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AN RS EH(16.29) —%. IMB-CTMA A% CTMA * 2} 934 mmol/kg, #124F 1.27 CEC AU + )7 +
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Table 1 Elemental analysis of natural and modified bentonites

Sample Ch (%) N(%) C/N Content of CTMIAh/ Content of Anr:“/
(mmol - kg™ ) (mmol - kg™")
IMB* 0.02 0.00
IMB-CTMA 21.34 1.31 16.30 943°¢
IMB-CTMA-En 21.98 1.44 15.24 958 35.7
IMB-CTMA-TETA 23.11 1.73 13.52 991 61.5
IMB-CTMA-TEPA 23.26 1.82 12.75 992 62.0

a. The organic carbon contents of CTMA, En, TETA and TEPA are 80.2% , 40.0% , 49.3% and 50. 8% , respectively; b. the contents of
CTMA per kilogram of modified bentonites; c. the contents of organic chelating agents Am( Am = En, TETA and TEPA) per kilogram of modified

bentonites; d. IMB refers to Inner Mongolia of bentonites; e. calculated from organic carbon content.
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JZ(0.96 nm) 5 "2 K A FIREEEZ R, R IR+ RS 0 I R d,, (TR, £53E
fgZ3E + J2 1] B 1 K/ MU 4 IMB-CTMA-TEPA > IMB-CTMA-TETA > IMB-CTMA-En > IMB-CTMA > IMB.
WAR, Bk S R RZE 1 )2 I K i AR U I B )2 R A /NI ) 5 #E AR Am /9 53
FLEf K/h—2, Bl TEPA > TETA > En.
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Fig.1 X-ray diffraction patterns of natural and Fig.2 DTA curves of natural and modified

modified bentonites bentonites
a. IMB, dyy,; =1.52 nm; b. IMB-CTMA, dp, =2.32 nm; a. IMB; b. TMB-CTMA; ¢. IMB-CTMA-En;
c. IMB-CTMA-En, dy,; =2.36 nm; d. IMB-CTMA-TETA, d. IMB-CTMA-TEPA; e. IMB-CTMA-TETA.

dyyy =3.02 nm; e. IMB-CTMA-TEPA, dyy; =3.07 nm.
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Fig.4 Freundlich sorption isotherms of PNP(A) and Pb** (B) onto natural and

modified bentonites(25 °C, 0—1.5 mmol/L)
a. IMB; b. IMB-CTMA; ¢. IMB-CTMA-En; d. IMB-CTMA-TETA; e. IMB-CTMA-TEPA.
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Simultaneous Adsorption of Organic Pollutant and Heavy Metal onto
Surfactant-Modified Organobentonites with Chelating Ligands

SUN Hong-Liang'** , ZHU Li-Zhong'
(1. Department of Environmental Science, Zhejiang University, Hangzhou 310012, China;
2. Department of Environmental Science & Engineering, Zhejiang Gongshang University, Hangzhou 310035, China)

Abstract  The surfactant-modified organobentonites with chelating ligands, IMB-CTMA-Am, were synthe-
sized, where IMB refers to natural bentonite obtained from Inner Mongolia of China, CTMAB refers to quater-
nary ammonium cation surfactant of cetyltrimethylammonium bromide, and Am refers to the chelating ligands,
respectively. The adsorbent samples were characterized by X-ray diffraction ( XRD ), thermogravimetric and
differential thermal (TG-DTA) analyses, specific surface area( N,-BET) measurements, and elemental analy-
sis. The results indicated that CTMA * and Am intercalated into the lamellae of bentonites successfully. The
adsorption experiments showed that IMB-CTMA-Am could effectively adsorb organic pollutant p-nitrophenol
(PNP) and heavy metal ion Ph>* in waste water system simultaneously. The adsorption capabilities of IMB-
CTMA-Am are greater than natural bentonite IMB and modified bentonite IMB-CTMA. Fourier transform infra-
red( FTIR) spectrum study revealed that the N—H vibrational frequency of IMB-CTMA-Am was downshifted
after Pb”* adsorption, which demonstrates the formation of a metal complex between metal ion Pb’* and Am in
the interlayers of the modified bentonites. The adsorption capacity of Ph** onto IMB-CTMA-Am agrees with
the stability constant of the complex formed.

Keywords  Modified bentonite; Simultaneous adsorption; Quaternary ammonium cation; p-Nitrophenol;

Heavymetal

(Ed. : K, G)



