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analysis indicate the dominance in the product of
three crystalline phases: silicon carbide, silicon and
graphite.

According to the presented data the product
consists mainly of the cubic phase of silicon car-
bide (48,1 %) graphite carbon structures differing in
the parameters of the unit cell (46,5 %) and silicon
(5,4%).

It can be concluded that it is possible to obtain
a composite dispersed material based on carbon fi-
bers and the cubic phase of silicon carbide in a DC
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At present, the main tasks of the oil refining in-
dustry are increasing production volumes of petro-
leum products, the expansion of product range, and
quality improvement [1]. Changing in petroleum
refining technology are due to an increase in the
share of refined sulfur, high-sulfur and high-paraffin
oils. Simultaneously, the requirements for modern
gasoline quality are getting severer. In this regard,
secondary processes, especially catalytic ones, have
taken increasing priority, among which the catalytic
reforming process is of particular importance [2].

The method of mathematical modeling has
found wide application in chemical technology. It
enables to carry out computational experiments of
complex chemical processes at low costs [3], to
monitor the operation of industrial facilities and to
carry out optimization.

The purpose of this research was to design a
mathematical model of the catalytic reforming pro-
cess. The research objects were three catalytic re-
forming units.

At the first stage of research, six main types

of reactions were considered to develop a formal-
ized scheme of chemical transformations taking
place in the catalytic reforming process: six-mem-
bered naphthene dehydrogenation, five-membered
naphthene dehydroisomerization, paraffin dehy-
drocyclization, paraffin, naphthene and aromatic
isomerization, hydrocracking, hydrodealkylation.
All theoretically possible chemical reactions were
registered. The result was a list of 948 theoretically
possible reactions.

At the second stage of research, the chromato-
grams of hydrogenate (raw material) and stable
catalyzate (product) within the period from 2015 to
2016 years were analyzed. Substances, which con-
centration was less than 1 wt.%, were combined
and presented as pseudo-components. As a result,
a list of 55 components (40 individual and 15 pseu-
do-components) involved in catalytic reforming
process was made. Thus, after aggregation the list
of chemical reactions was shortened to 505.

The next step was the calculation of the ther-
modynamic parameters of chemical reactions in the
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Gaussian software package (GaussView 3.0; Gauss-
ian 09 W). The calculation was carried out at the
temperatures of 753 K (480°C) and 793 K (520°C)
and at a pressure of 14 atm (1.4 MPa). After calcu-
lation, the total number of thermodynamically pos-
sible reactions (AG<0) was reduced to 305.

The research has contributed to the develop-
ment of formalized scheme of substances trans-
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The selected high detail level will ensure
the high sensitivity of the mathematical model to
changes in the composition of raw materials and
high accuracy of calculations.
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New antibiotics investigation has been the
subject of recent years fundamental and applied
research in the ever-growing resistance of microor-
ganisms towards antimicrobial agents [1]. Despite
all the efforts recent WHO report demonstrates that
the threat of antimicrobial resistance is always in-
creasing in current conditions [2].

Gramicidin S is a natural peptide which exhib-
its strong antibiotic activity towards Gram-negative
and Gram-positive bacteria and several pathogenic
fungi as well interacting with the cell-membranes to
make the canals for ion-erosion [3].

However, due to low solubility Gramicidin S
formulation is generally fabricated in solid state
dosage form [4].

In the present work, Gramicidin S was solubi-
lized forming the microemulsion based on tween-80
as surfactant since it has the appropriate properties
for peptide solubilization as determined previous-
ly [5].

The main aim was to form a stable Gramicidin
S composition that saves its antimicrobial activity
and demonstrates no more side-effects comparing
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to tablets.

The resulting emulsion showed poor stability
and lost its homogeneity in several months which
resulted in phase separation.

Next step was to add co-surfactant in order to
stabilize tween-80 loaded with gramicidin S in wa-
ter with propylene glycol used as a co-surfactant.

The obtained emulsion demonstrated enhanced
stability being stored under room temperature.

Also the antimicrobial properties were en-
hanced comparing to ethanoic solution of gramici-
din S that can be described by the presence of sur-
factants in ready formulation [6].

Forward studies let us find the optimal rate of
the components in the microemulsion obtained that
provides the system stability for the longest time.

The structure of the resulting composition was
characterized using DLS and SEM methods which
have proved the stable emulsion formation.

As a result gramicidin S loaded in tween-80
microemulsion can be regarded as promising com-
position for liquid drug formulation of the peptide
for oral and topical application.



