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ABSTRACT KEYWORDS

Currently, a large number of methods for the synthesis of block | Oxygen index  (Ol),
copolymers make it possible to combine an unlimited number of | destruction products,
different molecules and synthesize a large number of block copolymers. | aromatic polymers, the
The thermal and mechanical properties and stability of the synthesized | pre-fire zone,
block copolymers vary widely. Newly synthesized block copolymers | polyestersulfone ketone,
and copolymers can be used as heat-resistant structural and film | polyarylates, fire-resistant
materials in various fields of modern industry (automotive, electronics, | polymers

electrical, aviation, chemical industries).

Introduction

The fire-resistant properties of polymers and composite materials based on them are of great practical
importance. Interest in this area is aroused by the growth of research related to the creation of
technology for the production of non-flammable polymers.

Currently, many polymers with high fire resistance have been synthesized. The oxygen index (Ol) is
used to evaluate the fire resistance of the resulting polymer materials. This index indicates the
minimum amount of oxygen in a mixture of oxygen and nitrogen that ensures combustion of the
polymer. The lower the oxygen index, the more easily the polymer sample ignites. Therefore,
substances with an oxygen index of less than 21 burn in the atmosphere (oxygen content in the air is
21%).
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One of the effective ways to increase the fire resistance of polymer materials is the creation of fire
retardants. Fire retardants included in the structure of polymers change their composition and help
reduce the flammability of polymers.

Fire retardants work in different ways:

1. Effectively affects the first stage of combustion. Because it prevents the material from being
interested in the decomposition temperature.

2. Inhibits the process of material destruction upon impact.

3. Prevents the interaction of active radicals with the polymer or its destruction products. Reduces the
concentration of flammable gases in the pre-fire zone.

RESEARCH METHODOLOGY

It is known from research that the most effective universal flame retardants are phosphorus and
halogen compounds. They act on the surface, which is a source of non-flammable volatile products,
and in the pre-flame zone. The choice of fire retardants is based on specific polymer materials and
their structural properties. For aromatic polymers, flame retardants such as halogenated hydroxy
compounds, especially halogenated phenols, are widely used.

The obtained values of the oxygen index of polyestersulfone ketone are presented in Table 1.

Table 1 Fire resistance of polyestersulfone ketones*

Ne Primary dioxy compounds | Oxygen index Ne Primary dioxy compounds Oxygen index
Tir
1 OSK-1D 31,0 11 OK-10D + 0S-10D 31,5
2 OSK-3D 31,0 12 OK-20D + 0S-20D 32,0
3 OSK-5D 31,0 13 OSK-1F 31,5
4 OSK-7D 31,0 14 OSK-5F 32,0
5 OSK-10D 32,0 15 OSK-10F 32,5
6 OSK-20D 32,5 16 OSK-20F 32,0
7 OK-1D + OS-1D 32,5 17 OK-1F + OS-1F 33,0
8 OK-3D + 0S-3D 32,5 18 OK-5F + OS-5F 33,0
9 OK-5D + OS-5D 32,5 19 OK-10F + OS-10F 32,0
10 | OK-7D + 0S-7D 32,0 20 OK-20F + OS—-20F 32,5

* An equimolar mixture of isophthalic and terephthalic acid dichlorides was used as acid components.

From the data obtained it is clear that all synthesized polyethersulfone ketones have high fire
resistance. However, polyethersulfoneketones are inferior to polyarylates, polysulfones and
polyarylate sulfones in fire resistance. This situation is explained by the fact that fire resistance
property is usually achieved through the addition of halogens to polymer materials. There are no
halogen atoms in the polyestersulfone ketone molecule. However, fire resistance testing results for
polyethersulfoneketones show that the oxygen index values of these polyesters are in the range of
31.0-33.0.

This means that polyestersulfoneketones do not burn in air. Comparison of a number of
polyethersulfone ketones does not allow us to identify a single polyester with high fire resistance. The
difference in these parameters is small, i.e. 2%.
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SUMMARY

Thus, the synthesized polyethersulfone ketones are self-extinguishing and low-flammability
polymers. The proposed polymers can be used as fire-resistant structural and film materials in those
industries where high demands are placed on the fire resistance of materials.

Fire-resistant polymers include polyarylates based on 4,4-dioxydiphenyl-2,2-propane, an equal molar
mixture of phenolphthaleins, dichlorides of isophthalic and terephthalic acids. Fragments of 3,5-
dibromo-p-hydroxybenzoi acid chlorohydride are incorporated into the macromolecule of these
polyarylates during polyesterification. Its amount varied from 1 mol.% to 90 mol.%. When 12-15%
bromine is added to the structure of polyesters, their fire-fighting properties increase by 1.5 times.
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