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Mechanism of raising thermal stability of aluminum hydrate modified by
phosphoric acid

LI Chang-lin, ZHOU Xiang-yang, ZHANG Tai-kang, WU Shang-yuan, LI Jie

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of modification by phosphoric acid on phases, morphologies, surface groups and thermal stability
of aluminum hydrate (AH) were investigated, and the mechanism of phosphoric acid improving thermal stability of AH
was analyzed from views of kinetics and thermodynamics. The modification by phosphoric acid can improve thermal
stability of AH, which attributes to the formation of heat resistant aluminum salt coating on the surface of AH particles
caused by the inter-reaction between phosphoric acid and AH particles. The mechanism of improving thermal stability of
modified AH is that, according to kinetics of the water vapor produced by decomposing modified AH diffuses, it has to
get over not only the diffusion resistance of decomposed product, but also the kinetics resistance of coating layer.
According to thermodynamics, AH decomposing the water vapor on the surface of AH kernel increases the equilibrium
press of water vapor, thus, the decomposing temperature rises.
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Fig.1 XRD patterns of AI(OH); powder before (a) and after

(b) phosphoric acid modification
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