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Abstract

Mechanism of mesoparticles modification reactions are considered with the application of such notions as charges quantization, phase
coherence, interference and annihilation. On the base of theoretical Mesoscopics ideas the formation of covalent bonds because of the interference
of negative charges quants in modification reactions is discussed. The hypothesis about possibility of annihilation at the interaction of positive
and negative charges quants in redox processes is presented. The magnetic metal carbon mesoscopic composites synthesis (for example, initial
metal carbon Mesocomposites) is realized by mechanochemical method at the grinding of metal oxides microscopic particles with polyvinyl
alcohol macromolecules. Then in the result the Copper or Nickel Carbon mesocomposites which have the following atomic magnetic moments:
for Copper - 1,3 uB, for Nickel - 1,8 uB are obtained. The investigations are carried out on the analysis examples of processes of Copper and
Nickel Carbon mesoparticles modification by the compounds containing p, d elements. In the middle of its such substances as polyethylene
polyamine, ammonium iodide, ammonium polyphosphate (APP), silica (SiO,), aluminum oxide, iron oxide, nickel oxide and copper oxide are
used. It's noted that the red ox processes are accompanied by the metal atomic magnetic moments growth, that is explained by the electron shift
on high energetic levels because of the annihilation phenomenon. The hypothesis concerning to the passing of two phenomena (annihilation and
interference) at redox processes is proposed.
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Figure 1: The scheme of charge quants interaction with appearance of interference (a), annihilation (b) and the formation of “dark hole” (c).
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The process occurs at the charge’s quantization with the
certain phase coherence and then with the chemical bond’s
formation because of interference as well as in the red ox
processes possible annihilation takes place [1,2]. If chemical
reactions are realized without the changes of atoms oxidation

states, then the negative charges quants quantization and the
interference are carried out. However, the most reactions flow
with the changes of elements oxidation states and then according
to known schemes of reduction-oxidation processes it’s necessary
to take into consideration of positive charge quants. At the
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interaction of positive charge quants with the negative charge
quants the annihilation phenomenon with the electromagnetic
radiation or/and the direct electromagnetic field is possible. Also,
the interaction of positive charges with the formation of “dark
hole” must not excluded (Figure 1). In this case the explosion with
diffusion of many most quantity of energy into surroundings is
possible. The phenomena of charge quantization, interference
and annihilation are considered on the examples of metal carbon
mesoparticles interactions with reagents containing p, d elements.
At these investigations the basic method of researches is x-ray
photoelectron spectroscopy.

Results and Discussion

The production of Metal Carbon mesoscopic composites is
carried outwith the using of mechanochemicalinteractionbetween
microscopic particles of metal oxides and macromolecules of
polymers at the active medium presence [3]. At the mesoscopic
composites production, the sign variable loadings are applied.
These loadings are appeared at the grinding with pressing. At
the common grinding of Copper oxide particles with Polyvinyl
alcohol (PVA) particles (or concentrated water solution) the
metallic phase clusters falls between macromolecules of polyvinyl
alcohol or, in other words, into reservoir (according to mesoscopic
notions), in which banks are PVA macromolecules. The metal
(example - Copper) within cluster has the positive charge.
Therefore, the negative charge quants are directed to positive
charged atom. In our case the negative charged quants from
polyvinyl alcohol acetate and hydroxyl groups are transferred
to copper positive charge quants. As a result, the annihilation
with the electromagnetic direct field formation takes place. In
this process the acetic acid and water are formed, and also the
banks structures are changed: the poly acetylene and carbine
fragments are appeared. There are unpaired electrons on joints
of these fragments. The process of pair electron division and the
shift of electrons on the high atomic levels for metal are explained
by the annihilation origin. In this case the metal atomic magnetic
moment growth is observed in the dependence on the electrons
number which participates in red ox process.

The hypothesis about possibility of annihilation at the
interaction of positive and negative charges quants in red ox
processes is confirmed by the examples of processes of Copper
and Nickel Carbon mesocomposites modification with application
such substances as polyethylene polyamine, ammonium iodide,
ammonium polyphosphate (APP), silica (Si02),
oxide, iron oxide, nickel oxide and copper oxide [3-5]. In the
case, when polyethylene polyamine and ammonium iodide are
applied, the connection reactions take place. At the interactions
of polyethylene polyamine with mesoparticles the C=N bond
formation is explained by the interference of negative charges
quants. When the mesoparticles modification reactions with
the using APP, SiO2, metal oxides are carried out, the redox
processes are realized. In these cases, the modifiers reduction
reactions take place. The structures of metal carbon mesoscopic

aluminum

composites with active carbon shells are defined by means of the
complex of methods including x-ray photoelectron spectroscopy,
transition electron microscopy with high permission, electron
microdiffraction and EPR spectroscopy. In correspondent
reactions the element reduction for reagents and Nickel or
Copper atomic magnetic moments growth in mesoparticles take
place. Below in (Table 1) the examples of metal atomic magnetic
moments changes for mesoparticles modified by APPh or silica
after the mechanochemical modification processes are given. The
presence of unpaired electrons on mesoparticles carbon shells in
above systems is determined by means of electron paramagnetic
resonance (EPR) (Table 2).

