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Abstract

In the previous meeting held at Xian (2008) novel phosphorus-containing polyimides
were presented. This article describes recently developed new types of the
phosphorus-containing polyimides thermal properties and its flame retardancy.
These novel phosphorus-containing polyimides were prepared by using newly
synthesized dianhydrides (patents in press). The glass-transition temperature(Tg)
of these phosphorus-containing polyimides was depends on the diamine used in
the preparation (223 ~258°C), TMA analysis of the phosphorus-containing
polyimides showed the typical phosphorus-containing compounds aspect, it means
the shrinkage at high temperature. This means the phosphorus-containing
moieties are incorporated in the backbone. Flame retardant qualitative test was

also checked based on the UL 94 measurement.

Introduction

Among the various phosphorus-containing aromatic compounds, phosphorus-contaming
aromatic diamines are mainly used in epoxy resins for thermal stability and flame
retardancy. These phosphorus-containing polymers are mainly used i the fields of
electronics and electrical application and transportation because of its cost performance. In
the polyimides fields few phosphorus-containing polyimides are used because of the price.
As well known, polyimides are flame retardant materials, but getting thin film, for example
less 10pum the polyimide film reduces its flame retardancy. So we applied novel
phosphorus-containing anhydrides to polyimide thin film. The two type of novel
phosphorus-containing acid dianhydrides were prepared and applied to the polymerization
with various diamines

At present, the quantitative flame retardant data, such as UL94 rating, 1.OI and char yields
13 being under measurement. In the coming conference we will present more data

concerning flame retardant. The data of phosphorus-containing polyimides are shown below.
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Examples of phosphorus-containing polyimides properties

The thermal analyses of the typical phosphorus-containing polyimide film are shown belo

also TMA are illustrated.
Table 1  Phosphorous-containing polyimides Properties
# H 2 3
Acid anhvdride Type I Type I Type I
Diamine BAPP 4-ODA BAPB™
Tg T 244 258 223
P content™ % 3.4 44 3.4
Flame retardancy™” O O O

%% 17 theoretical data
# 2) test method was based on UL94
3 3) 4.4°-Bis(4-aminophenoxy)-biphenyl
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Fig 1 TMA analysis (in air) of phosphorus-containing polyimide film I

compared with non-phosphorous polyimide

Reference : 1) J.Polym.Sci:part A vol40, 369-378 (2002)
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