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Adsorption of Toluene from Aqueous Solutions with CNTs /SiO,
ZHANG Xiao, PENG Yuzhou, LI Chaoyu, ZHAO Lei, LU Jiajia, PENG Xiao, WU Yan

(College of Chemical Engineering and Materials Science, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: With tetraethoxysilane (TEOS) as the raw material,, and the oxidized carbon nanotubes (CNT-COOH) as the addi-
tive, CNTs/SiO, aerogels (CS) were prepared with the sol-gel method, and then given surface modification and high tempera-
ture treatment. Fourier Transform Infrarespectroscopy (FTIR) and BET were used to characterize the as-synthsized aerogels,
and adsorption experiments using optimized CS to adsorb toluene in aqueous solution were carried out. The results show that
the bulk density of CS with 3% CNTs-COOH is 170 kg/m’,its specific surface area and average pore diameter are

1 021 m%g and 15.39 nm, respectively, and the maximum saturated adsorption capacity of 3% CS for toluene in aqueous

solution was 203 mg/g. The adsorption process was in accordance with the Langmuir isotherm model.

Key words: carbon nanotube; aerogel; Langmuir adsorption isotherm; toluene solution
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Tab.1 Specific surface area, pore volume and pore size of

CS

Beb pgemn CRmBV o AUE AL
(m™g”) (em’g™) nm

1 0 979 1.52 1.24

2 1 995 3.01 9.94

3 3 1021 3.38 15.39

4 5 1005 2.80 9.01

o 7 996 237 2.60

i K4 941 1.79 123
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Fig.3 Pore size distribution curves of CS
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YEHAE pH 3.293 K 451, AR BR 006 K I
100 mg/L HZRAIRAIRZES &, 3R 2 ATLUEH: 3%
CS XF 7K R AW B e IR o R AR RICR , Sk
T FNIZ 55 203 me/g.

F2  EINRBHFIRT R AR 2

Tab.2 Saturated adsorption capacity of toluene with dif-
ferent adsorbents

B @ﬂ%@i/ w%@f/¥M@ ———
(mg-g™) (m*g™)
3% CS 203 1021 1539  ARX
Si0, THEHE 149 979 1.24 A3
AC 96 1000 4 A3
PARER AT 81 2476 0.88  3CHk[34]
ZRERRANKAE 71 310 0.25  3CHR[35]
TR AT 4 85 483 1.2 3CHK[36]
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% 3 Langmuir 7122#
Tab.3 Parameters of Langmuir equation

- gmax/ (mg-g™) k/(L'mg™)
A
pH=3 pH=7 pH=11 pH=3 pH=7 pH=11
AC 146.63  108.10 82.60 0.064 0.076  0.085
SiO, 24737  200.81 159.51  0.058 0.062 0.089
3% CS 25324 24448  220.54 0220 0.237 0.218

& 4 TFreundlich Fi2S %]
Tab.4 Parameters of Freundlich equation

o 1/n K/ (L'mg™")
R
pH=3 pH=7 pH=11 pH=3 pH=7 pH=11
AC 0.21 0.25 0.26 3729 2935 22.65
Si0, 0.25 0.27 0.32 49.19  40.60 33.03
3% CS 0.20 0.20 0.21 82.30  75.28 69.31

(1) L TEOS M5B}, CNTs-COOH “Nusnyy, %

P IE—BEE D #6 CS; 24 CNTs-COOH #57% & H
3% I, CS HIRAEIAER R 170 kg/m’®, HE R HIARAIE
PIFLAR AR50 1021 m¥/g . 15.39 nm, FLPEREAH T4t
SiO, B T B & M.

Q) BRI 3% CS XKwEREh AT R

FROPRL AN . HAR R M A ik 203 me/g, 290
AC FR AR 4 2 1%
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