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Physico Chemical Adsorption and Aggregative Structures of the Organic

Cation [C;gmim]* in the Interlayer of Montmorillonite
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Abstract An organic cation [Cj;ymim]* formed from [Ci;mim]Br, one type of ionic liquids, can go into the interlayer
of sodium montmorillonite (MMT) through the ion-exchanging reaction. The adsorption state, the adsorption amount,
and the aggregative structure of [C,gmim]*in the interlayer of MMT have been investigated by thermogravimetric analysis
(TGA), wide-angle X-ray diffraction (XRD), and Fourier transform infrared spectroscopy (FTIR). The results indicated
that there is a maximum chemical adsorption of [C,smim]* in the interlayer of MMT, but the total amount of adsorbed
[Cigmim]* in the interlayer of MMT increases with the physical adsorption of [C;gmim]*. With the increasing amount of
adsorbed [C,gmim]* in the interlayer of MMT, the aggregative structures of [C,smim]* become more ordered, leading to
an obvious increase of the interlayer distance of MMT.
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Fig.1 DTG curves of [C;;mim]*/MMT hybrids and
MMT

CgM(a~e) are samples of the [C;zmim]/MMT hybrids
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Table 1 TGA data of [Cymim]*/MMT hybrids(T/ °C)

TGA Weight loss(%)
Sample
Tonsgl,l Tnm,l Tonsel,Z Tnn(e[‘]NTonsa.Z Tmsel. 2’“500 OC Tmset. 1"'500 OC

C,zMa 320 389 - - - 9.2
C;sMb 244 314 341 8.0 11.4 19.4
C,zMc 217 298 347 28.2 9.9 38.1
C:Md 212 303 349 36.9 9.2 46.1
CizMe 210 302 352 49.5 7.1 56.6
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Fig.2 Relationship between the loading level of
[C;smim]Br and the total amounts of physical
adsorbed [Cgmim]*

CEC: cation exchange capacity
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Fig.3 Relationship between the loading level of
[Cismim]Br and the amounts of chemical
adsorbed [C;smim]*
m, / m is the mass ratio of the chemical adsorbed [C;ymim]*

and montmorillonite in the [C;smim]*/MMT hybrids.
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Fig4 X-ray diffraction profiles of MMT and [C;smim]*/
MMT hybrids

Sl 1 [Cromim ] (A A 22 W B . X T AR 2 1
SEM A, HR 2R (R AT & A k2 W B A 305 P A B
A R, ATLAEWTEE 2R E AP, [Cmim] 1) fk
258 B e Bt [ Cirimn 1B 1A 2 F4) 348 i 1777 3% 287 184,
B ek B AN Y, MR 2 B — AR, X S
3 s B S 2l o 4 — 2L
2.2 [Cimim]ZEZR T REHRERS

Bl 4 &5 4 S L2 E G Y XRD 5 E,
B 5 45 T [Cemim]Br BYINA &, 2RI 59+
[Cemim]* 8 & 55 M 1 2 RIEE A 56 2. N 4 F1
&l 5 AT LA Y, BE[Comim|Br LA A0, 5200+
(A (001 IRIATT S WA B S8 1) I AR BE RS 2, 2 AR (D) R
1.69 nm 1% 2.15 nm, P [Csmim] "8 i 2 T35 i
Wz Bt ik A S8 - 22 1] [Cigmim]Br B &4 2CEC
i, JZ2 R HE S BLZEER, 7] BE S [Cremim]*7E 2 A HES )7

a b

o 1 2 3 4 10 20 30 40 50 60
Loading level w (%)

5 CuM BB S[Cymim]Br HMAE()REBEAR

P [Csmim] & E(b)RIX R

Fig.5 Relationship between the interlayer distance

of CzM and the loading level of [C;smim]Br (a)

or the amounts of adsorbed [C;gmim]* (b)

Ad=d,—0.96 (montmorillonite layer thickness)
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Table 2 FT-IR spectra data of [C;gmim]/MMT hybrids

v,(CHy) v(CH,) O(CHy)

Sample
cm™ cm™ cm™

CMa 2927.7 2852.5 1468.7
CsMb 2923.1 2852.3 1470.2
CgMc 2920.2 2852.2 1470.3
CisMd 2918.6 2851.3 1470.8
CisMe 2919.8 2851.7 1470.2
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