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Section I. “BIOACTIVE AND OTHER COMPOUNDS WITH
SPECIFIC PROPEERTIES BASED ON SECONDARY RAW

MATERIALS AND NATURAL RECOURSES”
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o HomEYbmdMogo gsdmbsgmmosbmdom. ®gsd3ool JoMmmdgdols
‘dggees (d-3g@omms domoagdol Fyoamblibomgdol ko®dsw odm-
4969%>, dn@gopodg bogmogdgdoms dg@ggols msbdodwgg@mdols
dg3es) aoge0gbol 5@ obwgbl 3ol Lsdmammm dgrgygdby.

dobbmdmogo  3MmEy]dgool  Fo@dmdbs  dodwobs@gmdls
‘dg9ge, Mobdodpggd g MgeEosms gHmmd@omdom:

6NaOH + As,03 + 2Se + 21H,0 — 2NazAsO;Se -12H,0
3MX; + 2NazAsO5Se + nH,0O — M3(ASO3S€)2'“H20 + 6NaX

oLbobmgbgdgen bogmogdgdboms dgoagbommds s Smbo-
3Mos  oEagbogn  0dbs  gengdgbdydo s HgbGygbmasbydo
sbogobol, sp@gmgg of UL39d@@mligm3ogmo s mg@dma@e-
R0 GO MEHo0m.

BIOCOORDINATION COMPOUNDS OF SOME METALS
WITH AMIDES, HYDRAZIDES AND THEIR PRODUCTS:
SYNTHESIS, RESEARCH AND APPLICATION
PROSPECTS

Nato Didmanidze

Shota Rustaveli Batumi State University
natali.did@mail.ru

The increased interest towards the research of coordination
compounds of metals with Amides, hydrazides and their products is
preconditioned with the specific physical and chemical properties of
amides, hydrazides and their relevant coordination compounds, as well
as their application prospects in medicine, agriculture and industry.

Amides, Hydrazides and their products in coordination compounds
with biometals are medically proven as antituberculosis, psychotropic
and anti-cancerogenic medications. They recent discoveries have also
pointed out their antianemic, bactericidal, bacteria-static and
cardiotherapeutic activeness, with a wider spectrum of both treatment
and prophylactic impact.
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Prior to the research we carried out a study of hydrazide and hyd-
razones compounds of some metals (formyl-, acetyl-, phenylacetyl -,
benzoyl-, nytrobenzoyl-, and other products). We have synthesized the
compounds at differrent conditions of pH: Coordination compounds: of
Cu(ll) with formyl-, acetyl- and benzoylhydrazones of salicylic alde-
hyde; of metals - Cu(ll), Zn, Co(Il) with formyl- and benzoylhydrazo-
nes of acetone; of metals - Cu(ll), Zn, Co(ll) with colchicine; of metals
- Cu(ll), Zn, Co(ll) with brombenzoylhydrazone of benzaldehyde; of
metals — Cu (lI), Zn, Co(Il) with brombenzoylhydrazone of salicylic
aldehyde; of Cu, Zn, Cd, Co, Ni, with acetone brombenzoylhydrazone;
of Cu(ll) with ortho-hydroxybenzoylhydrazone of benzaldehyde and
other compounds.

We have also synthesized coordination compounds formamide and
amide of valerian acid. M(HCONH,),Cl, and M(HCONH,),Cl,, (where
M = Co and Ni); M(H3C (CH,);CONH),, where M = Cu, Zn, Cd, Co,
Ni.

The synthesized coordination compounds are studied with the
application of physical, chemical, magnetic-chemical, thermo-gravimet-
rical, spectroscopic and roentgen-structural methods. The studies
ascertained nature of Chemical Connections and chemical structure of
the realized metallocycles.

