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Fullerene( Cg,) Adsorption by Nanotubes and Inorganic Minerals

CHEN Xuan-li, LI Hao, WU Min"

(Key Laboratory of Environmental Soil Science, Faculty of Environmental Science and Engineering, Kunming University of Science and
Technology, Kunming 650500, China)

Abstract: Because of their broad applications, fullerenes(Cg) have raised concerns over the environmental safety. In this study, interactions
of fullerene with environmental materials ( carbon nanotubes and inorganic minerals ) were examined in batch adsorption experiments. Sol—
vent exchange method was used to produce fullerene colloidal suspensions. Three types of multi—walled carbon nanotubes : hydroxylation of
multi-walled carbon nanotubes(MH ), carboxylated multi—walled carbon nanotubes(MC ), and graphitized carbon nanotubes(MG ) and five
types of inorganic minerals : silica (SiO,), montmorillonite K10 (ML-K10 ), montmorillonite KSF(ML-KSF), kaolin 325 (KL-325) and
kaolin 6000( KL.—6000) were chosen. Isotherms of fullerene on carbon nanotubes and inorganic minerals could be described better by Fre—
undlich than by Langmuir models. Of carbon nanotubes, MG had the highest single—point adsorption capacity (K,) and the strongest adsorp—
tion of fullerene because of the electrostatic and hydrophobic interaction. Among inorganic minerals, ML.—KSF showed the greatest single—
point capacity and intensity of adsorption, probably due to the presence of hydrophobic oxygen atom interlayer and positive and negative
charges on the edges. Fullerene adsorption on kaolin(KL-6000 and KL-325) was closely related with the surface area.
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Table 1 Models fitting fullerene adsorption isotherms on carbon nanotubes and inorganic minerals

Freundlich Model

Langmuir Model

KJ/L-kg"

W ;
Kd[(mg-g)/(mg- L) N r 0/mg-g™ b/L-mg" r2 1gC=-0.5/mg-L" 1gC,=0.1/mg-L"

Co MH 3.01x0.02 0.39+0.03 09302  (2.93+0.72)x10° 049090  0.738 7 2.08 0.90
MC 3.13+0.02 0.87+0.03 09836 (5.33:0.01)x10"  (2.53x0.01)x10° 0.987 2 1.55 131

MG 3.80+0.02 0.58+0.02 09815 (1.81+0.15)x10* 0.64+3.45 0.983 3 10.05 5.68

$i0, 1.79+0.02 1.04+0.04 09828 (1.38+3.39)x10°  (5.56x0.01)x10° 0.957 7 0.06 0.06

ML-K10 3.07+0.02 1.12£0.03 09912 (1.62+3.45)x10"  (7.520.01)x10® 0.958 2 1.02 1.21
ML-KSF 4.58+0.10 1.18+0.05 0976 1  (1.50+0.57)x10° 0.64+0.27 0.995 3 30.94 39.77
KL-325 1.8240.02 1.30£0.04 09869 (1.17£9.17)x10°  (7.30£0.01)x10° 0.971 3 0.05 0.07
KL-6000 3.28+0.05 136:0.07 09714 (2.11£5.67)x10"  (7.70£0.01)x10° 0.943 1 1.25 2.08
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Figure 1 Adsorption isotherms of fullerene on carbon nanotubes based on mass(A ) and surface area(B)
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Table 2 Characteristics of carbon nanotubes
CNTs C/% H/% 0/% N/% SA/m?- ¢! pHzc ID/nm OD/nm L/pm
MH 94 2.7 2.9 0.2 228 4.0 3~5 8~15 <50
MC 97 2.7 0.5 0.2 164 4.0 3~5 8~15 <50
MG 98 1.5 <0.1 0.2 117 — 3~5 8~15 <50
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Figure 2 Adsorption isotherms of fullerene on inorganic minerals

based on mass( A ) and surface area(B)
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