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Abstract

Destruction reactions are one of the most important reactions for high molecular
weight compounds. They are also used to study the structure of high-
molecular compounds, as well as to obtain low-molecular compounds from
natural polymers (for example, glucose from cellulose and starch). During the
destruction reactions, a decrease in the molecular weight is observed due to the
breakdown (breaking) of the molecular chain without changing the chemical
composition of the polymer. In this case, the functional groups located at the end

of the macromolecule are not taken into account.

Introduction

Sometimes destructive reactions are used to
facilitate the processing of a polymer or its use
for practical purposes. For example, solutions of
products obtained in the production of varnishes
based oncellulose estershave a very high viscosity,
so it is important to pre-destroy the original pulp.
By partially destroying natural rubber, the rubber
can be made easier to obtain. In addition, it is
possible to obtain a new polymer due to the free
macroradicals obtained during the destruction
processes. In addition to all this, the destruction
of polymers is considered as an unpleasant
intermediate reaction that occurs during their
chemical transformation, processing and
operation. As a result of studying the mechanism
of destructive reactions and their conformity
to the basic laws, it is possible to regulate
(increase or decrease) them in accordance with
any process. Destruction of polymers reactions
can occur under the influence of chemical agents
(water, acid, alcohol, oxygen, etc.) or certain
physical factors (heat, light, ionizing radiation,
mechanical energy, etc.) [3,6].

The experimental part

Chemical destructionisevenmore characteristic
for heterozygous polymers. Thus, in this case,
the destruction occurs by breaking the carbon-
heteroatomic bond in the chain, and the initial
monomer is obtained as the final product of the
reaction. C-C bonds in carbon-chain polymers
are more resistant to chemical agents than in
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heterocyclic polymers. They can be chemically
destroyed only under harsh conditions or in the
presence of side groups (losses) in the polymer
chain that can weaken the strength of C-C bonds.
The process of destruction of the polymer as a
result of mechanical action and its mechanism
have been widely studied in recen years. The
results show that the destruction processes that
occur under the influence of different types of
energy are very close in their mechanisms.

Many types of physical destruction, such
as mechanical and high-energy particles, are
widely used in engineering. Just as a reaction
in a polymerization process is characterized by
a degree of polymerization, so a reaction in a
destruction process is characterized by a degree
of destruction:

R=a/n
Were: R - the degree of destruction;
a - the number of broken valence bonds in
the main chain;
n - is the total number of valence bonds.

As it was mentioned earlier, chemical
destruction involves the destruction of various
agents: water, oxygen, acids, amines, alcohols,
and so on. may occur under the influence of [1,2].

One of the most common types of chemical
destruction is oxidative destruction by oxygen
and ozone. Oxidation destruction is activated
by heat, light rays and mechanical energy, and
the types of thermal, photo and mechanical
oxidation of destruction are known, respectively.
As a result of these destructive reactions, the
composition and structure of the polymer
change, ie it «ages». Aging of a polymer means
a change in its physicochemical, physical and
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mechanical properties during operation. The
fastest oxidative destruction of polymers occurs
by the chain mechanism (with free radicals), as
in low-molecular hydrocarbons. The oxidation
process of polymers without double bonds in the
chains is weak, and the formation of peroxide
groups is not always observed in them. This
process consists of three stages (formation of the
active center, lengthening and breaking of the
chain). It is known that oxidation begins with the
formation of peroxides. The active centers are
obtained by the decomposition of peroxides.

Depending on the structure of the polymers,
different products can be obtained at the end of
the reaction as a result of changes in the rate of
oxidation destruction. For example, unsaturated
high- molecular hydrocarbons are more oxidized
by oxygen than saturated hydrocarbons. This
difference in the rate of oxidation reactions is
due to the fact that unsaturated compounds
form peroxide compounds quite easily. For this
reason, the rate of formation of active centers is
high [3,4,8].

The reason for the intensive development
in the field of polymer destruction is explained
by the fact that research on destruction leads to
the longevity of polymer construction and the
creation of a scientific basis for their stabilization.

Destruction as a method is invaluable in
the field of recycling of polymers, use of waste
and giving them new properties. At present,
destruction is widely used in the field of
modification of polymers, which leads to the
expansion of the synthetic potential of polymers.

There are many methods of destruction, and
the following can be noted:

1. Destruction of polymers with the help
of radical initiators is more widespread. In
many cases, synthetic polymers cause molecular
cleavage during operation. This is a free-
radical chain mechanism. The source of radical
centers are the polymers themselves. Thus, they
create destruction by breaking the C — H and
C - C bonds. The discovery of the nature of
these transformations is due to the study of
the mechanism of disintegration, its kinetics is
associated with structural changes and plays an
important role in determining their longevity.

Alkyl radicals formed in the process of
destruction are involved in the free radical
transformation of polymers, which ultimately
determines not only their molecular weight but
also their structure. It should be noted that the
radical chain destruction of polyolefins saturated
with alkyl radicals or the removal of hydrogen
from the polymer:

X'+RH - XH+~R’

or initiates its bonding to the final double bond

of the polymer.
X +H,C = CH~ - XCH,- C'H~

Here: X" alkyl is a radical;
~RH is a polymer.

Kinetic studies of the alkyl radical hexyl
reaction show that the activity energy (for the
first reaction) is 50 kC/mol (temperature 363-
383 K).

2. Thermal destruction occurs most often
as a result of thermal and thermo oxidative
decomposition during the operation of polymers.

It has been found that the rate of destruction
and activity energy of polyolefins depends on the
structure and molecular weight of the polymer.

