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Fig. 1 A representative synthesis route for the DMBMAAB
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Table 1 The detailed feed composition of P( DMBMAAB-co-AM)

Code AM/DMBMAA ( mol ) AM/DMBMAA (g) APS (mg) NaHSO0, (mg) H,0 (g)
M-2.5° 100/2. 5 4.48/0.52 2 2 10
M-5 @ 100/5 4.06/0. 94 2 2 10
M-10 * 100/10 3.42/1.58 2 2 10

* Reaction conditions;reacted at the temperature of 15°C for 8 h



1206

I

5T

E 2010 4f

2 #R5itR

2.1 DMBMAAB B4 #) R 4 4y 47

FH'H-NMR %} DMBMAAB fi 45 #4 ik 17 T %
fE, a2 fros.

TE 6 =7.5 M s &R 38 (—CHy ) S
Wl 5 =1. 82 Fi1 3. 03 F 73 | X I T 5 & 0
FHEZE R LS (CH, = C(CH, ) —) 15 AU 541
HERHEE S (—N" (CH;),—),6 =4.57 4.51 I
3.69 ISR 3 N H S S WOIRAE 5, 430 X6 i
T SR A % 1 B (—COOCH,—) | 5 A&
J ¥ AR % S H S S (—CH,N T (CHy ) ,—) Al
AELAR SR 1Y HY S (—CH,—CgHy) . Hy 7 H1
FR LI RO, 75 0 5L E A S
Wewd = A= T B R R 25y, BT 8 = 6.05
5.66. HA, 1E 6 = 4. 67 I HEFH F — DAY /)N
g RS2 D,0 R S8 A B R B A R s
KR A ZEE h:bratdiergific = 4.99:
0.99:1.00:2.01:1.98:2.00:5.92:2. 98 Ll F4
HM AR FEE Z . S R T AR O A
W B #5772 % DMBMAAB, H 7' H-NMR & 5%
D2 B , 3R B P A 4k

f

a C
h
H>C=C<CH3 d e (I:ItIfBr* g
H COOCH3CH21\|1 =—CH,
b

CH,4
f f
*: the residual H of heavy water
c
h €
b
l | ﬁL [
. . l . | —

80 70 60 50 40 30 20

Fig. 2 '"H-NMR spectrum of the DMBMAAB
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Fig. 3 'H-NMR spectrum of the P( DMBMAAB-co-AM)
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Table 2 Ultimate composition of the copolymer

Ultimate composition

Viscosity-average

Code C (%) H (%) N (%) Conversion
AM/DMBMAAB ( molar ratio) molecular weight ( x 10*)
M-2.5 49.938 7.092 17.725 100:2. 44 86.2 157¢
M-5 44.852 7.673 15. 566 100.4.71 84.6 143
M-10 46.226 7.797 15.584 100 ;6. 08 80.5 —

*Viscosity was measured by an Ubbelohde viscometer at the temperature of 70°C and the viscosity-average molecular weight was calculated with the

formula for polyacrylamide: M = 802[ n]"% , M is viscosity-average molecular weight, [ 7] is limiting viscosity number.
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Fig. 4 Temperature sensitivity of the P ( DMBMAAB-co-
AM) with different DMBMAAB contents
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Fig. 5 The relation between apparent property and temperature
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Fig. 6 Microscope picture of the M5 solution at different temperatures( x 1000)
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Fig. 7 Particle size distribution of the M5 at the room

temperature
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Fig. 8 The relation between apparent property and pH
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SYNTHESIS AND AQUEOUS SOLUTION PROPERTY OF
A TEMPERATURE/pH SENSITIVE COPOLYMER

CAI Song' , XU Wenping', LIU Zengjin', LIANG Bing', FAN Xiaoyan®
('State Key Laboratory of Polymer Material Engineering, > The Catalogue Center of Sichuan University Library
Sichuan University, Chengdu 610065)

Abstract A temperature/pH-sensitive introducing monomer — dimethyl-benzyl-( 2-methacryloxyethyl )
ammonium bromide ( DMBMAAB) was synthesized through the reasonable design of functional groups,
combining the hydrophilic cation and hydrophobic benzyl on a same monomer. The structure and purity of
DMBMAAB was characterized by 'H-NMR analysis and liquid chromatography analysis respectively. The
copolymer P ( DMBMAAB-co-AM ) of DMBMAAB and acrylamide ( AM) was synthesized through the free
radical polymerization in aqueous solution. The P(DMBMAAB-co-AM) was characterized by 'H NMR analysis
and elemental analysis. The aqueous solution of P ( DMBMAAB-co-AM ) exhibits a different temperature-
response property compared to poly ( N-isopropylacrylamide ) ( PNIPAAm ), which exhibits a lower critical
solution temperature( LCST) at 32°C , however the P( DMBMAAB-co-AM) exhibits a higher critical solution
temperature ( HCST) . The transmittance and apparent viscosity ( apparent property ) changed evidently when
heating the solution of P ( DMBMAAB-co-AM ) from 50°C to 70°C. The pH-sensitive property of
P(DMBMAAB-co-AM) is another difference compared PNIPAAm, which is sensitive to temperature but not
pH-sensitive ;the apparent property changed sharply when pH rose from 11 to 12. Moreover, the apparent
property of P( DMBMAAB-co-AM) solution can respond to other environmental stimuli, such as surfactant
(SDS) and salt ( NaCl). The results indicate that P ( DMBMAAB-co-AM ) is a kind of novel functional
material, which exhibits the properties of multifactor response, and the interaction between hydrophilic and
hydrophobic groups in the chains and environmental condition were the main reason for the stimuli-responsive
behavior.
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