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ABSTRACT : Beidellite, a member of the dioctahedral smectite group, was synthesized hydrothermally
from dickite. Organophilic [DEACOOH]-beidellite intercalation complex was formed by the cation
exchange reaction between synthetic Na-beidellite and [DEACOOH]Br. The products dried in high
vacuum were treated with various organic solvent such as methanol, ethanol, acetone, ether, acetonitrile
and caprolactam in order to determine the swelling behaviour of the prepared complexes. After drying
under high vacuum, basal spacing of [DEACOOH]-beidellite shows 15.1 A, and it changed to 19.4,
29.9, 15.9, 16.8, 14.8, 26.5 and 14.8 A under distilled water, methanol, ethanol, acetone, ether, acetonitrile
and caporlactam, respectively. Especially, the characteristics of the intercalation complexes and their
swelling behavior of the synthetic beidellite and natural montmorillonite were compared.
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Fig. 1. 10-Carboxy-n-decyldimethyl ethylammonium
bromide (will be abbreviated as [DEACOOH]Br
after now).
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Table 1. Basal spacings (A) measured after cation exchange reaction

Sample Treatment

[DEACOOH]-Beidellite

Basal Spacings (A) of
*|DEACOOH]-Montmorillonite

after 48 h exchange time.

after four times washing with dist. water.
after eight times washing with dist. water.
after drying in oven at 80°C

after drying in high vacuum at 65C for 24 h

27 22.7
224 18.5
21.0 18.3
15.2 14.3
15.1 14.1

*Yang and Cho, 2005
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Fig. 2. XRD pattern of synthetic Na-beidellite.
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Table 2. Basal spacings (A) measured after swelling
reaction of organophillic [DEACOOH]-beidellite and
-montmorillonite dried in high vacuum

Basal Spacings (A) of

after swelling in  [DEACOOH]- *[DEACOOH]-
Beidellite Montmorillonite
dist. water 19.4 17.5
methanol 29.9 16.3
ethanol 159 -
acetone 16.8 14.2
ether 14.8 14.2
acetonitrile 26.5 21.7
caporlactam 14.8 -.

*Yang and Cho, 2005
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Fig. 3. X-ray diffraction patterns of [DEACOOH]-
beidellite after various treatments (unit : A) a) Na-
beidellite, b) [DEACOOH]-beidellite, c¢) after 4 times
washing with distilled water, d) after 8 times wash-
ing with distilled water, e) after drying in oven, f)
after drying in high vacuum (10” torr) at 65C.
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Fig. 4. X-ray diffraction patterns of synthetic [DEA-
COOH]-beidellite treated in various solvents (unit:
A). (a) dried in a high vacuum, (b) reated in
distilled water, (c) reated in methanol, (d) reated in
ethanol, (e) reated in aceton, (f) reated in ether, (g)
reated in acetonitrile, (h) reated in caprolactam.
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