Table 1: The values of Copper (Nickel) atomic magnetic moments in the
interaction products for systems:

Systems Cu C NC - substanc- m Systems Ni C NC - ",
es & substance 0
Cu C NC - silica 3,0 Ni C NC - silica 4,0
CuCNC-APPh 2,0 Ni CNC - APPh 3,0

Cu C NC - APPh, relation 1:0,5 4,2

Cu C NC —APPh (or SiO,) and Ni C NC — APPh (or SiO,).

Table 2: The unpaired electron values (from EPR spectra) for systems
“Cu/C NC - silica” and “Cu/C NC — APPh” (relation 1:1) in comparison
with mesoparticle Cu/C NC.

Substance Quantity of unpaired electrons, spin/g
Cu/C nanocomposite 1,2 x 10V
system «Cu/C NC - SiO» 3,4x10"Y
system «Cu/C NC - APPh» 2,8x10'®

The metal atomic magnetic moment growth proceeds owing
to the redox processes with above chemical compounds. In papers
[4,5] it's shown that the reduction reactions of Phosphorus and
Silicon from correspondent substances at the interaction on the
interphase boundary with mesoparticles are realized.

The relations of mesoparticles to above oxides are changed
from 1:1 to 1:0,2 depending on the qualitive spectra obtaining,
for example, the relations of 1:1 and 1:0,5 for system “Ni/C NC -
Al203” leads to full mask of mesoparticles. Therefore, the quantity
of aluminum oxide is decreased to the relation 1:0,2. In accordance
with Al3s spectra Aluminum is completely reduced during the
modification process, and Nickel atomic magnetic moment is
increased to 4,8uB (Table 3). In this case the reduction process is
related to not only Aluminum oxide but also to Nickel oxide from
metal cluster of mesoparticles (Ni C MC). Therefore, the reduction
processes are stipulated by the electron transport from carbon
shell of mesoparticles in direction to Al+3 and Ni+2 of atoms in
correspondent oxides. Exceptional properties of modified Metal
Carbon nanostructures with magnetic characteristics lead to the
property’s improvement of nanostructured polymeric coatings
[6-8]. For example, the introduction of 0,008% Cu C MC into
the melamine-formaldehyde resins stimulates the polarization
growth in two times (on the AFM data). Similar results can be

How to cite this article: Kodolov VI, Kodolova-Chukhontzeva VV, Terebova NS, Shabanova IN. The Explanation of Magnetic Metal Carbon Mesocomposites
Synthesis Peculiarities by Means of Mesoscopics Notions. Academ J Polym Sci. 2019; 3(2): 555613. DOI: 10.19080/AJOP.2019.03.555613


http://dx.doi.org/10.19080/AJOP.2019.03.555613

Academic Journal of Polymer science

received at the combination of phase coherency and interference
of charges quants during the preparation process of modified
polymeric materials. The decreasing of nanostructures activity is
possible when the modification is carried out with the ultrasound
processing or the violation of phase coherency takes place at the
nanostructures quantities changes [9,10].

Table 3: Parameters of multiple splintering Me3s spectra in system
Ni/C + ALO,. I/I, — the relation of multiple splintering lines maximums

intensities;A - Energetic distance between the multiple splintering max-
imums in Me3s spectra.

Sample L/1, (Ni) A, eV TRV
Ni CMC 0.3 3 1.8
Ni C MC + AL,0,=1:0.2 0.9 1 4.8
Conclusion

The present investigation has fundamental character. It's
based on the ideas concerning to the change of Metal Carbon
mesoscopic composites reactivity. The investigations
dedicated the mechanochemical red ox processes in which the
electron transport from mesoscopic composite cluster to carbon
shell takes place. In this case the electron delocalization is
found. For the first time the metal carbon mesoscopic composite
modification by mechanochemical process with the using of
active substances including also bioactive systems is possible.
The activity of metal carbon mesoscopic composites is caused
by the structure and composition of correspondent composites,
which contain the delocalized electrons and double bonds on

are

the surface of carbon shell. Thus, at the mechanic chemical
reduction/oxidation synthesis the changes of element oxidation
states as well as the increasing of metal atomic moment for cluster
can be appeared. At the same time, the modifiers elements and
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functional groups are discovered in carbon shell of mesoscopic
composites modified. The creation of reactive mesoscopic
materials with regulated magnetic characteristics which can find
the application as modifiers of materials properties, catalysts for
different processes, effective inhibitors of corrosion, sorbents,
stimulators of plant growth, is very topical. These facts open new
era for further investigations and development of metal carbon
mesoscopic composites application fields.
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