ISSN 2074-0212




Thematic Section: Study of New Processes. Full Paper
Subsection: Inorganic Chemistry. Registration Code of Publication: 15-41-1-1
The article is published on materials of the report on “International Scientific Forum
Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)
Submitted on March 28. 2015.

Selective oxidation of CO in H, stream on nano
Au catalyst supported on CuO-CeQO,
© Der-Shing Lee, and Yu-Wen Chen*"

Department of Chemical Engineering. National central University.
Jhong-Li, 32001. Taiwan. Phone: +886 3 4227151. E-mail: ywchen@ncu.edu.tw

*Supervising author; "Corresponding author
Keywords: selective oxidation, carbon monoxide, hydrogen stream, catalysts, deposition-
precipitation method.

Abstract

Nanoscaled gold particle supported on CeO, and modified by CuO was used for selective oxidation of
carbon monoxide in hydrogen stream (PROX). CuO-modified CeO, support was prepared by co-precipitaion
method. Gold was loaded on the support by deposition-precipitation method. These catalysts were
characterized by X-ray diffraction, N,-sorption, TEM, HR-TEM, and XPS to gain the structural information.
The PROX reaction was carried out in a fixed bed continuous flow reactor with a feed of CO: O,: H,: He =
1.33: 1.33: 65.33: 32.01 in volume ratios. CO/O, ratio was fixed at 1. The recation was caried out between
ambient temperature and 100 °C with GHSV of 30.000 h'. The particle size of gold was around 2-5 nm and
Au particles were dispersed well on the support. The results showed that the catalyst with specific Cu content
and calcination temperature could reach 100% of CO conversion at the PEM fuel cells operating temperature
(65 °C-100 °C) even as the gold content was reduced from 1 wt. % to 0.5 wt. %. The incorporation of copper
ion into ceria lattice promoted the oxygen storage capacity of ceria support and enhanced the activity of
catalysts. The higher calcinations temperature for the support resulted higher crystallinity of CeO,, leading to
the higher activity. The CO selectivity increased with increasing copper content. The catalyst with CuO content
of 20% demonstrated the highest activity and selctivity for CO oxidation and suppress H, oxidation at 100 °C.
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Thematic course: Hydrochemical synthesis of metal chalcogenide films. Part 25.
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Abstract

The features of the chalcogenizator nature, the reaction solution composition and temperature prehistory
at hydrochemical deposition described. It is offered to expand idea of the chalcogenizator activation by joining
various strength nucleophils. The reaction solution anions play a role of nucleophil. It is shown the role of
anionic component of cadmium salt in the solid solution formation Cd;Pb;,S. Influence of a cationic
component of the entered salt on morphology, texture and properties of sulfide films is established. Mixed
effect of temperature prehistory of water solution components of reactionary mixture is revealed on the
architecture, composition and photoelectrical properties of the thin films. The fractal regularities are
calculated for deposition of thin sulfide and selenide films. It is concluded that the cluster - cluster aggregation
of particles is the basis of chemical bath deposition.
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Abstract

Equity concentration of prevailing complex compounds were defined by analyzing of the ionic
equilibria in the system «Cd*" — L — N,H,CS», where (L — NH;, H,NCH,CH,NH,, C6H50§', (NH;+ C6H50§').
It was found that the maximum degree of supersaturation in the reaction mixture is matches to system
containing the citrate ions and the minimum when ethylenediamine was used. The regularities of the surface
topography of cadmium sulfide thin films synthesized from aqueous solutions with different ligands were
identified. Connection between the surface development and set of ligand, which inputs into solution was
established by scanning electron and atomic force microscopy.
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Abstract

Thermodynamic modeling with «<HSC» software was used to choose a composition of the reagents
mixture for ferrotungsten samples sintering before determining arsenic and antimony by inductively coupled
plasma atomic emission (Na,COs5:K,CO;:S mixture). The sintering allows separating analytes from the main
part of interfering tungsten matrix. Missing data for modeling, namely, thermochemical properties of some
sodium and potassium antimonates and antimonites, tungsten, arsenic and antimony thiosalts were calculated
by group contribution method. Further experiments showed that leaching of the cake by solution containing
Ba(CH5COO), can additionally separate analytes from matrix components and improve the analysis results.
Analysis of ferrotungsten certified reference materials showed the effectiveness of the proposed method of
sample preparation.
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Abstract

On the basis of polarization measurements to determine the kinetic parameters of the discharge of
nickel ions and hydrogen. Discharge of hydrogen has no significant effect on the kinetics of recovery of nickel
ions, but affects the diffusion parameters of the near-electrode space due to the mixing of gas bubbles. Given
the current efficiency and the real surface area of the electrode evaluated currents partial recovery of nickel
and hydrogen under conditions of high diffusion limitations for delivery of metal ions to the interface
dendritic crystallization and precipitation. It has been shown that the apparent heterogeneous rate constant
discharge hydrogen at the joint with the recovery of nickel ions is substantially less than in the background
solution.
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Abstract
Article is devoted to a scientific problem of division of compounds of cobalt and molybdenum in the
fulfilled catalysts. It will provide utilization and processing. The technology of division on the basis of
alloyage of the fulfilled catalyst with sodium hydroxide is offered. The schematic diagram of division of
compounds of cobalt and molybdenum for the catalysts fulfilled the kobaltomolibdenovykh is offered.
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Abstract
Article is devoted to development of a technique of division of cobalt and molybdenum in the
kobaltomolibdenovykh catalysts. The method of alloyage of the fulfilled catalyst with sodium hydroxide was
used. For joint extraction acetone was offered. It will allow to reduce quantity of waste and to improve
ecology of industrial regions.
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Abstract

Catalytic and non-catalytic transesterification reactions of rapeseed oil in ethanol medium have been
experimentally investigated under SCF condition with ultrasonic exposure on the reactive environment. The
temperature range from 623 K to 653 K, pressures up to 30 MPa and molar ratio of “ethyl alcohol - rapeseed
oil" from 6: 1 to 20:1. Heterogeneous catalysts have been used (Al,O;, ZnO/Al,0;, MgO/AlL,O3, SrO/Al,O53).
New data have been obtained on the isobaric heat capacity of the ternary system "ethanol - rapeseed oil -
catalyst" with a molar ratio from 6:1 to 30:1 in the temperature range of 303-563 K and pressures of 9.8 - 29.4
MPa.
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Abstract
The mechanism of self-discharge of supercapacitors due to redox reactions of oxygen-containing
surface functional groups of the carbon electrode material is discussed. It has been shown that treatment of the
carbon material with sodium borohydride or ammonia modification can significantly reduce the self-discharge
without loss or with some increase in capacitance characteristics.
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Abstract

Vermiculite from Kovdorskiy (Karelia), modified be acid, chitosan, were investigated by positron
annihilation spectroscopy, density measurement, dye adsorption, the nitrogen adsorption BET and
porosimetry.

It was shown that the density of vermiculites after acid treatment varies compared to the density of the
initial samples, depending on the concentration of acid. The density increases with the increasing acid
concentration. Internal volume of the micropores and the value of maximum adsorption of brilliant green
change is directly proportional to the density of modified vermiculite.
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Abstract
Electrosurface properties of NiO and Fe,O; oxides have been investigated in water solutions of
asparagine depending on its concentration, pH of solutions and time of adsorption. It has been found that
asparagine is specifically adsorbed on the surface of Fe,O; and NiO. It has been demonstrated that the
adsorption of anionic forms asparagine at Fe,O; and cationic forms at NiO predominates.
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Abstract

Axial coordination processes of the extra-ligands (pyridine and I1-methilmidasol) with zinc(Il)
tetrabenzoporphyrin and its tetra-nitrosubstituted analogue were investigated in toluene by the
spectrophotometric titration and computer simulating methods. It was established, that the expansion of the
aromatic m-system by addition of additional cycles results in the increasing of the porphyrinic macrocycle
binding ability with axial ligands, in comparison with zinc(Il) aryl- and alkyl-substuted porphyrins. The
coordination process is accompanied by the red shifts of the absorption bands in the UV-Vis spectra of the
reactionary system. It was shown, that the influence of the nito-substitution in tetrabenzoporphyrinic
macrocycle on the axial coordination processes is less as compared with the influence of similar substitution
in the octaethylporphirin.
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Abstract
Process of foaming of epoxy resin ED-20 in the presence of new poliaminoalkilfenol (PAPh) received
by interaction of phenol (Ph), an etilenbisamin (EBA) and a paraformaldehyde (P) at a different order of input
of ingredients and their ratio is studied. It is shown that the technology of its preparation, namely an order of
input of reagents has impact on efficiency of PAPh as a blowing agent. For further development of work it is
offered to use PAPh-1 received at 45 °C by option 1 and the ratio Ph:P:EBA = 1:2:2.
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Abstract
Lignocellulosic additives-modifiers for polymers were obtained by thermomechanical processing of
wood pulp and its further modification by Lewis acids and by processing of microcrystalline cellulose with
organic amines. The influence of the additives on vulcanization kinetics of compounds and complex of

physico-mechanical properties of vulcanizates based on styrene-butadiene rubber (SBR-1705 HI-AR) was
examined.
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Abstract

This article presents results of research on the development of pyrotechnic composition and device for
the generation of sulfur aerosol in combustion mode. The main tasks that it was decided, was to increase the
safety of the manufacture and application of sulfur aerosol generator, simplification and cheapening of the
process of its manufacture while maintaining a high efficiency of its application, as well as in the development
of system of ignition of his pyrotechnic composition. The main difference pyrotechnic composition for
generating sulfur aerosol, developed by the authors from the currently existing in Russia and abroad is that the
composition does not contain nitrocellulose and processed products is scarce and sensitive to external
influences components. As oxidant, as one of the components of the thermal fundamentals of aerosol
composition was used ammonium nitrate and fuel — activated carbon. It was shown that only in this case it
was possible to achieve stable low-temperature combustion process composition containing about 40% active
ingredient is sulfur. As a result of long research was the design of a generator of sulfur aerosol and its ignition
system with enhanced safety of manufacture and use, simplicity and low cost and with high efficiency.
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Abstract

This article presents results of research on the development of an efficient method for the recovery and
recycling joint waste organochlorine and TNT productions in the manufacture of silica glass and bleaching
compositions like "Belizna". Existing methods of co-processing of wastes of these industries had flaws that
were or low quality target product, or need to use up to 80% of scarce natural resources. The proposed method
of disposal of organochlorine and TNT productions based on the replacement of natural calcium and sulfate-
containing components of the original glass batch on the waste mentioned industries in the manufacture of
silica glass. It is shown that the quality of the silicate glass and the whitening composition matches the quality
of industrial materials.
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Abstract
This article presents the results of studies to assess the feasibility of using sulfate as waste production of
TNT ten-year period of storage in the manufacture of silicate glass. In this regard, we have analyzed the
composition of the current industrial waste production of TNT and waste ten-year shelf life. It was shown that
the storage of waste under the open sky did not increase the content of nitro-derivatives of toluene. The
content of TNT in them remained at the level of trace. Expect significant relative increase in the content of
TNT and organic compounds - explosive derivatives of TNT in the ash was not confirmed. It was found that
the coincidence time is a relative decrease in the content of water-soluble components of the waste. However,
the content of the main component of waste — sodium sulfate over time has increased, although it remained
within normal limits in accordance with TU 3.75 10103-13-90. The relative content of components such as
sodium carbonate, decreased by 4 times, the sodium chloride is 28 times that of the sodium sulfide - 6 times,
and the content of water-insoluble precipitate is increased almost in 2 times. As it turned out, the quality of
samples of glass, made on the basis of glass batch using a ten-year waste differs slightly from the samples

produced on the basis of the glass batch of the current waste.
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Abstract

Some peculiarities of polycomposite chromaticy coating formation with dispersed phase of
nanoparticles of aluminum oxide and silicon oxide are reviewed. The influence of nanoparticles on the
properties of suspensions, the process of electrodeposition of chromium and some performance properties of
the coatings are studied. The obtained polycomposite coatings Cr-Al,O3-Si0, possess improved properties in
comparison with control and monocomposite coatings. For the evaluation of coating thickness and chemical
composition the X-ray-phase analysis is used. The influence of heat treatment on properties chromaticy
coatings is studied.
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carbon materials for supercapacitor electrode structures
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Abstract
Polyaniline (PANI) based composites have been prepared with various porous carbon materials —
cloth and fabric - by chemical polymerization of aniline in an acidic medium. Carbon cloth /PANI composites
demonstrate significant capacitance enhancement in compared to carbon materials up to 250 F/g' and
7.5 F/em™ for Busofit T-040 /PANI composite. The coulombic efficiency of composites has been measured to
be about 97-99%. The potential for using these carbon materials/polyaniline composites as supercapacitor
electrodes has been explored by cyclic voltammetry and galvanostatic charge/discharge tests.
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Creation of high strength composite materials which show
a biodegradation in the conditions of deposition
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Abstract

The work presents researches of polymer compositions based on polyamide filled with fiberglass in an
amount of 30 wt% and 50 wt% by PA6-210KS and PA NE 50-1 brands correspondingly. As a biodegradable
components were used crude natural rubber (NR-C) and natural rubber that has undergone of purification
(NR-P) introduced into the polymer composition in an amount of 5 and 10%.

The results of physical and mechanical tests of samples of polymer compositions had been evaluated.
Determined that with growth of quantity of entered NR strength characteristics are falling independently of its
degree of purification. With increasing amount of injected NR-C indices largely decreased: for samples with
NR-C they are from 6 to 34%, with NR-P they are from 9 to 37%.

The test for the aerobic biodegradation in soil during 6 months showed that to the greatest exposure the
samples with NR-C content were subjected. The greatest weight loss — 5.8% was showed of the sample that
contents 10% by weight of NR-C.
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Abstract
Electrochemical coating composition (CEC) are obtained with a matrix of nickel containing the
particles of carbon phase. Studied the influence of the concentration of carbon particles on the composition
of the CEC and soluble additives NaF at quality coatings. It is shown that the particle of carbon phase
accelerate the discharge ions of the main metal. Found increasing corrosion resistance CEC of nickel-
carbon compared with a control coating of nickel. The morphology of the surface of the nickel coatings
and their microhardness are studied.
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Abstract
Polyurethane coatings based on polyethers filled with natural mineral shungite and solid particulate
inorganic chemical production waste - wasted and sub-standard dryers: aluminum oxide, silica gel, zeolite was
synthesized. The influence of fillers on process of formation and structure of polyurethane coatings by IR
spectroscopy is studied. It is shown that the amount of of fillers has an effect on the rate of polyurethane
coatings curing. Optimum amounts for filling compositions with silica gel and aluminum oxide is 30 wt.%,
with zeolite is 40 wt%, with shungite 50wt%.
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Abstract
Conducted research to identify the kinetics of hydrolysis processes on the surface of the crystals of
alkaline earth metal sulfides. Found influence of additives of rare earth elements on a stability Sr(Ca)S to
hydrolytic processes. Proved the effect of increasing the stability of the synthesized phosphors activation
recent rare earth elements, due to the formation phase of the "difficult" double sulphides of (Sr.95sSmg 05)Se.983

and EuSrS,.
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Abstract

Mesoporous silicate compositions 0.1NiO-1SiO, were obtained with use of the oxide co-condensation
method in the presence of template (cetyltrimethylammonium bromide) and of organo-substituted
trialkoxysilanes, namely (2-cyanoethyl)tricthoxysilane and tris(trimethylsiloxy)silane, under conditions of
hydrothermal synthesis. Magnetic properties of these materials were investigated. The specimens were shown
to manifest typical super-paramagnetic behavior with the maximum corresponding to blockage temperature
T, =15 K. The presence of organo-substituted trialkoxysilanes — as temperature progresses — most efficiently
influences values and variations (non-uniformly directed) of the coercive force.
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New technologies and devices to solve environmental problems
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Abstract
This work presents the results of research and introduction into production of new vortex apparatus for
intensification of mass transfer processes in the production of energy-materials. Presents a comparison of the
effectiveness of vortical absorbers with known apparatus for the purification of exhaust gases from vapour and
mist of nitric acid and nitrogen oxides. Developed and implemented catalytic purification of waste gases from
nitrogen oxides. Developed and implemented a new vortex ferrosilicone column concentration of spent

sulfuric acid that helps to reduce the consumption of materials technology 50 times compared with the known
processes.
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Fundamental bases of the structure of substance
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Abstract

New approach to creation of the predictive theory of substance in a logic-genetic linkage of hierarchical
levels in a chain is offered: atom — a molecule — substance. Fundamental difference of the offered approach is
the theory of an electronic structure of atom which cornerstone the dipole- shell model of multielectronic
atoms within which the nature and the mechanism of formation of electronic structure of atoms is established
is so-called. The understanding of an electronic structure of atoms predetermined understanding of the nature
and the mechanism of formation of molecules as structural elements of substance. A basis of formation of
molecules is covalent bond which quantitative description found in universal model of a ring on a molecule
axis.
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Molecular brownian motors or stochastic transport in ratchet-
potential, forming structural features oxyhydrated clusters
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Abstract

Understanding of the formation of the structuring element oxihydrate heavy metals in non-equilibrium
conditions allows us to hope for a sorbents based on oxihydrate with specified sorption characteristics. Study
of nonlinear properties of gel oxyhydrate systems found the following features: dilatant oscillating, oscillating
(pulsation) electrical conductivity, electric current spontaneous self-organization on the background of the gel
polarization phenomena stained gel systems, vibrational, optical and sorption properties and much more.

In our data the behavior of charged fragments around some center. According to our previous papers,
the part oxyhydrated fragments have the property itself centers around a gel clusters having a specific electric
moment. This raises the important question of the interaction of colloidal clusters in the dispersion medium.
Suppose that in a certain spatial region oxyhydrate clusters do not interact with the gel microheterogencous
environment, as large macromolecular education hardly move in volume. Diffusion of them very delayed, the
centers of mass are inactive. In the limited space of the same area of the colloidal clusters intensively interact
with the environment and with each other. This interaction occurs through conformational motion gel cluster-
cluster formations or close to processes (polymerization-peptization), due to the dynamic phenomena
"chlopyvaniya" or "break" DES macromolecules with emission in the dispersion medium-flowing
nanoclusters and the creation of quasi-stable intermediate DES different capacity. These processes can be
called dissociative-disproportionate effects.
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Abstract
Whenever a moving cluster is in a cell containing an obstacle or obstacles, a reaction occurs, which
needs those obstacles. That is, point reflex maps of those interacting fragments form. Those maps are Coxeter
polygons, including individual megaclusters, as with water clusters. The following giant formations can be
discerned on calculated giant clusters: fulleroid polytopes of giant clusters of, e.g., water or oxyhydrates (with

17 or more vertexes) can be clearly observed; and pyramidal polygons with 10 vertexes and octahedral with
six vertexes are also observable.
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Abstract

Certain forms of molecular motion of non-electrolytes, as well as the role of the Earth's gravity forces
in the nature of intermolecular interactions have been studied. On the basis of the ideal gas equation and the
expression of universal gravitation law, a formula have been obtained for the relationship of linear
temperature of the molecular ensemble and the weight of the constituting molecules. The actual dependence of
the experimental values of the boiling point of a series of alkanes of normal structure on the molecular weight
is given by a smooth convex curve. Based on the analysis of the boiling point of alcohols, cycloalkanes, poly
halogen alkanes, including hydrogen atoms in the molecule, and per-halogen alkanes, it has been suggested
that the basis of the interaction of molecules in the liquid phase, perceived as the dispersion, is the balance
between the force of attraction to the Earth and repulsion of electronic shells of molecules. Based on the above
ideas about the manifestation of intermolecular interactions we derived regression equations defining the
boiling point of alkanes of normal structure as a function of molar mass and previously introduced by us
energy and structural parameter and as a function of molar mass, energy and structural attributes and values
Jw, — a parameter entered by us with the rotational positions of molecular motion in order to describe the
physical and chemical properties of fluids. In addition to the rotational motion we considered the motion of
the molecules in the liquid along closed trajectories, the limiting case of it being the circle. For a number of
normal structure alkanes we defined the values of the circle radius basing on the density data at various
temperatures. The presence of the relationship of square radius with the heat capacity of alkanes has been
established. The plotted dependence curves include two distinct sections. One is practically parallel to the axis
of abscissas indicating the absence of the specific heat dependence on the radius. The other section represents
a linear dependence of the specific heat on the square of the radius. The first portion of plots is related to the
quasi fluid. The second section is regarded as a gas-like liquid. We have also obtained the dependences of the
reverse viscosity of alkanes on the cube of the radius. These dependences are regarded as an indication of the
intensification of heat transfer in a liquid with the temperature rise. On the basis of the obtained dependences a
supposition has been suggested on the features of the nature of the liquid phase.
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Simulation of a scrubbing process in a passing filter
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Abstract
A computer simulation of the process of gas distribution to a filter volume during its clearing off
hydrogen sulphide was carried out using an Ansys code. An analysis of a distribution of gas streams
depending on a diameter of an inlet nozzle was carried out for estimating of a sorbent consumption during
scrubbing.
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Abstract

The density functional theory analysis was used for a number XYL complexes, formed between
molecules I, ICl, IBr and pyridine. The calculated geometrical parameters, IR spectra and nuclear quadrupole
interaction constants of iodine are consistent with the data of microwave spectroscopy and nuclear quadrupole
resonance. The good correlation between the experimental and calculated binding energies of the inner
electrons of iodine, chlorine and nitrogen atoms were found with the calculation of Gaussian and Slater
functions. The comparison of experimental and calculated changes in the electron density on the atoms upon
complex formation allowed choosing the scheme of calculating the effective charge on the atoms, which allow
us to interpret the experimental spectra. It is shown that the use of both calculated schemes allows calculating
the enthalpy of complex formation, close to the experimental values. The energy analysis shows that in the
complexes the electrostatic binding is of dominates to that of covalent binding.
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Abstract
The charge-changing analysis of atoms during molecular vibrations in compounds, participating in
Boulton-Katritzky rearrangement, was conducted. The correlation between reaction pathways and charge’s
behavior of certain atoms during molecular vibrations was found for initial compounds and products of
reaction. A novel approach was proposed for analysis of reaction direction.
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Abstract
Within the framework of approach B3LYP 6-311++G(3df,3pd) the force field of 4-nitro-benzofuroxan
molecule in coordinates X;’ for the first time is received. Frequencies of normal vibrations were calculated.
Generalized force constants of molecule was carried out.
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Abstract

The mechanisms of the initial step of the ozonolysis of 1,3-butadiene in the trans-configuration were
studied by density functional theory methods (DFT) B3LYP, double hybrid B2PLYP method based on both
DFT and MP2 approaches and couple-cluster CCSD method. Two possible reaction channels were
considered: concerted 1,3-cycloaddition of ozone to the double bond of 1,3-butadiene leading to the primary
ozonide (Criegee mechanism) and stepwise addition by the biradical mechanism (DeMore mechanism).
Predicted structures of intermediate and transition states, the energies of elementary steps, and activation
barriers were reported. For the rate-determining steps of both mechanisms, the full geometry optimization of
stationary points was performed at the b3lyp/aug-cc-pVDZ and b2plyp/aug-cc-pVDZ theory level. The rate
constants and their ratio for reaction channels calculated for both mechanisms demonstrate that Criegee
mechanism competes with DeMore one. The proportion of the competition is approximately 1:6 with the
prevalence of Criegee mechanism. According to B2PLYP/aug-cc-pvdz, a total reaction rate constant is equal
to 3664 L/mol-sec for both channels of the Ozone binding, whereas a total reaction rate constant calculated
with CCSD/aug-cc-pvdz is equal to 2848 L/mol-sec.These results are in agreement with the experimental data
(3-10%) and previous computational results.
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Mechanism of isomerization radical adducts
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Abstract

On the example of adducts appearing at thiophenol radical addition to the cyclohexadiene moiety of the
quinone imine, the methods of quantum chemistry are consider the possible mechanisms of isomerization of
mentoned intermediates to corresponding phenoxyl and aromatic aminyl radicals. It is shown that the value
of activation energy of intramolecular transfer of atom H of C-H bond from the point of connection of radical
PhS' so large, that can equal or even exceed C-H bond dissociation energy. Thus the intramolecular
rearrangement of radical adducts appears to be improbable. The alternative bimolecular mechanism of atoms
H transfer is considered with participation the additional molecule of thiol, that executes the role of reaction
catalyst because of formation of the six-member transition state and the high exothermicity of reaction. The
obtained data show that such mechanism can provide the rapid transfer of atom H.
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Reaction of aromatic hydrodechlorination:
quantum-chemical diagnostics of the mechanism
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Abstract
The dehydrohalogenation process of aryl- and heteroaryl haligenides is described on base of the
Pearson’s hard and soft acids and bases theory. It Is discovered electrophilic nature of limiting velosity stage.
The correlation between logarithm of the catalytic hydrodehalogenation velocities constants and local
electrophilicity of the reactions centre are exists. Function Fukui and local electrophilicity as a factor of
electron-donating abilities of the reactionary centre introduces reliable descriptor to reactionary ability of aryl
halogenides in process of dehidrogalogenation.
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Abstract
Mechanism has been suggested for the formation of 1a,2,7b-triphenyl-1a,2,3,7b-tetrahydro-1H-cyclo-

propa[c]quinoline in the reaction of 1,2-diphenylcyclopropyl with N-benzylideneaniline in the presence of
zinc chloride.
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Abstract

Optical absorption UV-Vis spectra were obtained for pyrene. The survey UV-spectrum depicting the
transitions into singlet electron-excited states in the range 1-6 eV was recorded using cyclohexane as solvent.
With the aid of a cuvette with a large optical path length and by dissolving the pyrene sample in
bromopropane, the spectrum was registered from which the direct vertical transitions into triplet states were
distinguished. The experimental value 2.75 eV was determined for the energy of lowest vertical triplet
transition, by ca. 0.6 eV lying higher than corresponding adiabatic transition energy measured by the other
groups using phosphorescence technique. Assignment of the bands observed in UV spectra was accomplished
using TD DFT B3LYP/6-31G level quantum chemical calculations. The pyrene molecular ground state
electronic structure, namely the configuration of occupied and virtual molecular orbitals involved in electron
excitation processes of interest, was considered on the basis of photoelectron spectrum taken from literature.
The photoionization bands observed in this spectrum were attributed to the specific occupied molecular
orbitals obtained from B3LYP/6-311G level calculations. The symmetries and electronic configurations of the
studied singlet and triplet electron-excited states of pyrene were specified as well.
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Structure and IR spectra of Me@Cg (Me = Cu, Ag, Au, Sc, Y, La)
endofullerenes according to quantum-chemical calculation data

© Dmitry A. Machnev, Igor V. Nechaev,” and Aleksander V. Vvedensky*
Department of Physical chemistry. Voronezh State University. Universitetskaya sq., 1.
Voronezh, 394006. Russia. E-mail: nechaev_ivi@chem.vsu.ru

*Supervising author; 'Corresponding author
Keywords: endohedral fullerenes, IR spectra, quantum-chemical modeling.

