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Scheme 1 Synthesis of NVIBA monomer
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PNVIBA macromonomer

Scheme 2 Synthesis of PNVIBA macromonomer
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Table [ Synthesis of PNVIBA

OligoNVIBA CMSt  Yield M,
Ne . MM
M, x 107 (mool) (mmol) (%) (x107*)

1.02 0.65 6.50 89 1.04 2.02

0.88 0.46 4.60 90 0.90 2.30
0.65 0.90 9.00 74 0.7¢ i.84

AW N =

0.34 1.51 15.2 59 0.36 1.95

“Reaction time:72 h; T = 30°C ;40 mL DMF was used as solvemi.
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Transmittance (%)
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Fig. 1 Temperature dependence of optical

transmittance at 500 am for 0. 2 wi% aqueous

solutions of PNVIBA macromonomer

B Hesting up; [0 Cooling down for M, = 3600 in

Table 1; @ Heating up; O Cooling down for M, =

7000 in Table 1; 4 Heating up; <> Cooling down

for M, = 3500 of PNIPAAm ( from
Reference 10)
100
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Fig. 2 Conversion profile against polymerization time
in the copolymerization of PNVIBA macromonomer { No.
4 in Table 1,1 mol% to 5t) with styrene {5 mmol)
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Table 2 Copolymerization of PNVIBA macromonomer (M,) with St
(M, }*

Run M,/M,(%) FEthanol/Water D,{nm)* PDI
1 510 1410 1.02

510 950 1.0

3.5/1.5 1300 1.1

th W N e

3
1
3 3.5/1.5 850 1.01
3

3.5/1.5 310 1.02

“St1: 5 mmol; AIBN: 1 mol% to total monomer; Solvent: 5 mL;
Polymerizatio time:24 h; T: 60°C; Run 1 ~ 4: Macromonomer ( M, =
3600) and Run 5: Macromonomer { M, = 7T000) were used.

* D, from TEM
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Fig. 3 Effects of macromonomer ( M, = 3600 )

concentration on diameter of particles in ethanol/water
(&)} or ethandl (@)
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Fig. 4 Temperature depend of diameter in the

PNVIBA-g-PSt nanoparticles measured by laser light
scattering ( N4SD)

Fig. 5 TEM image of PNVIBA-g-PSt nanoparticles prepared by
{No.4 in Table 1) with St

copolymerization of

2 AREEBTERB/RRR Y, THE
PVNIBA X7t F R MR N B RESIE®N . B R
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1 pm

Fig. 6 TEM image of PNVIBA-g-PSt nanoparticles prepared
by copolymerization of (No.3 in Table 1) with
St
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STUDY ON THERMOSENSITIVE POLY( N-VINYLISOBUTYRAMIDE) GRAFTED
POLYSTYRENE NANOPARTICLES

CHEN Mingging, CHEN Yu, LIU Xiaoya, YANG Cheng, AKASHI Mitsuru
{ School of Chemical and Material Engincering, Southern Yangtee University, Wuxi  214036)
( Faculty of Engineering , Kagoshima Univensity, Kagoshima  890-0065 )

Abstract  Poly( ¥-vinylisobutyramide) (PNVIBA) macromonomer was synthesized by free radical polymerization of
N-vinylisobutyramide in the presence of AIBN and using p-chrolomethylstyrene as end capping agent. The molecular
weight of PNVIBA can be controlled based on the process of prepared NVIBA oligomers by changing concentration of
2-mercaptethanol . The PNVIBA macromonomers exhibit remarkable thermosensitive properties for temperature change
in aqueous solution. The PNVIBA grafted polystyrene( PNVIBA-g-PSt) polymeric nanoparticles were prepared by the
free radical dispersion copolymerization of PNVIBA macromonomer and styrene in ethanol or ethanol/water mixed
solvents . The effects of molecular weight and concentration of the macromonomer and composition of solvents on the
particle size and morphology of the PNVIBA-g-PSt nanoparticles were studied. Changing macromonomer
concentration and reaction condition could control the particle size in diameter and morphologies of the
nanoparticles .

Key words Poly( N-vinylisobutyramide) macromonomer, Thermosensitivity, Diameter and morphology of control



