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A B S T R AC T

By the water droplet templating method, regular honeycomb pattern polysulfone (PSf) fi lms 
were prepared in a humid atmosphere. The effects of some factors on characters of regular 
honeycomb PSf fi lms have been studied, such as, polymer concentration, solvent, the way of 
vapor intake, the position of the sample in the chamber. The results showed that (1) the average 
pore sizes of fi lms fi rst ascended with increase in polymer concentration then decreased when 
further increasing the polymer concentration, thus a maximum average pore size of 11.966 μm 
was observed at the polymer concentration of 45 g/l; (2) The vertical intake and the central 
location of the chamber were easy to form stable gaseous environment on the polymer solu-
tion surface, which induced to form the ordered honeycomb-structured fi lm; (3) Comparing 
to CH2Cl2 and THF, CHCl3 was the best solvent. However, the mixed solvent (CHCl3/CH2Cl2) 
formed better honeycomb structure than single solvent, and the average pore size increased as 
the CH2Cl2 ratio increased.
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1. Introduction

Recently, ordered porous fi lms has attracted consid-
erable attentions because of their great interests in many 
areas, such as, tissue engineering [1–3], controlled drug 
release [4], biology [5], chemically heterogenous patterned 
surface fabrication [6,7], opto-electronic devices [8], chem-
ical sensors [9], scaffolds for catalysis [10], and so on. The 
formation of the regular honeycomb porous fi lms by the 
water droplet templating method is one of the great devel-
opment in the fi eld of molecular self-assemble.

PSf is noted for its ability to resist deformation under 
load in a broad range of temperature and environmental 
conditions. It can be effectively sanitized with standard 
sterilization techniques and cleaning agents, remaining 

tough and durable in water, steam and chemically harsh 
environments. This stability makes PSf ideal for appli-
cations in the medical, pharmaceutical, food processing 
industries and water/wastewater treatment industries. 
Regular honeycomb fi lm of PSf with micron-sized cells 
both on the fi lm surface and inside the fi lm have been 
successfully obtained by casting the polymer solution in 
high humidity environment. Pores in different size could 
be obtained by changing the humidity, the concentration 
of the solution, solvents, and so on [11,12]. Bormashenko 
[13] insisted that molecular weight exerted a decisive 
infl uence on the patterns makeup. Pore size and depth, 
distance between pores and specifi c porosity depended 
strongly on the polymer’s molecular weight. Xu [14] 
prepared regular PSf honeycomb fi lms with three kinds 
of PSf in different molecular weight (44,000, 56,000, and 
75,000). The pore sizes of fi lms with regular patterns were 
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