Abstract

The results Ib- and IIIb-groups metal endofullerenes Me@Csy DFT-simulation are presented. It has
been found that the copper subgroup metals are positioned in the center of the carbon cage without forming
chemical bonds to carbon atoms, while the scandium subgroup metals are linked to six-membered ring
forming a structure with C; symmetry. With the encapsulation of Cu, Ag and Au atoms in Cg, IR spectrum
endofullerene consists of four lines, as well as pure Cq. The spectra of scandium subgroup metal
endofullerenes includes lines forbidden by symmetry for pure fullerene, which makes their experimental
determination by IR spectroscopy in mixture with Cg possible.
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Abstract

The gas-phase adsorption of hydroxide ion on small IB-metals clusters simulation has been carried out
within the framework of the density functional theory. The enthalpies and Gibbs energy of metal-cluster
interaction was calculated. Similarities in geometry and charge states of he adsorbed OH-radical and OH-
anion were revealed. The analysis of the vibrational spectra of adsorption complexes was carried out. It was
established that the hydroxide ion is chemisorbed on small IB-metals clusters on top or in bridge position. It
was shown that the OH bond frequency of adsorbed OH-ion is increased relative to the corresponding values
in the isolated state, while the intensity of the oscillations is considerably reduced.
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Abstract

Quantum-chemical calculations are executed with use of the Priroda 6 program by means of a hybrid
method of functionality of density of DFT functional = PBE, basis of basis 4.in. High temperature of sulfides
synthesis is a condition of chemical interactions between components as steady cyclic sulfuric molecules pass
into radicals. However also other way of radical transformations of sulfur is known and it is connected with
activation of sulfur under elektrophilic components. Calculations proved formation of difficult sulfides, the
containing S, (n =1, 2, 4, 6, 8) in process iron and zinc sulfides synthesis from their chlorides. The activating
effect of chlorides on sulfur consisting in destabilization and disclosure of cyclic molecules is established.
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Abstract

In this work, regularities in formation of porous structure of active aluminium oxide under conditions of
hydrothermal synthesis (HTS) in the presence of non-ionogenic surfactants (NIS), namely of poly(ethylene
oxide)-poly(propylene oxide)-poly(ethylene oxide) (Pluronic) have been ascertained. Formation of a NIS-
based organo-inorganic gel-precursor and of hydroxonic forms of aluminium oxide (precursor forms of
aluminium oxide) formed either during precipitation from soluted aluminium salts or as hydrolyzed
aluminium alkoxides has been evinced to be the key moment in HTS of active aluminium oxide with bi-modal
porous structure. Spatial organization of the organo-inorganic gel-precursor has been ascertained to be
determined by interaction between particles of precursor forms of aluminium oxide and NIS which, in turn, is
determined by their phase composition. A mechanism to form the NIS-based organo-inorganic gel-precursor
and hydroxonic forms of aluminium oxide has been proposed. The influence of type and quantity of NIS on
parameters of porous structure of aluminium oxide was ascertained. The structure of aluminium oxide, as
hydrophilic-lipophilic balance of NIS increases, was shown to change from the homogeneously porous
structure characterized by cone-shaped pores to the structure with bi-modal pore size distribution.
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Abstract

Heteroepitaxy at ultralow temperatures is reported. Formation of an ordered monocrystalline state was
for the first time observed in condensation of semiconductor films from vapor phase on crystalline substrates
cooled with liquid nitrogen. Feasibility of targeted impact on structural type and crystalline perfection of the
synthesized materials has been demonstrated

Results are presented of technological experiments and structural studies of II-VI compounds formed on
mica and silicon substrates.

Condensation diagrams, micrographs, electron diffraction patterns and X-ray diffraction spectra are
presented.
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HNonooOMeHHBbIE CBOICTBA rHAPATUPOBAHHBLIX GocdaToB TuTana(lV)
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AHHOTANUA

Ha ocHOBe u3ydeHHs MpPOIECCOB KOMIUIEKCOOOPAa30BaHUSI OIPEAETICHBl YCIOBHS CYIECTBOBAHHUS
THJIPaTHPOBAaHHBIX akBaokcoroapokcoruapodocdaror Ti(IV) B BogubIx cpenax. [lonspusanus anmaonurania
B TOJIe aTOMa THTaHa NPUBOJAWT K TIOBBIMICHUIO MOJBMKHOCTH TporoHa B rtuapodochare Ti(IV) u
CIIOCOOHOCTH K KAaTHOHHOMY OOMeHy. M3ydeHO BiHMsHHE MPUPOIBI KATHOHOB COPOMPYEMBIX METasioB Ha
mporece 3aMerieHus nporoHoB Tuapodocdara Ti(IV). 3HaueHHUs KOHCTAHTHI KAaTHOHHOTO 3aMEICHHS
3aBHCAT OT CTEIECHW THApATallid KaTHOHOB MeTauia. B BBICOKO THApPAaTHPOBAaHHBIX 00pa3lax BO3MOXHO
JOCTHXKEHHE CTaTHYECKOH OOMEHHOM eMKOCTH, OJIM3KOH K TeopeTH4ecKor W paBHOU coxaepxanuio HPO,-
rpymm B copoente. Pazpaboransl ciocodbl Moaudukanuu turaHo-gpocdarnoro copoenta katnoHamu Fe(IID),
Zr(IV) u Nb(V). MoaudunupoBanie OCHOBAaHO Ha OOpa30BaHWU T'€TEPONOIUSIACPHBIX ACCOIMATOB IPHU
B3aMMOJICHCTBHH OKCOTHIPOKCOAIHJOKOMITJICKOB TIEPEXOHBIX METAJIOB, UMEIOIINX pa3Inyhe B KUCIOTHO-
OCHOBHBIX CBOHcCTBax. JlermpoBaHWe yBETHMYMBACT KOHCTAHTY COPOIMHM, YTO TO3BOJISIET HCIONB30BaTh
COpOCHTBI ISl M3BJICUCHUSI KATHOHHBIX MpUMeced M3 Ooyee KUCIBIX pacTBopoB. Tepmuyeckas oOpaboTka
0TpabOTaHHBIX COPOCHTOB OOECIEUMBACT HAJCKHYI0 MMMOOHIIHM3AIMI0O COPOMPOBAHHBIX KATHOHOB B BUJIE
HEpaCTBOPUMBIX B BOJHOH Cpele KpPHCTALIMYECKHX COelnHEeHUH. Pa3zpaboTaHHbIe COPOEHTHI MOTYT OBITh
3G (GEKTUBHO MCIONB30BaHbI JUISI OYUCTKUA OT PAJAUOHYKIIUIOB KUJKHX PaJTUOAKTUBHBIX OTXOJIOB C BHICOKUM
COZICp’)KaHUEM COJIel HepaJMOAKTUBHBIX DJIEMEHTOB, a TAKXKE JUIS M3BIICUCHHS M3 TEXHOJIOTHYECKHX CTOKOB
KaTHOHOB TOKCHYHBIX MeTaiioB. ['uapodocdat turanmna TIOHPO, aq Moxer ObITh UCTIONBE30BaH B KAUECTBE
MpeKypcopa MpH CHHTE3¢ COSMHEHUM TPyl TUTAHWI(POCc(aTa Kaius B BOJAHBIX pacTBOpax.
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AHHOTAIUA

[MpuBeneHsl pe3ynbTaThl U3yUYEHUs Mpolecca MUHEpaIn3aun 4-HUTpOoQEeHONa MPH O030HHUPOBAHUH B
MPHUCYTCTBHH 00pa3lloB JTUOKCHAA TUTAHA C Pa3IMYHON CTPYKTYpO#. Y CTaHOBJIEHO, 4TO Hanbojee BhICOKas
CKOPOCTh MHHEpanu3anuu 4-HuTpodeHona HaOmromaeTcss B NMPUCYTCTBHHM aMOP(QHOTO ITUOKCHAA THUTAHA.
[lokazaHo, YTO MarHETUT HE BIMACT Ha CKOPOCTh MUHepanu3anuu 4-uutpodenona. [Ipeanoxkena Meroanka
CHHTE32 MAarHHUTOCENapHPYEeMOro KOMITO3UIIMOHHOTO KaTaiu3aTopa, BKIIOYAromero ¢asy MarHeTuTa |
amopdHoro auokcuaa tutaHa. OnpeznencHa 3aBUCHMOCTh KaTAIUTHYECKOH aKTHMBHOCTH KOMITO3HUITMOHHOTO
KaTanu3aTopa MpH MUHepanu3anuu 4-HuTpodeHona B Xo/le 030HUPOBAHUS OT COJIepKaHUsl B HEM MarHeTHTa.
YcraHoBNIeHO, 4TO TIpY BBeleHHH B a3y amopdHoro auokcuja tutana ¢asel MarHeruta jo 30 % wmacc.
KaTaJIUTUYCCKasd aKTUBHOCTH ITOJYUYCHHBIX 06p33HOB KOMIIO3MIIMOHHOI'0 KaTaJlu3aTopa IIOBBIIIACTCA, IIPU
JabHENIIeM yBETUYEHUHN J0JIM MarHeTUTa B COCTaBe KaTanusaropa a0 50 % macc. mMpouCcXOaUT CHHU)KEHHE
€ro akKkTHUBHOCTU. boiee BBICOKas KaTalMTHYecKash AaKTUBHOCTh KOMITO3MIIMOHHOTO KaTalu3aTopa II0
CPaBHEHHIO C aMOpP(HBIM JIHOKCHJIOM THUTaHa OObsCHEHa OoJiee BBICOKOW YAEIBHON IMOBEPXHOCTHIO U
pa3BUTBIM 00BEMOM TMMOp TONYYEHHOro Kommo3uTa. OOHapyxkeHo, 4To B oOpaslie KOMITO3HUIIHOHHOTO
Katanu3aTopa, copepxaineM 30 % macc. MarHeTUTa W NPOSBUBIIEM HauOOJiee BBICOKYIO KaTaIUTHUECKYHO
AKTUBHOCTb, HCAaKTHBHas (1)333 Mart€TuTta HaxoIATCA BHYTPHU 4YaCTHL, a KaTaJIUTUYCCKHU aKTHBHaA (1)333
AWOKCHUJla TUTaAHA — Ha UX IMTOBCPXHOCTH.

10 © Bymaeposckue coobugenusi. 2015. T.41. Ne3. r. Kazane. Pecyonuka Tatapcran. Poccust.



IToaHasa uccieaoBarTebCcKas lIyﬁJII/lKaIlI/lﬂ Temamuueckutl pazoen: VIccnenoBaHue XUMMHAYECKUX PEAKIIHI.
Pecucmpayuonnoiii koo nyonuxayuu: 15-41-3-18 Toopazoen: duznueckas XUMUS.
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0KiIaaa Ha MexXIyHapoaHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YK 678.01:54+678.84. Tlocrynuna B penaxiuio 31 maprta 2015 1.

CuHTE3 MOJNATIOMO- U MOJIUTATITHN(PEHIIICHIIOKCAHOB
B YCJOBHSIX MEXAHOXUMHUYECKOM AKTHBAIIUU

© JInb6anos Buraauii Bukroposuy, Kanyctuna' AJleBTHHA AHATOJIbeBHA,
ankun* Hukouaii [laBaoBuy 1 Kacnpuk Aana JayapaoBHa
Kageopa obwett, Heopeanuueckoil u 31eMeHmMoopeanudeckoi Xumuu. /JanbHesocmounblii hedepanvhbiii
yrusepcumem. Yn. Oxmsbpockas, 27. 2. Braousocmox, 690090. Poccus.
Ten.: (8423) 245-76-09. E-mail: kapustina.aa@dvfu.ru

*Beymuii HanpaBienue; 1101epKUBAIONIHI MEPENUCKy
Knrouesuvie cnosa: HOJ'II/IaJ'IIOMO(beHI/IJ'ICI/IHOKCaH, HOHHF&J’IJ’IHﬁ(bGHHJ’ICI/IJ’IOKC&H,
HOJ'H/I(beHI/IJ'ICI/IJ'ICCCKBI/IOKCaH, MEXaHOXMMHYECCKAas1 aKTUBALlH.

AHHOTALUA

Nzyueno B3anmMoneiicTBre MOMHU(PEHUICHIOKCaHA C OKCUIAMU AIFOMUHUS U TAJUIHS B YCIIOBUSX MeXa-
HOXMMHYECKOW akTuBanuu. [lomydensl pactBopumbie nonmanoModernmicuiokcansl (ITADC) ¢ BeIxomoM ot
68.2% no 69.3%. Ilokaszano, yro noiaydaemoe B [IADC cootHomienue Si/Al HE 3aBUCUT OT €0 MCXOTHOU
BennuuHbl. [lokazaHo, 4YTO paciienyieHHe CHIOKCAaHOBOM CBSI3W TIOJ JIEHCTBHEM OKCHAA TaJUIHs IIpH
MPOBEJICHUH B3aMMOJIEHCTBYS B IUTAHETApHOW MeNbHUIlE He mpoucxoauT. CocTaB MOTYYEHHBIX IPOAYKTOB
WCCIIEIOBAH METOJAaMH DJIEMEHTHOTO, PEHTreHo(a3oBoro aHanmn3oB, WK-CIeKTpocKomuu W Trelb-XpoMa-
Torpaduu.

18 © Bymaeposckue coobugenusi. 2015. T.41. Ne3. r. Kazane. Pecyonuka Tatapcran. Poccust.



IToaHasa uccieaoBarTebCcKas lIyﬁJII/lKaIlI/lﬂ Temamuueckutl pazoen: ViccienoBaHrue HOBBIX MATEPHAIIOB.
Pecucmpayuonnoiii koo nyonuxayuu: 15-41-3-22 Toopazoen: ®oronnsiec NK-cBETOBOIBI.
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0KiIaaa Ha MexXIyHapOoaHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YK 548.5. Tloctynuna B pegakuuto 10 ampens 2015 1.

HaquLIe OCHOBBI MOJIYYCHHUA HOBBIX KPUCTAJIVIOB " (l)OTOHHbIX
HNK-cBeTOBOI0B HA HX OCHOBE
© KopcakoB Anexcanap CepreeBuy u )Kylcona*UIl/m BacuianeBHa
Kageopa pusuueckoii u konrouonou xumuu. Ypanockuii ¢pedepanvhblil YHUGEPCUMEN UM. NepPE8o20

Ilpe3uoenma Poccuu b.H. Envyuna. ¥Yn. Mupa, 19. 2. Examepunoype, 620002. Poccus.
Ten.: (343) 375-44-45. E-mail: |.v.zhukova@urfu.ru

*Beymuit HanpapyieHne; 110U1epKUBAIONIHIA TIEPENTUCKY
Knroueswvie cnosa: viccienoBanue nuarpaMm; poTocToiikue KpUCTalIbl, TBEP/bIE PACTBOPbI
raJIOTeHUJI0B cepedpa U Tajulusl, MOJIETIUPOBaHUE CTPYKTYpbI, poToHHbIe NK-CcBETOBOIBI.

AHHOTAUSA

Paspaboranbl (oTocTOiiKME M Mpo3padyHble B CIEKTpaJibHOM auamna3one oT 0.4 mo 45.0 MKM HOBBIC
kpuctaiibl Ag) T1Bri Iy AgiT1Briossdossx. YCOBepIIEHCTBOBaHA TEXHONOIHS UX TOIYYEHHUS, BKIIIOYAIO-
1asi HeTPaUIIMOHHBIA CHHTE3 MHOT'OKOMIIOHEHTHOW (0HO(a3HOM) IMMXTHI U BHIpAIMBaHUE KPUCTAIIOB Ha
HOBBIX yctaHoBkax KITY-01 w KII4-02. Meronom JTA wccnenoBaHbl AuarpamMMbl (a3oBBIX paBHOBECHH
cucreM AgBr — Tl u AgBr — (T1Brg46lo54) 1 ycTaHOBJIEHBI 00JIACTH CYIIECTBOBAHMS TOMOTEHHBIX TBEPIBIX
pactBopoB. Jlns mepBoi cHUCTeMbl MakcuMaibHOe cozepkanue T1I B TBepaom pactBope coctamiser 25 %
Macc.; i BTopoi cucteMbl coaepxanue T1Brg46los4 B TBepaoM pactBope cocraisier S0 % macc. DOTOHHBIE
HK-cBeToBOBI HAHOKPUCTAJUTMUECKON CTPYKTYPHI MOJYJalOT METOJOM JKCTPY3HMH W3 HOBBIX KPHCTAJLIOB.
Pazmep 3epen B IK-cBeroBoze — ot 60 10 90 HM.

22 © Bymaeposckue coobugenusi. 2015. T.41. Ne3. r. Kazane. Pecyonuka Tatapcran. Poccust.



IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckuii pasoen.: ViccnenoBaHue HOBBIX MaTCPHUATIOB.
Pezucmpayuonnwiii koo nybauxayuu. 15-41-3-36 Iloopasden: bruoceHcopsl.
CraTbs myOnuKyeTcs o MaTepuaiaM A0Kiaaa Ha MexIyHapoIHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YJIK 543.866. [Toctymuna B penakimro 17 nexadps 2014 r.

MoHoaMUHOKCHIA3HbIe OMOCEHCOPHI HA 0CHOBE HAHOYACTHII
cepeOpa u okcuaa rpadeHa AJsi onpeesieHus JJeKapCTBEHHBIX
BeIIECTB ¢ AaHTHIENPECCHBHBIM JIeiicTBHEM

© Mensinuesa'*” dupeuna IaBjoBHa, prCHI/IHbIHl Januuna Biaagumuposuy,
Bap.ﬂaMOBa] Peruna MapkoBHa, Makcumos' AJiekcaHAp AJIEeKCaHAPOBHY,
KounoBasioBa” Oyibra AHATO/IbeBHA K Byznmlcm;1 I'epman KoHcTaHTHHOBHY
' Kagpeopa ananumuueckoii xumuu. Xumuyecxuii uncmumym um. A.M. Bymneposa; * Kagedpa onmuxu
u Hanogpomornuru. Uncmumym ¢usuxu. Kazancxuii (Tlpusonscckutl) gpedepanvhulil yHusepcumem
Ya. Kpemnesckas, 18. 2. Kazanv, 420008. Pecnyoauxa Tamapcman. Poccus. Ten.: (843) 233-77-93.
E-mail: Elvina.Medyantseva@kpfu.ru

*Beyuit HanpaBienue; 1101epKUBAIONIHi MePENUCKy
Knrouegwle cnrosa: 6uoceHcop, MOHOAMUHOKCH1a3a, YIIIEPOAHBIC HAHOTPYOKH, HAHOYACTHUIIBI
cepebpa, okcun rpadena, aHTUICTTPECCAHTHI.

AHHOTANUA

Pa3paboraHsl aMIiepoOMeTpHUECKHE MOHOAMUHOKCHIa3HbIE OMOCEHCOPH Ha OCHOBE Ipa)MTOBBHIX ITe-
YaTHBIX SHeKTpOZ[OB, MO}:[I/I(bI/IHI/IpOBaHHLIX MHOI'OCTCHHBIMHA yI'J]epO):[HI)IMI/I HaHOTp}IGKaMI/I, HaHOYaCTHUIIaMU
cepebpa WM OKCHIOM TpadeHa IS ONpemecHHs JIEKAPCTBEHHBIX BEIIECTB MMHUIpaMuHa, adobasona u
MokI00emuaa. TTokazaHa BO3MOXHOCTH HCIIONB30BAHMs OHOCEHCOPOB TSI KOHTPOJIS KA4ecTBa JIEKAPCTBEH-
HBIX BEIIECTB MPH OINpPEEeICHUH OCHOBHOT'O JIEKAPCTBEHHOI'O BEIIECTBA B JIEKAPCTBEHHBIX (popmax. HukHsis
TpaHMIA ONpENeIAeMBIX COAEPKAHMMA TPH HCIIONB30BAHUN B KauecTBE CyOCTpaTa aJpeHalnHa I MOKIIO-
Gemma, mMuUpamMiHa 1 ahobazona 2-107, 6:10°, 8:10” MOIB/1T COOTBETCTBEHHO.

36 © Bymnepoeckue coobuenus. 2015. T.41. Ne3. r. Kaszans. Pecy6nuka Tartapcran. Poccust.



IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckutl pazoen: ViccienoBaHrue HOBBIX MATEPHAIIOB.
Pecucmpayuonnviii koo nybnuxayuu: 15-41-3-44 Ioopasoen: buoxumus.
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0KiIaaa Ha MexXIyHapOoaHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

VK 547.458:[541.64+544.015.4+617]. Ilocrynuna B pegakiuio 31 maprta 2015 .

OcCo0eHHOCTH MOJTyYeHUs1 MUKPOTPYOOK XxuTo3aHa Mexda3Hoii
peakuuei MOJIMMEPAHAJIOTMYHOT0 NIPeBPALLEeHUs

© Ierean'* Haraabs Osterosna, BaGuuesa' > Tatbsina CepreeBna
 IlunoBckast' > Anna bopucoBna
' O6pasosamenvro-nayunvii uncmumym Harnocmpyxkmyp u 6uocucmem. Capamosckuii 2ocydapcmesennblii
yuugepcumem umenu H.I'. Yepnviuescxoeo. Yn. Acmpaxanckas, 83. e. Capamos, 410012. Poccus.
Ten.: (8452) 21-07-59. E-mail: GegeINO@yandex.ru
* Bazosas kagedpa nonumepos. Capamosckuii 2ocyoapcmeennwiii yuusepcumem umenu H.I
Yepnviuesckoeo. Yn. Acmpaxanckas, 83. e. Capamos, 410012. Poccus. Ten.: (8452) 51-69-57.
E-mail: ShipovskayaAB@rambler.ru

*Beyuit HanpaBienue; 1101epKUBAIONIHi MePENUCKy
Knroueeswvie cnosa: xuto3an, MUKpoTpyOKH, (hOpMOBaHUE, MOIMMEPAHATIOrHUHbIE TPEBPAIEHUS,
BBICAJIUBATENb, OMOJIErPaIUPyEeMbIe TPOTE3bI KPOBEHOCHBIX COCYIOB.

AHHOTAIUSA

OnucaH mpolece MOAYyYEHHUS M CBOMCTBA HOBBIX MaTEpUAOB Ha OCHOBE XHMTO3aHA B (JOPME IOJIBIX
OCCIIIOBHBIX CTPYKTYp (MHKpOTPYOOK) Mex(pa3HOH peakiuell MmojauMepaHaIOrHYHOr0 MPEBPaIlCHUs MOJIH-
Mepa M3 PacTBOPUMOM (hOpMbI IOJKMCOIM B HEPAaCTBOPHMYIO B Bojae (opmy monuocHoBaHus wiud [TAB—
TIOJIMAJIEKTPOIUTHOTO KoMIuiekca. [IpoBeneHa oreHKa BIMSHHUS XUMHUYECKOM MPUPOILI BBICATUBATENS HA
MEXaHH3M XUMHUECKOW peakiuu. OeHeHbl Mopdonorus, GU3NKo-MeXaHUIECKUE XapaKTePUCTHKHU, YIIPYTo-
neopMalMoHHbIe M OMOXMMHUYECKHE CBOWMCTBA MHUKPOTPYOOK XHTO3aHA. BBIABICHA BBICOKAs aare3us W
nponudepupyroIias aKTHBHOCTh KYJIbTYPhI SMUTEIMONOA00HBIX KIeTOK MA-104 Ha MOBEPXHOCTH MHKPO-
TpyO4aThiX CyOCTPaTOB B MOJIENBHBIX OMBITAX in Vitro.

44 © Bymaeposckue coobwenus. 2015. T.41. Ne3. r. Kaszans. Pecriyonuka Tarapcran. Poccust.



IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckutl pazoen: BUOXUMHYECKHE HCCIICTOBAHUS.
Pezucmpayuonnwiil koo nybonuxayuu. 15-41-3-54 Ioopasden: Merabonmuueckue myTy.
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0KiIaaa Ha MexXIyHapOoaHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YK 579.695; 546.85; 502.55; 661.63. [loctynuna B penakuuto 10 ampens 2015 r.

Bruirouenue 0esioro pocopa B npupoaHbIA KPYTOBOPOT BelIECTB.
KyabsTuBHpoBaHue ycTOMYMBOM MUKPO(IOPHI.

© Ml/mzlyﬁael;l *" AnTon 3ydaposuy, Bosionmna' AJiekcanapa /IMUTpHeBHA,

Fopﬁallylc2 Enena BasiepbeBHa, KyJII/IK] Haranabsa BraguMupoBHa, AlnmoBa’ dapuga
Kamm¢osna, Mumnzanopa' Cannma TaxusiTy/1;10BHA, Ml/lpOHOBa1 JIro0oBb I'eHHAIbEBHA,
CanaprlpanOB2 Kepemiin AmisipmyxamMMe10BHY, Xaﬂp0B2 Xacan Pajgadiesnu
U HXBaPOB] *Imutpuii I'puropseBuy
' Hnemumym opzanuveckoii u pusuueckoii xumuu um. A.E. Ap6ysosa Kasanckoeo nayunozo yenmpa
Poccuiickoii akademuu nayk. Y. Apbyzoea, 8. 2. Kazanw, 420088. Pecnybauxa Tamapcman. Poccusi.
E-mail: mindubaev@iopc.ru
* Kasanckuii (Ipusonscckuii) pedepanvhviii ynusepcumem. Yi. Ynusepcumemckas, 18.
2. Kazanw, 420008. Pecnybauxa Tamapcman. Poccus.

*Beyuii HanpaBienne; 1101epKUBaIONIHi MePENUCKy

Knrwouegvle cnosa: neroxcukanus, 6ensiii hocdop, 0CaKi CTOUHBIX BOJI, aHAYPOOHBIE YCIOBHS,
MEeTa00JIMYECKUI MyTh, METaOOIUTHI, SIACPHBIA MarHUTHBIN pe3oHaHc, Bacillus, Streptomyces sp.,
Aspergillus niger, Trichoderma asperellum F-1087, KynbTypaibHbI€ CPEIbI, XHMUYECKOE
paBHOBECHE, CENEKIHS.

AHHOTAIUA

BriepBbie mpom3BeNleHBI TOCEBBI MHKPOOPTAHW3MOB Pa3IMYHBIX TAKCOHOMHUYECKHX Tpymi (TprOoB,
CTPENTOMHUIICTOB W OakTepuil) Ha CHHTETHYCCKHE KYJIbTypajbHBIC CPEIbl, coiepxaiue Oenblii hochop B
KayecTBE CIMHCTBEHHOrO HcToYHHMKa (ocdopa. Ha maHHBIX cpenax MHUKPOOPTaHW3MBI POCIIM U HE UCIIBI-
ThiBaM (pocdopHOe ronoganue. ITo MEPBbIM B MUPE IpUMEp BKIOUEHHUS Oeraoro ¢ocdopa B OuochepHbIit
KpyroBopot snemenTa ¢ocdopa. [lokazaHo, YTO yCTOHYMBOCTH KYJIBTYp MHKPOOPTaHHU3MOB K OenoMy
¢dochopy 3aBUCUT OT MX TAKCOHOMHUYECKOM MPUHAIICKHOCTH — IpUOBI U3 poaa Trichoderma ananTupyroTCs K
HEMY JIydiae, 4€M acClnepruuibl, aCri€pruuibl JIydmi€e 4€M CTPCIITOMUICTBI, a CTPECOTOMUICTBI JTYy4lIC, YEM
Oaktepun pona Pseudomonas. CpaBHUBAsSI IBE KYJIBTYPbI CTPEITOMHUIICTOB, MbI [TOKA3aJIH, YTO YCTOWYHBOCTH
K O0enomy dochopy — MpU3HAK, KOTOPHI MOXKET YCHIIMBATHCSA HJIM OCIAONSITHCS B 3aBUCUMOCTH OT YCJIOBHIA
KyJnbTHBHpOBaHUs. [1o Bceld BHIMMOCTH, MHUKPOOPTaHU3MBI TTOTPEOIISIIOT PACTBOPEHHBIEC MPOIYKTHI OKHCIIE-
Hus 6enoro pocdopa (bocdat, pochur u runodochuT) U, TEM CaMbIM, CMEIIAIOT XUMHUYECKOE PABHOBECHE B
CTOPOHY €ro JaJbHEHINEro OKUCICHUS. JTO 3aMETHO YCKOpseT Mpolecc AeTokcukaimu Oemoro docdopa.
XapakTep ¥ COCTaB TIPOLYKTOB OKHCIEHHUs 6e1oro pochopa uccnenopancs Hamu merogom ~ P IMP. Camas
BBICOKas KOHIIEHTpallus cooTBercTBYeT npepbimeHuto [1IK Oenoro docdopa B crounsix Bogax B 5000 pa3s, a
B uteBoit Boae — B 100000000 pas3!
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IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckutl pazoen: BUOXUMHYECKHE HCCIICTOBAHUS.
Pezucmpayuonnwiii koo nybauxayuu. 15-41-3-82 Ioodpaszden: AHTUMUKPOOHBIE TIpeTIapaThl.
CraTbs myOnuKyeTcs o MaTepuaiaM JA0Kaaa Ha MexIyHapoJIHOM HayqHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YK 547.458:[54-148+541.65/654+615.281.9]. [loctymuna B penakimio 31 mapra 2015 1.

