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Preparation, Characterization and Adsorbability of Bentonite Nanocomposites
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Abstract: A series of bentonite nanocomposites IMB-HDTMA-CA have been synthesized by modifying bentonite
(IMB) with organic chelating agents (CA) and hexadecyltrimethylammonium bromide (HDTMAB). The sorbents were
characterized by XRD, TG-DTA, FTIR and N, adsorption/ desorption. The results indicated that HDTMA* and CA
were intercalated into the interlayer of bentonites stably, the basal spacing was swollen, the specific surface area was
decreased, and the hydrophobic ability was enhanced after modification. The sorption experiments found that IMB-
HDTMA-CA could adsorb para-nitrophenol (PNP) and Cd* in water system simultaneously. PNP sorption onto IMB-
HDTMA-CA was caused primarily by partitioning into an organic phase; the sorption capacity was in accord with
organic carbon contents and basal spacings, but independent of specific surface areas of bentonite nanocomposites
IMB-HDTMA-CA, the magnitude sequence was IMB-HDTMA-TEPA>IMB-HDTMA-TETA>IMB-HDTMA-En>IMB-
HDTMA > IMB. FTIR study revealed that the N-H vibrational frequency was downshifted after Cd** sorption. The
sorption capacity of Cd** onto IMB-HDTMA-CA agrees with the stability constant of the complex formed in the
interlayer of IMB-HDTMA-CA.
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Table 1 Elemental analysis of nanoparticle bentonite sorbents
Sample C* / wt% N/ wt% C/N HDTMA" / (mmol -kg™) CA®/ (mmol -kg™)

IMB 0.02 0.00

IMB-HDTMA 21.34 1.31 16.30 934¢

IMB-HDTMA-En 21.98 1.44 15.24 958 35.7
IMB-HDTMA-TETA 23.11 1.73 13.32 991 61.5
IMB-HDTMA-TEPA 23.26 1.82 12.75 992 62.0

* The organic carbon contents of HDTMA, En, TETA, and TEPA are 80.2%, 40.0%, 49.3%, and 50.8%, respectively. " Millimoles of

HDTMA per kilogram of nanoparticle bentonite sorbents. © Millimoles of organic chelating agents CA  (CA=En, TETA, and TEPA) per kilogram

of nanoparticle bentonite sorbents. * Calculated from organic carbon content.

T HDTMA* % H 1 i 7K 5 17 (hydrophobic anchor-
ing)iE A IR E £ 2 1]

R X S 2 Ai 3 43 Bt (XRD) 45 R Al 1 R
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Fig.1  XRD patterns of nanoparticle bentonite sorbents
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5 il iR o WO T S LA, Y R T e
J& 7 1384 em™ P ELAL B — S R 0% 3R Pl T
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Fig.2 FTIR spectra of IMB-HDTMA-En before (a) and
after (b) sorption
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Fig.3 Freundlich sorption isotherms of PNP (1) and Cd* (2)
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