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ABSTRACT : A series of organophilic montmorillonites (MMTs) modified with various alkyl siloxane amine
oligomer groups have been synthesized and their properties were investigated. New organophilic MMTs
containing siloxane amine oligomers with alkyl group instead of conventional alkyl amines were synthesized to
improve thermal stability as well as gallery spacing. The organophilic MMTs were synthesized from MMT by
utilizing the siloxane amine oligomers with various alkyl groups in the water/dioxane solution, which was
performed without aq. HCL. Thermal decomposition temperature, gallery spacing, and hydrophobicity of
synthesized organophilic MMTs were investigated. X-ray diffraction and TEM experiment results on new
organophilic MMTs demonstrated that introduction of siloxane amine oligomers increased d-spacing between
silicate layers. The decomposition temperatures of new organophilic MMTs measured by TGA was remarkably
improved above 200 C as compared with those of conventional alkyl substituted organophilic MMTs.

Keywords . organophilic montmorillonite, decomposition temperature, siloxane amine oligomer, d -spacing,
intercalation.
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Scheme 1. Synthesis of organophilic montmorillonite.
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Figure 1. FT-IR spectra of organophilic montmorillonites. (a)
MMT-PSiO and (b) MMT-PSiO-AC.
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Table 1. Synthetic Results of Organophilic-MMTs

EA for carbon(%)

organophilic . acid degree of

MMT amine chloride value value substitution

caleulated  found %)

0

Na-MMT - - 0 0 -

hexadecyl _

MMT-Cs %5 256 100

. KF-8004

MMIPSO (o beghal 300 271 903

MMTPSIOAC K804 Y 303 295 g93
chloride

MMTPSIODC  KRsod S g 93 gig
chloride

MMTPSOMC  KES0o4 ™™ 56 295 90.5
chloride

MMTPSIO-PC  KFsops  PHMEOYL g 316 g6
chloride

MMTPSIO0C  KRSo4 Y ma g gy
chloride
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7} QAdek P! Figure 20 SAld|Alo}
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A8+=H, Figure 2014 RoAF5%
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St =4el wet AR4d MMTS] 53+ A=
£33 AolA 64 ASE A Zrlshs ARE HF
ek T3 Figure 30l 2717] $hf AZAL ol £
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Table 2. Characteristic Evaluation of Organophilic-
MMTs according to Length of Alkyl Chain in Silox-
ane Amine Oligomer

water

. o gallery IDT MDT
modified MMTs  28(°) spacing (A)° abS(()or/?)zlnce °0) f °0)*
Na-MMT 7.4 (11.9)° 18.7 - -

MMT- Cy4 32 33(27.9)° 77 ~200 250
MMT-PSi0  N.D.’ 64 5.1 336 513
MMT-PSIO-AC 14 84(64.0)° 2.1 352 517
MMT-PSiO-DC  N.D. ~100 2.2 364 52
MMT-PSIO-MC ~ N.D. ~100 25 344 517
MMT-PSiO-PC  N.D. ~100 32 348 526
MMT-PSiO-OC  N.D. exfoliation 34 364 535

“Measured by XRD. * N.D.: not detected. © Determined by TEM.
“Gallery spacing : measured by XRD. “weighed at 100 % humidity
affer 24 h. 7 IDT(initial decomposition temperature) : determined by
TGA. *MDT(maximum decomposition temperature) : determined by
TGA.
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33A
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Figure 2. Comparison of gallery spacing of organophilic mont-
morillonite determined by TEM. (a) Na-MMT and (b) MMT-
PsiO.
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§ 84A

(b)

Figure 3. Comparison of gallery spacing of organophilic mont-
morillonite determined by TEM. (a) MMT-PSiO-AC and (b)
MMT-PSiO-0OC.
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Figure 4. TGA pyrograms of organophilic montmorillonites. (a)
MMT-C;6 and (b) MMT-PSiO-AC.
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Figure 5. TGA pyrograms of organophilic montmorillonites. (z)
Na-MMT, (b) MMT-PSiO, and (¢) MMT-PSiO-AC.
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Figure 6. Variation of water absorption properties with carbon
numbers in alkyl siloxane amine oligomers. (a) Na-MMT, (b)
MMT-Cy4, (¢) MMT-PsiO, (d) MMT-PSIiO-AC, (¢) MMT-
PSiO-DC, (f) MMT-PSiO-MC, (g) MMT-PSiO-PC, and (h)
MMT-PSiO-OC.
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