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Sorption Characteristics of Surfactant onto Bentonite Using Microwave Irradiation
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Abstract: The sorption curve of cetylpyridinium chloride (CPC) onto bentonite by microwave irradiation was studied. The effects of microwave
reaction time and CPC concentration on interlayer spacing and organic carbon content of organobentonite were testeds respectively.
Thermodynamics and kinetics of sorption of CPC onto bentonite by microwave irradiation were studied. The saturated adsorption amount of CPC
to bentonite with microwave irradiation time from 90 s to 120 s was equal to that of conventional sorptions up to 0.001 63 mol*g™". On the
condition of microwave irradiation time with 2 min and concentration of CPC with 1.20 mmol*L™", the interlayer spacing was attained to 2.44
nm at the best; and organic carbon content was 23.45% . The atomic force microscopy ( AFM) showed that the typical layer morphological
structure of bentonite was not devastated by microwave. Contrast to conventional sorption, sorption of CPC onto bentonite was greatly influenced
by microwave, velocity constant of sorption reaction was increased 107.6 times; and free energy of sorption reaction system was decreased.
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Fig.1 Sorption cures of CPC onto bentonite
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Table 1 ~ Sorption parameters for CPC on bentonite

I (8] Qnx1073 Ky x 10 2
/s /mol*g~! /Lemol ™!

40 1.59 1.02 0.997
60 1.51 1.71 0.998
90 1.63 1.35 0.990
120 1.64 2.22 0.996
W 1.63 0.861 0.989
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Table 2 Effect of microwave time on interlayer spacing

and f,. of organobentonite
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Table 3 Effect of CPC concentration on interlayer spacing

and f,. of organobentonite

N o -1
K WS /mmol * L
0.36 0.60 0.96 1.20 1.80
door /nm 1.50 2.14 2.26 2.44 2.33

Sl f/% 8787 14.58 20.17 23.45 27.61
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Table 4  Thermodynamic functions of sorption of CPC

on bentonite with microwave irradiation

L S S L ae
kJ*mol ! Jemol ™! kJemol !

308.0  404.9  25.69 132.9 -15.24
318.0  520.6 -16.57
W 333.0  655.2 -18.57
343.0 1019 -19.90
353.0 1568 -21.22

203.0  373.0 23.95 126.6 -13.14
308.0  433.6 -15.04

WHL O 318.0 695.7 -16.31
333.0 1220 -18.21

348.0 1634 -20.11
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