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ABSTRACT : It has been known that the intercalation of long alkyl chains in montmorillonites (MMT) increased
the hydrophobicity as well as gallery spacing of MMT, which has influenced on the exfoliation behavior of
various polymers. A series of organophilic MMTs were synthesized from the water/isopropyl alcohol solution of
MMT with ammonium salts of various alkyl amines. The properties of obtained MMTs such as thermal
decomposition temperature, gallery spacing as well as hydrophobic property were investigated. The X-ray
diffraction experiments on organophilic montmorillonite demonstrated that the increase of length of alkyl
substituent resulted in increase in the spacing between silicate layers, which was ranged from 13.1t029.4 A.On
the other hand, introduction of (di-, tri-) alkyl substituents in ammonium salts decreased water absorption of
organophiplic montmorillonite to 2.7%.
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Scheme 1. Structures of organophilic montmorillonite.
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Table 1. Characteristic Evaluation of Organophilic-
MMTs according to Length of Alkyl Chain in Alkyl-
amine

modified amines degree of © gallery
MMTs substitution (%) spacing (A)
Na-MMT - - 7.2 12.3
MMT-C, n-butyl amine 64.9 6.7 13.1
MMT-Cy n-octyl amine 64.9 6.5 13.6
MMT-C,  n-dodecyl amine 74.4 53 16.6
MMT-C;4 n-hexadecyl amine 954 3.0 294

Table 2. Characteristic Evaluation of Organophilic-
MMTs according to Number of Alkyl Chain in Sub-
stituted Alkylamines

. degree of
modified . . o gallery
MMTs amines subs(tol/tl;tlon 20(°) spacing (A)
0
Na-MMT - - 72 12.3
MMT-Cy, n-dodecyl amine 74.4 53 16.6
MMT-di-C;, di(n-dodecyl) amine 66.3 3.8 23.0

MMT-tri-Cy,  tri(n-dodecyl)amine 38.7 3.6 24.3

dA7E I AFAE 2EEEYo|E 131



132 Shimetal

509 MMT-C,, B
254
o
R 0=
5 MMT-C,,
g ) MMT-C, /.
& —_—m
= == MMT-C,
104 Na-MMT
L
5 :1 é 1l2 1.6

Number of carbons in substituted alkyl amine

Figure 1. Relationship of d-spacing of silicate layer and numbers
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Figure 3. TGA pyrograms of organo-MMTs. (a) Na-MMT, (b)
MMT-C4, (C) MMT-Cg, (d) MMT-Clz, and (e) MMT-Cm.
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Figure 6. TGA pyrograms of organo-MMTs (II). (a) Na-MMT,
(b) MMT-Clz, (C) MMT-di-CIQ, and (d) MMT-tri-Clz.
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