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Study on Performances of Flame-Retardant Paper Based on Silicon-
Aluminum Micropowder and Modified Ammonium Polyphosphate-
Composite Filler System
XUE Xiyue', LIN Biying', YIN Zhigang?, CHANG Lijuan?, ZHANG Wenhui'?

(1.Tianjin Key Laboratory of Pulp and Paper, State Key Laboratory of Bio-based Fiber Materials, College of
Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2.Key Laboratory of Sichuan Province for Lithium Resources Comprehensive Utilization and New Lithium Based

Materials for Advanced Battery Technology, Tianqi Lithium Corporation, Chengdu 610299, China)

Abstract: With the increasing demand for fire safety and green environmental protection materials, endowing paper
with flame retardant properties has become an important research direction in the field of papermaking. In this
paper, a novel in-pulp additive flame retardant filler system was constructed by modifying ammonium polyphosphate
(APP) with silane coupling agent KH550 and compounding it with silica - alumina micropowder. The successful
grafting of KH550 onto the surface of APP, which significantly improved its hydrophobicity and dispersibility, was
verified by Fourier transform infrared spectroscopy (FTIR) and water contact angle test. The composite filler was
added into pulp to prepare flame retardant paper, and the effects of different proportions of modified APP on the
flame retardant properties and physical properties of the paper were systematically investigated. The results showed
that with the increase of the proportion of modified APP, the self-extinguishing ability of the paper was significantly
enhanced, and the residual burning length reached up to 70%, showing excellent flame retardant performance. In
terms of physical properties, the introduction of modified APP significantly improved the tightness, folding
endurance, tensile index and burst index of the paper, which was attributed to the enhanced hydrogen bonding
between modified APP and fibers. On the other hand, the tear index decreased with the increase of the proportion of
modified APP, which might be due to the simplified crack path and reduced energy consumption of fiber pull-out
caused by the highly flexible filler. This study provides a new idea for the industrial green preparation of flame
retardant paper and an effective path for the resource utilization of lithium slag.

Key words: flame retardant paper; ammonium polyphosphate; KH550; silica - alumina micropowder; in - pulp

addition; physical properties
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