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Fig. 1 SEM images of films obtained at PMMA/TBT of 10/1 and different PMMA concentrations :
(a) 5 mg/mL, (b) 10 mg/mL, (c¢) 20 mg/mL, (d) 30 mg/mL, (e) 60 mg/mL and (f) 80 mg/mL
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Fig. 2 SEM images of porous films obtained at PMMA concentration of 20 mg/mL and different PMMA/TBT ratios
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Fig. 3 SEM images of porous films obtained at different iso-propanol concentrations: (a) 0 mg/mL, (b) 5 mg/mL, (¢) 10 mg/mL and

(d) 20 mg/mL
PMMA concentration is 20 mg/mL, PMMA/TBT is 10/1.
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Fig. 4 FTIR spectra of samples: (a)TBT, (b) PMMA
and (c¢) PMMA/TBT hybrid film obtained at PMMA
concentration of 20 mg/mL and PMMA/TBT of 10/1
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Fig. 5 XRD patterns of porous films: (a) pure PMMA
film, (b) PMMA/TBT hybrid film obtained at PMMA
concentration of 20 mg/mL and PMMA/TBT of 10/1
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Fig. 6 SEM image of the vapor hydrolysis treated
film after calcination at 500°C for 2 h
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PMMA/TBT HONEYCOMB PATTERNED ORGANIC-INORGANIC
HYBRID FILMS PREPARED BY BREATH FIGURES METHOD

SHEN Yanming, LIU Dongbin, LIU Dan, LIU Yaqi

( Department of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142)

Abstract  Polymethyl methacrylate/tetrabutyl titanate ( PMMA/TBT ) organic-inorganic hybrid films with
honeycomb patterns were prepared by breath figures method. The casting solutions were prepared by adding
directly TBT into the chloroform solutions of polymethyl methacrylate. The prepared PMMA/TBT film was used
as precursor film to prepared honeycomb patterned TiO, film. The prepared films were characterized by SEM,
FTIR and XRD. Effects of PMMA concentration, PMMA/TBT ratio and hydrolysis inhibitor were investigated. It
was showed that when the PMMA concentration was too low, the condensed water drop could not be wrapped
and stabled by PMMA , on the other hand, when the PMMA concentration was too high, the condensed water
drop could not sink into the solution and gathered on the surface,resulting in combination of condensed water
drops, the perfect honeycomb patterned films were obtained at the suitable PMMA concentration range from 20
mg/mL to 30 mg/mL. It was also found that the honeycomb patterned structure could not be formed at PMMA/
TBT ratio not more than 1 owing to the increase in the hydrophilicity of casting solutions with more TBT. The
honeycomb patterned pores were not perforative. The perfection of honeycomb structure could be improved and
the diameter of the pores could be decreased by addition of iso-propanol to depress the thorough hydrolysis of
TBT, and the suitable iso-propanol concentration was less than 10 mg/mL. It was deduced from FTIR and XRD
results that,during the formation of the film, partial hydrolysis of TBT occurred and titanium hydrogen oxide
hydrates were formed. These hydrates combined to the ester group of PMMA by covalent or hydrogen band,as a
result, the inorganic components were anchored to PMMA. This hybrid film could be used to prepare
honeycomb patterned porous TiO, films.

Keywords Breath Figures, Ordered porous film, Honeycomb pattern, Organic-Inorganic hybrid film





