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Table 1 Conditions and results of polymerization

Polymerization
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Sample code [ NIPAM ]: [CTA ]: [ AIBN ] Yield (% )
time (h) M, M_/M,
PNIPAM 24 1200:0: 1 75 46800 1.52
PNIPAM-DMAC-1 12 1200:3:1 20 24500 1.17
PNIPAM-DMAC-2 24 1200:3:1 78 34900 1.32
PNIPAM-DMAC-3 48 1200:3:1 93 35800 1.35
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Fig. 1 The RAFT synthesis of PNIPAM-DMAC
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Fig. 2
PNIPAM-DMAC-2 in ethanol

UV-Vis absorption spectrum of 1.0 g/L
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Fig. 4 FTIR spectra of CTA (a), PNIPAM homopolymer (b)
and PNIPAM-DMAC-2 (c¢)

Py xob HR SOV (952 . e, BEE IR T, A
R B W RWAREL 72 gy, G Wy a5 o A 2R
BEAR (181 S) , 2 WL b 2 By oy 88 5 385 178 Ohy ¥ iy
FUARIR; 53 A, 1 Pl s a3 10 728 A2 ] 396 69, 243t
JIE AR IR T AR % 728 i VA M SR A B ] X
YOI T R A R I S A ) SR V-5 T T U
Mt B A 3R NS5 TR 5k 9 M TG G )t A [
HY T FF B A R R T b R K s R 1 5
A (AT P R A 0 B i ) SR V-5 N R TN
M e 19 LCST i 2 [t PNIPAM fiX, HEEH & —
PP A0 R A 0K ) g 66 1149 3R V-5 TR R T 0 T A 119 23
TR B R L LOST i B R fIC A9 i 32 A (T



113

B A BB RV R & =

P 4 e 2 K T 3 5L 19 PNIPAM. HF 5% 1251

6). PNIPAM % i #55 P 52 31 K s 5 A A1 43 F 1 XL
HEZM L AKS> 7 R PNIPAM ) 3 G0ME 52 oK ity 3
P 2 1, T 42 787 43 1 2 (%) PNIPAM ) i Aok 8 22
ZEN TR AR A R R AW T i
K, LCST i@ E 8 Z 84y F o i, & —H
SLIEAT R S5t JE 0 B V-5 DR B T 0 B A P
K ity BE il L 0T 45 5y KA M AR 3R L LCST
T L PNIPAM X, [ B 256 5 9 3 F £ 04 188 K il
HRA W N2 B # %, 530 LCST & B B 43 1
1 T PR AR

—o—PNIPAM
100 —0—PNIPAM-DMAC-1
—4—PNIPAM-DMAC-2
g0l —v—PNIPAM-DMAC-3
S
g 60f
g
R=
g 401
g
= 20F
O C 1 1 1 1 1 1
26 28 30 32 34 36 38
Temperature (°C)
Fig. 5 The change of transmittance of 5.0 g/L polymer

aqueous solution as function of temperature

34

33r

LCST ('C)

31F

1 1

PNIPAM PNIPAM-DMAC-2
PNIPAM-DMAC-1 PNIPAM-DMAC-3

Fig. 6 LCST value of different polymers measured by dynamic

light scattering and transmittance

TR WY T E W A AT R T iy 1) 2R -
S5 T R TN TG e K S YOV B 5 R B B G R B
& PNIPAM-DMAC-2 5 & W) 7K ¥ W U B iy 388
AEE AR %G O AR 78 AR 15 0 R (' 7)), B
LCST i JEREAL ( 8) . 3X 0] fEJ& il v 1) ok
13 R W e Z ) 2 fil TR IS K A A TR A
WAE K AR B S BUM % 72 31 i R BR LCST &
B

Transmittance (%)

Temperature (°C)

Fig. 7 The change of transmittance of PNIPAM-DMAC-2
aqueous solution of different concentrations as function of

temperature

33.0

3251

3201

LCST(C)

