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2o JEE EBridzilelE (Nat-MMT)e] r}o]2S  3-(methacryloyl amino) propyl
trimethyl ammonium chloride (MAPTAC) ¢} n3ukgA# ErdzijolEe ¥HE {40
2 AR A, 2 35Ee  + de o1FEfel F3E MAPTAC-MMTE Al
Zstg et g2oA] MAPTAC-MMT7} &4t FgddlA] NM-isopropyl acryl amide (NIPAM)
g %3l 4de9A Ux=E2@dA s (PNIPAM-MMT) & AZ3sl%th. MAPTAC-MMT 2.2 7¢
28 2294 YnBIPAE s 9294 B9 poly( Misopropyl acrylamide) (PNIPAM)
9} vl@vtA] FEdA ¢4 2% (LCST)E vehiglon, MAPTAC-MMT9| <o) Zrialel we}
PNIPAM-MMT?®] LCST+ ZA3I¥cth Ed TGAAE Aol A e84 B ge gt
o] e L&A v)3le ¢3E S BT

2 g

ABSTRACT: MAPTAC-MMT was prepared by exchanging the mineral cation (sodium mont-
morillonite) with 3-(methacryloyl amino) propyltrimethyl ammonium chloride, 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 unmedified 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.
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Figure 1. X-ray diffraction patterns of (a) Na‘t-

MMT, (b) MAPTAC-MMT, and (¢) 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.
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Figure 3. '3C NMR spectra of (a) n-isopropyl-
acrylamide and (b) PNIPAM-MMT containing 5 wt%
clay.

MMT BRH2s @48 A3 ol5age 54 W
=81 1620 cm™'d|Ae] WMET} AletA] FFo] o] Fo
28 ¢ 5 et 283 Figure 38 13C NMR
o} A#E TAE AHo|th, NIPAMS] methyl car-
bone] EA4=7F 20ppm  FHelAM vrepud,
methyl carbon® carboxyl carbone] EA = =7}
2}z 407} 165 ppm ZEANA eSS & F 9
t}. 22l NIPAMS] ZA$ 3 dde 13173
127.1 ppmollA] o]FA e §4 H =7 Jehdz L
ou 33 Fol& olF AR HA vak AeRe
¢ = AMEL, o5 Fd MAPTAC-MMT#

266

LRS- AL

NIPAMo] 32350 eS ¢ 5 YA |ua) 2
2 AzHE 4394 UYeEdAR A2E #@Ug
& glom,

o]& ¥h& scheme& ofefof ekt

Na*-MMT + H,C=C{CHCONH(CH,)N*(CH;), CI

Intercalation
- —

MT /N7 + NaCl
(MAPTAC~MMT)

MMT /N7 +  (CH,),CHNHCOCH=CH,

MMT

Polymerization
- .

—(CHZ—F-CHz—lCH};(CHZ—(LH)n— (PNIPAM-MMT)
CH, R

Where , AN\ (CH)sN*(CH,);NHCO(CH,)C=CH,
R = CONHCHI{(CH,),

Figure 4= 98¢94d UY=EFA8E Ax3t=
R0jx MAPTAC-MMTe| o o3 Adgke v
B7] 938 MAPTAC-MMT 1, 2 81 5wt%
& 3lA NIPAME F&3le XRD= #2332
o}, Figure 494 Hi= A3 7ro] MAPTAC-
MMTe] &l dagle] MMTe] 5497371 Yehy}
A kA olg B Wed Y=EFAEI} Az

2ee ¢ 4 ek delm nER} HESL o
gelAele Fo R4® YHE A skl
TEME& o|g-3lof PNIPAM-MMT& ##3 25

Figure 59 Jehdict. 2ddAM 2 2l 3ol
MMTe] dgAlo|E ZEo] PNIPAMY u EE 2

Batgo] e & 4 Ak

dwtr oz AR EFANME 57 Sl
utgt EFE] 49UA (miscibility)o] F71@th 2
2 oj® EgA oAl LCSTr #as&d), o] &
T olgiMe EFEel @dHoE JeAT
LCST oldelXe Ao Zejgth o2dt LCSTE
Jel= g3l Aol PNIPAM/E  Aolu,
LCST ol 2xdixe LA $33te Aol

Polymer(Korea) Vol 25, No. 2, March 2001



g e2+A Poly( N-isopropylacrylamide) /Clay v =%

Relative intensity
Exothermic ———

24
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%, (¢) 2 wt%, and (d) 1 wt%
MAPTAC-MMT.
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Pigure 7. DCS thermograms of PNIPAM-MMT con-
taining (a) 0 wt%, (b) 5 wt%, (c) 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 wit% 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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