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Scheme 1 Synthesis scheme of the amphiphilic comb-polymer, PASP-Na-g-DDA
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Fig. 1 (A)"H-NMR spectrum of PSI; ( B)'H-NMR

spectrum of PSI-g-DDA; (C)' H-NMR spectrum of PASP-
Na-g-DDA
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Table 1
DDA

The molecular weight and polydispersity index of PSI-g-

Grafting level (% )

M w

Ret. time( min)

M»\‘ //MII

14.3
20.0
33.3
40.0
50 .0
66.7

911
1803
3663
3671
3843
7303

10. 07
9.73
9.13
8.91
8.91
7.72

1
1
1. 14
1
1
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Table 2
micelles formed by PASP-Na-g-DDA

Hydrodynamic diameters and polydispersity index of the

Grafting level( % ) D(nm) Polydispersity index

33.3 136 0.214
40.0 108 0.275
50.0 103 0.297
66. 7 97 0. 335
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Table 3  Ratio of /; and I, of pyrene in different concentration of

polymer micelle

Concentration of micelle (mg/mL) L/1
5x10 72 0. 8750
2.5 %1072 0. 8472
5%x107° 0. 7226
5x107* 0. 6252
2.5x10°* 0. 6030
5%x107° 0. 6603
2.5x1077° 0. 6598
5x107° 0. 6653
5x1077 0. 6420

2(a) 5 i T HEFEE A RIVR B2 R A Y I
WS T 9O K B 6. AR R AW K B Rk B
/INTF CMC B R R A B R AEAE, R L v i 2
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5x 107" mg/mL B 28 60 A & AL, B A
WAE KBS P IE BT R, v F A B 5 5 K
PIAZ b 3 T A A R P s L TR
138 i BEAE 372 nm M1 392 nm Y5 & 5T 8 B kY
X SR s B e B A LA 2] TR 2(b) , KL R

600 -2 — 5x10 mg/mL
— 2.5x10 2 mg/mL
i — 510 mg/mL
500 A o
N - 5x10"*mg/mL
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e —e= 2,5%107 mg/mL
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E_.; 5x10°7 mg/mL
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Fig. 2 (a) Fluorescence emission spectra of pyrene with
different concentration of PASP-Na-g-DDA; (b) Plot of intensity
versus lgc for PASP-Na-g-DDA
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I TEM W T HA Rl 50% 1) 3G W R
FIIESL, NI 3 AT DLW 8 3132 94 K R+ S 3 5
P BRIE Ry 80 nm. TEM 1y & {6 22 B 1B /N T
i DLS B A3 & (103 nm) , 3% j& B T DLS

500 nm

Fig. 3 TEM image of micelle formed by PASP-Na-g-DDA
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PREPARATION OF AMPHIPHILIC COMB-POLYMER PASP-Na-g-DDA
AND EFFECT OF GRAFTING LEVEL ON MICELLAR BEHAVIOR
IN WATER SOLUTION

SUN Ting, YANG Bohan, LI Kun, LI Yapeng, WANG Jingyuan
(Alan G. MacDiarmid Institute, College of Chemistry, Jilin University, Changchun 130023)

Abstract Poly( succinimide) (PSI) ,obtained by polymerization of aspartic acid, reacted with dodecylamine
(DDA) and then hydrolyzed under basic condition for preparing an amphiphilic comb-polymer PASP-Na-g-
DDA. By varying the molar ratio of DDA and PSI, a series of polymers was synthesized with different grafting
level of DDA. Then their structure was characterized by gel permeation chromatography ( GPC) and 'H-nuclear
magnetic resonance (' H-NMR). The results showed that the targeted products were prepared successfully, and
the molecular weight increased when the ratio of hydrophobic chains DDA increased. Also, it was studied that
how the ratio of hydrophilic chains and hydrophobic chains affects the properties of the micelles formed by
these polymers and it was revealed that only the percentage of hydrophobic chains reached up to 33.3% or
above could the polymers form micelles; the critical micelle concentration ( CMC) value of the polymer of
which the grafting level was 33.3% was 1.259 x 10 ~° mg/mL. The particle sizes of the micelles formed by
the polymers were tested by dynamic light scattering ( DLS) : along with increasing the ratio of DDA in the
polymer chain,the hydrodynamic diameter of the micelles decreased from 136 nm to 97 nm; even spherical
micelle was observed under transmission electron microscope (TEM).

Keywords Amphiphilic comb-polymer, Grafting level, Micelle, Water solution