30.5+

50g/L

10 9/l 259

Fig. 8
DMAC-2

The effect of concentration on LCST of PNIPAM-

Ja R T a-CD X & 44 Jik 25 IR T i
LB T N-5E D 5L T I 0k e 1 TR R s . /9
(a) f1(b) 4> 5 & «-CD %} PNIPAM F1 PNIPAM-
DMAC-2 54 W) /K % W5 o 26 -1 B2 OC R A 52 1)
G5/ K], o-CD BT N IF A fE 2k 28 PNIPAM A1
PNIPAM-DMAC-2 344 LCST 25 00 f) 3 45 4 1k
{H 22 FEAIK PNIPAM & W1 LCST i B R4 &
PNIPAM-DMAC-2 % 4 ¥ ity LCST i . A i &
1, a-CD S — 2 HAG P 7K 2 16 R 5% 7K A1 L 465 48 1)
R K ER A A 90, RE A8 A4 Fh A il RT R AR )
PE A HLA TR LA S5 ). PNIPAM A 9 b
uigE o AIBN 51 & 55, T HARBRE K, A
5 a-CD JE 454, a-CD 7E PNIPAM 7K ¥ Wi
FIVE SRR R R 260, FEER TH S REY
UK Z (R JE ) S, (A A AR 5 5 Rk, &
£ PNIPAM iy LCST i J& [% 5. ifii 7 PNIPAM-
DMAC-2 RAWKER,a-CD 5K —H &



1252

IR S S 2012 4F
a b
100 -
80+
S
3 60 +
g
e 40f
&
F
20 —a—Noa-CD —o— No a-CD
—0—0.25 g/L o-CD —o0—0.25 g/L a-CD
——0.5 g/L a-CD —— 0.5 g/L o-CD
0 -

30 32 34

Temperature (°C)

28

36

30 32 34

Temperature (°C)

28

Fig. 9 The change of transmittance of 5.0 g/L of PNIPAM (a) and PNIPAM-DNAC-2 (b) aqueous

solution as function of temperature at presence of different concentrations of a-CD
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Fig. 14 The fluorescent intensity (a) and wavenumber (b) of 5.0 g/L PNIPAM-DMAC-2 aqueous
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STUDIES ON DIMETHYLAMINOCHALCONE-TERMINATED
PNIPAM WITH INTELLIGENT FLUORESCENCE

Chun-hua Luo, Qiu-jing Dong, Li Yu, Cai-hua Wang, Yu-min Cui
(School of Chemistry and Chemical Engineering, Fuyang Teachers College, Fuyang 236041)

Abstract Dimethylaminochalcone-terminated PNIPAM ( PNIPAM-DMAC ) with intelligent fluorescence was
prepared by reversible addition-fragmentation chain transfer ( RAFT) polymerization of N-isopropylacrylamide
(NIPAM ) with dimethylaminochalcone-containing trithiocarbonate chain transfer agent ( CTA) in THF
solution using AIBN as initiator, and the structure was confirmed by FTIR,'H-NMR and UV-Vis spectroscopy.
The thermosensitivity of PNIPAM-DMAC and the fluorescence responsive to solvent polarity , temperature and
molecular recognition were investigated. The results show that PNIPAM-DMAC has a lower critical solution
temperature ( LCST) poly ( N-isopropylacrylamide) ( PNIPAM) , and the LCST of PNIPAM-DMAC decreases
with the increase of polymer molecular weight and aqueous solution concentration, increases with the addition of
a-cyclodextrin ( @-CD ). With the increase of the solvent polarity, the fluorescence emitting wavelength of
PNIPAM-DMAC redshifts basically and the intensity of fluorescence possesses maximum and minimum values,
which exhibits solvent polarity sensitive fluorescence properties. Compared with the fluorescence of PNIPAM-
DMAC aqueous solutions in the low and high temperatures, it is found that the fluorescence intensity of
PNIPAM-DMAC has been obviously enhanced and the wavelength blueshifts in the high temperatures and the
fluorescence spectroscopy changes reversibly with respect to the temperature fluctuation, which endows
PNIPAM-DMAC with the reversible temperature “on/off” fluorescence properties. After the addition of a-CD
to PNIPAM-DMAC aqueous solutions, the fluorescence intensity is enhanced and the wavelength shifts blue
slightly , which shows molecular recognition sensitive fluorescence properties.

Keywords Poly ( N-isopropylacrylamide) , Thermosensitivity, Temperature switch, Polarity sensitive

fluorescence, Molecular recognition



