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ABSTRACT : This study aims to provide the physicochemical properties of three kinds of organo-
smectites which can be diversely used in industries. Some properties of them were compared with
Na-smectite. Three kinds of organo-smectites such as Hexadecyltrimethylammonium(HDTMA),
Benzyldimethyltetradecylammonium(BDTDA), and Cetylpyridinium(CP) exchanged smectites were
manufactured for this study. Three types of organo-smectites showed the alkaline character(pH 9), very
low swelling property and viscosity, and a fast flocculation behavior because of strong hydrophobic
property in contrast to hydrophilic Na-smectite. Three organo-smectites showed the strong interlayer
expansion with basal spacing from 19 A to 23 A compared with the Na-smectite of about 12 A.
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Organic cations such as HDTMA, BDTDA, and CP exchanged into smectite were completely decom-
posed in the temperature range from 2507C to 4007TC. Generally, three organo-smectites showed the
similar mineralogical, physicochemical and thermal properties. But their properties are quite different
from Na-smectite. Considering economically, CP exchanged smectite would be used for the diverse

utilization field in the future time.

Key words : organo-smectite, organic cation, HDTMA, BDTDA, CP, pH, viscosity, swelling,

flocculation, interlayer expansion, decomposition
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2 M += Hexadecyltrimethylammonium(HDTMA)
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Table 1. Chemical characteristics of BDTDA organic cation

Ab.
. Chemical Mr Solubility | mp
1 1 .| pH
Name Abbreviation formula | (g/mol) Structural formula (@L H:0)| (C) v(v::g p

205
Benzyldimethyl N\ N/\/\/\/\/\/\/\ o 53 2;5

-tetradecyl BDTDA+ | CysHaCIN | 368.05 AN 100 ~ 1, 40’ 55
-ammonium CHy CH 56 _
272

Abbreviations: Mr; Molecular weight, mp; Melting point, Ab. wave; Absorption wavelength.
* Chemical properties of HDTMA and CP were represented in the previous work (Koh and Kim, 2002).
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Fig. 5. Comparison of Cu adsorption experiments and the result of calculated
values by MINTEQA2 program in sample D. (A) Cu® = 1x10°M, (B) Cu®** =1
X lO"SM, O Cu”=1x 104M, (D) Cu =5x10°M. Symbols are the same as

those in Fig. 2.
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Fig. 2. Some physicochemical properties such as pH, swelling, viscosity, and turbidity of Na-smectite

and three types of organo-smectites.
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Fig. 3. DTA and TGA curves of Na-smectite(a), HDTMA-smectite(b), BDTDA-smectite(c) and CP- smectite(d).
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Fig. 4. X-ray diffraction patterns of three types of organo-smectites according to the change of heating

temperature.
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