HoBble aHTUMUKPOOHBIE MPENAPATHI HA 0CHOBE KOMILJIEKCHOM
COJIM XMTO32HA C XMPAJIbHBIM OPraHMYEeCKUM JUTAHAOM

© Iunoeckas **" Auna Bopucosna, 3ynuna” Mpuna BuraibeBna,
®omuna’ Barentuna NBanoBra 1 Manunaknna' > Oasra HukostaeBna
' Bazosas xagedpa nonumepos. Hncmumym xumuu. Capamosckuii 20Cy0apcmeeHublil yHUBEpCUmen umeHu
H.I'. Yepnviwescrkozco. ¥Yn. Acmpaxanckas, 83. 2. Capamos, 410012. Poccua. Ten.: (8452) 51-69-57.
E-mail: ShipovskayaAB@rambler.ru
* Omoen gvicokomonexysphvix coedunenui. O6paz08amenbHO-HAYYHbIL UHCIMUMYM HAHOCMPYKMYD U
ouocucmem. Capamogcekuii cocyoapcmeennvlil ynugepcumem umenu H.I. Yepnviuescrkozo.
Ya. Acmpaxanckas, 83. e. Capamos, 410012. Poccus. Ten.: (8452) 21-07-59.
E-mail: Olga-Malinkina@yandex.ru

*Beymuit HanpapyieHne; 1101epKUBAIONIHIA TIEPETTUCKY
Kniouegwie cnosea: Xuto3aH, KOMIUIEKCHAS COJIb, HEOPIraHUYECKUI U XUPAIbHBIM OpraHu4eCKun
JIUTaH]l, TUAPOTellb, aHTUMUKPOOHBII npenapar, HapoAOHTUT, LIUTOKUHBL.

AHHOTAIUA

Merogamu 37€MEHTHOTO aHAJIM3a, TOTEHIIMOMETPHUYECKOI0 TUTPOBAHMUS, CHeKTporonapumerpuu, K-
n SIMP-CrieKTpOCKONMH HMCCIEIOBaHbI MPOIIECCHl COe- U releo0pa3oBaHusi B CUCTEME THAPOXIIOPH]L XHTO-
3aHa+acKOpOMHOBAs KHCIOTa+BOJa. Y CTaHOBICHO, YTO B3aUMOJICHCTBHE JaHHBIX KOMIIOHEHTOB B BOJHOMN
cperie conmpoBoXIaeTcs 00pa3oBaHHEM THAPOTeNs KOMIIJICKCHOW COJTM XHUTO3aHa C HEOPTaHHYECKUM (XJIOPHI)
W XUpaJbHBIM OPTraHMYECKUM IUTaHioM (ackopOatr). M3ydeHbl BHCKO3MMETPHYECKHE W PEOJOTHYECKUE
CBOMCTBa BOJHBIX PAaCTBOPOB THIPOXJIOpUA-acKOpOaT XWTO3aHA. B pa3baBieHHBIX pacTBOpax MaKpOMO-
JIEKYJBI TTOJUCONU TPOSIBIISIIOT TONMHUANIEKTPOIUTHBIN d(P(GEKT, B KOHIICHTPUPOBAHHBIX — PEaU3yeTcs] THITHY-
HBIN JJIA HCHBIOTOHOBCKHX )KI/I)Z[KOCTeﬁ XapaKkTep TCUCHHA. OtMmeueHo CYHICCTBCHHOC BJIMAHHWEC Ha OTHU
CBOMCTBa YHAHTHOMEPHOIH (POPMBI aCKOPOWHOBOM KHCIIOTHI, TEMITEPATypPhl 1 BPEMEHH XpaHEHHS PacTBOPOB.
Ha ocHoBanunu HpOBeI[éHHBIX I/ICCHe):[OBaHI/Iﬁ BBICKa3aHO IIPEANOJIO0KCHUE, YTO Y3JIbl CETKU THUAPOICIIA
OMHApHOW COJM XHWTO3aHa O00Pa30BaHbI CHUCTEMOM CIIOKHBIX MOH-HOHHBIX M BOJOPOIHBIX KOHTAKTOB MEKIY
MaKpOMOJIEKYyJaMU [OJIMMEPa M MOJIEKYJIaMM OpraHWYECKOW KHCIOThl. MeromaMu in vitro w in vivo
YCTAaHOBJIEHA CIOCOOHOCTh THAPOTENEH THUAPOXIOPUI-ACKOpOAT XWTO3aHA OKa3bIBaTh aHTHOAKTEpHAIbHOE
JIeiCTBHEC B OTHOIICHUHM YCIIOBHO-TIATOTEHHBIX OakTepuil. M3ydeHa AWHAMHKA W3MEHEHUS COJNCPKAHHS
nuTokuHOB ®HO-00 m UJI-1P B &uIkocTH 3y0OJECHEBBIX KapMaHOB y MAI[MEHTOB C BOCIHAJIHTENLHBIMU
3a00JIeBaHUAMHU TKaHEH mapomoHTa Ha (PoHe 00pabOTKHM JECHBI THAPOreNeM KOMILICKCHOW COJIM XHMTO3aHa.
yCTaHOBHeHO, qTo Imperapat NposABIACT APKO BBIPAXKCHHYIO IIPOTHBOBOCIIAIUTCIbLHYIO aKTUBHOCTD, 10 Bcel
BUIUMOCTH, 3a CUCT PErysiiiu YpPOBHA HHUTOKWHOB B OYarc¢ BOCIIAJICHUA. BrrsiBneHHbBIC 3aKOHOMCPHOCTHU
MOKa3bIBAIOT, YTO JIeueOHbIH 3((eKT ruaporenct oOYCIOBICH HE TOIBKO MPOJOHTMPOBAHHON CaHAIWEH
3y00/IECHEBBIX KapMaHOB, HO ¥ MMMYHOTPOITHBIM JieiicTBHeM Ha A((EKTOphl BPOXKIAECHHOIO UMMYHHTETA.
MexaHuU3M BO3)Z[€I7ICTBI/I$I KOMIUICGKCHOM COJIM XHMTO3aHa C XHUpAJbHBIM OPraHn4€CKUM JIMTaHAOM Ha >KHBBLIC
KJICTKH, IIO Bceit BUIUMOCTH, TOT K€, YTO U Yy IIOJMKATHOHHBIX aHTI/IMI/IKpOGHLIX 6€HKOB, IMpEeXIAEC BCECTO,
nedeH3uHOB [3.

82 © Bymaeposckue coobugenusi. 2015. T.41. Ne3. r. Kazane. PecyOnuka Tatapcran. Poccust.



Temamuuyeckuii pazoein: BHOXUMIYeCKUE UCCIETOBAHUSL.

Ilonnan uccjaeaosarTre/JibCKas l'lyﬁJII/IKaIH/Iﬂ
Iloopazoen: CocTaB pacTUTEIBHOTO CHIPHSL.

Pecucmpayuonnvlii koo nyoruxayuu: 15-41-3-95
Craths myOJIMKyeTCs [0 MaTepuaaM JIOoKJIaaa Ha MexXIyHapoaHOM HAayTHOM
bopyme “hymaeposckoe nacreoue-2015”. http://foundation.butlerov.com/bh-2015/
[ocrynuna B pepakio 11 anpens 2015 r. YJIK 577.114:535.243.2:582.573.21:615.322

KauyecTBeHHOE M KOJIMYECTBEHHOE ONIPe/ie/IeHUuEe YIJIEBOJOB B ChIpbe
U HACTOMKAX MATPUYHBIX FTOMEONAaTHYECKHUX NOACHEe:KHUKA BopoHoBa,
0€JI0CHEKHOI0 METOAAMHU TOHKOCJIO0MHOU XpomaTorpadguu
U YD-cnekrpoporoMmerpun

© Bokos'*" JAmurtpuii Ojierosuy, CamplinHa' Hpuna AsiekcaHapOBHA
v Ionos’ JAmurtpuiit MarBeeBuY
' Kagpeopa (papmaroenosuu. Iepeviii Mockosckuii 20cy0apcmeenbiii MeOUyUHCKULl YHUSEPCUMen UMeHU
UM. Ceuenosa. I'CII-1. V. Tpybeyxas, 8. . Mockea, 119991. Poccus.
Ten.: (925) 358-84-27. E-mail: fmmsu@mail. ru
* Hayuno-uccredosamenvckuii uncmumym gapmayuu. Iepswiii Mockosckuii 20¢y0apcmeenuiii MeouyuHckuil
yuugepcumem umenu M.M. Ceuenosa. Haxumoeckuti npocnexm, 45. 2. Mockea, 117418. Poccus.

*Beyuii HanpaBienue; [101epKUBAIONIHi MePETUCKy
Knrwouegvle cnosa: yrnesosl, noAacHexHUK Boponosa (Galanthus woronowii Losinsk), TIOICHEKHUK

oenocuexusbiil (Galanthus nivalis L.), HacTOMKa MaTpuuHas roMeonaTHIeckas, TiroKo3a, (GpykTosa.

AHHOTANUA
HSy‘ICH KA4eCTBEHHBIA COCTaB M KOJIUYECTBEHHOE COACPKAHUEC YIJICBOAOB B TI'OMCOINATHYCCKOM
HeKapCTBeHHOM paCTI/ITeJIBHOM CBIpBe nu HaCTOﬁKaX ManI/I‘IHBIX TOMEOIMAaTHYCCKUX IMOACHC)KHHUKA BOpOHOBa nu
NMoJICHeXKHNKa OenmocHexxHoro. [TogoOpansl ontuManbeHble yCnoBus TpoBeneHus TCX-aHanu3a, SKCTPaKIH

CBIPbs, pa3paboTaHbl CHEKTPO(HOTOMETPUUYECKUE METOMUKH ONPEICICHUS KOIMYECTBEHHOI'O COICPKAHMS
VIJIEBOJIOB B IepecuéTe Ha PPYKTO3Y M HA TIFOKO3Y.

r. Kazane. Pecniyonuka Tatapcran. Poccust. © Bymaeposckue coobwenus. 2015. T.41. Ne3. 95



Temamuueckuii pazoen: BUOXUMUYECKHE UCCIICIOBAHNS. IToanas ucciieqoBareLCKas ﬂyﬁ.]]mcam/m
Toopazoen: XUMUUECKHUI COCTAB PACTCHHIA. Pecucmpayuonnouii koo nyoruxayuu: 15-41-3-103
CraTbs MyOIHUKYeTCst KaK MaTepUall 3a09HOr0 y4acTusi B MeXXIyHApOIHOM HAyIHOM

bopyme “hymaeposckoe nacreoue-2015”. http://foundation.butlerov.com/bh-2015/

[octymuna B pegaxuuto 10 anpens 2015 r. YK 543.544.5.068.7+582.6572+547.912.

Ouenka coaepkaHus PUTOMEHATMOHA B HAI3EMHOM
YaCTH PACTEHHH ceMelcTBa rpevyuinHbie guiopbl Cudupu

© Jlykma'*" Enena Anexcanaposna, Ilorogun' Wabs CepreeBuy
v MBanosa’* EBrenus BuxropoBHa
1 - - o 2
Kadgheopa papmayeemuueckoii, ananumuyeckou u moxcuxonoeuveckou xumuu. - Kageopa
apmayesmuueckou mexnonoauu ¢ kypcom ouomexnonozuu. I’ bOY BI1O « Omckuil 2ocyoapcmeenHulil
meduyunckull yrusepcumemy Munzopasea PD. Vau. Jlenuna, 12. 2. Omck, 644099. Omckas obnacms. Poccust.
Ten.: (381-2) 370-360. E-mail: chem68@mail.ru

*Beymuit Hanpapyienne; 110U1epKUBAIONIHIA TIEPETUCKY
Knrwouegwie cnosa: Polygonaceae, buromenananon, pumoxunoH, Butamun K, pabounit
cTaHIapTHbIN oOpasern;, BOXX.

AHHOTALUA

B crathe mpuBemeHbl pe3yibTaThl ONpEACicHHs coiepkanus (uromeHanuoHa (ButammHa K) B
HaJ3¢MHON YaCTH HEKOTOPBIX PACTEHHMM CEMEHCTBa IpeduuIlHble cuOupckoil ¢uopsl. Ilokazano, uyTo (GuTO-
MEHAJIMOH He 00HAPYKUBAETCS B PACTCHHUSAX CEMEHCTBA MOCIe ABYX JICT XPAHECHUS ChIPhS. Y CTAHOBJICHO, UTO
(UTOMEHAIMOH TPHUCYTCTBYET BO BCEX 15 MCCIAEmMyeMbIX 00pasliax, CPOK XpaHEHHS KOTOPBIX COCTABIISET
MeHee JByX JeT. Haunbonbiee conepxkanue GUTOMEHAAMOHA OTMEUEHO ISl IpeAcTaBuTene pona Persicaria
(ropert), Polygonum (cnopsii), Rumex (1aBenb). [TomydeHHBIE pe3ylbTaThl MO3BOJIAIOT CHOPMYIHPOBATH
PEKOMEHIAIIMU 110 XPAHECHUIO M ONTHUMAaJbHOMY MCIIOJIb30BAHHIO PACTUTEIBHOIO ChIPhS Ha OCHOBE IPEI-
CTaBUTEJCH CeMelCTBa IPEUMIHbIC B KayecTBEe MCTOYHMKa BUTamuHa K. KonmuuectBeHHas olieHka comep-
)aHUS (PUTOMEHAIMOHA B PACTCHUAX ceMelicTBa rpeunIinbie (Guopsl CuOMpH poBEIeHa BIICPBHIE.

r. Kasans. Pecny6mnuxa Tarapcran. Poccust. © Bymnepoeckue coobuenus. 2015. T.41. Ne3. 103



Temamuueckuii pazoen: BUOXUMUYECKUE UCCIICIOBAHNS. IToanas ucciieqoBareLCKas ﬂyﬁ.]]mcam/m
Toopasoen: XUMUUECKHUNA COCTAB PACTCHUIA. Pecucmpayuonnoiii koo nyoruxayuu: 15-41-3-109
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0Kiaaa Ha MexXIyHapoaHOM HayqHOM

bopyme “hymaeposckoe nacreoue-2015”. http://foundation.butlerov.com/bh-2015/

[ocrymuna B pegaxuuto 31 mapra 2015 r. YAK 577.125.5, 577.125.33, 581.198.

Oco0eHHOCTH OMOCHHTE3a OKCUJIMIIMHOB
B ILIayHKe cemelicTBa Selaginellaceae

© Oropoanukoba* AnHa Baaaumuposna, Myxutosa* ®anms Kusimosna
u I'peuxkun™ Anexcanap HuxosaeBnu
Dedepanvroe eocyoapcmeennoe biooddxicemuoe yupescoenue nayku Kasanckutl uncmumym ouoxumuu
u buousuxu Kazancxoeo nayunozo yenmpa Poccuiickotl akademuu nayx.
Y. Jlobauesckoeo, 2/31. 2. Kaszanw, 420111. A/a 30. Pecnybauxa Tamapcman. Poccus.
Ten.: (843) 231-90-40. E-mail: anyuta ogorodnik@mail.ru

*Berymuii HanpasieHue;  110/1epKUBAIONIHIA IEPETTHCKY
Knrwoueewie cnosa: Selaginella martensii Spring, TUIOKCUT€HA3HBIN MTyTh, OKCUITUITUHBI,
JTUBUHUIOBBIE 3upsl, 12-0kcoduToaueHOBasT KUCIIOTA.

AHHOTAIUA

Nzyden mnpoduiab OKCHIMIIMHOB B 3€IEHBIX TKaHAX IulayHkKa Selaginella martensii Spring. Bonb-
IIMHCTBO M3 HUX SIBJIACTCS TPOAYKTaMH METa0ONM3Ma HEHACBHIICHHBIX YKUPHBIX KUCIOT (JIMHOJEBOH M O-
JMHOJICHOBOMW), OIOCPENOBAHHOTO JeHCTBHEM (QepMEeHTOB |3-THIOKCHTeHa3bl W JUBHUHUWII(PUPCHHTA3BI
(A9C) nmm annenokcuacuntassl (AOC). AJUIeHOKCHACHHTA3HbIE MPOIYKTHI IPEACTaBIEeHbl U3oMepaMu 12-
okcohuTomueHoBoi kuciothl (12-okco®/IK), cpean koTopbix mpeodnamaer 12-0x0-9(13), 15-OJK, Bto
COE/IMHEHNE HEXapaKTEpHO JUIS IBETKOBBIX pacTeHuid. JJMBHHMIIOBBIC 3QHUPBHI 0OHAPYKEHBI Y HEIBETKOBBIX
HA3EMHBIX pacTeHUll BrepBblc. BriepBbie onMcaH JTUIIOKCUTEHA3HBIH METa0OoNIN3M KUPHBIX KUCIOT B TUIAYH-
kax (Lycopodiophyta).

r. Kasans. Pecny6mnuxa Tarapcran. Poccust. © Bymnepoeckue coobuenus. 2015. T.41. Ne3. 109



Temamuueckuii pazoen: BUOXUMUYECKUE UCCIICIOBAHNS. IToanas ucciieqoBareILCKas ﬂyﬁ.]]mcam/m
Toopasoen: XUMUUECKHUNA COCTAB PACTCHUIA. Pecucmpayuonnouii koo nyonruxayuu: 15-41-3-115
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0Kiaaa Ha MexXIyHapoaHOM HayqHOM

bopyme “hymaeposckoe nacreoue-2015”. http://foundation.butlerov.com/bh-2015/

[octymuna B pegaxuuto 31 mapra 2015 r. YIK 615.322+547.56:582.929.4.

HoBble MOAXO0AbI K CTAHAAPTU3AIIMH TPABbI AYIIHIIbI

© Xazues' * Pammin IllamMuiieBny, l'IeTpOBal Junspa HaniabeBHa
1 Curenkos” Anexcanap FOpbesny
' Kagpeopa papmaronoeuu papmayesmuueckozo paxyismema ¢ Kypcamis papmaxoeHo3ull 1 GOMaHuKu.
* Kagedpa (papmayesmuueckoii Xumuu ¢ Kypcami aHATUMu4eckoll u mokCuKoI02U4ecKot Xumuu
Kazanckuii 2ocyoapcmeennwiti meouyunckuil ynusepcumem. Ip. Amupxana, 16. e. Kazams, 420016.
Pecnybnuxa Tamapcman. Poccus. Ten.: (843) 521-27-88. E-mail: xaziev@inbox.ru

*Beymuii HanpapyieHne; 110U1epKUBAIONIHIA TIEPETTUCKY
Knrwoueswie cnosa: Origanum vulgare, dnaBoHousl, nuddepenmnuanpaas cneKTpohoToOMEeTpus,
KOJIMYECTBCHHBIN aHAIHU3.

AHHOTALUA

Lenbto uccinenoBanus ObUTa pa3pab0TKa OBICTPOro METOJA KOJIMYECTBEHHOI'O OMNpPEICICHUs IeHCT-
BYIOIIIX BEIICCTB B TpaBe IyIMHIbI. VCHBITaHUS MPOBOAMIMCH Ha TpaBe MYNIMIBI OOBIKHOBEHHOM, 3aro-
TOBJIEHHOW B peciyOnnkax Tarapcran u bamkoproctan. B pe3ynbraTe mpoBeeHHBIX SKCIIEPUMEHTOB ObLIH
noJ00paHbl yCIOBUSl DKCTPAKIMH (PIABOHOWAOB — OJHOW M3 OCHOBHBIX TPYHI JCHCTBYIOIIUX BEIIECTB
JAHHOTO CBIPBS, IPU KOTOPBIX B TeueHrne 10 MunyT usBnekanoch 94% »tux coenquHenuit. Pacuer uctuHHOTO
COJZICP)KAHUSI UX B PACTUTEINBHOM CBHIPbE MPOBOIMIICS C HWCIOJNBL30BAHHEM KOX(QQHIIMEHTa Ha HEMOJHOTY
SKCTpakuu. MeTosoM BBICOKOI(D()EKTUBHON JKUAKOCTHOM XpoMaTtorpaduu ObUIO MOKAa3aHO, YTO JIOMHUHU-
pyIOImUM (GIaBOHOUIOM DTOTO CHIPBS SABISIETCS IMHAPO3UL, YACIBHBIA MOKa3aTelh KOTOPOTO B KOMILIEKCE C
XJIOPHJIOM ~QTIOMUHUS TIPEAaraerTcsi HCIONb30BaTh Ui pacdyerToB. JlOCTOBEPHOCTh METOAMKH ObLIa
MpOBEpPEHa CTATUCTHYECKH, OITMOKa MeTosa He TipeBbiaeT 2.48%.

r. Kasans. Pecny6nuxa Tarapcran. Poccust. © Bymnepoeckue coobuenus. 2015. T.41. Ne3. 115



Temamuueckuii pazoen: BUOXUMUYECKUE UCCIICIOBAHUS. IToaHas ucciaenoBarebcKas nyﬁ.mmauuﬂ
Ioopasoen: OpraHuvecKas XuMusl. Pecucmpayuonnouii koo nyoruxayuu: 15-41-3-119
CraTbs MyOIHUKYeTCs [0 MaTepuaiaM A0Kiaaa Ha MexXIyHapoaHOM HayqHOM

bopyme “hymaeposckoe nacreoue-2015”. http://foundation.butlerov.com/bh-2015/

[ocrymuna B pegaxuuio 09 anpens 2015 r. YIK 547.781+58.04+593.17.

N3y4yeHne TOKCHYHOCTH HEKOTOPHIX MPOU3BOAHBIX 0€H3UMH/1230J1a

© Bacun* Auron EBrennesuy, Benoycosa' 3os IlerpoBna,
3apyoun KOpwuii IlaBiaosu4 u [lypsirun Ierp IlerpoBuy
Kageopa opeanuuecxorii, buoopeanuueckoti u meouyunckoi xumuu. Camapcrutl 20Cy0apCcmeeHHblil
yrusepcumem. Y. Axao. Ilasnosa, 1. e. Camapa, 443011. Camapckas obaacmos. Poccus.
Ten.: (846) 334-54-59. E-mail: zbelousova@mail.ru

*Beymuit Hanpapyienne; 1101epKUBAIONIHIA TIEPENTUCKY
Knrwoueevie cnosa: 6eH3uMIIa30]1, 2-METHIOCH3UMHU1a301, 2-0eH3MIOCH3NMHUAA301, 1,2-
TUOCH3UITOCH3UMU1a30J1, TOKCUYHOCTh, MyTareHHOCTh, Paramecium caudatum, Allium cepa.

AHHOTAIUA

N3ydeHa TOKCHMYHOCTh OCH3MMHAA30j1a, 2-METWIOCH3MMHUIa30ja, 2-OeH3unOeH3uMugazona u 1,2-
muoensnnoensumuaasona (I-1V) B Bogubix pactBopax ans Paramecium caudatum n Allium cepa u myrta-
TeHHOCTh 1S Allium cepa. PaccuntanHble PU3NKO-XUMHYECKHE TApaMETPhl N3yYeHHBIX COCANHEHHUN CBH/IC-
TENBCTBYIOT O TOM, YTO TOKCHYHOCTh U MyTareHHOCTh I-IV Koppenupyror ¢ TMnoQuIbHOCThIO H 00BEMOM X
MoJekyn. BepositHo, uto Bo3pacranue nunoduiabHocTd oT I k IV TIpUBOOUT K COOTBETCT-BYIOIIEMY
YBEITUYEHHIO CTEMIEHH X MyTareHHOCTH, TaK Kak Oolbliee KomuaecTBo Momekyn I-IV Moxer cBs3bIBaThCS ©
JHK no mexanusmy uHTEepKaIAnuu. TokcuaHOCTh U MyTareHHOCTb I-1V st Paramecium caudatum n Allium
cepa HOCAT J0303aBUCHMBINH xapakTep. PaccunTanHbie GU3NKO-XUMHUYECKHE MapaMeTpbl U3YUEHHBIX COCIU-
HEHHU CBUJICTEIBCTBYIOT O TOM, YTO TOKCHYHOCTh U MYTAareHHOCTh KOPPEIHPYIOT C JIMNOMUIBHOCTBIO U
00bEMOM MX MOJICKYJI.

r. Kasans. Pecny6mnuxa Tarapcran. Poccust. © Bymnepoeckue coobuenus. 2015. T.41. Ne3. 119



IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckutl pazoen: BUOXUMHYECKHE HCCIICTOBAHUS.
Pezucmpayuonnwiii koo nybnuxayuu. 15-41-3-124 Toopasoen: Dxonornueckas crenudura UXTHohayHbl.
CraTbs myOnuKyeTcs 1o MaTrepuaiaM JA0Kaaa Ha MexXIyHapoIHOM HayqHOM

bopyme “Bymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

YK 556.541.32. Tloctynuna B pegakuuto 28 ampens 2015 .

CpaBHUTE/IbHbIN AHAJIN3 XUMHKO0-0M0JOTHYECKUX MOKA3aTeJIeH
MOJIOAHU PbI0 pa3HbIX y4acTKOB Bosrkckoro orpora KyilObimeBcKoro
BOAOXpPaHUW/JINAIIEC B YCJIOBUSIX AHTPOIIOTCHHOI'0 B03HeﬁCTBHH
© I'opaeeBa Mapus DayapaosHa, Janun* Anatoiamnii AHapeeBHnY
u KapyceBa Anekcanapa IOpbeBHa
Kageopa “Boouvie buopecypcwt u akeaxyromypa’”’. Kazanckuili 2ocyoapcmeennviil snepeemuieckuii

yuugepcumem. Y. Kpacnocenvckas, 51. e. Kazano, 420066. Pecnyonuxa Tamapcman. Poccus.
Ten.: (843) 519-43-53. E-mail: Maria. Galeeva@gmail.com

*Beyuit Hanpasienue; 1101epKUBAIONIHi MePETUCKy
Knroueswie cnosa: nxruodayna, Moo b pei0, KyiiOblmeBckoe BOJOXpaHUITUIIE, Pa3MEPHBIN
COCTaB, BUJIOBOW COCTaB, BO3PACTHON COCTaB, KOAPPUIIMEHT YIIUTAHHOCTH, AaTHOKCUIAHTHAs
AKTHUBHOCTb KPOBH, AHTPOIIOT€HHOE BO3JICHCTBHE.

AHHOTALUA

[lpu ananu3e maHHBIX, npenoctaBiieHHBIX DPI'Y «CpeaHeBOMKPHIOBOAOM» OBIJIO YCTaHOBJEHO, YTO
npeodIaafolIMKA BUIaMU MoJioZin pei0 Bomkckoro orpora KyiiObimeBckoro BogoXpaHHIHia MpU Pa3sHOH
CTETICHH aHTPOIIOTEHHOW BO3ICHCTBHSI SIBIISICTCS YKIIes, JICNl U OKyHb. B pabore mpoBeneH cpaBHUTENBHBIN
aHaJIN3 TaKUX OMOJIOTHYECKHX TIOKa3aTeNed Moo PO KaK JUIMHA Tella, Macca Tela, BO3pPacT, YITHUTAaHHOCTS,
ATUOKCUAAHTHASI AKTUBHOCTh KpPOBM B YCJIOBMSX Pa3HOM CTEIIEHH AaHTPOIIOTCHHON HArpysku. bpumn
pa3paboTaHbl Pa3MEpPHO-BECOBBIC MOJCIHM YKIIEH, JICIIa M OKYHs, KOTOpbIE IO3BOJAT CIIPOTHO3UPOBATH
MIPOMBICIIOBYIO Maccy pbIO MpH pa3pelieHHBIX pa3Mepax BbUIOBA NMPH YCIOBUHU CTaOMIIBHOW KOPMOBOW 0a3bl
Ha ypoBHe 2013 roga u ymiydiieHus: kadecTBa BoAbl. [IoMuMoO uccienoBanus OMOIOTMYECKUX TMOKa3aTeneh
ObLI IIpoaHaJIM3UPOBaH M OJUH M3 COBPCMCHHBIX HOBATOPCKHUX XWUMHYCCKUX rmokasareyied — CyMMapHas
AHTUOKCHAaHTHAasd aKTUBHOCTb KPOBU pI)I6.

124 © Bymaeposckue coobugenusi. 2015. T.41. Ne3. r. Kazane. Pecniyonuka Tatapcran. Poccust.



