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Fig. 1 The schematic diagram of the different phase morphologies of the lamella prepared by evaporating the

solvent from polymer blend solution

a) Homogenous domain structure; b)Gradient phase separation structure; c)Layer structure
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Fig. 2 FTIR spectma of PS/PMMA of the up layer and the down
layer in PS/PMMA/THF solution

The upper spectrum corresponds to the up layer, the lower
spectrum corresponds to the down layer
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Fig. 3 FTIR spectra of PS/PMMA of the up layer in PS/

PMMA/THF solution at different time
From below to above: 220 h, 260 h, 340 h
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Fig. 4 FTIR spectra of PS/PMMA of the down layer in PS/
PMMA/THF solution at different time
From below 10 above: 220 h, 260 h, 340 h
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Fig. 5 SEMphotogmphsofﬂmsur[aeesmdboﬂomsdlhePSIPMMAﬁhmmlmdiﬂemmsubslmles(abmillmpmﬂ:ick)
a,e) Glass substrate; b,f) PET substrate; ¢,g) PTFE substrate; d,h) PP substrate respectively
The white droplets correspond to the PMMA component and the black domains represent the PS component

Table 1 The interface tension o;; between polymer and substrate

Interfacial

D = 7 pusia Substrse —

PS PMMA
tesion ¥y {mN/m) ¥ pS-Sabstrate
PTFE substrate 5.1 1.7 2.6
PP substrate 7.1 11.5 4.4
PET substrate 9.0 3.6 ~5.4
Glass substrate 52.5 39.8 -12.7
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Fig. 6 TbeATR-hTRspecﬂaathcbotwmo[ﬂae?SlPMHA

blend thin films cast on different substrates

From the upper spectrum to the lower spectrum, the substrate is

PP substraie, PTFE substrate, PET substrate and glass

substrate respectively -
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Fig. 7 SEM photographs of the sectians of PS/PMMA(5/5) films cast on different subsirates ( about 100 p.m)
a) Glass substrate; b) PP substrate {the right-hand side face 1o the underside of the films)
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Fig. 8

SEM photographs of the
sections of PS/PMMA (6/4) films cast
on glass substrates { Prepared at the
moderate solvent evaporation rate}
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MORPHOLOGY OF SOLUTION CAST PS/PMMA BLEND FILMS

KONG Xiangming, XIE Xuming
(' School of Material Research, Departmens of Chemical Engineering , Tsinghua University, Beijing 100084)

Abstract The PS/PMMA blend films were prepared by volatizing the solvent very slowly from the PS/PMMA/THF
solution. Various substrates were employed such as glass, PET film, PTFE film and PP film. The SEM pictures
showed that the morphologies of both the surface-side (comtact with air) and the bottom-side { contact with the
substrate) of the film strongly depend on the substrates used. If the substrate was glass or PET films, there were a
small amount of P'S particies on the bottom-side of the films.On the other hand, a lot of large PS particles could be
observed on the bottom-side of the films when PTEF films or PP films were used as substrates. ATR-FTIR analysis
was used to detect the composition at the surface side and the bottom stde of the blend films . Substrate-segregation
was found. It was supposed that this effect might be resulted from the different affinity of PS to the various
substrates .

Key words PS/PMMA, Substrate, Phase morphology, Gradient Structrue



