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Abstract
The study was undertaken to evaluate the feasibility of oxidized multiwalled carbon

nanotube (oxidized MWCNT) for the removal of radiocobalt (°°Co) from aqueous solutions.
The oxygen functional groups of oxidized MWCNT were characterized by FT-IR and XPS.
Batch experiments were performed to study the sorption of cobalt as a function of contact
time, solid contents, pH, ionic strength, foreign ions, and temperature. Two kinetic models
viz. pseudo-first-order and pseudo-second-order were used to determine kinetic sorption
parameters, and the kinetic sorption could be described more favorably by the pseudo-
second-order model. The thermodynamic parameters (AG°, AS°, AH°) calculated from the
temperature-dependent sorption isotherms indicated that the sorption of Co(ll) on oxidized
MWCNT was an endothermic and spontaneous processes. The results suggest that
oxidized MWCNT can be used efficiently in the treatment of industrial effluents containing
radioactive and heavy metal ions.
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Abstract  The study was underiaken to evabsate the fea-
sibility of axidized multiwalled carbon nanotabe lovidized
MWONT far the remeval of radiocohahl ("Col from
queans salityans, The oxygen emctional groups of agi-
dized MWONT were characterized by FT-IR and KPS,
Batch experiments were perfanmed 1o study the sorpizon of
cahall & a fusction of contac tige, saodid comens, pH, wnic
strgngih, Toreipn ions, and semperanm:, Twa kingtis models
viz. psevdo-first-ceder and psendo-second-onder were used
1o detenming kinetic sorpeicn paraigeters, and ihe Kinetic
serptsan could he deseribed mege favorably by the prendn-
secoml-onder meodel. The themmodynamie parameiars (MG,
A8, AH®d calculabed from the tempersture-dependent
sorpizon isotheres indicwed that the sorpeion of Codl} on
ogidized MWONT was an endothermic snd sponiansous
proosses, The results s ggest thit omidized MWONT cin b
used efliciently i ihe tncaiment of mdusitial effivents con-
tainang radisnctive and heavy meial sans.
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‘The disposal of radicactive waste from nuclear rescions is
of grear concern throughoss the world [1-5], 11 s necessary
T dhewrease e congenimatzm of radioacive moclides befone
they are discharged to the environment. The radionuclide

ol is ane of e most serioas radicesclides affecting
the environment due o its non-degradable =nd accamula-
1o thrnigh foed chain. o and "o are present in ligad
wisles released from pressurized waler nicledr pawer
reaciors, [6]. The pormissble lrmits of cobalt in the -
gartion water and livestock wastewater are 4105 and 1.0 mgf
L. respeatively [7). Excess imake of Co resubts in woxie,
carvinngenis, aml mutagenss effec [8] Therelarg, it iy
necesary ta climinate Coflld comcentmalion in comtami-
nirted greusdwater o the penmissshle limits for the sake of
pubfic heahly, ecosvstem stahiliy  and  enviseamental
safery, The sorption of Collly on diffsrent exides and
manerals has beem studied extensively [9-05). and ihe
resulis indicaied thai the sorpion of Cofll) was siroagly
dependent on pH values, The seepioon of Codlly was mainly
degmnated by som exchange o ouler-sphere siface com-
plexation a8 low pil and by inper-sphen: surface com-
plexaiion at high pH vabses.

Sarplion precess s cotsulered one af the best rech-
g dne B0 loid cost, simple oparatim, moderats and low
concentratzons. Many different sorbents [17-3) sach as
alumana, sepictite, reolite, rectorite, atapulgie, activated
carben, kuolimie, regoseds, goethite, chisnsan, Bemarie,
il bemtonite have been investigated. Carbon nasefibes
PCMTY [31] hane Been studied extensively 1o nemave ra-
diormclides and crganic pollutanes [32-3%) due to their
large speeitie surface aes, light mass densny and sasily i
bre gndified e inersase their sdsorprion capieity [40-43],
especially by warface funcliomal group medilication 1o
increase the sorpiion scheciivity and abality  [44-47),
H » the applicanian of melianlbed corban nanotube
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(MWONTI in the emoval of ssdiocebalt fom Lags vol-
e of aquecus soluibons is still scace.

In this woek, we mwvestigaicd cobalt removal from
aquscns solaticgs by the oxidized MWONT. The abms of
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