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Preparation and characterization of polymer nanosheets
by radical polymerization

LI Na, HU Xiaogian, BAI Ruke

(Key Laboratory of Soft Matter Chemistry ,Chinese Academy of Sciences, and Department of Polymer Science and

Engineering » University of Science and Technology of China s Hefei 230026, China)

Abstract: 4-vinyl benzyl 4-oxo0-4-((4-(phenylamino) phenyl) amino) butanoate (VPB) were designed and
synthesized, and then polymer nanosheets were successfully prepared by self-assembly and polymerization
of the VPB. Structures of the VPB and the polymer were characterized by ' HNMR spectroscopy and
infrared spectroscopy. Sell-assembly of the VPB and the polymers were investigated by transmission
electron micrography and X-ray analysis. The results indicate that VPB can self-assemble into two-
dimensional nanosheets in the mixed solution of toluene and acetone, and morever, VPB can be
copolymerized with N-butyl maleimide to form a polymer nanosheet with a size of several micrometers and
thickness of 2 nanometers. It has been demonstrated that the combination of self-assembly and free radical
polymerization is a convenient and efficient approach for the preparation of polymer nanosheets.
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Fig.1 Synthetic routes for compound VPB

AR A s 18] 500mL B B P i A N-
XA T (9.21 g ,0.05 mol) . T ZFREF (5.00
2,0.05 moD) 1 300 mL & F4eiE 7. =i 50T
PEFE 12 h JEHh s o R G TvE O S Bk VE K =
TN S AE 40°C T B2 T 445 8 ) 44k, 7=
K .87.3%.

'H NMR (DMSO. 300 MHz), & (ppm):
12.01 (broad, 1H, —COOH), 9.80 (s, 1H, Ar—
NH), 8.00 (s, 1H,—NH—C —0), 7.45~6.74
(m, 9H, Ar—H).

"C NMR (DMSO, 300 MHz), & (ppm):
173.85 (1C,—COOH), 169.39 (1C.,—NH—C —
0), 144.12~132.29 (3C,—NH—Ar—C), 129.09
~116.62 (5C. Ar—C). 28.89 ~ 30.86 (2C,—
CH,—CH,—).

VPB 1 & B 4% ) 4K (2.84 g, 10 mmol) &
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Fig.6 FTIR spectra for compound VPB and N-butyl maleimide

HRY ML AIOCIE WA 6 fras, Hoh s
3300 cm " W AT U6 Sy T JH 1 fi 46 4 3 L 2960
K 2870 em ™' Ak 1 B WS Sy N-IE T Sk B ok I I i
SR ot B B A A0 4 4R S 04 E o e VPB UN-T
B ke ot S i A 3R P 0 21 40 5 3 (&L 6) . mT LA
S5 8, VPB AT N-IE T 56 5 3k ik 3 fie 2 (7]
Bt T B A AR R Y.
22 VPBHMREWMBHEXEHRNWRIE

1 375 BT 5 4 20 2 Y800 A 5k B0 0 -, A AR BT

o
o
L

e
=
1

WBR A it i

(]
=]
1




B WA RS H &R AR R EMH 195

B 7 VPB(a~b) HREM (c~DFHEFEY (e~
BHEEGHEFBERE
Fig.7 TEM images for VPB (a~b), homo-polymer (c~d)

and co-polymer (e~f) assemblies
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Fig.8 AFM images for VPB (a), homo-polymer (b)

and co-polymer (c) assemblies
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