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(" ABSTRACT N . . _ )
Polymer composites with graphene distinguish the possibility of Studies of the thermal destruction of composites were performed by
producing materials combining significant with high electrical and thermal the  method of  temperature-programmed  desorption  with

conductivity. Such a set of physico-mechanical parameters will make masspectrometric recording of volatile fragments of destruction. Mass
composite materials with graphene the functional materials in many | | Spectrometric analysis of atomic products is performed in the range 10-
spheres of industrial production. The filling of the polymer with graphene 200 m/z (m is the mass, z is charge of the fragment), at a temperature
particles, varying the kinetic parameters of the composites, also affects range of 25-800 °C at a pressure of 0.1 Pa and a temperature change rate
their thermal stability. But the mechanism of destruction of polymers filled was 8 °C/min.

with graphene remains insufficiently explored and understood. Heat

processes at the interface in epoxy resin composites with unoxidized RESULTS
multilayer graphene nanoparticles in the interval of low loadings with Energy selection 4E ~ k AT, (k is the Boltzmann constant, 4T is the
multilayered nanoparticles at a content of C <5% and temperatures of change in the temperature of the electronic subsystem) occurs at the
thermal decomposition of the bulk of the epoxy polymer T > 250 °C have interface and gives rise to a decrease in the energy of the polymeric
been considered. It has been established that the introduction of multilayer phonon subsystem by AE and the temperature of the polymer structure at
graphene particles with sizes of basal surface up to 5 pum and a lateral the interface region by AT,. The heat removal from the phonon subsystem
surface of up to 50 nm leads to a reduction in the energy of thermal of polymer structure to the graphene electron subsystem, which is not
destruction of the polymer structure and simultaneously to an increase in involved in the process of thermal decomposition of the matrix, leads to
the thermal stability of the epoxy matrix. the growth in the composite thermal stability.
Estimates of AT, values from thermal desorption curves of epoxy
EXPERIMENTAL polymer for thermal decomposition fragments with different m/z indicates

In the present work Epoxy resin composites with unoxidized that AT, reduces with increasing fragment mass. The AT, values for
graphene were studied upon loading 1.0, 2.0 and 5.0% by weight. fragments with m/z in the range of 17 - 95 are in the interval of 17 - 36 K.

Unoxidized graphene was prepared by electrochemical method [1]. Value of A; is next

Graphene particles were blocks consisting of several dozen loosely bound 4i=Ti (Ie) = Te(le)

graphene layers, where the side surface of the particles was chemically Estimations give the values A = 34, 28.5, and 17 °C for fragments
active. The specific surface area of graphene is ~ 790 m?g. Composites | | with m/z 17, 43, and 94 (Fig.3). Thus, when mass of fastened atomic
with unoxidized graphene, in order to avoid oxidation in air, were prepared fragments increases, A and the amount of transferred heat to the graphene
by pouring a suspension with graphene particles into the liquid resin. electronic subsystem reduce.

Oxidation of unoxidized graphene occurs in the liquid matrix during its

solidification. 4000

The electronographic study showed the so-prepared low-dimension
particles to be really multilayered graphene nanoplatelets of about 5x5 um

in-plane dimensions and 50 nm in thickness (Fig. 1). The X-ray diffraction 2000
analysis showed that the multilayered nanoplatelets contain graphene sheets J
(Fig. 2). ol
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Fig. 1. SEM images of basic and lateral surfaces of graphene particles 300
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Fig. 3. Temperature dependences of the desorption intensity of volatile
600004 fragments with m/z 17 (a), 43 (b), and 94 (c) at thermal destruction for neat epoxy
-7-: (1) and its composites with 1(2), 2 (3) and 5% (4) multilayer graphene particles
i 40000
SUMMARY
20000 It may be assumed that the growth in the thermal stability of the
—— | " composite can be related with the removal of a portion of the heat energy
% 10 20 30 40 S0 60 7o 20 coming from an external source through polymer chains to the surface of
9, deg graphene nanoparticles by the graphene electron subsystem.
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