IToaHasa uccieaoBarTebCcKas HyﬁJII/lKaIII/lﬂ Temamuueckutl pazoen: BUOXUMHYECKHE HCCIICTOBAHUS.
Pecucmpayuonnvii koo nybonuxayuu: 15-41-3-132 Ioopasoen: AHanuTudecKas XUMUsL.
Craths myOJIMKyeTCs [0 MaTepuaaM JOoKJIaaa Ha MexXIyHapoIHOM HayTHOM

bopyme “hymaeposckoe nacredue-2015”. http://foundation.butlerov.com/bh-2015/

VK 544.08+543.08. [Tocrynuna B penakuuto 31 mapta 2015 r.

NaenTupuranus opraHn4ecKuX COeJUHECHUN Pa3sTHIHbIX
KJIACCOB B BoJiocax yejioBeka MmetoaoM I'X-MC/MC
© Kucasikosa*' SIna IOpnesna, lllemxo TaTbsina ®eropoBHa
u Cepos IOpuii MuxaiijioBu4

Kageopa pusuueckoii u konnouonou xumuu. Poccutickutl ynueepcumem opyicobl HApoOoo8s.
Y. Muxnyxo-Maxknaas, 6. 2. Mocksa, 117198. Poccus. Ten.: (495) 955-07-66. E-mail: rupf@mail.ru

*Beyuii Hanpasienue; [101epKUBAIONIHi MePENUCKy
Knrouegvle croea: XWMUKO-TOKCUKOJIOTUYECKUIA aHAIIN3, BOJIOCHI, 3-HA(PTOMIIMH/IOJIBI, MHIA301-3-
kapookcamuipl, ' X-MC/MC.

AHHOTANUA
HpOBeneHa KJ'IaCCI/I(I)I/IKaHI/HI CHHTCTUYCCKHX KaHHa6I/IHOI/II[OB Ha OCHOB€ UX XMMHYECCKOIo CTPOCHHA.
OnpezeneHpl Macc-CIIEKTPOMETPHUYECKUE M XpOMAaTorpapruecKue XapakKTepUCTUKUA HCCICIYEMbIX COCTUHE-
Huil. [TogoOpaHbl ycloBUsI MCCIEIOBAHUS BHEIIHEH MMOBEPXHOCTH BOJIOC HAa HAJIMYHE KOMIIOHEHTOB KYpH-
TENBbHBIX cMeceil. Pa3paboTana Meronuka aHajmu3a BHYTpPeHHeH oOjactu Bojoc. IlpoBenena mporemnypa
BaJIMJIalIMKA JAaHHOW METOJIMKH.

132 © Bymaeposckue coobuenus. 2015, T.41. Nel, r. Kazanb. Pecniy6nuxa Tatapcran. Poccus.



Temamuueckuii pazoen: BUOXUMUYECKHE UCCIICIOBAHNS. IToHnas ucciaenoBareabcKas nyﬁ.nmcauuﬂ
Ioopazoen: duznueckast XUMUSL. Pecucmpayuonnoiii koo nyoruxayuu: 15-41-3-141
Craths myOJIMKyeTCs [0 MaTepyayiaM JIoKiIaaa Ha “MexayHapoaHoM HaydHOM (opyme

Byrneposckoe nacnemue — 2015”. http://foundation.butlerov.com/bh-2015/

[Mocrymuna B penaxiuio 31 mapra 2015 . Y/IK 544.72; 544.77.

OmnpeneseHne KOHCTAHT JUCCONMANMN KAPOOKCHIbHBIX U AMHUHOTPYIII
Ha a1b0yMHHE METOI0M NMOTEHIIHOMETPUYECKOI0 TUTPOBAHMS

© AmutpueBa™ Upuna bopucosna, Keprenues AHTOH AHpeeBHY
1 Uyxno' Asexcanap Cepreesuy
Kageopa pusuuecxoii u kornouonou xumuu. Canxm-IlemepOypeckas 2ocyoapcmeeHuast

xumuro-gpapmayesmuueckas akaoemusi. Yu. Ilpogpeccopa Ilonosa, 14, aum. A. e. Canxm-Ilemepoype,
197376. Poccus. Ten.: (812) 234-11-38. E-mail: irina@dmitriyev.ru_

*Beyuuii HanpaBlienue; 1101epKUBAIONIHi MePENUCKy
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3apsAaaa, KOHCTaHThI JUCCOHUAIUM.

AHHOTALUA
MeronoM TOTEHIIMOMETPUYECKOr0 THUTPOBAHUS HCCIENOBaHO BiusHMe pH u xyopuaa kaius Ha
COpOIIMI0 MOHOB BOJOPOJA M THIPOKCHI-MOHOB Ha ajibOyMHHE. YCTaHOBJICHO, YTO KOJHYECTBA COPOHMPO-
BauHbpX noHoB H™ u OH™ Ha anbOymune 3aBucut ot pH 1 HOHHO# cHibl pacTBOpoB. OmpeieneHa ToYKa Hy-
JeBOro 3apsjga anbOymuHa. Ha ocHOBE COpOIIMOHHBIX JaHHBIX BBIYMCICHO KOJIHYECTBO (PYHKIHMOHAIBLHBIX
TpyIN anb0yMHHA, YYaCTBYIOMIMX B OOMEHE MPOTOHAMH W THIPOKCHI-MOHAMH, PACCUUTAHBI CPEHHE KOHC-
TaHTBI TUCCONUAIIH ITUX TPYIIIL.
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MOAC/JINPOBAHUC OMOCHHTEe3a JUTHNHA
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AHHOTALUA
[IpuBeneHbl pe3yabTaThl IKCIIEPUMEHTAIBHOTO MOJICIHPOBAHMS OMOCHHTE3a in Vitro B CHCTEME Iep-
OKCHJIa3a—TIEPOKCHJI BOAOPOIa—KOHH(EPUIOBBIA CIUPT. BBIABICHO CIO0XHOE MOBEICHHE CHUCTEMBI B XOJE
JErHIPOIIONMMEPU3ALMM MOHOJIUTHOA U MPENJIOKEHAa MaTEMATUYECKasi MOJIEb IIPOLECCAa B BUJIE CUCTEMBI
mddepeHuaIBHBIX ypaBHEHUH. PaccMOTpeHbl 0COOEHHOCTH 3TUX ypaBHEeHWH. [IpuBeIeHBI pe3ybTaThl
YHCIICHHOTO MHTETPUPOBAHUSI, BBIMOIHEHHOTO MeToioM PyHre-KyTThi-Denboepra BockMOro nopsiaka.
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AHTHOKCHIAHTHAS AKTUBHOCTb Kedupa
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AHHOTALUA
B paGore mpuBeseHbl JaHHBIC MCCIICAOBAHUN MHTErPabHONM aHTHOKCHJAHTHOW aKTHBHOCTH Kedupa
pPa3IMYHBIX TOPrOBBIX MAapOK METOIOM KYJIOHOMETPUYECKOIO THTPOBaHHUS. DbBBIIO BBISBIEHO BIUSHUE
JKUPHOCTU Keupa Ha JTaHHBIM ToKas3aTenb. Hanbomblnel aHTHOKCHIAHTHONH aKTHBHOCTHIO 00Janan kedup,
BbinyckaeMblii OAQO «3eneno0onbCckum MOAOHHONEPEPOAMbIEAIOUUM KOMOUHAMOMY.
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MeToa OMOTECTHPOBAHUA — AJIbTEPHATHBHbBIN METO OLIEHKH
U3MEHEHMSI Ka4eCTBAa MOJIOKA NP €ro TepMoodopadoTke

© 3uranmmnua I'yabHa3 AtiacoBHa, bananosa Exarepuna I'puropbeBna,
I'apunosa Jupke Py3aneBHa, AzuzoBa Aubdusa UiabsdartoBHa,
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Kageopa npomvruunennoti buomexnonozcuu. Kazanckuii HayuoHambHblil UCC1e008amMenbCKull

mexnonoauveckuti ynusepcumem. Yn. K. Mapxca, 68. . Kazanvo, 420015. Pecnyoauxa Tamapcman. Poccus.
Ten.: (843) 2314328. E-mail: balakirevajulia3@mail.ru

*Beyuii HanpaBienue; 1101epKUBAIONIHi MePENUCKy
Knrouegvle cnrosa: GnotecTupoBaHue, MOJIOKO, IPOXKHU Saccharomyces cerevisiae.

AHHOTANUA
B pabore mpemnokeHa W mpoBefcHa HavdallbHasi anpoOanus Ui OIEHKH KadecTBa TepMooOpaboTaH-
HOT'0 MOJIOKa cUcTeMa OMOKOHTPOJIsI, Oazupyromasics Ha qpoxokax Saccharomyces cerevisiae. Ko3be MOIIOKO,
00paboTaHHOE MpH pekuMax nacrepusaiuu 76 °C 5 mun (nmpeumymiectBenno) u 90 °C 20 ¢, obmanano donee
BBICOKOH OHMOJIOTUYECKOW aKTHBHOCTHIO U POCT CTUMYJIMPYIOIIMMH CBOHCTBAMH IO CPABHEHUIO C APYTHMHU
U3y4eHHBIMH peskuMamMu actepusaiuu (65 °C, 30 mun u 95 °C, 5 MuH).
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Synthesis of partially hydrogenated nitrogen heterocycles.
How does the heterocyclization on Ritter proceed?

© Yury V. Shklyaev,*" Tatiana S. Vshivkova, Yulia S. Rozhkova,
Olga G. Stryapunina and Andrew A. Smolyak
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*Supervising author; 'Corresponding author

Keywords: Ritter reaction, nitrogen-containing heterocycles, spiro-c-complex stabilization,
3,4-dihydroisoquinoline, spirain, neospiran.

Abstract
On the vast experimental material the authors propose the concept on of heterocyclization
proceeding by Ritter reaction through the formation of spiro-c-complex, the different ways of
stabilization of which produce 3,4-dihydroisoquinolines,spirains, neospirains and other heterocyclic
systems.
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Natural pectins: oxidative destruction and interaction with uracils

© Yury S. Zimin,l* Natalia S. Borisova,H Guzel R. Timerbaeva,2
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Abstract

On the basis of studying the kinetics of oxydative desctruction of cytrous and apple pectins we find the
conditions for obtaining oxidative fractions of polysaccharides with prescribed molecular masses. By means
of spectral methods, we study the interactions of pectins and its oxidative fractions (Maye,. ~ 20-25 kDa) with
uracil and its derivatives (UD). We define the composition and stability constants of creating complex
compounds. It is found that the compounds’ composition is equal to 1 : 1, i.e., one carboxyl group of pectin (or
of its oxidized fraction) interacts with one molecula of UD. It is shown that electricdonor substitutents located
at the fifth position of 6-methyluracil increase the stability of its complexes with apple pectins and its
oxydative fraction.
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Development of a synthesis method of arylaliphatic diamino alcohols.
The influence of the solvent on the process regioselectivity.
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Abstract
The synthesis method of arylaliphatic amino alcohols based on reaction of styrene oxide ring opening
by diamines was developed. It is shown that in conditions of low polarizing ability of the solvent the
formation of o-substituted products of normal structure is the main process direction. For N,N-
diethylethylenediamine the solvent influence on the reaction regioselectivity was investigated. It has been
established that the ratio of the products is good correlated with the value of the dielectric constant for the
mixed aqueous-organic solvents and with the polarity parameters Er and AN for the pure solvents.
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The bis-thioethers based on 3,4-dichloro-2(5H)-furanone
and propane-1,3-dithiol
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Abstract

We studied the reactivity of 3,4-dichloro-2(5H)-furanone in relation to propane-1,3-dithiol in the
conditions of the basic or acid catalysis. [Ipu B3aumoneiictBuu mucochloric acid and its 5-alkoxy derivatives
with propane-1,3-dithiol in the presence of triethylamine there were obtained new bis-thioethers, in which two
molecules of the fragment 2(5H)-furanone are bound on its carbon atoms C* through —S(CH,);S— chains.
Under acid catalysis the reaction of mucochloric acid with propane-1,3-dithiol proceeds with substitution of the
hydroxyl group and the formation of the bis-thioether bound with carbon atoms by C° y-lactone cycles. There
have been revealed similarities and differences in the reactions of 3,4-dichloro-2(5H)-furanone with propane-
1,3-dithiol and 1,2-ethane-dithiol in the conditions of basic and acidic catalysis. The structures of all newly
synthesized bis-thioethers 2(5H)-furanone were proved by IR spectroscopy, 'H NMR and “C {'H}.
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Some transformation of adducts of levoglucosenone
and 1,3-diens in approaches to iridoides
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Abstract
On the base of the Diels-Alder adduct of levoglucosenone and piperylene studied the possibility of
modification of cyclohexane ring to cyclopentane by ozonolysis cleavage and intermolecular aldol cyclization.
It was carried out reaction of allyl oxidation of the Diels-Alder adducts of levoglucosenone and 1,3-
dienes by action CrOs-2Py in CH,Cl,. It was found that this transformation occurs upon prolonged storage on
atmospheric oxygen and to light.
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Receiving derivative fulvic acids and research of their
complex formation with copper ions
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Abstract
The new method of allocation of fulvic acids from brown coal is developed. Methods of synthesis of
derivative fulvic acids are described and developed: oxime and hydroxymethyl derivatives of fulvic acids are
synthesized. Reactions of a complex formation of fulvic acids and their derivatives with copper ions are for
the first time studied and is shown that balance of sorption is established in 110 minutes, and the greatest
absorbability in relation to copper ions possesses oxime of fulvic acids.
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Synthesis of 2-alkoxy-4,6-(2-phenylvinyl)pyrimidines
incorporating terminal TTF-fragments
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Abstract
There were synthesized novel 4,6-disubstituted 2-alkoxypyrimidines including two tetrathiafulvalenes

fragments which are connected with pyrimidine core via S-CH,-C¢H4-CH=CH-bridges. Their photovoltaic
properties have been studied.
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Abstract

There are several key areas of ferrocene-containing compounds application in the chemistry of
materials: ferrocene-containing chemosensors; electroconducting compounds, electro- and photochromic
compounds; ferrocene-containing metal complexes; ferrocene-containing liquid crystal compounds; polymers
with ferrocene moieties; the surfaces chemically modified with compounds including ferrocene fragments.
The structure of these compounds often contains heterocycles, in particular azines, such as pyridines,
pyrimidines, quinolines, triazines. The paper submitted here includes the material concerning synthesis and
electrochemical properties of newly substituted pyrimidines, which central pyrimidine core is surrounded with
several electron donating cyclic moieties, one of which is ferrocene.
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Abstract

There have been synthesized a new series of carbazole-containing chromophores with the structure D-nt-
A, as electron-acceptor moieties we used fragments of aldehyde and ethyl ether of 2-cyanoacrylic acid. 5-[4-
(Carbazole-9-yl)phenyl] thiophene-2-carbaldehyde (1) was obtained with the help of ¢ momorpto cross-
coupling reaction of Suzuki, further modification was carried out by the reaction of Knoevenagel. For the
compounds produced we obtained absorption and fluorescence spectra, based on the values of the red
boundary of the calculated value of the optical width of the prohibited zone, and the electrochemical behavior
was investigated. We have shown that the aldehyde 1 and ethyl-3-{5-[4(9H-carbazole-9-yl)phenyl]thiophene-
2-yl}-2- cyanoprop-2-enoate capable of electrochemical polymerization.
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Synthesis of the novel chalcones containing
the ethylenedioxythiophene moiety
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Abstract

With an aim to prepare electroconducting polymer films there was prepared a series of chalcones
including 3,4-ethylenedioxythiophene and thiophene moieties. Optical properties of all the synthesized
compounds were investigated. It has been shown that the lengthening of the conjugation chain results in the
bathochromic shift of absorption maxima if compared with those of the parent compounds. The band gaps
(E.™) have been calculated using the values of the longest absorption wavelengths (Aonser); they comprises
2.58 eV for 2,5-di{4-[1-0x0-3-(thiophen-2-yl)-prop-2-enyl]phenyl}-3,4-ethylenedioxythiophene and 1.93 eV -
for 5,5"-di[3-0x0-3-(thiohen-2-yl)-prop-1-enyl]-(EDOT);.
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Synthetic possibilities sulfenyl chlorides group
in B-diketonate chelates

© Irina V. Svistunova,” and Nikolay P. Shapkin*
Department of General, Inorganic and Organometallic Chemistry. School of Natural Sciences.
Far Eastern Federal University. October St., 27. Viladivostok, 69000. Russia.
Phone: +7 (8423) 245-76-69. E-mail: svistunova.iv@dvfu.ru, irasvist@gmail.com

*Supervising author; ‘Corresponding author
Keywords: sulfenyl chlorides, B-diketonates, unsaturated compounds, organosilicon compounds,
CH-acid pyrazoles polynuclear dendrimers.

Abstract
Sulfenilhlorid’s derivatives of p-diketonate complexes were obtained and the reactions of
sulfenilhlorid’s group were studied. The reactions of addition and substitution of [-diketonates
sulphenylchlorides showed that similar interactions as for SCI-groups in organic compounds are occurring.
That enables the synthesis of a wide range of y-thiosubstituted diketonates. Chromium(IIl) acetylacetonate
sulphenylchlorides were used for dendrimers obtaining. With using of boron difluoride sulfenilhlorid complex
new pyrazoles and diketones were synthesized.
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Thematic course: Alkylation of phenols by B-pinene using phenolate and aluminum isopropylate.
Part 4.

Alkylation of resorcinol by f-pinene at the presence
of aluminum-containing catalysts
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Abstract
Studied alkylation of resorcinol by B-pinene in the presence of (PhO);Al and (i-PrO);Al at 120 and 160
°C. It was found that on the alkylation resorcinol of B-pinene affect the structure carbocation formed from
B-pinene. The use of equimolar amounts of the starting components (or excess resorcinol) contribute to the
formation of esters of the chroman type. Use of excess B-pinene leads to the formation of product O- and
C-alkylation with bornyl structure of substituent.
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Effective ways the synthesis of pyrrolo[3,2,1-ij]quinoline-1,2-dione
and the products of its oxidative transformations
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Keywords: 1,2,3,4-tetrahydroquinoline, oxalylchloride, reaction Stolle, pyrrolo[3,2,1-ij]quinoline-
1,2-dione, oxidation, [1,3]oxazino|[5,4,3-1j]quinolin-1,3-dione, [1,4]oxazino[2,3,4-1j]quinoline-2,3-
dione.

Abstract

Developed an effective way to obtain 5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinoline-1,2-dione. With
gradual addition of a solution of 1,2,3,4-tetrahydroquinoline to a solution of oxalyl chloride in toluene,
followed by reflux for 1-1.5 h., Along with a simple acylation, cyclization proceeds at Stolle type of reaction,
resulting in a mixture of 5.6-dihydro-4H-pyrrolo[3,2,1-ij]quinoline-1,2-dione and 1,1'-(1,2-dioxoethane-1,2-
diyl)bis-1,2,3,4-tetrahydroquinoline in the ratio 3: 1. The resulting mixture was treated with an excess of 20%
solution of NaOH, the insoluble by-product was separated, by acidification of the solution obtained by major
product. The optimum conditions for the selective oxidation of the resulting pyrrolo[3,2,1-ij]quinoline-1,2-
dione: at the last action of meta-chloroperbenzoic acid, a 6,7-dihydro-1H,5H-[1,3]oxazino[5,4,3-ij]quinoline-
1,3-dione, and the action of sodium peroxodisulfate in sulfuric acid produced its isomer — 6,7-dihydro-1H,5H-
[1,4]oxazino[2,3,4-ij] quinoline-2,3-dione.
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Synthesis 6-thiosubstituted 3,5-dinitro-1,2,3,4-tetrahydropyridines
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Abstract
Reaction of 2-thiosubstituted 3,5-dinitropyridine with NaBN, and orthophosphoric acid to synthesize

the corresponding 3,5-dinitro-1,2,3,4-tetrahydropyridine. By IR and NMR spectroscopy and X-ray diffraction
data proved the structure of the compounds obtained.
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Phase equilibria in condensed systems
with cyclododecane and n-alkanes
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Abstract
By low-temperature differential thermal analysis using a differential scanning calorimeter of heat flow
the systems of n-decane—n-octadecane—cyclododecane, n-decane—cyclododecane, n-octadecane—cyclododecane
have been investigated. All of the studied systems belong to the eutectic type. The eutectic composition alloys
contain 10.0 % wt in the system n-decane—n-octadecane—cyclododecane; eutectic composition alloy contains
84.5 % wt. n-CioHp; 5.5 % wt. n-CsHsg; 10 % wt. CioHo4 and has the melting point of 34.9 °C.
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Interaction of 1-germatranol hydrate
with D-tartaric acid in water medium
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Abstract
When interacting hydrate 1-germatranol, N(CH,CH,0);GeOH H,O, with D-tartaric acid in an aqueous
medium germatrane cycle collapses and forms a bis(p-tartrato)di(hydroxo)germanate(IV) triethanolam-
monium. The reaction of bis(u-tartrato)di(hydroxo)digermanium acid with triethanolamine leads to the same
binuclear complex of pentacoordinated Ge atom. Pyridine ligands in bis(u-tartrato)di(hydroxo)germanate(I1V)
can be easily substituted triethanolamine, also forming bis(p-tartrato)di(hydroxo)germanate(IV) triethanolam-
monium.
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Synthesis of diadamantyl diureas — new class of target-oriented
soluble epoxide hydrolase inhibitors
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Abstract
Series of adamantylcontaining 1,3-disubstituted diureas containing various spacers between
urea group and adamantane part were synthesized. Compounds obtained show high inhibitory
activity against human soluble epoxide hydrolase. Reactions were carried out in mild conditions with
high yield.
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Abstract
By reaction polycarbonyl compounds — oksocyclologeksandikarboksilate, diatsetiltsiklogeksanonov
C- and N-amino-1,2,4-triazoles. At the same time, depending on the structure of reagents obtained
Functionally triazoloquinazoliny or N-triazoliliminotsiklohexanes, the structure of which is set by spectral
methods.
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Abstract
For the first time we synthesized new 4-substituted-N-(5H-chromeno|2,3-b]pyridin-5-yl)anilines by the
interaction of 5H-chromeno([2,3b]pyridin-5-ol with arylamines. A new ortho-product N-benzylidene-2-(5H-
chromeno[2,3-b]pyridin-5-yl)-4-methoxyaniline has been produced by the interaction of 5H-chromeno[2,35]-
pyridin-5-ol with N-benzylidene-4-methoxyaniline.
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Abstract
Interaction of chalcones with 4-substituted anilines in anhydrous ethanol in the presence of the
appropriate amine hydrochloride results in the formation of the products of coordination at the ethylene bond
or carbonyl group. The formation of synthetically inaccessible N-(1,3-diphenylallylidene) anilines depends on
the nature of the substituents in chalcone and arylamine.
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Abstract

On the basis of regularities of complexation and ion exchange in aqueous media, there have been
developed a strategy and principles of directed synthesis of materials as monophase nano-size powders of
alkali metal metaniobates (metatantalates), as well as metatitanates of di-valent metals (strontium, barium and
lead). We have found ways for obtaining precursors that preclude the development of olation-oxolation
processes and studied the effect of reagent concentration and temperature on the composition of solid phases
formed. The basis for the approaches to the formation of solid phases of desired composition became a study
into the processes of cation displacement using inorganic precursors. The values of constants of the process of
the alkali metal cation displacement by hydrogen ions in hydrated niobates(tantalates) and titanates have been
determined. The affinity of the alkali metal cation to the hydrated matrix of titanium(IV), niobium(V) and
tantalum(V) depends on the degree of alkali metal cation hydration. We determined the conditions for the
existence in aqueous media of solid phases with the ratios M:Nb(Ta) =1 and M:Ti =2 (M - Li’, Na’, K),
corresponding to the composition of hydrated alkali metal metaniobates, metatantalates and metatitanates.
Thermal treatment of these precursors results in monophase crystalline nano-size or superdispersed powders
of alkali metal metaniobates, metatantalates and metatitanates of stoichiometric composition. By using
hydrated titanates of singly charged cations with M:Ti =2 (M - NH,', Li", Na", K") as precursors in aqueous
media was studied the process of the formation of monophase crystalline nano-size powders and
superdispersed powders of stoichiometric barium, strontium and lead metatitanates. The effective way of
synthesis providing obtaining of monophase nanosized powders of complex oxides of transitive metals of the
stoichiometric composition and solid solutions on their basis is developed.
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Abstract

The formation of supramolecular associates based on water-soluble p-fert-butylthiacalix[4]arenes with
organic acids has been studied. Two approaches have been used to create supramolecular structures due to the
formation of hydrogen bonds: self-association of amphiphilic p-fert-butylthiacalix[4]arenes and aggregation of
macrocycles with organic acids. It was found that the increasing size of the substituents at the ammonium
nitrogen atom of p-fert-butylthiacalix[4]arenes led to decrease the concentration at which self-associates can
be formed. It has been shown by DLS that in most cases self-associates represent the oblate spheroid. It has
been shown by UV-spectroscopy that hydroxy acids are able to interact with p-tert-butylthiacalix[4]arenes
containing small methyl and ethyl substituents at the ammonium nitrogen atom or macrocycles containing
phthalimide and ester substrates with additional coordination centers.
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Abstract

Micellization process of 5,11,17,23-tetra-tert-butyl-25,26,27,28-tetrakis[(NV-(3',3'-dimethyl-3'-{ (ethoxy-
carbonylmethyl)amidocarbonylmethyl} ammoniumpropyl)carbamoylmethoxy]-2,8,14,20-tetrathiacalix[4]arene
tetrabromide in cone and I,3-alternate conformations by pulsed field gradient NMR diffusion was
investigated. Self diffusion coefficient dependency from concentration was explained by phenomenological
approach. Thiacalix[4]arene in cone conformation have shown canonical micelle formation with clear
monomer-micelle transition. Critical micellization concentration of micelle formation for this compound has
been calculated. Micelle transition was absent for thiacalix[4]arene in I,3-alternat conformation when
concentration was increased. Only slow increasing of aggregation degree was observed.
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Abstract

The redox properties of new diphosphonate-bridged dipalladacycles [(phpy)Pd(EtO),P(O)],,
[(phpy)Pd(EtO),P(O)], [(phpy)Pd(EtO),P(O)], (phpy = 2-phenylpyridine, bhq = benzo[h]quinoline, phpz = 1-
phenylpyrazole) derived from acetate analogues were studied. It is found that the electrochemical oxidation of
a number of dipalladacycles [PAL(EtO),P(O)],, in acetonitrile afforded corresponding arylphosphonates at a
potential -1.1-1.4 V ref.Fc/Fc". For complete convertion of dipalladacycles into arylphosphonates 8F
electricity per each palladium atom is required This oxidation process can be used in the synthesis of new
arylphosphonate from different arenas in the ligand-directed reaction of aromatic CH phosphonation.
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Synthesis and properties of CL-20crystals
with inclusions of dispersed aluminum
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Abstract
As a result of the work there have been obtained the crystals of hexanitrohexaazaisowurtzitane with
inclusions of dispersed aluminum.Their surface and microstructure were studied by optical and electron
microscopy, thermoanalytical parameters were identified. The sensitivity of the samples to mechanical stress,
as well as specific electrical resistance and the minimum ignition energy of crystals have been studied.
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Convenient synthesis of aryl-substituted 3-(pyrazin-2-yl)-
and 3-( pyrimidine -2-yl)-1,2,4- triazines
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Abstract
There were developed two effective method for obtaining arylsubstituted 3-(pyrazin-2-yl)- and
3-(pyrimidine-2-yl)-1,2,4-triazines as a result of heterocyclization of the appropriate amidrazones and 1,2-
diones (we proposed an optimized method in comparison with earlier published versions through easier
procedures for obtaining amidrazones based on the corresponding nitrites due to the lack of the need for
additional purification), as well as through condensation of the obtained in sifu iminoethers of diazines with
hydrazones of izonitrozoacetophenones.
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The influence of amphiphilic substances and enzymes
on resin components of wood pulp

© Regina A. Kopnina,” Elena Yu. Demyantseva,* II’ya A. Karpov,
and Ol’ga S. Andranovicha
Physical and Colloid Chemistry Department. Institute of technology. Saint Petersburg State Technological
University of Plant Polymers. Ivana Chernykh St., 4. Saint-Petersburg, 198095. Russia.
Phone: +7 (904) 638-37-57. E-mail: zz1234567@yandex.ru

*Supervising author; 'Corresponding author
Keywords: nonionic surfactants, lipase enzymes, pulp wood, deresination, cellulose.

