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Figure 2 Interfacial tension of the water droplet formed by interfacial nucleation
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Figure 3 Dimension mechanism of OPF and the experimental verification
(a) The definition of z values and the force diagram of a droplet: (b) SEM photograph of the cross section of
OPF produced by PS-CS2 at 20°C., the scale bar is 2t'm (c) SEM photograph of the cross section of OPF produced
by PS-CS2 at 40°C, the scale bar is 2/m ("]
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Figure 4 SEM photograph of the strip defects!"”
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Figure 5 Schematic diagram of the control of OPF s thickness by computer pulling system )
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Figure 6 Mechanism of sweeping and stretching, and the effect on the surface holes
(a) Schematic diagram of the mechanism of sweeping; (b) SEM photograph of the oval surface holes caused by sweeping:;

(¢) SEM photograph of the square surface holes caused by stretching, the scale bar is 5t [46]
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Figure 7 SEM photograph of the OPF ’s surface with hierarchical structure by using grids with different shapes!"
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(a) Hexagon gird; (b) Rectangle grid; (c¢) Square grid
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Figure 8 AFM photograph of the surface of OPF treated by heating at different temperatures and peeling off ;

from left to right: pincushions, microrings and microdots!*
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Figure 9 OPF with island-cavity reversely convert function produced by PS/PVP
(a) Schematic diagram of PVP separating from PS and concentrating to the inner wall of cavities;

(b) AFM photograph of the island structure caused by the water absorption of pvpL?l
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Figure 10 Surface morphology of the OPF produced by BF method and the water contact angles of them
(a) Surface SEM photograph and the water contact angle of OPF; (b) Surface SEM photograph and the water contact angle

of ordered pincushion film[**]
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Figure 11 SEM photograph of the ordered structure of CNTs attached to the OPF produced by BF method!™"]
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Figure 24 Microscopy photographs of hepatocytes grown at different scaffolds
(a) Plat plate: (b) OPF[*®]
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Figure 13 PDMS MLA produced by using OPF as template[m
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Figure 15 Result of the test for the permeation of PEI OPFP1
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Progress in Investigation on the Preparation of Reqular Porous
Films via Breath Figure Method

MA Hengyu, XIE Fucheng: TIAN Ye, WANG Xiaolin~
(State Key Laboratory of Chemical Engineering, Department of Chemical Engineering
Tsinghua University , Beijing 100084, China)

Abstract . Breath figure method is a novel approach to prepare ordered porous films- The method is
carried out under high humidity. and uses high-volatile; non-water-soluble solvent- The temporary
low-temperature caused by the rapid evaporation of solvent induces the water vapor to form an ordered
array of droplets. By the guidance of the array, solute forms an ordered porous film spontaneously-
The whole process is cheap and convenient - In order to promote the broad and deep investigation on this
method, this paper aimed at the recent research of it, especially the characteristics for practical, and
reviewed the progress in breath figure method’s investigation on the formation mechanism the selection
of materials, the control of surface property and application of the films in recent years-

Key words: Breath figure; High humidity ; Ordered porous films



