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Fig. 1 Synthetic route for PS-6-PEO diblock copolymer via ATRP
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Fig. 2 'H-NMR spectrum of PS-b-PEO
Table 1  Characteristics of cylinder-forming PS-b-PEOs used in this ~
study
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Fig. 3 FTIR spectra of (a) PEO5000, (b) PEOBr and
(e¢) PS-b-PEO
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Fig. 4 GPC traces of diblock copolymer: (a) PS,;-b-

PEO,,,, (b) PS,;-b-PEO,,, and (¢) PS,:-b-PEO,,,
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¢ 200nm ¢ 200 nm

Fig. 5 AFM images of BCP films on silicon wafer prepared by air
flow: (a ~c¢) AFM height images, (d ~f) corresponding AFM
phase images, (a, d) PSs-b-PEO,,, (b, e) PS,, -b-PEO,,,,
(c, f) PS,,-b-PEO,,,

The air-flow velocity is 4 m/s and the temperature is fixed at 50 °C
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Fig. 6 AFM height images of BCP films on silicon wafer prepared by air flow with different
air-flow velocity: (a) 3 m/s, (b) 4 m/s, (¢) 7 m/s

The air-flow temperature is 50 C.
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Fig. 7 AFM height images of BCP films on silicon wafer prepared by air flow with different air-flow temperatures ;

(a) 10 C, (b) 30 C, (c) 50 C and (d) 80 C

The air-flow velocity is 4 m/s.

Fig. 8 AFM phase images of BCP films on silicon wafer with different contact angles: (a ~c¢) fims prepared on silicon

substrate with a contact angle of 18. 8°; (d ~ f) fims prepared on silicon substrate with a contact angle of 87°; (g~ 1) fims

prepared on silicon substrate with a contact angle of 98.6°; (b,e,g) top-side view and (¢,f,i) back-side view
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Fig.

with different contact angles: (a) fims prepared on silicon substrate
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Preparation of Oriented PS-6-PEO Block Copolymer
Membranes by Air-flow Method

Jun-fang Guan, Feng Shan, Xue-min Lu" , Qing-hua Lu
(School of Chemistry and Chemical Engineering , Shanghai Jiao Tong University, Shanghat 200240 )

Abstract A new and facile air-flow method was employed to prepare block copolymer membranes with
different morphology. PS-6-PEO block copolymers were synthesized by atom transfer radical polymerization
(ATRP ). The molecular characteristics of the block copolymers were confirmed by 'H-NMR, FTIR
spectroscopy and gel permeation chromatography ( GPC). AFM and SEM were employed to characterize the
surface morphology and inner structure of the films. Effects of molecular structure, air-flow velocity, air-flow
temperature and substrate affinity on the membrane surface morphology and internal structure were studied.
Vertically oriented microphase structure on the top surface of the membrane can be achieved when the PS mass
fraction was between 83% and 85% ,air-flow temperature was 50 °C and air-flow velocity was 4 m/s. When the
liquid film was treated with an air speed outside the range of 3 ~5 m/s, no regular structure was observed.
Similarly ,when the air-flow temperature was too high or too low,no regular structure was observed. Substrates
with different contact angles were prepared by chemical modification. Results showed that when the films were
prepared on silicon substrates with contact angle less than 90° under appropriate air-flow condition, vertical
orientation of cylinder nanochannels formed only in the regions at the top and bottom layers of the block
copolymer films while irregular structure appeared in the middle part.

Keywords Air flow method, Block copolymer membrane, Microphase separation
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