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Abstract: Poly (AV—isopropylacrylamide) (PNIPAAm) containing polydimethylsiloxane (PDMS) block and
nano clay was obtained by the polymerization of NIPAAm and [3— (methacryloylamino) propyl] trimethyl
ammonium montmorillonite MAPTAC—MMT) with PDMS—macroinitiator. The polymer was characterized
with FT—IR, XRD and DSC. The addition of PDMS in the polymers did not affect the value of the lower
critical solution temperature (LCST) and the glass transition temperature (7;) of the PNIPAAm. However,
the swelling ratio decreased with increasing PDMS contents. In the case of PNIPAAm containing nano
clay, the content of MAPTAC—MMT did not affect swellability, but the 7 of the PNIPAAm decreased
with increasing nano clay contents.

Keywords: N—isopropylacrylamide, montmorillonite, polydimethylsiloxane, thermo—reversible, swelling.

M = AP Fe] FA AN Al ke

PNIPAAme®] ¢sl= A4S el
ol WS S AR Al Sl

Aol 5% 7F3AS Yehlls miA= 32 T HZollA] sletdAlg-<) A3 YA Asdo] Hofvp AJlg] B4 549 =2 FIPIS 2
2% (lower critical solution temperature, LCST) & ehit) Q7] ol A o = B8 A AT} ok g BT ol
AH 75 ANE 2ol met e = bl tisk xsd <] AMgE]e] ghEE e AelE F3HE a54o] ol A A

W3R dojupn, 81AE AR Wk el wEh WaE
LCST7} WglsHAl ) NIPAAMS 354 wekaof 2533
e LCST 3k S7sARE 2 ==l 7495 1 Widiv) =
o, g9 pH,* ™ o] 2% Tofl me} BRI 9 LCSTE Zelrit.
o8k 48 A4 wjol] PNIPAAMS oFEe 67 Z2auljok uj

TTo whom correspondence should be addressed.
E—mail: ksyoon@ulsan.ac.kr

166

599] 2ol thek ko] o} ke i, A okl by

& o ek 2, AR FUAC) oRE Falge okEe) 214t A

2 FEA) o] ol e AeE RS T

AT} FFRFORA FSHIE 19I5t okew] ofe] 4 g By

BA9) T39S 28T vk S PNIPAAMY] 34412
N

oFes TIAIRTE A2 57 ke Zlo] ot



Nano Clay %} Polydimethylsiloxanes ¥3l= Poly (N—isopropylacrylamide) &

o ke A e wiRel] Al AlRe W gk ol i
s o S Wi WAL 498 sl g
2 hE IRAES] NAE ATE WA B A7) 9]
% .17

A% Y2 AR 9
=]

32 B BV okl 2
F 99 U A 1) BAS 3A) Alsie) Eistel Abgct, of
ajﬂﬂa%ﬂﬂiwﬂHEﬂimﬂ”ﬂﬁlEﬂﬂﬁmzo
2 & A Qs s EEE RV EMMMT) of dist
AL Sl 5 et} e
R el 1% S ) & o 71

59 5o B4 well DAk Sy

F

5

T o
Hj&m
[l
g T
rlo

Mo M o
£
o
2
('_I%

4
92

17
30 r
e
Py
rlo

ut
ﬂJO

o
)

MMTb AZAPIES] de7%5 2 Sl BdRA 53R
Az o Bl Fo= Fe7) 7hssh| whzel v 2712 AR
7 Sirk 9 Fo = FeElehs g 7] o RE Slel WA
£ T8I T3 T AlolellM T8 A7 Aotk 1EvE MMTS)
= APoli= ol 2] wiEel A5 WY U=V 3l
th TEA, WA S ARlE AR uHE Zlo] Qs of7)d
AMEBR= AoRe lets 2k 7 o83k Zloltk MMT 9}
PNIPAAmM?] Hekalo] gt A= o] o] Q=1 Bignotti:
MMT/PNIPAAmM®] 53A12] NaCl S=8-2ellA] NaCl F&=ol w
HEEE Heg 0 * Shibayama 52 MMT] PNIPAAme]
A2 Fatel gt 7S K agich

