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Abstract; Through the hydrolysis of aluminum isopropoxide , compound aluminum hydroxide-pentaerythritol ( ATH-
PER) with high water resistance and high flame retardancy is prepared.The effects of hydrolysis temperature and reaction
time on the solubility and high temperature residual weight of compound products are studied. Scanning electron
microscopy (SEM) ,energy dispersive spectrometer (EDS) and thermal gravimetric analyzer (TG) are used to explore
the changes of microstructure, surface element composition and thermal decomposition behavior of samples. And the
application of compound ATH-PER in the intumescent fire-retardant coatings are also studied.The results show that the
optimum hydrolysis temperature and reaction time are 70°C and 2 h,respectively for the prepared compound ATH-PER.
The solubility of ATH-PER is 1. 946 g/100 mL water at 20°C , which is 74. 8% lower than that of uncoated PER ,and the
rate of high temperature residual weight is raised to 44. 69%. After compounding, ATH-PER exhibits a rough surface on
which 5. 52 wt% Al element appears and the concentrations of carbon and oxygen drop. As ATH-PER is applied into
intumescent fire-retardant coatings,the expansion ratio of carbon layer in coatings after soaking for 24 h is 7. 88, which is
368. 2% higher than before compounding, showing excellent water resistance and fire resistance.
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retardant coatings
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