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ABSTRACT A group of poly(methyl)silsesquioxane nanoporous thin films were prepared by pore–
generating and spin–coating processes. The nanoporous thin films were characterized using Fourier trans-
form infrared spectroscopy (FT–IR) and thermogravimetric analyzer (TGA). And their scattering profiles
and scattering intensities of the group of samples with different porosity were obtained by small angle X–ray
scattering (SAXS) in grazing incidence (GISAXS) mode. The results show that there is a good compatibility
between the poly(methyl)silsesquioxane precursor and porogen. The films exhibit pore fractal characteris-
tics with disagreement with Porod’s law and give out positive deviation, and the micro–density fluctuations
between film substrate and pore structure existed in the system, having a maximum 3 nm of pore radius
for the group of poly(methyl)silsesquioxane nanoporous thin films.

KEY WORDS organic polymer materials, poly(methyl)silsesquioxane, grazing–incidence small angle
x–ray scattering, nanoporous thin film, pore structure
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Fig.1 FT–IR spectra of the film of sample A2 after

400 W cured (a), sample A0 after 450 W cured

(b) and PMSSQ (c)
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Fig.2 TGA curves of PMSSQ (a), the film A2 after

400 W cured (b) and porogen (c)
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Fig.3 2D GISAXS pattern of nanoporous PMSSQ thin films
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Fig.4 Porod’s curves of nanoporous thin films
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tribution of nanoporous thin films
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Table 1 Pore structural parameters of the porous thin films

Fractal dimension
Thin film sample Porod’s law Rg/nm µ/nm σ

(qlow/qhigh)
Fractal structure

A1 positive deviation 1.02 0.93 1.11 –/1.55 pore fractal

A2 positive deviation 2.27 1.65 1.23 –/1.48 pore fractal

A3 positive deviation 2.69 2.11 1.28 2.34/1.29 surface fractal

pore fractal

A4 positive deviation 2.76 2.86 1.07 2.64 pore fractal
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Fig.6 In[I(q)]–lnq curves of samples
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