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ABSTRACT: High-performance materials for flameproofing, phosphates (polyphosphate
and ammonium phosphate) were synthesized on viscose rayon felt. This surface reac-
tion has the advantage of a nonblooming effect and an application in thermosetting
plastics. Metal complexes have the effect of reducing the amount of smoke. Therefore,
in the second step, transition-metal complexes were synthesized on the viscose rayon
ammonium phosphate felt. This article focuses on the surface modification of phos-
phates and metal complexes on viscose rayon. All reactions were confirmed by atten-
uated total reflectance Fourier transform infrared and time-of-flight secondary ion
mass spectrometry. As the concentrations of phosphoric acid and urea increased, the
peak intensities of ammonium ion groups and phosphate groups greatly increased. The
thermal properties of the synthesized materials were studied with thermogravimetric
analysis and oxygen index testing. On the basis of the experimental results, the
synthesized flame-retardancy materials showed excellent physicochemical and thermal
effects and flame retardancy. © 2000 John Wiley & Sons, Inc. J Polym Sci A: Polym Chem 38:
2815–2823, 2000
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INTRODUCTION

The chemistry of polymer surfaces has an impor-
tant role in many polymer fields. Polymer-surface
modification has been studied for many years, and
several technologies have been used to change the
interfacial properties while those of the matrix are
maintained. Surface-modification techniques that
can transform these inexpensive materials into
valuable finished products have become an impor-
tant part of the plastics industry.1–4

Cellulose and viscose rayon-based flame-retar-
dancy materials have been studied by many re-
searchers for many years.5–9 One method for syn-

thesizing these materials is a surface reaction.
Surface reactions are widely applied in synthesiz-
ing flame-retardancy materials because a bloom-
ing effect does not occur on the surface and the
reactions can be applied to thermosetting plas-
tics. Another type of flame retardant is additives;
these materials have a chemical composition that
makes them easily amenable to interactive flame-
proof treatments.10

However, additives have the disadvantage of
needing to be used in relatively high concentra-
tions (typically 30% by weight or more), and this
may affect the physical and mechanical proper-
ties of the polymers. Also, additives may leach or
volatilize from the polymer during service.11

In this study, polyphosphate and ammonium
phosphate were formed by the reaction of phos-
phoric acid and urea with viscose rayon as a ma-
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