Z18i4, o]27EA] PNIPAAmM %9l 22]23} nano clayE 84 &
8t Al digt Bas= §lo] o oM NIPAAMS: polydi—
methylsiloxane (PDMS) macroinitiatorE €3} £33} PDMS
:'é'— 333k PNIPAAm= $93191 PDMS7} PNIPAAMS] €44 A
gl AaF e vRl= FEE APk, T3 o5 F8Al nano
ayE 37Fsle] nano clay7F S8A1S] G2 44 9l &3 el v
& B3 ZARISICE

mN

o

(

A s
SHE -

Al2F & 717]. Ao ARg-3F N—isopropylacrylamide (NIPA Am,
Aldrich Chemical Company, Inc., USA) &= 19 Ao n—3Wtef| A
AAAsF] AFEsI o, JiAIA|QT N N—azobisisobutyronitrile
(AIBN, Aldrich Chemical Company, Inc., USA) S H|g-&-0]| 4]
WAl ARSI 7FAlRl ethylene glycol dimethacrylate
(EDGMA, Fluka Chemical Company, Inc., Switzerland) 2} poly —
dimethylsiloxane macroinitiator (B-EAFF0] 4000074 o]
PDMS segment2] HEA1g0] 5000, azo”] <] 0.2 mmol/g,
Wako Chemical Company, Inc., Japan) &= JAISHA] ¥al AMEs)
St} Nano clay® AFE-3F Na'—montmorillonite Na—MMT,
Rockwood Inc., U.S.A) £ Na F50] 92.6 meq/100 goH [3—(me—
thacryloylamino) propyl] trimethy]l ammonium chloride MAPTAC,
Aldrich Chemical Company, Inc., USA) 2} HE&-AA NaE %3k}
o] ARg3RiTt

71712= A B335 A (FT—-IR) = UnicamA k] Mattson
5000, X—ray diffractometer+ Rigaku(Japan)AF2] RAD—3C

s A g BEAS 167

&, DSC= TA(US.A)AF] DSC2910+ ARt
MAPTAC-MMT2| &4, 1 Lo] 7ol Na"'~MMT 10.0 g&
TAIA 3 Bt A 5 o710l 1.0 M NaCl 484 250 mL
= 7kskar 75 TollA] 24417 £9k wRlst & AAReEt) Ha
ofe]l 0.10 M AgNO; &5 7Fsto] f4ol2o] HEWHA| ks w7t
2| ZRdea AR RS mEslglon A8 Na' -MMTE 2

[‘.’E

T BN 7AxEITE AxE Nat'—MMT 3.0 g€ 755 100 mL
of] BAMAZ] & MAPTAC 1.59 g& F7alar Aol 2447k &
ok WHIAZI & 9] Bejslo] MAPTACYE ARlE MMTE 2gith

WRESEE AR S8l SR VIR & AAEEE s e
A A& MAPTAC-MMTE d2elx] 2413 54t
AF AZAA olE ERpEE Ffste] ARGERITE REESA-
Figure 19 Jellor FT-IR¥} XRD =% A= Figure 49}
50l 242k vYepigich

e &Y. T38A 82 1.5 mm A& 7 }
Teflon®2 2 o]F% E(mold) & 50 FAP|Z Wk
< ek F 80%1 CollA] 24A17F 5 RESAIZTE o % %J
< sec—butyl alcohol 4.0 mLef| Table 1o YeRH W-g-5& ks 7}
7} ZEpela] & St & HAR RS X3S $ ol Yol F

el

CH, O  CH;
MMT Na' + HyC—N—CH,—CH,—CH,—N—C—C=—=CH,
H
cr
CHs
- NaCl
CH, (0] CH;,

MMT~ H;C—N—CH,—~CH,~CH,—N—C—C=—=CH,
H

CH,
Figure 1. Preparation of MAPTAC—-MMT.

Table 1. Feed Composition of Poly(NIPA Am-co-polydimethylsiloxane)
Containing Nano Clay

Sample NIPAAm(g) MAPTAC-MMT(g) PDMS(g)
N 2.00 0 0
S-1 1.94 0 0.06
S-2 1.88 0 0.12
S5-3 1.82 0 0.18
S—4 1.76 0 0.24
S=5 1.70 0 0.30
C-1 2.00 0.03 0
Cc-2 2.00 0.06 0
C=-3 2.00 0.09 0
SC-1 1.88 0.03 0.12
SC-2 1.88 0.06 0.12
SC-3 1.88 0.09 0.12
SC—4 1.82 0.03 0.18
SC=5 1.82 0.06 0.18
SC-6 1.82 0.09 0.18
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Figure 2. Polymerization of NIPAAm initiated by polydime—

thylsiloxane macroinitiator.
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Figure 3. Polymerization of NIPAAm and MAPTAC-MMT
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Figure 4. FT—IR spectra of Na'—MMT (a); MAPTAC—MMT (b);
and PNIPAAm—MMT (c).
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Figure 5. XRD patterns of Na*—MMT (a); MAPTAC—MMT (b);
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Figure 6. FT—IR spectra of Sample N(a); Sample S—2(b);
Sample S—3(c); Sample S—4(d); Sample S—5(e).
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Figure 7. FT—1IR spectra of Sample N(a); Sample C—3(b);
Sample SC—3(c); Sample SC—4(d); Sample SC—6(e).

Table 2. T, of PNIPAAm Containing PDMS and Nano Clay

Sample 7:(C)

N 140.65
2 141.08
—4 141.17
1 137.80
2 136.20
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