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Tab.1 Quatitative results obtained from the electron probe microanalysis of the
PS-gPEO film stained by OsO4

Peak ZAF factor Content of element (%)
“Island” Os (M) 0.616 17.29

Cu Ka) 1.031 82.70
“Sea” Os M) 0.586 7.14

Cu Ka) 1.012 92.85
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Fig.1 XRay spectrum obtained from electron probe mucroanalysis of a PS-g-PEO film stained by OsO4
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Tab.2 Relationship between the microdomain morphology of PS-gPEO and: its
structural parameters, namely PS content and PEO side chain length

2800 * PS wt% <30% ~34% 45~ 5% ~ 58% >75%
Morphology  Island-Sea OBDD  Lamellae Circular network  Inverse island-sea
PS wt% ~24% ~44% ~59% ~15%
5000 * 7
Morphology ~ Network Lamellae ~ Lamellar (network) Inverse island-sea

* The number average molecular weight of PEO side chain



Fig.2 TEM photographs of PS-gPEO graft copolymers. The number average molecular
weight of PEO side chain is about 2800; PS (wt) % of ample ala "k bb’)
clc’) d(d’) and cfe ') is 25.4. 34.3. 47.5. 8.0 and 74.6. respectively

(PS %, M 2a, a’); 4% X4, X2POBDD %H (H2b. b'); 45— 55%
B, BiEHERRGH (B2 c'); 58% A8, WFRMSBEHR (B2d. d');
F 5% bt WS — WHEW (PEO A5, M2e e’).
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Fig.3 TEM photographs of PS g PEQ grafl copolymers. The number average molecular
weight of PEO side chain is about 5000; PS (wt} % of sampic a @ ") b(b ")
clc’) and dd ') 5 23.8. 4.2, 59.4 and 74.6 respectively
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Fig4 TEM photographs of PSgPEQ grafl copolymers. The number average molecular
weight of PEQ side chain is about 1200; PS (wt)% of sample a la ') 1z 45.3
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STUDY ON THE MICROPHASE SEPARATION
MORPHOLOGY OF POLYSTYRENE-g-POLY
(ETHYLENE OXIDE) GRAFT COPOLYMER

QIU Yongxing, YU Xiaojie, FENG Linxian, YANG Shilin
(Department of Polymer Science and Engineering. Zhejiang University, Hangzhou, 310027)

ABSTRACT

Although it has been widely accepted that both block and graft copolymer
~ will form microphase separation morphology, only detailed morphological know-
ledge of block copolymers has been reported so far. In choosing an amphiphilic
graft copolymer, namely polystyrene-g-poly ( ethylene oxide) (PS-g-PEO) as a
model copolymer, the microphase morphological feature of graft copolymer was
studied systematically for the first time by means of transmission -electron
microscopy. It was discovered that PS-g-PEO may readily undergo microphase
separation and the shape and size of domains depand on the composition and
PEO side chain length of the graft copolymer. Both the similarity and difference
of the microphase structure between block and graft copolymer were also discussed.

Key words Microphase separation morphology. Graft copolymer, Polystyrene g-
poly €thylene oxide ), Transmission electron microscopy. Electron probe microanalysis





