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Precipitation-modified ammonium polyphosphate and its flame

retardant properties in waterborne epoxy resin
CAI Fei' \GAO Shuang' »SUN Jintao' »SUN Tongtong® »SI Yinsong' »FU Yagin'
(1. School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Xi'an Carbon Materials Co., Ltd.., Xi'an 710089, China)

Abstract: In order to improve the high water solubility of ammonium polyphosphate (APP) and poor
compatibility between ammonium polyphosphate ( APP) and polymer matrix, ultrafine aluminum
hydroxide (ATH) particles were in situ synthesed on the surface of APP to explore the effects of reaction
time, reaction temperature and the dose of anhydrous aluminum chloride on the reaction results. The
effectiveness of this scheme was verified by the combination with waterborne epoxy resin (WEP). The
experimental results showed that when the reaction temperature was 60 “C, the dose of anhydrous
aluminum chloride was 2 g, and the reaction time was 2 h, the water solubility of APP decreased from
Q 95 g/ (100 mL) to Q 22 g/100 mL, and the specific surface area increased from 1 24 m’/g to 12 36 m’/g. The
SEM image showed that the APP surface became rough. The TEM image showed that ATH particles were
evenly distributed on the APP surface. The FTIR and XRD tests verified that ATH particles were coated
on the APP surface. TGA test showed a significant increase in the carbon residue of ATH@ APP. After
combining the modified APP with WEP, it was found that the improvement of the surface roughness
effectively improved the compatibility of APP in the polymer matrix. The combustion test also showed that
the modified APP/WEP spline could be used to roduce a thicker and more stable carbonization layer to
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inhibit further combustion, indicating that the APP modified by precipitation method could effectively

improve the flame retardant performance of WEP.

Key words: ammonium polyphosphate; aluminium hydroxide; precipitation modification; flame

retardant waterborne epoxy resin
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