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29 UEEF ERYIUo|E (Nat-MMT)e] %ol&g 3-(methacryloyl amino) propyl
trimethyl ammonium chloride (MAPTAC) 8} R@vteAlA BryavjolEe] EHE H{AdL
2 AN E BA, 239} 2EEE T 5 Ue o1F APl ¥2¥ MAPTAC-MMTE A
284} A4 MAPTAC-MMT7} B4tel $=g-ofoll A N-isopropyl acryl amide (NJPAM)
2 2§35 4994 UeBEAE (PNIPAM-MMT) & Az3l9ch. MAPTAC-MMT S & 5.€|
Azd 4298 YeBPdas 9894 T8R! poly( M-isopropyl acrylamide) (PNIPAM)
o} obEzla] SEAl 4= (LCST) & Uehiloni, MAPTAC-MMTS] o] F7Hgel wat
PNIPAM-MMTe] LCSTE 2235 8 TGAAY dddA €294 =B 49<¢
Fdo] A2 RRAM vsle 53L& Baich

ABSTRACT: MAPTAC-MMT was prepared by exchanging the mineral cation (sodium mont-
morillonite) with 3-(methacryloyl amino) propyltrimethyl ammonium chleride, thus rendering
the mineral organophilic and forming polymerizable moieties directly bonded to the surface of
montmorillonite (MMT). Thermoresponsive nanocomposites (PNIPAM-MMT) were synthe-
sized by polymerization of N-isopropyl acrylamide in an aqueous suspension of MAPTAC-
MMT at room temperature. Thermoresponsive nanocomposites exhibited a low critical solu-
tion temperature (LCST) similar to unmodified poly( N-isopropyl acrylamide) (PNIPAM). The
LCST of thermoresponsive nanocomposites decreased in proportion to the amount of
MAPTAC-MMT. TGA results showed that the thermal stability of thermoresponsive
nanocomposites was improved compared to PNIPAM itself the thermoresponsive polymer.

Keywords: montmorillonite, thermoresponsive nanocomposite, low critical solution temperature.
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Figure 1. X-ray diffraction patterns of (a) Na‘t-
MMT, (b) MAPTAC-MMT, and {c) PNIPAM-MMT
containing 5 wt% clay.
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Figure 2. FT-IR spectra of (a) PNIPAM-MMT con-
taining 5 wt% clay, (b) MAPTAC-MMT, and (c) Na*-
MMT,

|
iy

\\-J

J

e INL®

! ﬁ‘ & |
N WD Y U

240220 200 180 160140 120100 80 60 40 20 0 -20 ppm
ppm
Figure3. '°C NMR spectra of (a) n-isopropyl-
acrylamide and (b) PNIPAM-MMT containing 5 wt%
clay.
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Figure 4, X-ray diffraction patterns of PNIPAM-
MMT containing (a) 1 wt%, (b} 2 wt%, and (c) 5 wt%
MAPTAC-MMT.
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Figure 5. Transmission electron micrograph of
PNIPAM-MMT containing 2 wt% MAPTAC-MMT.
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Figure 6. DCS thermograms of PNIPAM-MMT con-

taining (a) 0 wt%, (b) 5 wt%, (c) 2 wt%, and (d) 1 wt%

MAPTAC-MMT.
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Figure 7. DCS thermograms of PNIPAM-MMT con-
taining (a) 0 wt%, (b) 5 wt%, (¢) 2 wt%, and (d) 1 wt%
MAPTAC-MMT with MBA as a crosslinking agent.
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Figure 8. UV-VIS-NIR spectrophotometer of
PNIPAM-MMT containing (a) 1 wt%, (b) 2 wt%, and
(c) 5 wt% MAPTAC-MMT.
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Figure 9. Thermogravimetric = analysis curve of
PNIPAM-MMT containing (a) 0 wt%, (b) 2 wt%, and
(c) 5 wt% MAPTAC-MMT.
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