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Fig. 1 IR spectra of NPEO-MA and NPEO-OH(a) and L'V spectrum of NPEQ-MA(b}
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Fig. 2 GPC curve and the spectrum of 'H-NMR of
PS- g-NPEQ amphiphilic grafi copolymer
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Table 1 The characterization of PS-g-NPEO40 amphiphilic graft copolymer”

Ratio of feed M, M, M, Graft wi%
Samples
(NPEO-MA) (wi%) {PEQ) (PS-g-NPEO) { PS-g-NPEQ) number {NPEQ)

40-5 5 2048 21520 68558 1.268 3.79

40-20 20 20438 20042 41020 2. 468 12.32
40-40 40 2048 19141 35024 3.162 18.49

40-60 60 2048 16990 32610 5.072 31.85

° Conditions: Initiator BPO: Solvent toluene; 80%C; 12 h
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Fig. 3 The relationship between NPEQ content in
copolymer and contact angle

Concentration of P3-g-NPEO: 0.02 g/mL
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Fig. 5  The relationship between concentration and

contact angle in different solvents
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Fig- 4 SEM images of the surface morphology of PS-g-NPEQ copolymer with three different composition
Concentration of PS-g-NPEO: 0.02 g/mL, sample on PET film
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Fig. 6 SEM images of surface morphology of PS-g-NPEQ 40-60 film prepared in THF on PET
a)0.005 g/mL; b)0.01 g/mL; ¢)0.02 g/mL; d)0.04 g/mL
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Table 2  The surfface chemical composition of PS-g-NPEQ 40-60

copolymer with different preparation concentration

Concentration C.(C—0) C.(C—C})
Samples
(gfmL) (%) (%)
40-60-05 0.005 35.775 64.225
40-60-10 0.01 37.647 62.353
40-60-20 0.02 15.777 84.223
40-60-40 0.04 3.185 96.815

Solvent THF; Subtract PET



54 B HEENEEELEY PS-NPEO WG KR E HE RIS 747

H 7 BLBEERER, AR PS-g-NPEO 40-60
WE,7E PET REMAEM SEM 8B B . WA+
ALUELREAR, BRXENERELASZRHA
2.5 THFERZEABRAKME S . XTEEREH T H
FEREELE BAELIBP R H T#
BURE HOEBERS  EEBE YR, &

HPEOANKE B CA BIK WER /o, B
ERNOER KEEFER REYSHTHEN
HE FEHESSERENBERESHAELN, BIRE
MPEETEROERAK HERENRES, L
RYETRE ,PEO REEE MR, PEO A 4 A9 Xt
ERTHR,CA L7,

Zpm g

Fig. 7 SEM images of surface morphology of PS-g-NPEO 40-60 film prepared in toluene on PET
a)0.005 g/mL; b)0.01 g/mL; ¢)0.02 g/ml; d}0.04 g/mL
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Fig. 8 ATR spectra of PS-g-NPEQ 40-60 grait copolymer
film prepared from different concentration on PET
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Fig. 9  XPS spectra of PS-g-NPEQ 40-60 film in

different solvents
a) PS-g-NPEQ 40-60 in THF: b} P$-g-NPEO 40-60
in toluene
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THE SYNTHESIS AND SURFACE CHARACTERIZATION OF AMPHIPHILIC

GRAFT COPOLYMER PS-g-NPEO
——THE INFLUENCE OF SOLVENT AND SOLUTION CONCENTRATION

ZHAO Yan, YANG Zhiyi, YANG Wantai
( Key Laboratory of Science and Tecknology of Controllable Chemical Reactions , Ministry of Education ,
College of Material Science and Engineering , Betjing University of Chemical Technology . Beyjing  100029)

Abstract Amphiphilic graft copolymer polystyrene-graft-nonylphenoxy-poly(ethylene oxide} (PS-g-NPEO 40) has
been synthesized by the radical solutien copolymerization of macromonomer NPEQ-MA with styrene . By the method of
coating-evaporating , amphiphilic graft copolymer films were prepared with THF or toluene as solvents on PET matrix.
By means of SEM, XPS, ATR and contact angle measurements, effects on the surface morphology, the surface
composition and the surface wetting were investigated. The results showed the formation of regular micropores in
amphiphilic graft copolymer films under different conditions. With the increasing of NPEQ content, the size of
micropores increased and the wetting of polymeric film became better. With the increasing of the solution
concentration, the diameter of micropores increased, which makes the wetting of polymeric film better. While in
toluene, the influence of the solution concentration on surface morphology was weak, but the relationship of contact
angle and concentration was opposite to that in THF, {. e., with the increasing of concentration, the wetting of
amphiphilic graft copolymer film became worse. In the same solution concentration, the diameter of micropores of
polymeric film in THF was bigger than that in toluene and the hydrophilic composition in THF was less than that in
toluene .

Key words PS-g-NPEQ, Gmaft copolymer film, Surface morphology, Surface composition, Contact angle





