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Abstract: This paper investigates the association between the combined modified ratio, surface characteristics, and adsorption of organic
pollutants on modified bentonite, modified by amphoteric modifier, dodecyl dimethyl betaine (BS—12), and cationic modifier, Dodecyltri-
methylammonium Bromide (DTAB). Total carbon content, specific surface area(Sger), X — ray diffraction(XRD), infrared spectroscopy (FT-
IR) and scanning electron microscopy (SEM) were studied to determine the determinants of phenol and phenanthrene adsorption on BS/
DTAB combined modified bentonites. Results showed that the DTAB on the surface of BS—12 amphoteric bentonite was confirmed by the
FTIR and SEM. With the increase of the total modification ratio (TMR ), adsorption of phenol and phenanthrene increased, and the adsorp-
tion began to decrease after the TMR exceeded 150% CEC. Change of the total carbon content and layer spacing (dooi) of combined modified

bentonites were proportional to the TMR, the change of Sger was inversely proportional to the TMR, and the variation range is increased after
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the TMR exceeded 150% CEC. Results of correlation analysis showed that the adsorption of phenol and phenanthrene to the bentonite was

determined by the total carbon content, the sorption of phenol on the bentonite were of the mode of partitioning, while the sorption of phen-

anthrene of the mode of partitioning and surface adsorption.

Keywords: combined modified; bentonite; phenol; phenanthrene; surface characteristics
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Table 1 The basic properties of the materials
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Figure 2 FT-IR spectra of the bentonites
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Table 3 The actual layer spacing and crystal layer angle
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Figure 1 Effect of modification ratio on adsorption of phenol(a) and phenanthrene(b) by BS/DTAB combined modified bentonite
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Table 4 Total carbon, total nitrogen and Sger of the bentonites

AbBE BRI % AR % R /m* - !
50BS+25DTAB 12.77 0.95 25.01
50BS+50DTAB 14.22 1.07 18.94
50BS+100DTAB 20.53 1.61 1.88
50BS+150DTAB 21.12 1.66 1.22
100BS+150DTAB 23.12 1.81 0.17
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Figure 4 Arrangement of modifiers in the bentonites
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Figure 5 SEM images of the bentonites
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Table 5 Correlation analysis of the TMR , total carbon and nitrogen content and adsorption of the bentonites
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FE R -+ 0.369 1
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ER gty 0.979% 0.254 0.949% 1

BAEGE 0.979% 0.262 0.944% 1.000%* 1
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I EE 0.893%* -0.062 0.984 0.947 0.945% 0.909% 1

T+ RIRAHIEMETE 0.05 /KT 25, 38R AH G HEAE 0.01 KT 25

Note: * indicates that the correlation coefficient is significant at P=0.05 level, ** indicates that the correlation coefficient is significant at P=0.01 level.
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