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A Study of Intercalations-complex of Montmorillonite as Model-system (III)
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ABSTRACT

In this research, R;;S0,;-Mont was syntheSlzed from Na Mont and R8O, by cation-exchange-reaction, and its bchav10ur
with organic quaternary cation, (Et),N ion and (Bu)4N ion, was studied. Basal spacings of Ry;504-Mont with (Bu)4N ion
were larger than those with (Et)4N‘ ion. Afier swelling reaction Wllh acetonitrile, ethanol and dioxane of the intercalation
complexes which became from the reaction of R,;SO4-Monl with (Et)4N and (Bu),N we have become enlarged basal spacings
which are almost the same as the basal spacing under exchange solution of the intercalation complex which was synthesized
by 48 h reaction of Na-Mont with R;;SO, . From the elemental analysis it could be expected that the reaction proceeds
according to the reaction equation b when R;;804-Mont was treated with (Bu)4N but to the reaction equation ¢ when (Bu)4N-

Mont was reacted with RSO, .
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Fig. 1. Cation-exchange-reaction process of Na-Montmorillonite and R ;SO .
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Fig. 2. Way 1) Reaction between Na-Montmorillonite and Ry,
S0, followed by the reaction with R;N"

Way 2) Reaction between Na-Montmorillonite and RN*
followed by the reaction with RSOy .
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lammonium ion, (BN )& M3l t1E 3 WL HEd
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2.1. RySO,-Montet (Et),,N"Br ¥ (Bu),N'OH™e| HI3
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ot FolFs ojulg E5o] Uk 283 WA AlES €
ARzl sgdoa HHE 7 F7EAA d=AF
o]9} zro] F7\FoM FAZ:E NEEF EONBr
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Table 1. X-ray Analysis Data of the Products Obtained by the Reaction of R;;80,~Mont/(Et),N" and (Et),N-Mont/R;;SO,

basal spacings (A) of

treatment of samples Na-Mont + R;;S0, (EO:N-Mont Na-Mont + R;;S0,, | (Et),N-Mont
(R, SO4-Mont) + and with (Bf),N" + Ry; 80,

aﬂer'48 h reaction time under reaction 254 (sample ) 14.51 14.61 14.54
solution
after 5 times washing with water 21.71 14.51 14.56 14.47
after 8 times washing with water 20.36 (sample b)
after short drying on air 20.22 14.47 14.39 (sample e) 14.39
after long drying on air 14.56 (sample c) 14.37 (sample d)

Table 2. X-ray Analysis Data of the Products Obtained by the Reaction of R, SO,-Mont/(Bu),N" and (Bu),;N-Mont/R;;80,

basal spacings (A) of

treatment of samples Na-Mont + Ry;80, (Bu).N-Mont Na-Mont + R;;SQ,~, | (Bu)N-Mont
(R4;S0,-Mont) 4 and with (Bu),N" + Ry;180,”

aﬁer.48 h reaction time under reaction 254 (sample a) 1729 18.37 18.07
solution
after 5 times washing with water 21.71 17.29 18.15 17.23
after 8 times washing with water 20.36 (sample b)
after short drying on air 20.22 17.26 17.36 (sample g) 17.16
after long drying on air 14.56 (sample c) 15.92 (sample f)
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Fig. 3. (001) of R;;8S04Mont in dist. H,0.
a) after more than 48 h exchange time, under exchange
solution, b) after 8 times washing until free from
halogen under H,O, ¢) b) after short drying on the air
under room temperature, d) b) after long drying on the
air under room temperature.
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Fig. 4. (001) of (Et);N-Mont, (Et)4N -Mont with R;;80, and
R11504-Mont with (Et)4N

a) after more than 48 h exchange time, under exchange
solution, b) after 5 times washing, under H,0, ¢) b)
after short drying on the air under room temperature, d)
b) after long drying on the air under room temperature,

e) starting material (Fig. 1d).
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(Bu),N-Mont.

> 20

R,50,-Mont. mit (Bu),N"OH

> 20

Fig. 5. (001) of (Bu)4N-Mont, (Bu),N-Mont with R;;SO, and
R,,S0,-Mont with (Bu),N*,
a) after more than 48 h exchange time, under exchange
solution, b) after 5 times washing, under H,0, ¢) b) after
short drying on the air under room temperature, d) b)
after long drying on the air under room temperature, €)
starting material (Fig. 1d).
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Fig. 6. (001) after swalling of
1) R;;804-Mont with a) CH;CN b) EtOH ¢) dioxan
2) (Et)4N-Mont "
3) Ry;80,-Mont + (Et),N" "
4) (Bu);N-Mont "
5) R;;80,-Mont + (Bu),N" "
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Table 3. Basal Spasings (A) which are Received under Wet Status after Swelling of Air-dried Samples ¢ to g

Z A

ot

basal spacings (A) of

swelling in sample ¢ sample d sample ¢ R;;SO,-Mont sample f sample g R;;SO,Mont
Ry, SO,-Mont (E),N-Mont with (BN (Bu),N-Mont with (Bu),N*
acetonitrile 2441 20.17 20.55 23.50 23.25
ethanol 17.19 14.47 14.42 17.89 17.82
dioxan 18.18 1542 15.45 17.13 18.03