Abstract
This study demonstrates the influence of nonionic surfactants, commercial lipase enzyme and their
mixtures on the content of resin components in various wood pulps. Optimal deresination compositions were
selected then examined their colloid-chemical characteristics and estimated extent of pitch removal. Among
individual surfactants, the most surface active is sintanol DS-10. The most synergetic mixtures were
recommended for pulp deresination. Influence of ones on pulp residual pitch content was determined.
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The use of sensitive elements on the spiral slow
to control processes in liquid media
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Abstract
Currently, electronic devices and devices based on the use of slow-wave systems and excited in their
electromagnetic waves are widely used in microwave electronics, chemistry, biology and medicine as sensing
elements for the study of the processes occurring in liquids.
The features of the control of the formation of solid phases diethyl zinc and copper in electrolyte
solutions, the formation and dissolution of crystals of Rochelle salt and nickel sulfate from a supersaturated
solution, micellar structures on the example of sodium oleate with sensitive elements based on spiral slow.
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Influence of highly diluted aqueous solutions and weak
physical fields on behavior of aquatic organisms
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Abstract

In the work it is discusses experimental results on the effect of highly diluted solutions of synthetic
broad-spectrum drug potassium phenozan salt (PPh) on the behavioral activity of aquatic organisms associated
with self-organization of PPh solutions. The formation of nanoassociates in highly diluted PPh solutions
causes the emergence of nonmonotonic concentration dependences of the physicochemical properties of
solutions and correlated with their biological effects. It was studied the effect of weak physical fields as
natural background radiation and certain types of electromagnetic fields and ionizing radiation on the
physiological status of aquatic organisms and the physicochemical parameters of water.
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The influence of the water activated by plasma-solution
sistems on phytogenous objects
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Abstract
During the investigations we found that gas-discharge water treatment resulting in it decontamination,
removal the organic admixtures and heavy metals ions intensifyes the plants prime growth (germinating

capacity, rootage growth). The raising the level crop yield and quality treated crops are observed by plasma
treated water application for root preparation.
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The study of the level of carotenoids, chlorophyll 2 and b in seedlings
of common barley (Hordeum vulgare) after treatment of seeds
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Abstract
An efficient and environmentally friendly way of handling crops ozone, UV radiation and a constant
magnetic field. This method of processing plants can be applied in various branches of agriculture.
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The use of microwaves in the production of monomers
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Abstract

The results of studies on the use of electromagnetic microwave radiation to enhance the process of
synthesis of monomers to production of synthetic rubber. Application of microwave discussed as an example
of technology synthesis of butadiene and isoprene by two-step dehydrogenation of paraffins and a synthesis of
isoprene from isobutylene and formaldehyde. In the two-step method of dehydrogenation of butane and
pentane application of microwave energy is possible at both stages. In the first stage dehydrogenation of
paraffins to olefins technology is proposed synthesis alumina-chromium catalysts under the influence of
electromagnetic radiation at various stages of its preparation. Exposure to the microwave field in the steps of
impregnation of an alumina support, and drying the catalyst allows to obtain a catalyst with a high catalytic
properties, the olefin yield is increased by 4.3%, the selectivity increases by 3.8%. The catalyst has high
strength and is supposed to work period. Is improved technological scheme of the process of dehydrogenation
of paraffins on this catalyst. In the second step the dehydrogenation of olefins to diolefins is proposed to use
the energy of the electromagnetic radiation directly to the activation reaction on the iron-potassium catalysts
operating in the industry. Dehydrogenation of olefins under the action of microwave radiation can reduce the
energy consumption of the process without reducing yield of diolefins. Exposure to microwave radiation in
the process of synthesis of isoprene from isobutylene and formaldehyde, also allows to obtain a high yield.
The highest catalytic properties in the electromagnetic field has a catalyst based on cationite of KU-2.
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A study on the effect of microwave radiation on the operational
characteristics of insulating materials based on polyvinyl chloride
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Abstract

In the present paper presents the results of experimental studies of changes in the properties of
polyvinyl chloride at relatively low (not leading to a significant temperature increase) doses absorbed energy
of ultra high frequency electromagnetic radiation (RF EMR). The relevance of such studies is due on the one
hand, extensive use of this polymer in the manufacture of various products, in particular for large-scale
production of insulating coatings of pipeline systems and the relatively high (compared with other polymers)
the rate of absorption of radiation in the microwave range. From experimental studies it follows that the
specific absorbed energy of less than 10 kJ/kg, there was a slight increase in strength properties, and at a dose
of more than 30 kJ/kg reduction compared to the unmodified sample. In the energy interval from 15 to 20
kJ/kg the increase, the actual breaking load of more than 1.5 times. In addition, it was found that in the range
indicated doses of microwave AMY volumetric electrical resistivity, determined by the presence in the
polymer of free carriers and their mobility, takes the maximum value. With the increase of electrical
resistivity, the decrease of the free charges, due to the formation of additional bonds and conformational
changes of macromolecules, resulting in increased tensile strength. Determined that in the range of radiation
doses of 10-20 kl/kg, a decrease of water absorption in two times. The reduction of moisture absorption can
be explained by the increase in the density of a three-dimensional network of macromolecules of the polymer
due to the formation of cross-links. The rate of swelling is reduced, indicating the occurrence of a more rigid
structure of the modified polymer. Experimentally proved the possibility of using microwave radiation for
targeted modification of the structure of the polar polymer that provides an improvement in their physical and
mechanical properties. Estimations show that the proposed method improve the performance of less energy
intensive and more environmentally friendly compared to traditional way of hardening of PVC products.
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Kinetics and mechanism of UV-phototransformations new synthetic
antioxidants series of N-substituted amides of salicylic acid
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Abstract

The photolysis products of N-substituted amides salicylate-Cretaceous acid: 1-(N-4 -hydroxyphenyl-
3,375 - )tri-tert-butyl-5-ethyl salitsilovoy acid (I) and 1-acid (N-4'-hydroxyphenylpropyl-3°,5°-di-tert-butyl)
salicylic acid (II) in heptane have been investigated by optical spectroscopy, stationary and nanosecond laser
flash photolysis (Nd: YAG laser, 355 nm). The method of partial-foot deuteration of the molecules of amides
I, 11 shows that they are in a free state, and in the form of complexes with intra- and intermolecular hydrogen
bonds. Photolysis subjected to free phenolic groups of amides I, II, which leads to the triplet state and the
formation of phenoxy radicals RO " allegedly as a result of the absorption of a quantum of light of the second
excited singlet state. The main channel of the triplet states, the death of the RO’ radicals and a triplet-triplet
(TT) annihilation and recombination (k rek =~ 2.3-10® L-mol™s™), respectively. Upon UV irradiation of the
compounds I, IT are excited amide groups established by the formation of radical products due to ionization of
NH-bond.
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Abstract

The linear tripyrrole prodigiosin is produced by Serratia marcescens and give character red colouring to
culture. Prodigiosin is dissolved in polar and non-polar organic solvent and is water-insoluble but transfer to
water fase as protein-pigment complex by biomass treatment with detergents (SDS and Triton X-100). There
are two spectral form of prodigiosin accoding to pH: red with maximal absorbance at 535 nm and yellow with
maximal absorbance at 460-470 nm. Growing S.marcescens accumulate both pigment forms. Absorbance
curve of cellular suspension covers absorbance area of both pigment forms and this is the new absorbance
peak at 500 nm. The absorption curve of native pigment-protein complex coincides with that of intact
pigmented cells. Absorption at 500 nanometers is characteristic for prodigiosin associated with native protein
and denote that pigment-protein relations is similar to that into bacterial cells. Effect of denaturated agents
leads to disappearance of this maximum at absorbance spectrum of prodigiosine-pigment complex. Both
prodigiosin forms fluoresce at 560-580 nanometers (depending on concentration), both as ethanol solutione
and as pigment-protein complex. In vitro disruption of a pigment — proteine interaction leads to prodigiosin
absorption increase and fluorescence decrease. In cellular suspension fluorescence of the red form of a
pigment (Es3s) is more expressed and fluorescence of yellow (E460.470) and novel, Esq, are smaller. There is the
fact that may point out functional differences of this prodigiosine forms at S.marcescens methabolism.
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Application of electrode modified with carbon nanofibers
and cationic surfactant for simultaneous voltammetric
determination of syringaldehyde and vanillin
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Abstract

Syringaldehyde and vanillin are oxidized at 0.77 and 0.88 V, respectively, on the glassy carbon
electrode modified with carbon nanofibers and cationic surfactant cetylpyridinium bromide in Britton-
Robinson buffer pH 2.0. Two-fold increase of oxidation currents and cathodic shift of oxidation potentials on
10-20 mV as well as improvement of voltammograms shapes have been observed in comparison to bare
electrode. Analytes peaks potential separation of 110 mV allows to perform their simultaneous determination.
Variation of one component concentration at fixed concentration of the second one has shown that oxidation
of syringaldehyde and vanillin runs independently. Voltammetric method for simultaneous determination of
syringaldehyde and vanillin has been developed. The linear dynamic range is 2.5-30 and 5.0-40 uM for
syringaldehyde and vanillin, respectively with detection limits of 0.53 and 1.17 pM.
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Kinetics of thermal injury of bioobjects
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Abstract
The analysis of foreign methods on criteria of thermal injury of bioobjects in emergencies is conducted.
The algorithm of experimental data processing is offered by determination of kinetic parameters of
bioobjects' skin thermal injuries for contact burns and thermal radiation. New approach in predicting of
probabilities for thermal burns of varying severity under various boundary conditions of heat transfer is
justified.
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Abstract
We studied the electronic UV absorption spectra of homeopathic mother tinctures prepared from
medicinal plant material of two snowdrop species — Galanthus woronowii Losinsk and Galanthus nivalis L. In
the present study, data were obtained characterizing the composition of the main biologically active
compounds of the genus Galanthus L. by UV spectrophotometry, we received their "spectrophotometric
profiles." It is shown that this method can be used to assess the quality of homeopathic mother tinctures
dilutions, serve to prove their identity.
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Abstract
The role of detergents used for washing of stopper in the contamination of drugs was studied.
Detergents and modes of washing, disinfection and sterilization have a destructive effect on the stoppers. The
method of atomic emission spectrometry showed that the chemical elements of the compounds included in the
composition of detergents can diffuse into the stoppers and then into the drugs.

78 © Butlerov Communications. 2015. Vol.42. No.5. Kazan. The Republic of Tatarstan. Russia.



Full Paper Thematic Section: Physicochemical Research.
Registration Code of Publication: 15-42-5-84 Subsection: Medical Products.
The article is published on materials of the report on “International Scientific Forum

Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 11, 2014.

Methods for evaluating the flowability of powdered drug substance

© Aleksander M. Pyzhov,H Ivan K. Kukushkin,]* Artyom S. Anisimov,]
Aleksey G. Usenko,' and Pyotr P. Purygin®
' Chair of Chemistry and Technology of Organic Nitrogen Compounds. Samara State Technical University.
Molodogvardeyskaya St., 244. Samara, 443100. Samara region. Russia.
Phone: +7 (846) 337-08-89. E-mail: argel33@mail . ru
* Chair of Organic, Bioorganic and Medicinal Chemistry. Samara State University. Akad. Paviova St., 1.
Samara, 44301 1. Samara region. Russia. Phone: +7 (846) 334-54-59. E-mail: puryginpp2002@mail.ru

*Supervising author; ‘Corresponding author
Keywords: dosage forms, tablets, tablet machines, evaluation of flowability medicinal materials,
new method and apparatus.

Abstract

This article presents the results of research on the development of a new method for evaluating the flow
properties of powdered drugs, which is based on sequential dosing of the test substance in the container of the
same volume and the subsequent definition of the standard deviation portions dosed substances, so-called,
"the relative scatter sample" of the substance, which is a measure of the flow properties of the substance. The
estimation accuracy of the dosing substances is a few tenths of a milligram. To assess the flowability by the
novel process developed effective device that mimics real conditions in the tablet dosing machine capable of
accurately and in a short time to evaluate the flowability of substances taken in small quantities.
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Influence of the emulsion parameters on the size of nanoparticles
of Fe;O,4 under heterophase synthesis
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Abstract

In this paper, the technique of heterophasic one step synthesis of nonpolar organosol of nanoscale Fe;O4
has been worked out. The synthesized samples of nanoparticles Fe;O4 were investigated by infrared Fourier
transform spectroscopy (FT-IR), X-ray diffraction (XRD), dynamic light scattering (DLS), and transmission
electron microscopy of high resolution (HRTEM). The boundary conditions were defined for the synthesis of
Fe;0,4 nanoparticles by the developed method. The effect of the emulsion type, the phase relationship, the
hydrodynamic parameters of emulsification, the ratio of stabilizer/Fe;O4, HLB the surfactants entered into the
system at an average hydrodynamic size of particles and their size distribution in the organosol have been
investigated. It has been shown that the surface area of the phase boundary has a decisive influence on the size
of nanoparticles. It was established that this method is applicable for the synthesis of monodisperse
nanoparticles Fe;O,4 with the size up to 1 nm having an affinity to non-polar liquid media.
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Colloidal properties of aqueous dispersions of dextran
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Abstract

The colloidal properties of aqueous dispersions of dextran have been investigated in this paper. The
study of the rheological properties by viscometric method has allowed to establish that its aqueous dispersion
is a Newtonian liquid at all studied concentrations of dextran. The zeta potential of dextran particles has been
determined by electrophoresis depending on the composition of the dispersion medium (pH, nature and
concentration of electrolyte). The influence of various electrolytes and pH on the sorption of hydrogen ions
and hydroxide ions has been investigated. The isoelectric point (pHier = 5) and the point of zero charge of
dextran have been determined. The point of zero charge varies in the range pHpzc = 4.3-4.8. The difference of
the isoelectric point and the point of zero charge is related to the specific sorption of ions. It is found that
dextran coagulation at pH> pHjst occurs by concentration mechanism.
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Structure and properties of modified cellulose
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Abstract

Complex investigations of molecular, supramolecular, viscosity, morphological properties of
modified cellulose were made. The correlation between the viscosity characteristics of cellulose
solutions with the parameters of molecular and supramolecular structure was founded, which is
necessary for the creation of new polymer materials based on high purity cellulose with the desired
combination of physical and chemical properties.

A mathematical model of acid hydrolysis process for various kinds of cellulose was
developed, which allows to predict the viscometric properties depending on the concentration,
temperature, nature of acid and forecast the properties of the new compositions.
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The chemical analysis of the silicone polymers and materials
on their basis, applied in micro- and nanoelectronics
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Abstract

The method of the atomic emission spectral analysis is developed at 100-fold enrichment, allowing to
supervise 15 elements of impurity of metals in high-purity silicone materials. The method is based on
concentration of the impurity on a coal collector after burning of the sample and removal of a basic element of
silicon in a kind tetrafluoride or extraction by deionization water of soluble impurity from the insoluble rest.
The concentrate of impurity on a collector is raised in plasma of an arch of an alternating current. The
developed technique allows to spend definition of impurity K, Na, Li, Ba, Sr, Ca, Mg, Al, Fe, Ti, Mn, Cr, Cu,
Zn, Pb in silicone rubbers, pitches and the unfilled and filled compositions at their maintenance of 10-10%.
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Separation of manganese(II), iron(IlI), copper(II) and nickel(II)
ions on the strongly acidic cation exchangers for subsequent
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of arsenic by stripping voltammetry
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Abstract

The possibility of using the method of ion exchange to separate the ions Mn(Il), Fe(IlI), Cu(ll) and
Ni(II) of arsenite and arsenate ions with the cartridge /C-H Hypersep (Switzerland) and sulfonated cationite
resin (K'V-2-8, Russia), Pirolite C100 (UK). The conditions to remove interfering cations by ion exchange
procedure during As speciation in water samples by stripping voltammetry (SV) method were chosen. It was
found that the proposed method of water preparation with domestic cartridges based on KV-2-8 resin may be
used. The developed method of analysis used to determine the inorganic forms of arsenic in drinking water.
The validity of the analysis was proved by standard addition method.
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Influence of topological structure and molecular motion
on the signal of stimulated echo NMR in polymer networks
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Abstract
The theory of stimulated echoes for different sequences of three RF pulses is represented. The methods
of determination of correlation function of molecular motion of polymer chains from NMR experiments
directly (free induction decay (FID) and stimulated echo) is developed on the base of the theory. The
modeling of FID and stimulated echo in polymer networks is carried out, the type of correlation function at
different average length of a polymeric chain N, between knots is defined. Strong influence of the molecular-
weight distribution (MWD) on the type of correlation function in polymer melts is established.
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Modified Fogel-Fulcher-Tamman viscosity equation for mixtures
of monoethylene glycol — diethylene glycol — triethylene glycol
taking into consideration their composition
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Abstract

To know physicochemical and thermal properties of pure polyethylene glycols and their mixtures is
necessary for accurate technological calculations. Relationships obtained by simplex lattice method with the
help of computer simulation (changing component concentration, temperature and pressure) make it possible
to get optimal conditions for process technology meeting the requirements of output parameters.

Simplex lattice design has the advantage in predicting a property of a mixture with arbitrary
composition if the experimental results for pure materials, their binary and one ternary mixtures were obtained
(as in our case).

A relationship is developed on the basis of Fogel-Fulcher-Tamman equation with coefficients
depending on pressure which can be used for representing viscosity-temperature dependence of mixtures of
MEG, DEG and TEG with the help of simplex lattice method in a wide range of temperatures, pressures and
concentrations.

This relationship is used for viscosity calculation of mixtures of monoethylene glycol — diethylene
glycol — triethylene glycol taking into consideration their composition in the temperature range from 298 to
473 K and pressures up to 245 Pa.
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Intensification of the fine grinding process of ammonium nitrate
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Abstract

Intensification of the fine grinding process of ammonium nitrate using surface-active substances in
water-resistant ammonium nitrate technology have been investigated.

The investigations of the kinetics and mechanism of grinding ammonium nitrate in the presence of
stearic and palmitic acids and their simple salts have been performed. The addition of ammonium nitrate to
the majority of the investigated surfactants in the amount of 1.0% by weight leads to intensification of the
process of fine salt grinding. It has been revealed that on increasing the content of additives from 1.0 to 5.0%
by weight does not increase the degree of crushing of ammonium nitrate.
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Physical and mechanical properties of binary compounds
polyvinyl butyral — RDX
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Abstract
IR spectroscopic method was used to investigate the intermolecular interaction components in the
polyvinyl butyral — hexogen compositions with a ratio 1:1, 1:3 u 1:6. Physical and mechanical tests of
compositions were conducted on the universal testing complex Instron. It has been defined that at the ratio of
polyvinyl butyral and RDX equal to 1: 3 there is observed a maximum level of their interaction.
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Quantum-chemical study of the molecular structure
and vibrational spectra of methyl nitrate and ethyl nitrate
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Abstract
The data presented theoretical analysis of the vibrational spectra of methyl nitrate, trans - and gauche -
conformations of ethyl nitrate obtained using the methods of the density functional theory (B3LYP/6-31G(d)).
Installed most energetically favorable structure of methyl nitrate and ethyl nitrate calculated corresponding to
these structures, frequencies and forms of normal vibrations. Identified spectral features conformational state
of methyl-, ethyl nitrate, and the effects of the formation of intramolecular hydrogen bonds.
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Sorption and biocidal properties of the composite based
on glauconite Saratov region and copper nanoparticles
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Abstract
Copper nanoparticle based glauconite composite has been synthesized by in situ reduction of a copper
ammonium complex ion and characterized by different analytical instruments. The copper nanoparticles were
both intercalated and adsorbed. The sorption properties of the glauconite and composite basis on it in relation
to iron ions(IlI) have been studied, the sorption isotherms were obtained. Antimicrobial activity of the
composite was observed on Escherichia coli, Staphylococcus aureus. In the present form the glauconite
composite shows good promise use for applications in medical practice.
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Abstract

The efficiency of technology of inorganic substances on the basis of silicates in the preparation of
sulfides sulfur composites. High mechanical properties obtained are due to the chemical interaction of the
samples with sulfur chloride, aluminum fixed on the surface of silica-containing material. The results of
quantum-chemical studies were confirmed by the study of physical and mechanical properties of the materials
and methods of physicochemical analysis (IR spectroscopy, thermogravimetry, X-ray, by electron
paramagnetic resonance and petrography). The materials developed can be used in the construction of
industrial, agricultural, storage facilities, during the operation of which are increased requirements for
resistance to aggressive environments, frost and weather resistance, impermeability. Increased use of sulfur is
largely due to the decision of the environmental problem of waste disposal industry, on the one hand, and
significantly reduces the cost of the process of obtaining resistant and durable materials.
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Abstract
The article presents the results of experimental studies of the parameters thermal decomposition in
transient conditions and characteristics of the thermal explosion of a number of components mixed energy
materials. Spend clustering of substances by their functional appointment determined from the compositions
of mixed energy materials and the presence of functional groups, recommendations for the selection of

materials from the class of oxidizers, fuel-binder components, energy additives for use in the compositions of
mixed energy materials.
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Ignition of cellulosic materials: measurement
of characteristics of ignition
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Abstract
The analysis of domestic and foreign data on the measurement of the ignition characteristics of
cellulosic materials has been carried out. A method for contact temperature measurements of wood, textiles,
paper is worked out. The design of the automated measuring unit with interchangeable holders for mount
samples is substantiated. The results of experiments on the measurement of the ignition characteristics of
cellulosic materials are presented.
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Kinetic aspects of recovery of palladium salts(II)
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Abstract

In this paper has been investigated the reducing ability of hydroxyl-containing compounds in the PdCl,
- H,O - R (OH), - NaCl with the formation of nanoscale particles of palladium. It has been shown that in
aqueous-organic media particle sizes Pd’ largely determined by the nature and concentration of hydroxyl-
containing compounds, which allows to obtain the required size of the palladium particles. It has been
established that the reactivity of the compounds increases in the order: aliphatic alcohols - double, trihydric
alcohols - hydroxy acids.

Mechanism of the reaction that has been proposed includes the stage of forming aquachloride
complexes of palladium with alcohols or hydroxy acids, stage of aggregation and stabilization of palladium
nanoparticles using molecules of hydroxyl compounds. It has been shown, that the introduction of water-
soluble polymers PVA and PVP significantly increases the stabilizing effect of the nanoparticles Pd” and leads
to a decrease of their size, and in the case of the PVA was observed polymer flocculates containing particles
Pd".

The influence of UV - radiation leads to a noticeable increase the rate of reaction of reduction of
palladium ion in agreement with the mechanism of the UV-activation of water molecule in aquachloride
complexes of palladium.
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Abstract

We studied the reactivity of 3,4-dichloro-2(5H)-furanone in relation to propane-1,3-dithiol in the
conditions of the basic or acid catalysis. [Ipu B3aumoneiictBuu mucochloric acid and its 5-alkoxy derivatives
with propane-1,3-dithiol in the presence of triethylamine there were obtained new bis-thioethers, in which two
molecules of the fragment 2(5H)-furanone are bound on its carbon atoms C* through —S(CH,);S— chains.
Under acid catalysis the reaction of mucochloric acid with propane-1,3-dithiol proceeds with substitution of the
hydroxyl group and the formation of the bis-thioether bound with carbon atoms by C° y-lactone cycles. There
have been revealed similarities and differences in the reactions of 3,4-dichloro-2(5H)-furanone with propane-
1,3-dithiol and 1,2-ethane-dithiol in the conditions of basic and acidic catalysis. The structures of all newly
synthesized bis-thioethers 2(5H)-furanone were proved by IR spectroscopy, 'H NMR and “C {'H}.
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Local electrophysical properties of conductive ZnO films
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Abstract
Zinc oxide nanostructures are promising candidates for the development of novel electronic devices due
to their unique electrical and optical properties. Zinc oxide films were obtained by two methods (spray-
pyrolysis and low pressure chemical vapor deposition) and were investigated by scanning electron microscopy
and atomic-force microscopy. Obtained results show that polycrystalline layers consist of grains 100-550 in
length, and the main conductivity occurs at grain boundaries.
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Modification of clay excavated from Klyuchishchenskii
deposit of the Republic of Tatarstan
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Abstarct

The paper presents the results of comparative analysis for chemical and mineral composition of clay
from Klyuchishchenskii deposit of the Republic of Tatarstan and diatomits from Inzenskii and Irbitskii
deposits. The results show a good agreement between them and their applicability for the production of
construction wall materials. Physical and mechanical properties of clay samples with diatomite additives were
defined. The dependence of particle size, mixture ratio and burning temperature on physical and mechanical
properties was given. Sample microstructure was studied using laser microscope. The phase composition
analysis was conducted. The authors propose the optimal conditions for the production of ceramic materials
with high thermal and physical properties.
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Experimental research and computer modeling of stable triangle
LiF-KI-K,CrQ, of quaternary reciprocal system Li,K||F,I,CrQO,
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Abstract

In this work we experimentally studied the quasi-ternary system LiF-KI-K,CrO, for the first time. It’s a
stable triangle of the quaternary reciprocal system Li,K||F,I,CrO4.The ternary eutectic is formed in this system.
LiF-richer terminal solid solution field is formed in this system, so LiF-crystallizing vertex is situated inside
the triangle. The liquid phase stratification occupies a large area in the concentrated triangle. Based
experimental data we designed 3D solid state model of phase complex for the system in the form of T-x-y
diagram and constructed isotherms of the liquidus surface, isothermal and polythermal sections, calculated
coexistent phase material balance for some composition, using this model.
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Experimental study and modeling of phase transformations in a stable
triangle NaF-KF-CsBr of quaternary reciprocal system Na,K,Cs||F,Br
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Abstract
Quaternary reciprocal system Na,K,Cs||F,Br consists of three stable separated by two tetrahedrons
triangles. The paper presents a system partition on the stable elements and described the chemical interaction
of components in the form of mass balance for each stable element. We did the analysis of the elements of
faceting of Na,K,Cs|[F,Br. Quasi-ternary system NaF-KF-CsBr is studied experimentally by differential
thermal analysis and we identified characterizations of the nonvariant point. T-x-y phase diagram 3D model
build for the system.
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Experiment investigation of partitioning elements NaF-Na,MoQO,4-KI
in the quaternary reciprocal system Na,K||F,I,MoO,
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Abstract
The quaternary reciprocal system Na,K||F,[,LMoO, was partitioned into simplexes using geometrical
method and graph theory. A tree of phases of the system was constructed, and stable elements were identifies.
Phase equilibrium in partitioning triangles NaF-Na,Mo004-KI were studied by differential thermal analysis.
Defined eutectic composition (EQ. %): NaF-2%, Na,Mo004-60%, KI-38% with a melting point of 506 °C. The
melting specific and molar enthalpies were identified for eutectic composition.
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Experiment investigation of partitioning elements
KCI-KBr-LiKCrO4 and KCI-KBr-Li,CrQOy
in the quaternary reciprocal system Li,K||Cl,Br,CrO,
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Abstract
In this paper, the quaternary reciprocal system Li,K||C1,Br,CrO4 was partitioned into simplexes using
geometrical method and graph theory. A tree of phases of the system was constructed, and stable elements
were identifies. Phase equilibrium in partitioning triangles KCI-KBr-LiKCrO4 and KCI-KBr-Li,CrO4 were
studied by differential thermal analysis. In these systems, the stability of continuous series of solid solutions
based on kalium chloride and bromide is preserved.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2015. Vol.42. No.6. 75



Full Paper Thematic Section: Physico-Chemical Research.
Registration Code of Publication: 15-42-6-86 Subsection: Phase Equilibrium.
The article is published on materials of the report on “International Scientific Forum

Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on March 28, 2015.
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Abstract
In the framework of the generalized theory of "regular" ionic solutions designed triple phase diagram of
CaO — CaF, — CaS, its isothermal (1500-1700 °C) in a cross-section of two-phase equilibrium melt — CaO (s)
and the melt — CaS (s). Estimated sulfide capacity of synthetic slag based on CaO — CaF,.
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Abstract
High-temperature interaction of cyclic aromatic sulfides (thianthrene, phenoxathiine and dibenxo-
thiophene) with AICl; was investigated. It was determined that the reaction is accompanied by breaking the
sulfide bonds and the formathion of structures of poly(arylene sulfide)s type. It was shown that unlike
dibenxothiophene and phenoxathiine in the case of thianthrene breaking of both C-S bonds in the cycle is
probable and it causes the release of benzene and formation of polythianthrene structure of cycle-chain type.
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Abstract

The prediction liquidus, the analysis similar series of ternary reciprocal systems Li(Na),K|[Hal,CrO,

(Hal — F, Cl, Br, I) founded, was conducted. The prediction results in the systems Na,K|Br,CrO4 u
Na,K||I,CrO4was confirmed by differential thermal analysis.
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Calculation and prediction of critical
temperatures of binary systems of n-alkanes

© Anna N. Trunova,] Ivan K. Garkushin,]* Alyanus G. Nazmutdinov,1
and Alexey I. Garkushin'
Samara State Technical University. Molodogvardeyskaya St., 244. Samara, 443100. Russia.
Phone: +7 (846) 242-36-92. E-mail: chemsstu@mail.ru

*Supervising author; 'Corresponding author
Keywords: critical temperature, n-alkanes, the method of calculation, analytical description.

