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A B S T R AC T

Spin-coating is a preferred method for application of thin and uniform fi lms on fl at s ubstrates, 
it is used extensively in microlithography. For polymeric membranes prepared by the 
i mmersion-precipitation method, the solvent-nonsolvent mass transfer kinetics always governs 
the u ltimate membrane structure to a large extent. In this paper, the effects of spinning condi-
tions on the mass transfer kinetics and thus the structure and performance of very thin and 
smooth membranes were investigated. The results indicated that the membrane structures can 
be regulated in a relatively large range through adjusting the spinning conditions (spinning 
speed, spinning time, acceleration process). With proper control, formation of membranes with 
round-pore s urfaces or nodular surfaces can be achieved.
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1. Introduction

Precise control on the pore structure of membrane is 
always highly valued, so far, various methods have been 
tried to achieve that [1–5]. Smolders et al. made a com-
prehensive study on the formation of phase inversion 
membranes, the effects of factors including the selec-
tion of polymer, solvent, non-solvent, additive, evapo-
ration and coagulation condition were investigated, 
relevant mechanisms were proposed [6–9]. Yan et al. 
prepared the porous membranes with very narrow pore 
size distribution using pillar arrays as templates [2]. 
Kshama et al. fabricated nanotubule-based molecular-
fi ltration membranes with excellent selectivity though 
depositing nano-Au particles on the pore walls of track-
etched polycarbonate membranes [5]. Park and other 
researchers’ work indicated that self-assembly of block 
copolymers would be an effective means to generate 
membranes with ordered structure [10,11].

Though above literature review indicates that there 
may be many potential solutions of realizing fi ne-tune 
on membrane pore structure, the traditional phase inver-
sion method especially the immersion-precipitation type 
still plays a main role in preparing the practically used 
membranes today. Due to that, many current researches 
still focus on this method and try to better understand 
its mechanism [12–14], however, most of the membranes 
in those works are casted using a knife-like tool to dis-
perse the polymer solution and control the thickness 
of the nascent membrane. In contrary, spin-coating is 
much better in applying thin and uniform fi lms on fl at 
substrates, thus makes it possible to further advance the 
study on formation of membrane structure [14–17].

In the present work, the effects of spinning speed 
and time on the morphology (surface, cross-section, 
thickness), permeability, and rejection property of the 
membranes were investigated, the structure-property 
relationship were analyzed. The results showed that 
some special pore structures can be generated through 
proper controlling the spinning process.
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