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Table 1 Molar ratio of the reagents for the different samples

Deionized Oxalic Ammonium

Sample . MTMS water acid hydroxide DMSO
NO0.15D6 1 8 0.05 0.15 6
NO0.3D6 1 8 0.05 0.3 6
NO0.6D6 1 8 0.05 0.6 6
N0.3D9 1 8 0.075 0.3 9
NO0.6D9 1 8 0.075 0.6 9
NO0.9D9 1 8 0.075 0.9 9
NO0.3D12 1 8 0.1 0.3 12
NO0.6D12 1 8 0.1 0.6 12
NO0.9D12 1 8 0.1 0.9 12
N1.2D12 1 8 0.1 1.2 12
NO0.6D15 1 8 0.125 0.6 15
N0.9D15 1 8 0.125 0.9 15
N1.2D15 1 8 0.125 1.2 15
N1.5D15 1 8 0.125 15 18
NO0.6D18 1 8 0.15 0.6 18
NO0.9D18 1 8 0.15 0.9 18
N1.2D18 1 8 0.15 1.2 18
N1.5D18 1 8 0.15 15 18
N1.8D18 1 8 0.15 1.8 18
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Table 2 Porous structural parameters of PMSQ aerogels

Specific surface  Pore volume  Average pore
Samples ) 1 A .
area/m° g /lem® g diameter/nm
NO0.3D18 546.4 3.82 27.93
NO0.6D18 669.7 3.54 21.16
NO0.9D18 694.3 3.46 19.091
N1.2D18 715.6 5.15 28.78
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Synthesis of Polymethylsilsesquioxane (PMSQ) Aerogels and the Control of
Phase Separation

He Fei'?, Fang Minhan'?, Zhang Xin"?, Zhou Liang"?, He Xiaodong™?
(1. National Key Laboratory of Science and Technology on Advanced Composites in Special Environments,
Harbin Institute of Technology, Harbin 150080, China)
(2. Center for Composite Materials and Structures, Harbin Institute of Technology, Harbin 150080, China)

Abstract: Polymethylsilsesquioxane (PMSQ) aerogels were synthesized by methyltrimethoxysilane (MTMS) as precursor and
dimethyl-sulfoxide (DMSO) as solvent via a sol-gel method and supercritical drying. The laws of gelation time of PMSQ aerogels were
discussed by changing the amount of ammonium hydroxide (AH) and DMSO. Results show that the PMSQ aerogels possess typical
nano-porous structures. The gelation time is shortened by the increase of amount of AH, but is extended by the increase of amount of
DMSO. As the DMSO content increases, the viscosity change is retarded, whereas the increase of AH results in the acceleration of the
viscosity change. The short or circle Si—O-Si linkages are generated because of the influence of the unhydrolyzed —CHs; groups, which
causes the aggregates of particles and phase separation. The uniform gels can be obtained by controlling the relationships between gelation
time and the time of phase separation.

Key words: polymethylsilsesquioxane aerogels; viscosity; microstructure; phase separation; sol-gel
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