Abstract
A description of the method of calculating the critical temperature for the compositions of the system
C;Hg—CyHy based on analytical description and graphical plotting isoconcentrational dependencies Tc = f (n)
number of C;Hs—C,Hj,» (n = 4...10) is presented.
We construct graphical dependences in different coordinate systems. The obtained dependences allow
to determine the missing values T in the systems of n-alkanes.
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Abstract
The phase equilibria in the system diphenyl — n-hexadecane was considered. Melting temperature and
composition of the eutectic were determined. Liquidus of the system was constructed according to the
experimental data. Furthermore, the phase equilibrium was calculated by the method of Schroeder — Le
Chatelier and physical and chemical properties of the eutectic composition’s alloy were identified, such as the
flash point and density. The dependence of the kinematic viscosity of the alloy of the eutectic composition at
temperatures ranging from 25 to 50 °C was constructed.
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Abstract
By differential thermal analysis there have been studied phase equilibria in stable tetrahedron LiBr-
LiVO;-NaBr-KBr of quaternary reciprocal system Li,Na,K||Br,VO;. The composition of the components of
the eutectic alloy (%omol.): 54.88% LiBr, 2.0% LiVO;, 7.35% NaBr, 35.77% KBr with the melting point 324 °C
has been defined. We described the invariant and univariant equilibria.
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Abstract
In a two-phase equilibrium system of sebacic — adipic acid were studied by differential thermal analysis
(DTA). Found eutectic composition with a melting point of 120 °C, containing (wt.%) adipic acid — 46.3%,

sebacic — 53.7%. Study of the system of dibasic organic acids is of interest for practical use as a heat
accumulating material.
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Abstract
The acidity of aromatic sulfoacids is described within the framework of quantitative Pearson’s HSAB
theory on base of conceptual DFT. It Is discovered that values their pKa are in linear correlation on local
electrophilicity of reaction centre (the atom of the oxygen) and its electrostatic potential, both in gas phase,
and water ambience. That dependence is consider in accordance with physical sense of electrophilicity as
electron capacity of reaction centre.
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Abstract
The chemical bath deposition kinetics of indium(III) sulfide by means of thioacetamide in tartaric and
hydroxylamine solutions at 333-363 K in spontanious nucliation conditions of solid phase was studied. The
formal-kinetic equation of indium(IIl) sulfide formation rate was determined. The formal-kinetic equation of
indium(III) sulfide formation rate with determination of individual orders on all component in system and an
activation process energy was made.
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Abstract
It is shown that the non-linear conversion of the kinetic model of a linear two-step the reaction allowed
to use it to describe the of complex behavior reactions which are characterized a number of stationary states
with different values of rate for different initial values concentrations of reactants.
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Abstract

Syringaldehyde and vanillin are oxidized at 0.77 and 0.88 V, respectively, on the glassy carbon
electrode modified with carbon nanofibers and cationic surfactant cetylpyridinium bromide in Britton-
Robinson buffer pH 2.0. Two-fold increase of oxidation currents and cathodic shift of oxidation potentials on
10-20 mV as well as improvement of voltammograms shapes have been observed in comparison to bare
electrode. Analytes peaks potential separation of 110 mV allows to perform their simultaneous determination.
Variation of one component concentration at fixed concentration of the second one has shown that oxidation
of syringaldehyde and vanillin runs independently. Voltammetric method for simultaneous determination of
syringaldehyde and vanillin has been developed. The linear dynamic range is 2.5-30 and 5.0-40 uM for
syringaldehyde and vanillin, respectively with detection limits of 0.53 and 1.17 uM.

132 © Butlerov Communications. 2015. Vol.42. No.6. Kazan. The Republic of Tatarstan. Russia.



Full Paper Thematic Section: Physico-Chemical Research.
Registration Code of Publication: 15-42-6-138 Subsection: Electrochemistry.
The article is published on materials of the report on “International Scientific Forum

Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 08, 2015.

On the peculiarities of passivation of copper in sulfuric acid solutions

© Alexander L. Biryukov,” Alexander G. Tyurin,* and Artem P. Tronov

Department of Analytical and Physical Chemistry. Chelyabinsk State University.
Br. Kashirinykh St., 129. Chelyabinsk, 454136. Russia. Phone: (351) 799-70-69. E-mail: st4857@yandex.ru

*Supervising author; ‘Corresponding author
Keywords: copper sulfate-containing aqueous solutions, electrochemical equilibrium diagram E — pH,
polarization curves.

Abstract
Building a cross-section diagrams Fe — pH systems SO,> — H,0 and Cu — H,SO, — H,0 was presented.
Polarization curves of copper in the solution of 1M H,SO, were demonstrated. Thermodynamic and kinetic
features of passivation of copper in sulfuric acid medium have been analyzed.
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Electrochemical properties of nickel(II) complexes
with 2,2'-bipyridine in the presence of diphenylphosphinic acid
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Abstract

The electrochemical properties of nickel(IT) / 2,2'-bipyridine complexes of type [Ni(bpy)a]*", where n =
1-3, in the presence of diphenylphosphinic acid Ph,P(O)OH have been investigated. It was established that
diphenylphosphinic acid Ph,P(O)OH is more strong ligand in comparison with monophenylphosphinic acid
PhP(O)(H)OH, and can substitute 2,2'-bipyridine in the coordination sphere of nickel forming new octahedral
complex [Ni(Ph,P(O)0O),(Ph,P(O)OH),(DMF),]. The structure of the new complex was elucidated by X-ray
crystal structure analysis. It was found that electrochemical reduction of the obtained new nickel complexes
proceeds at more negative potentials than the potential of the electrochemical reduction of nickel(Il) / 2,2°-
bipyridine system.
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The determination of fatty acids in liquids using piezoelectric
sensors based on molecular imprinting polymers
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Abstract
Molecular imprinting oleic and palmitic acids polymers (MIPs) on the basis of polyimides PAA, RD,
DFO were synthesized on the surfaces of piezoelectric sensors. The analysis of model solutions of fatty acids
was conducted in the concentration range: oleic acid 0.16-0.86 g/dm’; palmitic acid 0.14-0.34 g/dm’. The
imprinting factor and the selectivity coefficient of defined acid in relation to the chemicals of the same class
were calculated. These piezoelectric sensors tested in the analysis of vegetable oils.

152 © Butlerov Communications. 2015. Vol.42. No.6. Kazan. The Republic of Tatarstan. Russia.



Full Paper Thematic Section: Physico-Chemical Research.
Registration Code of Publication: 15-42-6-158 Subsection: Spectroscopy of the Artifacts.
The article is published as a material of correspondence participation in International Scientific

Forum “Butlerov Heritage-2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 15, 2015.

An inductively coupled plasma optical emission spectrometry
for the research of bronze age artifacts in Kemerovo region

© Roman P. Kolmykov
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Abstract
The elemental compound of nine artifacts of an archaeological monument in Kemerovo region was
investigated. This method allows determining the concentrations of bronze basic components and impurities.
Thus archaeologists can determine the time, the technology, the ore sours of each ware.
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Thematic course: Theme: Kinetics and mechanism of acyl transfer reactions. Part 10.
Reactivity of dipeptides and esters of carboxylic acids at their
interaction in aqueous dioxane solutions
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Abstract

An influence of a binary system water — 1,4-dioxane and of esters structure on kinetics of glycyl —
glycine and L-o-alanyl — L-o-alanine reactions with 4-nitrophenyl acetate and phenyl benzoates activated by
nitro group is studied. It is shown that rate constants enhancement at increase of water part in the solvent is
connected with specific solvation of the dipeptides. Kinetic data are compared with results of quantum
chemical simulation of the reagents molecules. It is established that Hammet’s constants, values of leaving
groups pK, and orbital characteristics of the esters molecules can be used as reactivity descriptors in acylation
of the dipeptides.
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5-Amino-3-methylthio-1,2,4-triazole as a key intermediate
in the synthesis of antiviral drug Triazavirin®: the synthesis
on an industrial scale and quantitative determination by HPLC
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Abstract
Designed by hardware scheme of obtaining S5-amino-3-methylthio-1,2,4-triazole (the key
intermediate product) during the synthesis of the antiviral drug "Triazavirin" on an industrial scale,
as well as the methods of quantitative determination using the method of HPLC.
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Synthesis and cytotoxic activity of novel transition
metal porphyrinates based on chlorophyll ¢ derivatives
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Abstract
The number of new transition metal porphyrinates based on chlorophyll a derivatives were synthesized
and their photo independent cytotoxic activity against HeLa cells were studied. The influence of the central
atom nature and the ligand structure on the dark toxicity of the porphyrinates based on chlorophyll a
derivatives was found. It has been shown that zinc cation introduction results in a sharp increase in the toxicity
of the compounds, while the introduction of nickel and copper cations reduces toxicity most cases. A potential
antitumor dark cytotoxicant were found among the investigated compounds.
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Preparation of bis(2-hydroxyethyl)terephthalate
from waste polyethylene terephthalate
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Abstract

The process of depolymerization of waste polyethylene terephthalate (PET) bottles by glycolysis in the
presence of a catalyst — zinc acetate was investigated. Degradation of PET was performed in two ways: 1)
using conventional heating to 140-180 °C; 2) using microwaves (MW). The process led to a homogeneous
mass. The conditions for selection of the desired product — bis(2-hydroxyethyl)terephthalate (BHET) were
found. It was studied that the use of MW substantially increases the yield and significantly reducing the time
of depolymerization. The concentration of the catalyst (from 0.125 to 1.0 % wt.) has no significant effect on
the yield of bis(2-hydroxyethyl)terephthalate when using MW unlike with conventional heating. The resulting
product is a white crystalline powder with a melting point 108 °C with hydroxyl number = 436 mg KOH/g,
which substantially corresponds to the literature data.
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Synthesis of nanostructured powders of silver from dispersions AgBr
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Abstract
The synthesis of nanostructured silver reduction crystal salt AgBr by water solutions of reducing agents
are proposed. Morphology of the obtained nanostructured powders of silver are considered. The influence of
the nature of the reducing agent on the dimensional characteristics of the metal was investigated.
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Synthesis and intramolecular cyclization of ketostabilized
phosphorus bisylide under microwave irradiation
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Abstract
The synthesis of phosphorus bisylide based on B-phenyl-f-alanine and pyromellitic dianhydride is
implemented and its intramolecular cyclization under microwave irradiation is studied. As a result poly-
heterocyclic product with symmetric structure — 4,10-diphenyl-3,4,8,10,11-tetrahydro-2H,6H-indolizino[2,1-
flpyrido[2,1-a]isoindol-2,6,8,12-terion is received regioselectively.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2015. Vol.43. No.7. 33



Thematic Section: Preparative Research. Short Communication

Subsection: Organic Chemistry. Registration Code of Publication: 15-43-7-37
The article is published on materials of the report on “International Scientific Forum
Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 26, 2015.

Synthesis of uracil derivatives containing in their
structure the remains of succinic and maleic acids
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Abstract
The 4-[(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)amino]-4-oxobutanoic acid and 4-[(2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-5-yl)amino]-4-oxabut-2-enoic acid were obtained by a simple method with high
yields using the substrate S-aminouracil and succinic or maleic anhydrides, respectively. It is shown that 6-
aminouracil in similar conditions in the reaction does not enter.
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Synthesis and antimicrobic activity of
5-aril-4-aroil-3-hydroxy-1-[2-(2-hydroxyetoxy)ethyl]-3-pirrolin-2-ones
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Abstract
The 5-aril-4-aroil-3-hydroxy-1-[2-(2-hydroxyethoxy)ethyl]-3-pyrrolin-2-ones have been received by the
interaction 2-(2-aminoethoxy)ethanol with mixtere of aromatic aldehyde and methyl esther the aroilpyrivic
acids. Antimicrobic activity of the synthesized compounds has been studied. Structure of the received 5-aril-4-
aroil-3-hydroxy-1-[2-(2-hydroxyethoxy)ethyl]-3-pyrrolin-2-ones was proved on the basis of spectroscopy 'H
NMR.
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Development of the method of liquid-phase synthesis
vinyl chloride dichloroethane dehydrochlorination
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Abstract

We have established the possibility of the synthesis of vinyl chloride by the reaction of 1,2-dichlo-
roethane (DCE) with a quaternary ammonium alkoxides; conducted a series of experiments on the synthesis of
vinyl chloride by liquid phase dehydrochlorination of DCE quaternary ammonium alkoxides derived
electrochemically from alcoholic solutions of quaternary ammonium salts. The main factors affecting the
results of the synthesis of vinyl chloride, are temperature, duration of the process and the concentration of
alcohol solution, quaternary ammonium alkoxide. It is found that vinyl chloride is released at 0 °C in a yield
of 85-90%, with an increase in temperature, an increase yield of vinyl chloride and at a temperature of 20 °C
was 98.0-99.7%. Raising the temperature above 250 °C leads to intensive foaming, as a result of the
entrainment of the liquid reaction zone and its accumulation in the receiver BX to collect. Isolation of vinyl
chloride in a dehydrochlorination reaction occurs fairly quickly, so the determining factor for the output time
of dosing is DCE. In the course of the experiments it was found that as dehydrochlorinated agents may use
different quaternary ammonium alkoxides, it is therefore of interest to explore the possibility of using
alkoxide synthesized from waste products of allyl chloride in the synthesis of VC.
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Three-component synthesis of N-arylmethyl-4-
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Abstract

Carried out one-pot three-component synthesis of N-arylmethyl-4-(5H-dibenzo[a,d]cyclohepten-5-
yl)anilines in the system — imine : dibenzosuberenone : tetrahydroborate sodium.
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Molecular complexes and interaction 1,3-dinitriloxide-
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Abstract
Results of pilot studies of interaction by 1,3-dinitriloxide-2,4,6-trietilbenzol components the
composition of power materials, including stabilizers of chemical firmness are presented in article. The ratio
of components corresponding to formation of molecular complexes are defined. Parameters thermal behavior
of molecular complexes, their IR spectrums are established. It is offered to apply the received complexes on
the basis of 1,3-dinitriloxide-2,4,6-trietilbenzol as the curing agent with possibility regulation of time of
curing the composition of power materials.
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Abstract

Reasons for appearance of optically active organic molecules in nature have not been ascertained up to
the present, but clarification of conditions on the Earth during the period of their appearance can contribute to
this. H, and gases, containing H,, were oxidized by CO, with selection of carbon and H,O or CH,O and
CHO(OH) in volcanic gas and in the early atmosphere. During adsorption by carbon of CH,O dissolved in
water there might take place synthesis only of R (rectus, in Latin) ribose, and with NH; and CHO(OH)
synthesis of glycine and only of S (sinister) serine, and on its bases of other S amino acids. Adsorption on the
carbon provided in complex of basic properties of organic molecules.
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Effect of the defect structure of the alumina support
on the adsorption properties of supported palladium
particles in the hydrogenation of 1,3-butadiene
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Abstract
Supported palladium catalysts based on y-Al,O3 with varying acidity were investigated. The acidity of
the support was varied by introducing to the aluminum hydroxide of acetic acid. It was established that the
introduction of acid does not change the phase composition, but is accompanied by a change of textural
characteristics and the increase in the number of acid centers. The subsequent deposition of palladium was
accompanied by the formation of highly dispersed state of the active component with a strong metal-support
interaction. This caused an increase in the conversion of 1,3-butadiene hydrogenation and decrease in

selectivity to butenes.
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EPR study of radicals of phenolic antioxidants
with terpene substituents
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Abstract
First recorded and studied the EPR spectra of phenoxyl radicals of a series of phenols with isobornyl
and isocamphyl substituents having high antioxidant activity and promising as drugs. Hyperfine interaction
constants of the unpaired electron with the protons was found. Phenoxyl orto-isobornyl substituents radicals
are less stable than zert-butyl substituents radicals was found.
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Necessary and sufficient conditions for the existence and uniqueness
temperature of Boyle and Joule-Thomson, the volume of Boyle
and the inflection point of the second virial coefficient
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Abstract
The necessary and sufficient conditions were found that are imposed on the spherically
symmetric interaction potential that existed the Boyle temperature and Joule-Thomson, the volume
of Boyle and the inflection point of the second virial coefficient. The uniqueness of temperatures of
Boyle and Joule-Thomson, the volume of Boyle and the inflection point of the second virial
coefficient of volume were proved. It is proved that the second virial coefficient has no point touches
the temperature axis at finite temperature.
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The second partial derivative of specific volume
on pressure at the critical point of phase transition
liquid-gas one-component substances
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Abstract
The second partial derivative of the specific volume on pressure with the equation of state of
fluctuation the theory of the critical point and equation of state of Van der Waals forces were
analytical investigated. It is shown that this derivative at the critical point of phase transition
liquid-gas has no defined value. It is shown that the second partial derivative of the specific
volume on pressure is not a continuous function and therefore is not a function of state.
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Calculation of parameters of vibration mixing
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Abstract
The problem of determining the parameters of the vibratory effect on the mixture of powder copper and
gallium liquid at room temperature, to ensure the wetting of the particles forming the copper gallium and
gallium copper paste was regarded. The prognostic contact angle dependence of the amplitude, frequency and
number of cycles of vibration, which allows to determine the necessary duration of forming a paste was built.
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Improvement of technology dehydrogenation of light paraffins
on the catalyst prepared in an electromagnetic field
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Abstract

The results of the improvement of industrial technology dehydrogenation of light paraffins to alumina-
chromium catalysts synthesized in a new way — by impregnation using an electromagnetic microwave
radiation were presented. The technology of synthesis of the chromia-alumina catalysts under influence of
the microwave field at various stages of its preparation allows to obtain a catalyst with a high catalytic
properties, the olefin yield is increased by 4.3%, the selectivity increased by 3.8%. The advanced
technological scheme of the process of dehydrogenation of light paraffin hydrocarbons in the prepared catalyst
were proposed. The most significant advantages of catalysts, allowing to improve the existing technology for
the dehydrogenation of hydrocarbons are: high mechanical strength, low rate of coke formation of the catalyst
and high thermal stability. As a result of improvement of technological scheme of the site wet cleaning of
dusty hydrocarbon stream from the reactor was replaced with dry cleaning that allows the use of spent catalyst
recycled. Low coking of the catalyst will reduce the amount of coke formation of lumps in the reactor,
deforming the internal structure of the reactor and in violation of the hydrodynamic regime. The business case
for improvement were presented.
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The synthesis inhibitory composition to
prevent corrosion of oilfield equipment
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Abstract

The corrosion inhibitor on the basis of the condensation products of polyethylene polyamine (PEPA)
and 1,2-dichloroethane was received. The reaction was carried out in the apparatus equipped with a stirrer at
a temperature of 75 °C for 4 hours. The resulting mixture was subjected to a single distillation to extract from
the rest of the components that represent the greatest value in terms of defensive ability. The separation of
the mixture was estimated by the change of the refractive index of the distillate. Inhibitory composition
subjected to the study on the anticorrosion properties of the electrochemical method using analyzer corrosion
rate "Monicor-2M". The obtained data on the value of the corrosion current is processed using specially
developed software, which allows to calculate the magnitude of the protective ability of the inhibitor. Also its
basic physical and chemical properties: appearance, density, solubility, and flashpoint was studied.
Discovered that this inhibitor has high stopping power and can be used as corrosion inhibitor of oil field
equipment.
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Peculiarities of salt-free /V,N-dimethyl-/N, /V-diallilammoniyhlorid
polymer and on the basis thereof

© Rustem R. Daminev,' Radik N. Asfandiyarov,2 Rail N. Fatkullin,’
Lilia R. Asfandiyarova,' and Guzel V. Yunusova'
' Branch of Ufa State Petroleum Technological University in Sterlitamak. October St., 2.
Sterlitamak, 453118. Russia.
*JSC “Bashkir Soda Company”. Tekhnicheskaya St., 32. Russia. Republic of Bashkortostan.
Phone: +7 (3473) 24-25-12, +7 (9649) 64-26-06. E-mail: asfand_lilya@mail.ru

*Supervising author; 'Corresponding author
Keywords: polymerization, salt-free polymer, monomer, synthesis, flocculation, chemistry, reaction,
technology.

Abstract

One highly effective flocculants currently in use is poly-N, N-dimethyl-N, N-diallilammoniyhlorid
synthesized by radical polymerization of N, N-dimethyl-N, N-diallilammony chloride in aqueous solution. The
aim of the research is to develop methods and technologies of production polyDADMAC not containing in its
composition of sodium chloride. For the experiments to determine the feasibility of synthesis of salt-free
monomer it was analyzed the chemistry of the process of obtaining DMDAAC. The experiments revealed that
this method has the following disadvantages: in the synthesis accumulate in the system, sodium chloride,
which is necessary to deduce therefrom; water introduced into it from each new batch of sodium hydroxide.
Increasing the amount of water in the system involves losses of product since DMAC part is in the aqueous
phase within the solubility. It has been proposed a process flow diagram of the monomer unit for production
of salt-free DMDAAC. The advantage of the proposed method and technology is the lack of education is
organically polluted wastewater, which distinguishes it from the known technologies for producing salt-free
polyDADMAC.
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Abstract

The problem of reducing the negative impact on the environment of waste production of soda ash by
ammonia method is relevant in all countries, producing soda by this method. One of the effective ways of
intensification of the existing wastewater treatment technologies is the use of high-molecular flocculants alone
or together with coagulants. To select an effective flocculant used in order distiller thickening suspension was
carried out analysis of the applicability of the following types of flocculants — Kaustamin-15, VPK-402,
Polyacrylamide, SCF-25, Flopam. Analysis of the results of a series of experiments showed that the
consideration of the best indicators of flocculants for the deposition rate, the content of suspended solids in
purified suspension, the relative degree of compaction have the following brands: Kaustamin-15,
Polyacrylamide and Flopam.
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Abstract
It was studied the treatment of wastes of soda ash, that represents a distiller fluid, with obtaining of
calcium hydroxide, sodium hydroxide and hydrochloric acid. Distiller fluid was treated by sodium hydroxide
to convert calcium into the maximal insoluble form that is calcium hydroxide. After sediment separated the
filtrate, consisting mainly from sodium chloride, was treated in a three-chambered membrane electrolyzer.
Main regularities of distiller fluid treatment are studied upon the mentioned method. It was shown, that a
technological process may be realized without any chemical reagents.
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Abstract

The article describes a new method for reducing the rate of corrosion of a metal surface by its
polarization. The primary cause of metal corrosion is the thermodynamic instability of its electrode potential.
Shifting the stationary potential to the equilibrium value results in the polarization of the metal surface, and
consequently to reduce the corrosion rate. Studies have shown that when the basic electrochemical
characteristics of the work medium - pH and redox potential, there is a shift of the electrode potential at the
metal surface. The shift of the electrode potential of steel 20 to the reversible potential of significantly reduced
the rate of corrosion. Application of this method and apparatus will significantly reduce the amount used in
the oilfield corrosion inhibitors or completely eliminate them, which will lead to a reduction in material costs
and reduce contamination of finished products inhibiting substances.
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Abstract
Gas cleaning is one of the most important processes of the petrochemical industry. It is carried out on
various stages of production, for preparing a feed gas of organic synthesis and purification products thereof.
Also subjected to cleaning gases before atmospheric emission in order to reduce the content of harmful
impurities that negatively affect the environment. This article describes the features of the process of

separation of inhomogeneous gas mixture in a vortex motion, and shows the structure of a device for carrying
out this process.
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Abstract

The paper proposed an improved method for the production of plasticizer for PVC compositions when
used in the quality of raw materials VAT residue rectification 2-ethylhexanol (COREG). As a catalyst for the
esterification reaction suggested the use of zinc stearate, which is a PVC heat stabilizer. Study of the kinetics
of the esterification of phthalic anhydride with COREG in the presence of zinc stearate showed that it
catalyzes the esterification process. By results of researches it is concluded that the obtained plasticizer
possesses good plasticizing properties and meets the requirements.

The article is intended for teachers and students of technical universities, as well as for engineers in the
chemical and petrochemical industries.
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Abstract
The analysis of existing methods of recycling of solid waste and the volume of his education in the
Republic of Bashkortostan was carried out. The results of laboratory tests of samples of municipal solid waste
generated in the city of Sterlitamak, to determine its morphology, elemental composition, as well as the
calorific value was presented. The possibility of using municipal solid waste in the furnaces of cement

production as an alternative source of energy was considered.
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Abstract
The possibility of determining the several of NSAIDs in blood screening procedure for drugs and
medicines using the methods of solid-phase extraction and gas chromatography with mass spectrometric
detection was investigated. Ibuprofen, diclofenac, ketorolac, indomethacin, naproxen, and ketoprofen may be
identified in the blood directly to the screening procedure.
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Abstract
Three new destinations for the reaction of arylamines with 9H-xanthyn-9-ol or perchlorate
cantile, consisting in the possibility to simultaneously was observed: 1) the symmetric xanthylium
two ortho-positions of arylamine with the preservation of a free amino group; 2) ortho- and N-
xanthynilation or 3) ortho-xanthynilation and N-acetylation. The receive of new connections carried out
by two methods: first — xanthynilation N- or ortho-anilines containing fragment 9H-xanthyne, the
second synthesis in the system: arylamine — perchlorate cantile or 9H-xanthyn-9-ol — solvent.
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About the role of A.M. Butlerov and his school
in the formation scientific beekeeping in Russia
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Abstract

In our ears "Butlerov chemical school," the pride of the scientific community of Kazan. However,
there is the history and other Butlerov school — scientific beekeeping. About A.M. Butlerov by his
disciple and follower, a famous musician and Director of the Mariinsky theatre G.P. Kondratiev was
written: "the leader of Russian beekeeping". The famous scientists-chemists M. Kittary, A.
Chugunova, 1. Kablukov, the above-mentioned G. Kondratiev and several others can be attributed to
Butlerov’s beekeeping school. As written by academician Yu. Zolotov: "For some reason, the
chemists have always been drawn to bees". Indeed, in the biographies of many famous and great
chemists have sections related to beekeeping. Moreover, these sections in importance is often
comparable to chemical activity. Maybe it is because many chemists-beekeepers began his scientific
career as a biologist. Examples of this quite a lot: M. Kittary, A. Butlerov, I. Kablukov, and others.
To paraphrase Yu. Zolotov, it is can write slightly differently: "For some reason zoologists,
entomologists, ichthyologists have always been drawn to chemistry"”, as most of these chemists
began his scientific career as a biologist.
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Abstract

[.A. Kablukov (1857-1942), honorary academician of URSS Academy of Sciences, was a student of
Professor V.V. Markovnikov at Moscow University, and later an interne of A.M. Butlerov at St.-Petersburg
University. Therefore he can be indubitably considered as a follower of Butlerov' school of thought in
chemistry. From his teacher A.M. Butlerov he took over a passion for apiculture. His scientific and public
activities in chemistry and beekeeping were tied up throughout all his life.