The rate of destruction of a branched polymer
is higher than that of a linear polymer, but
the activity energy of the destruction of a
branched polymer is lower than that of a
line. The dependence on the molecular mass
is as follows: as the molecular mass of a linear
polymer increases, the activity energy of its
destruction also increases, but the rate of
destruction decreases [8,11].

The mechanism of radiation decomposition
of polymers consists of the stages of absorption
of radiant energy, transfer of excitation energy
to areas where chemical bonds are more likely
to break, and the formation of free valence as a
result of breaking chemical bonds. The formed
free radicals can reunite to restore the bond or
stabilize and complete the cleavage process.

One of the interesting aspects of the destruction
process is full understanding the «chemistry» of
catalytic destruction.

The reaction of catalytic destruction of
polyolefins by Lewis acids can be considered as a
cationic process. This is similar to the reactions of
organic compounds with Lewis acids. According
to accepted assumptions, the catalytic destruction
of polyolefins is carried out by the following two
mechanisms.

However, it should be noted that as the order
of destruction of carboxylic polymers decreases,
for example, during the complex MXn reaction or
the inclusion of radical acceptors in the reaction
mixture (J,, methylstyrene), the destruction of
polymers is determined by a radical mechanism.
The fact that the destruction has been carried out
by a radical mechanism can also be confirmed by
the fact that the order of destruction is increased
by photo shopping of the system.

MtX, + H,O H* [MtXnOH]

.I—I2

hydride
transition

~CH,~CH,~CH,~+H*—~CH,~CH,~CH,~

H H
—~CH,-CH*-CH,~—cation fragmentation

1)
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~CH=CH,+H*—>C"H-CHj cation fragmentation (2)
Based on these indicators, the existence of an
alternative mechanism of catalytic destruction of
polyolefins under the influence of Lewis acids
(radical-chain mechanism) is confirmed. [10].

The results: Thus, it can be concluded that
the continuation of research on the mechanism
of catalytic destruction can reveal the existence
of new alternative routes for the detection of
fragmentation of macromolecules [9].

The solution of theoretical problems of
catalytic destruction under the influence of Lewis
acids can lead to the creation of a scientific basis
for the processes of processing and modification
of polymers.

From the analysis of the literature it can
be concluded that the reactions of catalytic
destruction of polymers under the influence of
Lewis acids are less studied than the destruction
of free radicals. Given the high catalytic activity
of Lewis acids and their occurrence in various
reactions (eg, isomerization, cracking, destruction,
alkylation, complex formation, polymerization,
etc.), it is important to study their interaction
with different polymers in nature. .

The formation of active centers has been
also confirmed by the EPR method, and free
macroradicals has been detected and their density
has beens determined.
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AHaam3 IIpomeccoB pa3pylIeHNs MOAMMEPOB

X.II.I'adxuaxmedsade, D.T.bazuposa, VI.B.Axmedosa
MucTtutyT KaTtaamusa M HEOpTaHUYECKOM XUMUNU
um.M.®.Harnesa HAH Aszep0Oaitaxana, baky, Azep0Oaitaxan

Pedepar

Peaxnuu gecTpyknum ABASIOTCS OAHMMU M3 HanmboOAee Ba>KHBIX peaKIUil 445 BBICOKO-
MOAEKYASPHBIX COeAMHeHUN. VIX NPUMEeHSIOT A4S M3y4eHUs CTPOEHMS BBICOKOMOAEKY-
ASIPHBIX COeAMHEHN, a TaKXKe A4S IIOAy4YeHNs HU3KOMOAEKYASPHBIX COeAMHEeHUI U3 IPpU-
POAHBIX II0AMMEPOB (HaIlpuMep, IAI0KO3Bl U3 1eA410403b U Kpaxmadaa). B xoae peaxnuii
AeCTpyKIuuu HabAI0AaeTcs yMeHbIIeHIe MOAeKYASPHON MacChl 3a cueT paspbiBa (pa3phl-
Ba) MOAEKyAsAPHOI Henn 0e3 M3MeHeHUs XUMUYIecKoTo cocTasa rnoaumepa. Ilpu sTom He
YUMUTBIBAIOTCSA (PYHKI[MOHAAbHbIE TPYIIIIE, PACIIOAO0XKEeHHbIe Ha KOHITe MaKPOMOAEKYABL.

Katouegsvte caosa: xmcaora /pionca; nmoanoaedpuH; KaTMoH; AeCTPYKIN; CBOOOAHBIN
pa,Zl,I/IKa/l,' aAKI/IA-pa,Zl,I/IKa/l,' Kap6OKCI/I/U/IpOBaHI/Ie.

Polimerlarin destruksiyasi proseslarinin analizi

X.S.Haciohmoadzada, E.T.Bagirova, 1.V.Ohmadova
Azoarbaycan MEA M.F.Nagiyev adina Kataliz ve
Qeyri-iizvi Kimya Institutu, Baki, Azarbaycan

Xiilasa

Destruksiyareaksiyalari yliksokmolekullubirlosmoalarii¢iin on miihiim reaksiyalardan
biri hesab olunur. Onlardan yiiksekmolekullu birlasmalarin qurulusunu Syranmak
hamginin, tobii polimerdan asagi molekullu birloagsmalari almaq (mosalan, selliillozanin
va nigsastadan qliikoza- almaq) ugun istifads olunur. Destruksiya reaksiyalar: zamani
polimerin kimyovi tarkibi deyismaden molekulyar zangirin pargalanmasi (qirilmasi)
hesabina molekul kiitlosinin azalmasi musahidea olunur. Bu zamam makromolekulun
sonunda yerlasan funksional qruplar nazars alinmir.

Acar sozlar: Lyuis tursusu; poliolefin; kation; destruksiya; sorbest radikal; alkil-
radikal; karbokation.
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