Table 4. Analysis Resuslts (%) of Samples from the Reaction of

Ao E7188HE, Bu),N-Mont 2 R;;SO4-Monte} (Bu)y
N'OH & WHA1A & 2713388 S e Fa-8a3)
oxe] FTAZYAME A FASHA YESTE BEdd
Ao M= HA] WA tie g FEIF DojA]
Al FRTE wEtA ARl ik 984S ettt

3.3. HiSMMEo)| Ha2MEY

3.0 3 32704 AFHRC] X EHdAToze v
SRYHEE FE3] AT 5 7] WE ol HE A
BE T 971 93 daEd g ssin

a) [Na]"-Mont + R,;SO, === [R;SO, - Na]'-Mont
b) [R1380, * Na] -Mont + R,N"

=== [R;80, - R,N|"-Mont + Na"
¢) [R4N]"-Mont + Ry; SO, === [R};80, * R,N]"-Mont
d) [RyN]"-Mont + H" + R};SO, [Ry;SO,H] -Mont +R,N"
e) [Ry;S0; * Na]"-Mont + R,N

== [R,N]"-Mont + [R;;SO, * Na]"

2dellA 32874 thRez] AHela] BEo] vhee 4o}
el AEA A H7] Hoks 23] bo} ool oAk ¢
Aty & 4 9tk

o] 7% W-SAEEE o] TREA g RolH, vt
2 do] AgellE S N2 fdulge] 1
o) whde] w-g be] Afele S 0 N f4H]8o)
1: 201 77k8 Zolth. o]&]§h o874 AMLS WdFI] 4
3 C, N, HZ 89 <ol theh A2 sfgen, 2
A= Table 49 5o Qoks o] Ut

Table 494 E.50] R;;80,-Mont® (Bu),N'OH =
ANA Lo g tisle] C=11.24%, H=2.87%,
0.82% 2 S=096%7t dojFr}. ol2RE Y4HE S ¢
N=1.00: 1.970] &ojzlc}. o]zfst A2 Hhgo] &g
2 bl SAS JAHE PR Eoh. 2HEHAE FEH C
‘N9 HE&EE ¢F 31.17: 1.977F dojx&d, ¥He b A
9 C:Nel| Higt o329 32 31.0:2.020] HUL

BuN-MontE RS0, 9 WHS-A|H L& slEHEd s}

= 1143% C, 3.04% H, 0.82% N % 0.77% S7F &
o} ZTH(Table 5). ©)2RE 1:2462] S:N daH]-go] o

N

Z
1t ‘;l';

A2 2 X

R;;S0;-Mont and (Bu),N"

Ry;50,4-Maont atom atom related
with (Bu),N" weight number to S
C 11.24 12.011 0.935 31.17
H 2.87
N 0.82 14.007 0.059 1.97
S 0.96 32.064 0.030 1.00

Table 5. Analysis Resuslts (%) of Samples from the Reaction of
(Bw),N-Mont and R;SO,

(Bu),N-Mont atom atom related
with Ry;80, weight number to 8
C 11.43 12.011 0.952 39.67
H 3.04
N 0.82 14.007 0.059 246
S 0.77 32.064 0.024 1.00
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gk nghgd oAy 27kAE, 5 AFS & & 37)F
oAl BAIZE AzAZ T FARRE 72t 14.51, 1451
2 1447A¢) @o18tH R, SO,MontZ (EO,N'S FFF
He A% 2 (EYN-MontZE R;;S0, 9 veA7 30] A%
Al BE 7ol 9lejA] (EN,N-Monte] A% FAMATH

3. (BN 0] thale)] Bu),N' o]&L ARESE 7 So=
= 4 & A= EolFT). &, (BN N-Monte] gt 2
AHE megAatlA 1729A, s A L Fr)FdA
o A7 Az Tole ZHzb 1729 € 17.26A0] dAojR,
R;;SO,-MontZ (Bu),N'¢} 3F & e A% 2 BulN-
MontE RSO, ¢} WHE-A|F] F&] AF dA| BE 79
A 34 (Bu),N-Mont®] A&} FARITH

4, BaA¥G3 R, S0, Monte] &7+A8 7t FAEA
1}, of#dt #3d Z7b7de AAFeR B u NaMont
B RSO, <} 4847 m3kgAIR] Fo) whgolsiols] o
< R;;80,-Mont2] F7HAZ 43t

5. 019 XA 31F 24 FAvte = vhgzls] sy
BE3] oJ=g £ glo] 94 B¢ ¢ FF, Ry;S0,-Mont
9} Bu)N"E WH3AE 74 dHgo] whg bel 2] X3
EF, Bu),N-MontZ R;;S0, % ¥k-e-A 7-$olle w4
coll 9A FYPFEL &g 4= AUt

HAle| =2

B = 200035 At st i she U] e 2
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