This essay offers a survey of three lines of I.A. Kablukov scientific studies: 1) research in chemistry of
honey, beeswax and bee-glue as well as methods of revealing counterfeit in these apiculture products; 2)
organization of apiculture department attached to Russian Imperial Society of acclimatization animals and
plants (the activity of the department was also managed by A.M. Butlerov) and included the organization of
travelling apiculture exhibitions; 3) writing articles about apiculture in Europe and America.
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Abstract

One of the most common types of chemical indicators are acid-base indicators, which have found wide
application in analytical chemistry and are used in qualitative and quantitative methods of analysis. Due to
the fact that the preparation of indicators on the basis of natural raw materials is a more simple, cheap and
safe way to manufacture than synthetic compounds, conducted numerous studies in the field of new natural
indicators. Special attention is paid to the anthocyanins — natural dyes contained in a wide array of plants.
One of the leading countries in this matter is India, where different research groups have conducted
experiments with various species of plants to extract from the flowers and leaves extracts with further tests
on the potential use as indicators. This paper presents an overview of the most significant works of the
scientists of India for the last decade aimed at studying changes color depending on the acidity of plant
extracts containing anthocyanins, and the ability to replace the last used on date synthetic acid-base
indicators.
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The change in the level of lipid peroxidation in cultured cells tissue
Polyscias filicifolia under the influence of a constant magnetic field
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Abstract

Changes of the superoxidation of lipids in the cultivated plant cells of Polyscias filicifolia at
influence of a weak electromagnetic field are studied. The cultivated cells subjected an effect of a
magnetic field within 1, 3, 7 and 9 days (an exponential growth phase) and 12, 16, 19, 25 and 28
days (a stationary growth phase). The intensity of lipid peroxidation was assessed by the level of
diene conjugates, conjugated ketatrien, Schiffes bases and malonic dialdehyde. In the exponential
growth phase the most the damaging effect on the membranes is shown on 7-9 days of exposition At
the end of cultivation (28-30 days of grows) the normalization of lipid peroxidation is shown that
indicating on the formation in cultured cells of a resistance to the effects of the magnetic field.
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The state of the enzymatic antioxidant defense
system in patients with diabetes mellitus type II
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Abstract
The decrease of activity of key enzymes of the antioxidativ defence in blood of the patients of
saccharine diabetes of the type II: superoxide dismutas, katalase, glutationperoksidase, glutationreduktase and
paraoksonase was exposed. The intensification of the oxidative stress for the patients saccharine diabetes of
the type Il was identified.
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The study of linear and star-like macromolecules lignin
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Abstract
Data of experimental study of natural lignins, as well as the results of simulation computer modeling of
macromolecules with a star-like and linear topology on a cubic lattice are discussed. Values of correlation
dimension and scaling parameters of linear and star-like macromolecules were calculated.
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Interaction fullerenol with biologically
active substances in water solutions
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Abstract
The investigations of a number of physical and chemical properties of aqueous solutions of fullerenol
(electrical conductivity, surface tension, optical activity, the effect on the swelling of gelatin and electrokinetic
properties of dextran) and its interaction with various biologically active substances are investigated.
It is established that fullerenol has no surface activity, does not significantly affect the electrical
conductivity and pH of the water and does not interact specifically with dextran. These results demonstrate
that the pharmacological action of aqueous solutions of fullerenol is due to its interaction with proteins.
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Comparative analysis of Cu(Il) reactivity upon interaction
with octa-(4-bromophenyl)-tetraazaporphyrin
and Mg-octa-(4-bromophenyl)-tetraazaporphyrin
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Abstract
The complexation of copper chloride(Il) with octo-(4-bromophenyl)tetraazaporphyrin—ligand
and metallosalen with Mg(II)-octo-(4-bromophenyl)tetraazaporphyrin in dimethylformamide (DMF)
are studied. Kinetic parameters of the reactions and the comparative analysis of their velocity
constants. The first order of salt and metallocomplex in the reaction of metallocene Mg(Il)-octo-(4-
bromophenyl)tetraazaporphyrin copper chloride(Il) in DMF are defined. Reaction mechanism of
metallocene are proposed.
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A study of crystal-chemical transformations in LaMnOQOj,;
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Abstract
The evolution of structural transformations in LaMnOs o5 was considered and theirs temperatures were
defined by the combination of methods. The temperature dependency of equilibrium oxygen pressure for
LaMnQO; 5 dissociation reaction was measured by a static method. Changes of standard formation enthalpy
and entropy of LaMnOj; o5 were calculated.
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On molecular mechanism of biologic activity of apigenin
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Abstract
The interaction of the molecule apigenin and of the molecule phosphatidylcholine has been investigated

by the methods of NMR spectroscopy and quantum chemistry. Changes of the conformational states of
lecithin have been defined.
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Modeling of liquid-liquid phase equilibrium in system
triacylglycerides — fatty acid — ethanol
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Abstract

The aim of the paper is to estimate the possibility of using UNIFAC model for the analysis of phase
equilibria in systems TAG — CarbA — EtOH, where TAG — triacylglycerides (sunflower oil), CarbA — fatty
carboxylic acids — oleic (OlA), stearic (StA), lauric (LaurA), EtOH — ethanol at temperatures ranging from 30
to 70 °C, which is associated with the disposal of waste oils containing free fatty acids. UNIFAC model with
modified group interaction parameters (d,,, d..) was used. For the studied systems the simulations and
experiments were carried out. Obtained data allowed to plot the ternary phase diagrams, determine the
composition of reversible transition of the systems from heterogeneous into homogeneous state, calculate
residual dispersion and the degree of compliance of calculated and experimental data. It was found that for
systems with OlA application of the UNIFAC model with modified group interaction parameters led to results
of calculation close to experimental, but it gives substantial deviation for systems with LaurA and especially
with StA. Due to the relatively high melting points of these acids the probability of forming of solid phases in
the systems increases with growing of overall number of phases up to three.
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Simulation and comparison of the mode structure
in silver halide hollow- and solid-core PCF's
with a single ring of elements for the MIR
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Abstract
We simulated the mode structure of photonic crystal fibers with a single ring of elements hexagonally
and octagonally arranged around either a solid core or a central defect with either lower or higher optical
density, counting upon the refractive indices of AgCl, (Bry system, where x = 0.75, 0.82, and 0.84. Mode
comparison revealed the advantages of the active-core fiber, i.e. with a higher refractive index of the central
rod element. We also predicted such a fiber to be capable of guiding more optical power, comparing with a
standard double-layered one with similar dimensions.

84 © Butlerov Communications. 2015. Vol.43. No.8. Kazan. The Republic of Tatarstan. Russia.



Thematic Section: Research of the New Technologies. Full Paper
Subsection: New Catalytic Processes. Registration Code of Publication: 15-43-8-91
The article is published on materials of the report on “International Scientific Forum

Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 26, 2015.

Mineralization of oxalic acid by ozone
in the presence of activated carbon particles
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Abstract

The results of the study of the influence of activated carbons (BAU-A and AG-5) with different textural
characteristics on the rate of oxalic acid mineralization during ozonation are presented. It was found that in the
presence of activated carbons studied mineralization rate of oxalic acid significantly increased. Despite the
substantial difference in textural characteristics of the activated carbons studied, the catalytic activity of the
sample BAU-A is only slightly lower compared to sample AG-5. Theoretical analysis of the macrokinetic
regimes of oxalic acid mineralization during ozonation in the presence of activated carbon particles was
carried out. The effect of activated carbon particles size on the degradation rate of oxalic acid was studied.
The concentration of the active sites (OH-groups) on the surface of the studied samples of activated carbon
using FT-IR spectroscopy was estimated. It was found that the concentration of active sites (OH-groups) on
sample BAU-A only slightly lower comparing with the sample AG-5. This was in agreement with the data on
the catalytic activity of these samples. It was shown that the rate of oxalic acid mineralization during
ozonation significantly increased with decreasing activated carbon particles size. It was concluded that
catalytic mineralization of oxalic acid by ozone was realized in external kinetic mode, when macroscopic
velocity of rhe process depended on the catalyst particles size and concentration of active sites on its surface
and is nearly independent of its textural characteristics.
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Production of composite powders containing metal carbides
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Abstract

In the work the ways for agglomeration and sintering of nano- and submicron metal-clad composite
powders that can be realized in the laboratory environment to produce composite grains of decamicron size
were investigated. Two ways of agglomeration were considered: ‘briquetting-grinding-classification-sintering’
and ‘roll briquetting-classification-sintering’. The research was carried out involving titanium carbide powder
plated with chromium, iron and titanium, and titanium powder in the metal matrix of mixed nano- and
superdispersed chromium, nickel, and titanium. Composite powders with the grain size of +40-125 mkm and
+40-160 mkm were produced. The phase composition of the composites, consisted of 3d-metal-clad
electrolytic TiC and WC powders in metal matrix, was investigated during thermal treatment and sintering. It
is shown the optimum agglomerating performance must be selected each time when the chemical composition
of the composite has been changed either in term of quality or quantity.
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Abstract
Carbonization of the volumetric tungsten and titanium rods by chemical transport reactions in salt melts
was performed. By X-ray diffraction, X-ray spectrum analysis, and microhardness test it is shown that on the
surface of the rods carbide coating of 20-50 mkm thickness was generated. Anodic dissolution was detected as
a limiting factor for the carbonization. To prevent the anodic dissolution and to accelerate the carbonization
process it is proposed to energize the sample by an alternative current.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2015. Vol.43. No.8. 111



Thematic Section: Research of the New Technologies. Full Paper

Subsection: Biochemistry. Registration Code of Publication: 15-43-8-119
The article is published on materials of the report on “International Scientific Forum
Butlerov Heritage — 2015”. http://foundation.butlerov.com/bh-2015/ (English Preprint)

Submitted on April 21, 2015.

Temamuueckoe nanpasienue: Bioconversion of biomass of Helianthus tuberosus L
(Jerusalem artichoke) into sugars for biofuel production. Part 1.
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Abstract
A comparison of the effectiveness of enzyme preparations with different substrate specificity and their
compositions in hydrolysis of biomass artichoke tubers. Set the effect of complementarity of action of
cellulolytic, pectinolytic preparations and complex own hydrolases Jerusalem artichoke, leading to a total and
indiscriminate destruction of structural polysaccharides, which contributes to the achievement of high speed
hydrolytic reactions, increasing the yield of reducing sugars and the degree of conversion of the enzymatic
hydrolysis of biomass Jerusalem artichoke tubers.
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Abstract
We developed the fiber optical probes for mid-infrared range spectroscopy (2-18 microns). The
suitability of using of fiber optical probes for the identification of substances by FTIR spectroscopy is
demonstrated by studying the spectra of ink ballpoint pen and ink printer and determining of their application
sequence. The principal possibility of using of fiber optical systems for control of industrial processes is
presented. The studies of the chemical composition and electrolyte solution concentration in real time, using
spectral analysis methods are also shown.
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© Natalia S. Gainutdinova, Tatiana A. Eneykina,* Sergey V. Soldatov,
Anatoly Petrovich Pavlov, Rose F. Gatina, and Yury M. Mikhailov
Federal State Enterprise "State Scientific-Research Institute of Chemical Products”. Svetlaya, 1. Kazan,
420033. Republic of Tatarstan. Russia. Tel: +7 (843) 544-07-21, 544-09-82. E-mail: 173gniihp@gmail.com

*Supervising author; +Cor1respor1dir1g author
Keywords: cellulose nitrate lacquer, filler, concentration dependence, the effective viscosity,
rheology.

Abstract

The concentration dependence of viscosity is filled with 25% to nitrocell-Loozen lacquer (NC lacquer),
which has an extreme character with at least ~50% of the mass. in relation to NTS were presented. The
position of the minimum of the corresponding concentration ~50% of the mass does not depend on the
concentration of the radio source NC-lacquer. It is shown that the asymptotic dependence of the viscosity is
filled with 25% NC-lacquer on the specific surface area of particles of HMX at a constant mass concentration
of the filler. The most intensive growth of viscosity, about ~1.6 times, occurs when the values of the specific
surface in the range 8000-12500 cm?/g.
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Bond dissociation energy of C-X (X =F, Cl, Br, I) bonds in halogen-
containing hydrocarbons: correlation ratios with electronegativity,
force constants of bonds and radii of atom X
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Abstract
In this paper dissociation energies of C-X-bonds (X=F, CI, Br, I) in halogen-containing hydrocarbons
are calculated or specified using enthalpies of free radical formation derived from the experimental kinetic
data. Comparison of the obtained results with the literary data is made. Correlation connection between the
dissociation energy of C-X-bond of the replaced hydrocarbons and their electronegativity, force constant and
atom radius of X is established. The regression equations for various groups of halogen-containing hydrocar-

bons D, = @,\/Dy_yD. o +®,bry, + @, are suggested, where Dry = 158.670 = 0.096 kJ/mol, Dc.ci =

242.58 +0.004 kJ/mol, Dg,.p; = 193.859 £+ 0.120 kJ/mol, Dy; = 152.25 £ 0.57 kJ/mol, Dc.c are calculated using
enthalpies of free radical formation.
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Abstract
In this paper various intermediates of the fixation of molecular nitrogen in the presence of
supramolecular complexes of Cgy with y-cyclodextrin under electrolysis were considered. Found structures
have a relatively small increase of energy during the addition N,.
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Abstract
Within the framework of approach B3LYP 6-311++G(3df,3pd) the force fields of furoxane and
dimethylfuroxane molecules in coordinates X3 for the first time were received. Frequencies of normal
vibrations were calculated. Generalized force constants of molecule was carried out.
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The study of oxidative cleavage halogenphenoxycyclopropanes
under the influence of nitrous acid
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Keywords: 2,2-dichlorocyclopropylphenolic ether, 2,2-dibromcyclopropylphenolic ether, oxidative
cleavage, 1-phenoxy-1-trifluoromethoxycarbonyl-3,3-dichloro-3-nitrosopropan, 1-phenoxy-1-
tribrom-methoxycarbonyl-3,3-dichloro-3-nitrosopropan.

Abstract
We have synthesized 2,2-dichlorocyclopropylphenolic and 2,2-dibromocyclopropylphenolic ethers.
Treatment of obtained compounds with nitrous acid formed in situ, led to preferential oxidative cleavage of a
small cycle. As the result of the reaction 1-phenoxy-1-trifluoromethoxycarbonyl-3,3-dihalogen-3-nitroso-
propanes were obtained and characterized.
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World market of amorphous silica consumption
and Kamchatka hydrotherms as new raw resources
for nanosilica production in Russian Federation
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Abstract
World demand for different types of amorphous silica is continuously increasing. This trend is evident
in the high-tech industries, which are associated with the consumption of ultrafine silica forms, i.e. sols and
nanopowders. Hydrothermal solutions are a new source of raw material for SiO, sols and nanopowders
preparation. There is a need to develop technology for production of nanopowders and sols of SiO2 on the
basis of hydrothermal solutions. The technology must take into account the size and concentration of SiO,

particles, the kinetics of their formation as a result of the polycondensation of orthosilicic acid, the temperature
and pH of the aqueous medium.
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Numerical simulation of orthosilicic acid polycondensation
and colloidal particles growth in hydrothermal solutions
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Abstract

Hydrothermal solutions — nature water mediums which are potential sources of amorphous silica. There
is the problem of research of physical and chemical compounds of colloidal silica in hydrothermal solution for
development silica extraction and effective methods of using heat carrier. In the frame of this problem there is
the task of studing kinetic of orthosilicic acid polycondensation. Polycondensation is one of basic processes in
sol-gel technologies for producing materials oxigens including SiO,. As the result of silicic acid
polycondensation in the water silica sol is forming and the particles of sol are growing. Formation of interface
surfaces depends on kinetic of process when solutions turns into sols, thus influence on sols properties and
structure of materials through initial conditions.
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The influence of silicon fertilizers on plants and soil
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Abstract
This review summarizes data on the influence of silicon fertilizers on plants and soils. A history of
these investigations is shortly described. Silicon fertilizers have been shown to benefit the productivity of
cultivated plants directly via enhancing plant tolerance to biotic and abiotic stresses and indirectly via
improving the soil fertility, optimizing the soil phosphate regime, reducing the toxicity of Al and heavy metals
as well as improving soil physical properties.
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Prospects for the use of nanosized silica in fish farming
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Abstract
For the application of nanosized silica from hydrothermal solutions coolants geothermal power stations
in fish farming as feed additives carried out tests on samples mortality crustacean Daphnia Daphnia magna
Straus, who found that nano-dispersed silica has no toxic effect on daphnia doses 4-10* g/dm’ and can be used
as a feed supplement in aquaculture.
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Using of nanodispersed SiO, in agriculture
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Abstract
The article discusses the possibility and viability of the use of nanodispersive silica (NDS) obtained
from hydrothermal solution. It is shown that the NDS has a non-toxicity and biofility. It is shown rising potato
harvest by treatment tubers of NDS and by addition of NDS in soil with N, P, K containing tertilizer. When
NDS used as additive in forage for cows it is received the data on influence of NDS dose on morfometric
characteristics and rising of Ca, P concentration in blood, optimization of Ca/P.
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Silicon-containing preparations on atrnolol basis:
practice and prospects of application in plant Russia
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Abstract
Studied the effect of silicon-containing plant growth regulators. It is shown that the new generation of
drugs to stimulate the growth and development of plants, increase the productivity of vegetable crops,
improve product quality and affect their chemical composition, reduce the accumulation of heavy metals in
agricultural crops. Correlation dependence between the content of microelements in plants and biochemical
parameters of products.
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Synthesis and structural characteristics
of tris(2-hydroxyethyl)ammonium maleate
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Abstract

Crystalline protatranic structure features of triethanolamine and maleic acid salt were studied.

Crystallinestructureof tris(2-hydroxyethyl)ammonium maleate was detected (a = 5.5882(6) A, b =
10.4152(13) A, ¢ = 12.2523(17)A; a = 68.284(10)°, B = 85.301(10)°, y = 82.432(10)°; Z = 2,group P-1).
Crystallinestructuralsubunits — pseudocyclicacidic maleate anion, protatranictris(2-hydroxyethyl)ammonium
cation— form the chair structure, stabilized by hydrogen bonds system, electrostatic and n-winteractions.

There was shown the impact of direct electrostatic interactions and anion structure on protatranic
structure stabilization and monosubstituted product formation for maleic acid triethanolammonium salt.
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Amorphous nanosilica from hydrothermal solution: technology
of production, physical and chemical characteristics, experience
and perspectives of innovative application for nonorganic materials
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Abstract
Technological scheme of nanosilica production from hydrothermal solution consists of number studies.
Basic studies are polycondensation of orthosilicic acid and silica particles rising, membrane concentration of
of silica particles by ultrafiltration and production of SiO, sols, criochemical vacuum sublimation of sols and
production of nanopowders. Nanosilica produced by this technology have physical and chemical characteristics
for it application for concrete modification: increasing compressive strength of contrete, cool-resistancs.
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Polymer compounds and nanocompounds based on silica
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Abstract
The practical application of silicon dioxide in the most important polymer systems as a reinforcing filler
in rubber compounds in the production of environmentally friendly tires, a modifier of various plastics,
adhesives, sealants and so on was considered. The special attention was given to silica as a promising object
of modern scientific research. It was found that most studies related to the influence of silica on the properties
of polymers include rubber compounds in the manufacture of tires. Thus, the articles on the use of silica as a
filler, other polymers (including in comparison with other mineral fillers) much less. It is shown that
individual interest and research on the use of silica in nano-region — innovative methods of obtaining it
nanopowders and development of polymer nanocomposites.
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Thermodynamic simulation of phase formation in the Mo-Si,
alloys doped with scandium or neodymium
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Abstract
Thermodynamic simulation of the phase formation in Mo-Si hypoeutectic alloys when doping with
scandium or neodymium was carried out. It was determined that scandium or neodymium in the Mo-Si(5.0%)-
(Sc, Nd)(0-5.0%) ternary alloys can be found both in the form of silicides and in a metallic state. Their
concentrations depend on the temperature and the amount of scandium or neodymium additives in the alloy.
To retain the two-phase structure of the Mo-Si hypoeutectic alloys the amount of scandium or neodymium
additive should be limited.
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Abstract
Thermodynamic simulation of the phase formation in Mo-Si hypoeutectic alloys when doping with
yttrium was carried out. It was found that the usage of the values of the thermochemical characteristics of
Mo;Si and MosSi; molybdenum silicides laid in HSC Chemistry 6.12 software database in the simulation of
binary hypoeutectic Mo-Si alloys led to results, which contradict the Mo-Si phase diagram. It was determined
that yttrium in the Mo-Si(5.0%)-Y(0-5.0%) ternary alloys can be found both in the form of yttrium silicides
and in a metallic state. Their concentrations depend on the temperature and the amount of yttrium additive in

the alloy. To retain the two-phase structure of the Mo-Si hypoeutectic alloys the amount of yttrium additive
should be limited.
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Abstract
Silicide phases close to the stoichiometric compositionwhen vacuum-arc melting of Mo-Si alloys from
Mo+(5-12)Si mixtures are formed. The density of alloys regularly decreases as the silicon concentration in
them increases. Microhardness of silicide phases in the alloy and of pure molybdenumsilicides have similar
values.
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Abstract

Thermodynamic simulation of phase formation during cooling of the model system from 3500 °C
appropriate of the composition of the slag from autogenous smelting of copper-zinc concentrates has been
conducted. The thermodynamic simulation results is pointed out on that distillation of zinc from slag
simultaneously with a conversion of a portion of iron (up to 24.4%) in the metallic state at high temperatures
typical for arc discharge in electric furnace is possible. High polyvalent iron ion content in slag and a low
thermal stability of copper and iron oxides provide to the reduction and the pass of zinc (higher 1250 °C) and
copper (higher 2200 °C) into a gas.
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Abstract

Thermodynamic simulation of zinc reduction (at 1500 °C) from the model system appropriate of the
composition of the slag from autogenous smelting of copper-containing sulfide concentrates has been
conducted. The data on simulation of condensed and gas phases compositions during heating of slag together
with a carbon monoxide, a blast-furnace dust and gas purification sludge of a steel-making furnace has been
given. The thermodynamic simulation results were pointed out on that distillation of zinc from slag together
with a conversion of a portion of iron in the metallic state is possible. The subsequent receipt of the oxidized
sublimates is due to high zinc concentration in a gas (up to 26-27%). These sublimates can be processing by
hydrometallurgical methods.
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Abstract
Kinetics of silicon and aluminum deposition on the graphite cathode in KF-AlF; melt with SiO, addition
(0-1.5 mass. %) at the temperature of 720 °C was investigated with cyclic voltammetry method. Peaks of
silicon and aluminum deposition at potentials -0.85 and -1.30 V relatively to gas CO/CO, electrode are noted.
Potentsiostatic (at potentials -0.9 and -1.5 V) and galvanostatic (at cathode current density 0.5 A/cm?)
electrolysis of KF-AlF;-SiO; is carried out and possibility of receiving silicon and silumins with the content of
silicon 37 mass. % is shown.
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Abstract

In this paper the investigations results of the rare earths (particularly scandium and yttrium) effect on the
structure and oxidation resistance of Nb-18.7Siin situ composites are presented. Features of the phase
composition and microstructure of the eutectic Nb-Si alloys samples with different content of doping
components were revealed by optical microscopy and electron probe microanalysis. It’s found that the rare
earths doping of the eutectic Nb-Si alloy leads to an increase of microstructure dispersity and stabilization of
high-temperature silicide Nb;Si in the hardening phase. Yttrium and scandium positive effect on the
oxidation of composites, reducing the rate of the oxide film formation if doping elements concentration is 1-
2 at.% and temperature is lower pesting point (815 °C). The results of research of the microstructure and
composition of the oxide layer indicates the combination of surface and internal oxidations, as evidenced by
the formation of internal oxidation zone, keeping the two-phase structure and the initial ratio of elements in
composites.
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Kinetics of Nb-Si in situ composites doped with yttrium and scandium
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Abstract
The mechanism and kinetics of Nb-Si in situ eutectic composites, including doped with yttrium and
scandium were studied by methods of isothermal heating in an air stream. It is shown that the initial stage of
oxidation of the alloy is limited to the chemical interaction oxygen with niobium and the formation of lower
valency oxides — NbO, NbO,, and the second step — the diffusion of oxygen. The oxidation process models are
suggested and kinetic parameters of the composites Nb-Si, including doped with yttrium and scandium, are
determined.
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The theory of ratchet-potential of the oxyhydrate systems
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Abstract

The structures formed by the gel particles have been considered. The gel particles formed separate long
molecules folding in micellar composition. Due to the peculiarities of the structure of the oxyhydrate gels
there is a large number of charged cluster particles. These particles interact with graphite electrodes. While
there are currents of free charges, the fluctuations of which are found experimentally. The calculated values of
the expected nano-currents give quite good agreement with experiment.

