) show that the bulk properties of MWCNTs were not changed after plasma
treatment. The sorption capacity of Co(II) is improved conspicuously after plasma treatment due to the
oxygen-containing functional groups. The removal of Co(II) by MWCNT-g-PAA occurs rather quickly,
which can be well described by the pseudo-second-order model. The sorption of Co(II) is strongly depen-
dent upon the pH values. The sorption isotherms fit the Langmuir sorption model well. The thermody-
namic data (DH0, DS0 and DG0) are calculated from the temperature-dependent sorption isotherms,
and the results suggest that the sorption process of Co(II) on MWCNT-g-PAA is spontaneous and
endothermic.
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1. Introduction

As an indispensable element for human’s body, Cobalt (Co)
played a vital role in immune system [1], however, excessive in-
take could cause serious health problems. Polycythemia, diarrhea,
nasopharyngitis and gastrointestinal disorders have been proved

to have a close relationship with inappropriate Co(II) assimilation.
Thus, the removal of Co(II) from aqueous solution is significant for
public’s safety. Various methods, including precipitation, coprecip-
itation, oxidation, ion-exchange, reverse osmosis, membrane elec-
trolysis, and sorption have been employed during the past decade
to remove Co(II) from large volume of aqueous solution [2,3]. How-
ever, various demerits have been found among the methods tried
before in the trail application. As far as we know, sorption is one
of the most efficient methods. Proper adsorbent is supposed to
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