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Abstract: This work aims at the kilogram-scale preparation of hepta-phenyl polyhedral oligomeric silses-
quioxane trisilanol (T;-Ph-POSS) and gradually realize its domestic production and sales. Based on the
previous research work of the team, the synthesis steps of the existing T,-Ph-POSS were simplified
through a large number of low-dose experiments. The extraction, liquid separation and vacuum distillation
operations required in the preparation process of the pre-product were abandoned, and the preparation
cycle of the pre-product required 2-3 weeks was shortened to 1 week. Moreover, the yield of the target
product was also improved, which simplified the post-treatment process of the product. The chemical
structure and thermal stability of the obtained products were fully characterized by infrared spectroscopy
(FTIR) , nuclear magnetic resonance spectroscopy (NMR) , matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF MS) and thermogravimetric (TG). Finally, the
obtained T;-Ph-POSS product enjoyed a single structure without any by-products. The simple preparation
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of T;-Ph-POSS at the kilogram level was realized, and the cost was significantly reduced, which was suit-

able for industrial production.

Key words: polyhedral oligomeric silsesquioxane; kilogram preparation; molecular structural characteriza-

tion; crosslinking phenomenon; thermal stability
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