This process of the fluctuated splash motion of particles is determined by a stochastic ratchet-potential,
the nature of education which is considered in the work.
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Stability and thermal expansion coefficient
of high-temperature superconductors RBa,Cu;0,
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Abstract

Using thermogravimetry, mass-spectrometry and magnetometry chemical stability of high-temperature
superconductors RBa,Cu3;O¢5 with R = Y, Nd in relation to moisture was studied. To increase the rate of
degradation the mechanical activation of powders in a ball mill was used. It is found that the weakening of the
diamagnetic signal corresponding to the superconducting phase may be due to both their chemical degradation
and suppression of superconductivity by magnetism of unexplored nature. Such magnetism manifests itself in
samples containing magnetic R-ion. With the help of X-ray powder diffraction the temperature dependences
of unit cell parameters were obtained and linear thermal expansion coefficients were calculated for com-
pounds with R = (Y, Ca), Eu (Nd, Eu). The last composition has a positive and almost constant coefficient of
thermal expansion in the temperature range 80-300 K, that makes it perspective for use in superconducting
films and composites.
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Abstract
Structural transitions in the hexagonal tulium manganite have been studied by methods of high
temperature X-ray diffraction and thermal analysis. The following structural transition are found in
macrocrystalline and mechanical activated samples: Jahn-Teller transition in a orthorhombic phase in the
range of temperatures 900-970 °C, a transition in a hexagonal phase from structural modification of P6;cm
into P6s/mms at 1092 °C. Mechanical activation reduces Jahn-Teller transition temperature but does not
affect the hexagonal phase transition temperature.
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The nature of periodic concentration fluctuations
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Abstract

The experimental data describing the periodic concentration fluctuations in the reaction mixture of six
- and trivalent chromium during the process of recovery of Cr(VI) in sulfuric acid solutions of steel
shavings. The dependence of the frequency of oscillation and frequency of changes in the concentration of
Cr(VI) in the volume of the reaction mixture from temperature, initial content of chromium trioxide,
sulfuric acid and hitch steel wool are revealed. Concentration fluctuations of reduced chromium Cr(III)
forms are coincided in their early-phase with the oscillations in the concentration of Cr(VI) in solution, but
greatly inferior in magnitude. The nature of fluctuations in the concentrations of Cr in the studied process is
proposed to explain the cyclic nature of the processes of passivation and depassivation of the surface of the
chip based education in the subsurface area and the degradation due to outgassing of chromiferous double
hydroxides Fe”yFem,((OH)3X+2y,2Z(C1rO4)Z with the structure of foygerite.
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Abstract
Influence of iodine addition on elemental composition, structure and surface morphology on
lead selenide thin films prepared by chemical bath deposition method was studied by methods of
X-ray diffraction analysis and scanning electron microscopy with elemental energy-dispersive
analysis. Content of iodine in thin films raised to 4.25 at. % with increasing concentration of
ammonium iodide in bath solution. Influence of iodine dopant on lattice constant and crystallite size
of lead selenide thin films was found.
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Abstract

The system consisting of finite number of identical particles (atoms and molecules) is considered. The
recurrent method to define various sets of clusters consisting of the particles is find. Various sets of clusters
are defined for systems consisting of from 1 to 13 particles. Cluster size distribution is defined for these
systems. It is shown that the dependence of the cluster appearance probability on the cluster size to the
number of particles in the system is weakly depend on the number of particles in the system for the systems
with the number of particles greater than ten, and the dependence is rapidly decreased with the increasing of
the number of particles in the system.
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Abstract

The model of ideal gas of clusters with various number of atoms or molecules of one-component
substance is considered. It is shown that the compressibility factor of the gas is inversely proportional to
the mean size of clusters. This relation is valid with a good accuracy for many substances. It is shown that
the number of clusters in the unite volume does not depend on the number of atoms or molecules in the
cluster and it is not equal to zero only up to maximal size of clusters. The formula to define critical
compressibility factor via maximal size of clusters is found. It is shown that the formula describes critical
factor of compressibility of many of one-component substances with experimental accuracy. The formula
to define the value of the triple point temperature via densities and surface tensions of liquid and solid at
the triple point temperature is found. The formulae to define the temperature dependencies of
compressibility factor at the lines of liquid-gas and solid-gas phase equilibria are found. It is shown that the
spinodal lines — boundary lines of thermodynamic stability — of metastable vapor and sublimating ideal gas
of clusters do not exist or they coincide with corresponding lines of phase equilibria. The formulae to
define the lines of vapor-liquid and gas-solid phase equilibria are found. The temperature dependencies of
change of the entropy and the latent heat in liquid-gas and solid-gas phase transitions are found. The
change of the entropy and the latent heat in liquid-solid phase transition at the triple point are found.
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Abstract
The formula of Timmermance-Filippov — the equality of critical factor of compressibility of gas-liquid
phase transition to the ratio of densities of substance at the critical point and at the zero temperature and
pressure — is derived from the generalized Putilov’s equation of state. It is shown that the formula is valid for
arbitrary temperature dependences of the parameters of the generalized Putilov’s equation of state. The
formulas are found to define critical parameters using cold pressure and its first and second volume
derivatives.
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Abstract
The relation between the compressibility factor and temperature at the critical point of the gas-liquid
phase transition of one-component substance and the Boyle temperature is obtained on the basis of the
Van-der-Waals equation of state. It is shown that the relation is valid with a good accuracy for many
substances. It is shown that the Van-der-Waals equation of state is useful to obtain the new relations
between thermodynamic parameters.
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Abstract
It is shown that the virial equation of state taking into account only first, second and third virial
coefficients gives the relation between values of pressure, temperature and second virial coefficient at the
critical point that is valid for many real substances. It is also shown that the additional conditions of
equalities to zero of the third and fourth partial derivatives of the pressure with respect to volume at
constant temperature at critical point give considerable improvement of the predictions of the virial
equation of state for critical point.
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Abstract

The relations to define critical parameters of gas-liquid phase transition of one-component substance
is obtained from the Van-der-Waals equation of state. The relation to define the critical volume using the
critical temperature is obtained. The relation to define the critical volume using ratio of the critical pressure
and the critical temperature is obtained. The relation to define the critical volume using critical pressure is
obtained. The consequences are obtained from the Van-der-Waals equation of state of one-component
substance for which the formula of Timmermans relating critical parameters with the density of crystal at
low temperatures is valid. It is shown that the Van-der-Waals equation of state gives relations between
critical parameters and low temperature properties of liquid and also between critical parameters and Boyle
temperature. The relation between critical parameters, Boyle temperature and Boyle volume is established.
The relation between critical parameters and the value of the third virial coefficient at the critical
temperature is also established. The relation between critical parameters and the substance dependent
parameter of the rectilinear diameter law is established.
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Abstract
It is shown that the dependence on the order number of coordination sphere of the square of the
radius of coordination sphere of simple, bode centered and face centered cubic lattices, crystals with

hexagonal close packing, packing of diamond, tetrahedral packing, lattice of hexagonal ice , lattice of [ —

tungsten can be described with good accuracy by linear function. On the basis of this dependence is
established that order number of first vanishing peak of the radial distribution function of crystal is inverse
proportional to the temperature.
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Abstract
The Van-der-Waals equation of state with temperature dependent parameters is considered. It is
shown that the line of phase equilibrium can be described using the Van-der-Waals equation of states with
temperature dependent parameters. The parameters are defined via temperature dependencies of the phases
which are in thermodynamic state of phase equilibrium.
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Abstract
The linear relation between the critical temperature of the gas-liquid phase transition of one-
component substance and Boyle temperature is obtained on the basis of the Van-der-Waals equation
of states. The linear relation between the critical and Boyle volumes is also obtained. It is shown that
the relations are valid with a good accuracy for many substances.
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Abstract
The relation between the values of volume and pressure at the critical point of the gas-liquid phase
transition of one-component substance and Boyle temperature is obtained on the basis of the Van-der-
Waals equation of states. It is shown that the relation is valid with a good accuracy for many substances.
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Abstract
The modeling of complexes of tris(1-amino)triphosphonates based on tris(2-aminoethyl)amine was
carried out. The regularities of the influence of substituents at the a-carbon on the energy of stabilization and
geometry of the complexes formed was determined. The binding sites which responsible for the molecular
recognition between tris(1-amino) triphosphonate and a-amino acids were identified.
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1,3-Dioxolan in the synthesis 4,4’-bis(arylmethylidene)difenilmetana
and substituted 3,4-dihydroquinazolines

© Victoria V. Esenbaeva, Lydia”<+ P. Yunnikova,
George N. Nikonov, and Irina D. Akimova
' Perm State Agricultural Academy named after Academician D.N. Pryanishnikov. Petropavlovskaya St., 23.
Perm, Russia, 614990. Perm Krai. Russia. E-mail: yunnikova@yahoo.com
* Eigenchem Technologies Inc., Biotecnhology Sid Martin Incubator, University of Florida.
12085, Research Drive, Suite 141, Alachua, Florida, 326135.

*Supervising author; 'Corresponding author
Keywords: amines, imine, 1,3-dioxolane; 4,4’-bis(arylmethylidene)diphenylmethane,
3,4-dihydroquinazolin.

Abstract
The interaction of 1,3-dioxolane with imines having a substituent in the ortho-, meta- or para-position
of the aldehyde fragment leads to the formation of 4,4’-bis(arylmethylidene)diphenylmethans. Imines having
the substituents at the para-position of the aniline fragment, at interaction with the 1,3-dioxolane forms a
substituted 3,4-dihydroquinazolin.
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Synthesis and photophysical properties difluoroborate
complexes of 2-(2’-hydroxyphenyl)-3 H-quinazoline-4-ones

© Emilia V. Nosova,H Tatiana N. Moshkina,]
Galina N. Lipunova,” and Valery N. Charushin'**
' Ural Federal University named after the Frst President of Russia B.N. Yeltsin.
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* Institute of Organic Synthesis named. I.J. Postovskogo of the UB RAS. UL S. Kovalevskaya, 22.
Ekaterinburg, 620137. Russia. Phone: (343) 362-30-65. E-mail: lipunova@jios.uran.ru

*Supervising author; 'Corresponding author
Keywords: N,O-bidentate ligands, BF, complexes of 2-(2’-hydroxyphenyl)-3H-hinzelin-4-one,
photophysical properties, fluorescence.

Abstract
The synthesis of new derivatives of 2-(2’-hydroxyphenyl)-3H-quinazoline-4-ones were carried out and
obtained its BF, complexes. Coordination compounds characterized by the data of 'H, F, "B NMR
spectroscopy and mass spectrometry. The fluorescence of the complexes in acetonitrile solution was
investigated and presented data on the effect of substituents in the phenol fragment on photophysical
properties.
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Synthesis and the relationship between structure and antihypoxic
activity of 5-aril-4-benzoil-3-hydroxy-1-[2-(2-hydroxyetoxy)ethyl]-3-
pirrolin-2-ones
© Sergey N. Rogachyov,” Alexandra A. Bobyleva, Natalia A. Alikina,

Danila Y. Apushkin, Genrikh A. Gartman, and Vladimir L. Geyn*

GBOU VPO "Perm State Academy of Pharmacy". Polevaya St., 2.
Perm, 614090. Russia. Phone: +7 (342) 236-90-50. E-mail: rogachevsergei@mail.ru

*Supervising author; 'Corresponding author
Keywords: 5-aryl-4-benzoyl-3-hydroxy-1-[2-(2-hydroxyethoxy)ethyl]-3-pyrroline-2-ones, synthesis,
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Abstract
The number of compounds of 5-aryl-4-benzoyl-3-hydroxy-1-[2-(2-hydroxyethoxy) ethyl] -3-pyrroline-
2-ones was obtained by using preparative techniques. The structures of the compounds has been demonstrated
by using IR and "H NMR spectroscopy.
The antihypoxic activity of the synthesized compounds has been studied by methods normobaric and
hemic hypoxia. The relationship between the structure of compounds and their antihypoxic activity have been
detected.
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Concentration of chemical elements in the cells
of cyanobacteria on hydrothermal areas of Kamchatka

© Valery N. Zelenkov,'* Vadim V. Potapov,” and Michael V. Markov’
" All Russian Research Institute of RAS. Vereya Vilage. District Ramenskoye. Moscow Region. Russia.
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*Supervising author; ‘Corresponding author
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Abstracts

In this work the data obtained based on data of RANS on Kamchatka expeditions during the period
2002-2005. The authors investigated the element composition of thermal waters and specimen cyanobacteria
in the thermal springs. The authors divided the chemical elements according to the degree of concentration of
cells of cyanobacteria. It is shown that for iron, calcium, aluminum, magnesium, silicon, boron, marganeca,
germany, phosphorus is the high concentration of cyanobacteria. The authors experimentally revealed fact
giperkoncentrirovania of chemical elements by cells of cyanobacteria in the hydrothermal waters of
Kamchatka. The authors experimentally revealed a high degree of concentration of chemical elements in the
cells of cyanobacteria in the hydrothermal waters of Kamchatka.
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Ascorbic acid and stabilization of phenolic compounds
in water-alcohol extraction of amaranth
in the manufacture of fish products

© Anatoly A. Lapin,*” Valery N. Zelenkov,'
Laysan R. Akhmerova, and Aliya A. Islyamova
Department of "Water Bioresources and Aquaculture.” Kazan State Power Engineering University.
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*Supervising author; ‘Corresponding author
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Abstract
Amaranth is characterized by the presence of a large variety of antioxidants, including phenolic
compounds. In the work it is shown that the Ascorbic acid for stabilization of phenolic compounds of
amaranth in formulating biologically active raw material to produce nutritional supplements in a segment of
the world market of food.
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Development and validation of analytical methods for quality
control of active pharmaceutical substance Lamivudine

© Svetlana A. Petukhova, Valeria N. Veselova, Yulia E. Budanova, and Sergey A. Ivanovsky*"
Department of Organic and Inorganic Chemistry. Yaroslavl State Pedagogical University
named after K.D. Ushinsky. Respublikanskaja St., 108. Yaroslavl, 150000. Russia.
Phone: +7 (8452) 73-15-29. E-mail: s.petukhova@yspu.org

*Supervising author; 'Corresponding author
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Abstract
Developed analytical methods of quality control of the active pharmaceutical substance Lamivudine on
indicators: chromatographic purity and enantiomeric purity. The validation of methods was performed and the
suitability of its using for the quality control of APS was confirmed. Appropriate sections of the draft
monograph were prepared. On the basis of the validation report appropriate section of the registration dossier
was made.
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Planetary model of the hydrogen atom and hydrogen-like structures

© Alexey A. Potapov,*" and Yury V. Mineev
Irkutsk, Russia. Phone: +7 (395) 246-30-09. E-mail: aleksey.potapov.icc@gmail.com

*Supervising author; 'Corresponding author
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Abstract
The article discusses planetary model of Rutherford-Bohr in the application to the hydrogen atom and
hydrogen-like structures. The basis of the theory has been based on the laws of conservation of energy and
momentum of an amount of movement. The discrete nature of the optical spectrum of the hydrogen atom has
been described. The mechanism of electron capture by the nucleus of an atom has been proposed. The
program for computer modeling has been developed. The examples of computer research presented for the
hydrogen atom and hydrogen-like of cations.
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Van-der-Waals equation of state, second virial coefficient, interaction
potential and the minimum condition of free energy

© Ikhtier H. Umirzakov
The Laboratory of Modeling. Kutateladze Institute of Thermophysics of the SB RAS.Lavrenteva Prospect, 1.
Novosibirsk, 630090. Russia. Phone: +7 (383) 354-20-17. E-mail: tepliza@academ.org

Keywords: equation of state, line of unite compressibility (zeno-line), ideal curve, second virial
coefficient, interaction potential, polar molecule, free energy.

Abstract

The modified Van-der-Waals equation of state is obtained using the minimum condition of the free
energy. It is shown that the Van-der-Waals equation of state can describe the properties of substance near line
where the factor of compressibility is equal two number one. It is shown that the parameter of the Van-der-
Waals equation of state that is usually considered as parameter of attractive forces can actually include the
part of repulsive forces. The integral equations for the interaction potential are obtained using condition of
minimum of free energy that is a function of one of two related with each other parameters of the Van-der-
Waals equation of state. One- and two-temperature expansions with coefficients that are defined via
interaction potential are theoretically obtained for the second virial coefficient.
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Thematic direction: About some consequences from the virial equation of state. Part 2.
Definition of the critical parameters from second
and third virial coefficients

© Ikhtier H. Umirzakov
The Laboratory of Modeling. Kutateladze Institute of Thermophysics of the SB RAS. Lavrenteva Prospect, 1.
Novosibirsk, 630090. Russia. Phone: +7 (383) 354-20-17. E-mail: tepliza@academ.org

Keywords: virial coefficient, critical point, liquid-gas phase transition, critical volume, critical temperature,
critical pressure, equation of state.

Abstract

It is shown that the virial equation of state gives the relations between temperature, pressure, volume
and second and third virial coefficients at the critical point of liquid-gas phase transition of one-component
substance. It is shown that the critical values of pressure, temperature and volume can be defined with
good accuracy using relations. The relation between temperature, pressure and second virial coefficient at
the critical point is find that gives the values of critical pressure for 17 various substances with accuracy
equal to 5% . The values of critical temperature for 17 various substances with accuracy equal to 4% can
be obtained using the relation between second and third virial coefficients at the critical point if the
experimental (or simulated) temperature dependences of second and third virial coefficients are known.
The relations obtained can be used to determine the critical parameters of substances.
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Derivation of the Van-der-Waals equation of state from classical
equilibrium statistical mechanics of two particle system

© Ikhtier H. Umirzakov
The Laboratory of Modeling. Kutateladze Institute of Thermophysics of the SB RAS.Lavrenteva Prospect, 1.
Novosibirsk, 630090. Russia. Phone: +7 (383) 354-20-17. E-mail: tepliza@academ.org

Keywords: potential of London, hard spheres, equilibrium, Van-der-Waals equation of state,
isothermal system, partition function, finite system of particles.

Abstract
Two particle system in the spherical volume is considered in the framework of classical equilibrium
statistical mechanics. Interaction potential of particle with the wall of the spherical volume is equal to hard
sphere potential. It is shown that Van-der-Waals equation of state can be obtained approximately for two
particles interacting via potential of London if the center of mass of the particles is fixed at the center of
spherical volume.
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Sonochemical synthesis of nanocomposites MnQ,/C

© Nadezhda V. Pechishcheva,] Svetlana Khusainovna Estemirova,z*+
Galina A. Kozhina,z’3 Konstantin Yu. Shunyaev,] and Maria Yu. Skrylnik]

' Laboratory of Analytical Chemistry; > Laboratory of Statics and Kinetics of Processes. Federal State
Institution of Science Institute of Metallurgy UB RAS. Amundsen St., 101. Ekaterinburg, 620016. Russia.
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*Supervising author; 'Corresponding author
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Abstract

Nanocomposites MnO,/C were obtained by two methods, both of which included an ultrasonic impact
and did not involve chemically active substances. The first method was conducted in a single stage; activated
charcoal BAU-A served as a matrix material. Sonochemical synthesis of nanocomposites based on spectrally
pure graphite (the second method) required its modifications realized by mechanical activation. According to
X-ray data all synthesized composites were nanocrystalline and contained two phases — manganese oxide(IV)
and carbon. The average crystallite size of MnO, adsorbed on the porous structure of the carbon materials was
about 5 nm.
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Obtaining of nickel and cobalt nanostructured oxides

© Polina V. Lapsina,'” Evgeny I. Kagakin,”* Anna N. Popova,' and Vadim G. Dodonov’
' Kemerovo Scientific Center SB RAS. Soviet pr., 18. Kemerovo, 650000. Russia.
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*Supervising author; 'Corresponding author
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Abstract
The synthesis of nickel and cobalt nanostructured oxides from nanostructured metal powders is
proposed. The morphology and phase structure of obtained nanostructured oxides is considered by mean of
XRD-analysis and scanning electron microscopy (SEM). It is found that the oxides have a size comparable
with the size of corresponding metal precursors.
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Synthesis of silver nanoparticles by borohydride method
and determination of they size by photon correlation spectroscopy

© Vladimir V. Kuznetsov,*" Veronica V. Smagina,* Alexander F. Krivoschepov,*
Grigory V. Avramenko,* and Svetlana P. Katuleva
D. Mendeleev University of Chemical Technology of Russia. Panfilov Heroes St., 20.
Moscow, 125480. Russia. Phone: +7 (962) 964-91-68. E-mail: viadimir19927@yandex.ru

*Supervising author; 'Corresponding author
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Abstract

The article is devoted to obtaining silver nanoparticles by borohydride method using as stabilizer the
polyvinylpyrrolidone (PVP), polyvinyl alcohol or poly-(4,9-dioxadodecane-1,12-guanidinium) chloride
(PDDG). The size of the silver particles and their change during the time was determined; the influence on
this feature of the synthesis conditions and the used stabilizer was evaluated.

It was found that the growth of nanoparticles occur during the time by using PVP, that may be
connected with its recovering capability. A promising direction is the use of PDDG chloride that allows
obtaining the size of the particles practically unchanged during the time and has the pronounced biocidal
properties.
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Synthesis and biological activity of 2,5-substituted
derivatives of 6-hydroxypyrimidine-4(3H)-one

© Anastasia E. Potapova,+ Elena V. Kuvaeva, Igor P. Yakovlev,*
Elena V. Fedorova, and Alexander E. Shchegolev
Department of Organic Chemistry. St.Petersburg Chemical- Pharmaceutical Academy. Prof. Popov St., 14.
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Abstract
The series of new 2,5-substituted derivatives of 6-hydroxypyrimidine-4(3H)-ones were synthesized. It
was established that the reaction rate and the product yield determined by the electronic nature of the
substituent in the original amidine hydrochlorides molecules and malonic ester. The derived compounds
exhibit a significant analgesic and anti-inflammatory activity.
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Thematic direction: Solid nanoreactor. Part 5.
Polymer nanocontainers for benzocaine

Heinrich N. Altshuler,'* Galina Yu. Shkurenko,'” Sergey Yu. Lyrschikov,’
Alexey A. Gorlov,' and Olga H. Altshuler'
! Institute of Coal Chemisry and Material Science. Siberian Branch of Russian Academy of Sciences.
Sovetsky pr., 18. Kemerovo, 650000. Russia.
* Kemerovo Scientific Center. Siberian Branch, Russian Academy of Sciences.
Sovetsky pr., 18. Kemerovo, 650000. Russia.
Phone: +7 (384-2) 36-80-22. E-mail: altshulerh@gmail.com

*Supervising author; 'Corresponding author
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Abstract
The possibility of immobilization of benzocaine in polymer nanocontainers based on sulfocationites
(cationite KU 23 30/100, sulfonated polycalixresorcinarene) has been shown. The Immobilization performedby
ion exchange sorption of protonated benzocaine from aqueous solutions. The kineticsofdesorption of neutral
molecules and cationsof benzocaine from polymernanocontainers has been investigated.
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Thematic division: Synthesis and research of properties of catalysts of reburning. Part 1.
Influence surfactant on viscous properties of suspension
Pd(NO;),-Al,03-La,03;-HAc-H,O for afterburning catalysts

© Alena E. Bezdetnova,' Vyacheslav F. Markov'**
Viktor 1. Zelenin,] and Larisa N. Maskaeva'*"

! Physical and Colloidal Chemistry Department. Ural Federal University named after the
first President of Russia B.N. Yeltsin. Mira St., 19. Ekaterinburg, 620002. Sverdlovsk Region.
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*Supervising author; 'Corresponding author
Keywords: afterburning catalysts, viscosity, suspensions, ion equilibrium, surface-active substances,
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Abstract
In system “Pd(NO;), — AlLO; — La,0O; — HAc — H,O" calculation of ion equilibrium with use of
thermodynamic constants are determined by boundary conditions of formation of hydroxides of metals
Possibility of decrease in dynamic viscosity of the “Pd(NOs), — ALL,O; — La,0O; — HAc — H,O”, suspension
having pH = 3 at addition of 1% of an aqueous solution is experimentally shown cation-active surfactant at
1.74 time: with 850.62 to 488.95 mPa's. The morphology of particles of suspension before and after the
addition in it surfactant cation-active Praestol 655 FC is investigated.
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Theoretical and experimental studies of the effectiveness
of sample preparation methods of non-ferrous metals sulfide
raw materials for the determination of the micro- and
macro-components by ICP-AES
© Anna V. Maiorova,* Nadezhda V. Pechishcheva, and Konstantin Yu. Shunyaev

Institute of Metallurgy UB RAS. Amundsena St., 101. Yekaterinburg, 620016.
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iron, silicon, sulphur, nickel, cobalt, copper, thermodynamic modeling, inductively coupled plasma
atomic emission spectrometry.

Abstract

The efficiency of the sample preparation procedures of non-ferrous metal sulfide raw material for
determination of silver, gold, iron, silicon, sulfur, nickel, cobalt, copper by inductively coupled plasma atomic
emission spectrometry (ICP-AES) was investigated. Two methods were concidered: acid digestion in a
mixture of HCI:HNO; (3:1) and an fusion with Na,O,. Using thermodynamic modeling («<HSC» software)
shows that at the acidic sample preparation of copper ore with HCI:HNOj; (3: 1) there is loss of one of the
target analytes - silicon; fusion with Na,O, prevents loss of analytes. The simulation results of the
polymetallic ore sample preparation show similar behavior of the analytes with the exception of sulfur, which
in the barium presence forms a BaSQO, precipitate, whereby the sample preparation techniques discussed can
not be used for ICP-AES determination of sulfur in barium-containing ores. Experimental studies confirm the
obtained theoretical conclusions. Analysis of the certified reference materials showed the effectiveness of
proposed methods of sample preparation.
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Study on the possibility of measuring the content
of nitrosylsulfuric acid in a mixture of acids

© Nadezhda Yu. Kozlova,*" Alexey I. Harrynov,* and Rosa F. Gatina*
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Abstract
The investigations of solutions of mixtures of nitric and sulfuric acids in the concentration range of
HNO; 20-23%, H,SO4 50-65%, H,0-10-20% were curried out. It is shown that the interaction of nitric and
sulfuric acids, a mixture of nitrosylsulfuric acid is formed. The process of formation of the nitrosylsulfuric
acid finished in one day after preparation of the mixtures. By potentiometric titration it is possible to
determine nitrosylsulfuric acid in mixtures of nitric and sulfuric acids.
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The characteristic of lignocellulosic materials as radionuclides sorbents
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Abstract
The results of research of straw oats and rye lignocellulosic materials were presented. The principled
opportunity of creation on its basis of universal radionuclide’s sorbents was illustrated. It is shown the
perspectivity of lignocellulosic sorbents’s use for cleaning of water environments contaminated with long-
lived radioactive isotopes U, Ra**® and Th*”.
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Thematic direction: The possibilities of application of eichornia in the purification of the waters of
pulp and paper mill. Part 1.

The specificity of chemical composition
of the water in the Volga reach of the Kuibyshev reservoir
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Abstract
The chemical composition of the water in the area Lopatinskay Volozhka of the Volga reach of the
Kuibyshev reservoir. The features of the chemical composition of the water in the areas above the discharge of
waste water from the secondary clarifier, below discharge, in place of mixing the waters and in the secondary
clarifier of "MTSBK" on the island Lopatinsky of the Kuibyshev Reservoir were studied. Proportion of heavy
metals in different conditions shown in a comparative perspective.
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Thematic direction: The possibilities of application of eichornia in the purification
of the waters of pulp and paper mill. Part 2.

The specificity of chemical composition of bottom sediments
in the Volga reach of the Kuibyshev reservoir
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Abstract
The chemical composition of the bottom sediments in the area Lopatinskay Volozhka of the Volga
reach of the Kuibyshev reservoir. The features of the chemical composition of the bottom sediments in the
areas above the discharge of waste water from the secondary clarifier, below discharge, in place of mixing the
waters and in the secondary clarifier of Pulp and Paper Mill on the island Lopatinsky of the Kuibyshev
Reservoir were studied. Proportion of heavy metals in different conditions shown in a comparative
perspective.
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The specificity of chemical composition of Eichhorniacrassipes
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Abstract
The chemical composition of Eyhorniya contained in the secondary sedimentation tank of pulp and
paper mill in the area Lopatinskay Volozhka in the Volga reach of the Kuibyshev reservoir was studied. The
peculiarities of accumulation of heavy metals in comparison with other water plants were examined.
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The using of vermiculture in the purification of sewage sludge: heavy
metals in sewage sludge of municipal wastewater treatment plants.
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Abstract
The chemical composition of sewage sludge from municipal wastewater treatment plants in Naberezhnye
Chelny and experimental substrates on the basis of sewage sludge and garden soil from Kazan territory, which
contained earthworms was studied. The peculiarities of the chemical composition of substrates, in which the
cultivation of Eiseniafoetida was carried out at varying degrees of humidity were investigated. Highlighted the
heavy metals — lead, chromium and zinc, which should be given special attention in biotechnological
purification of sewage sludge through vermiculture.
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Biochemical basis of inclusion of worms Eisenia foetida
into the fish feed as bioadditives
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Abstract
Peculiarities of the microelement composition of the experimental soil on the basis of wastewater sludge
and grown in it earthworms. The possibility of using Eisenia foetida in biotechnology of wastewater
purification on municipal wastewater treatment plants, and later as bioadditives to fish feed in aquaculture was
shown. Peculiarities of the microelement composition of Eisenia foetida compared to aquatic organisms were
shown.
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The using of vermiculture in the wastewater
sludge purification: the results of cultivation
of Eisenia foetida in the substrate of wastewater sludge
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of the chemical elements.

Abstract
The features of the chemical composition of of earthworms Fisenia foetida, used in biotechnology of
water puruification on municipal wastewater treatment plants were studied. Shown the change in
concentration of of heavy metals in the substrate, the worms bodies and its coprolites. Earthworms when
cultured in substrates with high concentrations of trace elements and dangerous heavy metals is capable of
processing sewage sludge. The highest coefficient of biological absorption is observed for the zinc, the
smallest in the lead.
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The content and composition of carbohydrates from
leaves of some species of the genus Filipendula
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Abstract
Water-soluble polysaccharides and pectins were isolated from leaves of species of the genus
Filipendula — Filipendula ulmaria, Filipendula camtschatica. Monosaccharide composition of these
carbohydrate complexes was investigated by gas-liquid chromatography. Quantity contents of free
monosaccharides, water-soluble polysaccharides and pectins in the leaves of Filipendula ulmaria, Filipendula
camtschatica were determined.
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Thematic direction: the Polysaccharides of microalgae. Part 1.
General chemical characteristics of extracellular polysaccharides
of cyanobacterium Nostoc muscorum Ag. ex Born. et Flah.
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Abstract
For the cyanobacterium Nostoc muscorum the general chemical characteristics of polysaccharides
isolated from the culture fluid is given. The content glycuronic acids and protein in the extracellular
polysaccharides are respectively 22.1 and 7.3%. In the composition of extracellular polysaccharides is
dominated by four monosaccharide: mannose (9.0%), galactose (7.9%), glucose (6.9%) and xylose (5.9%).
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Mathematical model reator block ethylene glycol production
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Abstract
Using modeling program Chemcad created mathematical model of reactor block for glycol production.
Model takes into account using equipment (reactors, heat exchangers, pipelines) and was identified by

productions dates. Shown the prospects of using model for solution design and optimization problems of high
complexity.
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Dynamics of thermo-vacuum-impulsive drying
of inert burning construction material
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Abstract
The influence of drying regimes of burning hard caps from an inert material (cellulose — polyvinyl-
acetate — aluminum) on the rate of dehumidification was investigated. It is shown that convective drying even
at the highest temperature equal to 110 °C is the least effective. It is found that of the four variants of the
thermo-vacuum-impulsive drying the highest rate of moisture removal is characteristic for condition of
combining thermo-vacuum-impulsive pass of hot fluid (70 °C, the vacuum 5 kPa) through the layer of
material for 5 minutes with simultaneous heating of the form heated to the desired temperature. The number of

pulses depends on the material moisture. This condition allows to reduce the drying time about in 8 times
compared with the staffing process.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2015. Vol.44. No.11. 159