The study drew conclusions to the specific part of the synthesized
bio-metal compounds, as relevant for application with medical and
prophylactic purposes.
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0 -
Rl OCH, - CH=CH, BrCH - COOCH RY O OCH, - CH - CH, - CH - COOC,Hs
- oHs
+ | R —— Br CH3
oA CH, OAc
R

OAc OAc

R=OAc; R'=H (1)

R=H; R'=0Ac (Il)
CH,0Ac
(o]
R= . RI=H(®)
OAc o
AcO
OAc
CH,0Ac
O —o
R= 1_
oA , R'=H(V)
AcO
OAc
Ac = COCH,4

SYNTHESIS OF SOME SULFUR-CONTAINING MONO-
AND DISACCHARIDE DERIVATIVES

R. Gakhokidze, L. Tabatadze, N. Sidamonidze

Iv. Javakhishvili Thilisi State University
rgakhokidze@gmail.com

Organosulfur compounds play an important role in the vital activity
of animals and plants. The subject of our research is the synthesis and
study antimicrobial activity of some sulfur-containing glycosides.

Sulfur-containing glycosides were obtained by the interaction of
allyl derivatives of acetylated carbohydrates, i.e. glucose (I), galactose
(11), maltose (111) and lactose (V) with chlorothiophenol:
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CH,0AC CH,0AC CH,0AC

RL O, 0Ac RrY O, OCH, - CH=CH, RY O, OCH, - CHCI - CH, - S - CgHs
BF;[(C,H5),0 CgHsSCI
OAC Ac OAc
R R

OAc OAc OAc
-1V

O

R=0Ac; R'=H (I)
R=H; R'=0Ac (Il)

o]
R= . Ri=H®N)
OAc )
AcO
Q o
R= 1-
onc . R=H(IV)
AcO

Ac = COCH;

The IR spectrum lacked characteristic absorption bands for allyl
groups at 1643-1700 cm™. Absorption bands were seen at (v, cm™);
539, 596 (C-S), 3070; (C—Hgom), 686, 739; (C—CI); 2928; (CH,); 2853;
(CH,).

3C NMR spectroscopy (& , ppm): 14,201 (RO—CH,~CHCI-CH,-).
19,308-30,084 ((RO-CO-CH,); 31,970 — 37,447 (-CH,); 77,740;
77,101; 76,468; 62,8 (C,-5); 60,8 (C-6); 127,160-137,031 (CeHs);
177,5 (RO-CO-CH,).

The bacterial properties of the resulting compounds were studied.
Compounds were found to have different levels of inhibitory activity
against organisms.
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The present paper contains new data on the proposed
nanotechnologies for fabrication of fine-grained powder-like particles,
films, bulk materials, nanocomposites, and nanochips, devices for
microelectronics, nanoelectronics, photonics and photocatalysis. There
is presented the technology providing the replacement of precious
metals by nonprecious ones and the exclusion of the use of toxic
substances. The developed methods of metallization of various mate-
rials have been widely used at the enterprises of the NIS for production
of quartz resonators and filters, monolithic piezoquartz filters,
photomasks, piezoceramic devices for hydroacoustics and delay lines of
colour TV sets (several hundreds million devices were produced),
casings of integrated circuits and semiconducting devices, ceramic
microplates, precise microwire and film resistors, capacitors, catalysts,
etc.

As a result of usage of the developed technology Au, Ag and Pd
were adequately replaced with non-precious metal alloys; a time for
production of piezoquartz and piezoceramic devices was reduced by a
factor of 4 (in the case of fabrication of piezoquartz devices) and by a
factor of 20, in the case of fabrication of piezoceramic devices [1-14]. A
method of electroless deposition on polished quartz, glass and other
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nonmetallic polished materials was developed. The optimal conditions
of metallization were established and the technology of electroless
nickel deposition on piezoelectric quartz elements with smooth surfaces,
including polished ones, was developed. This technology for the first
time provided high adhesion of Ni deposited by the electroless method
to polished non-metallic substrates and high ductility, deposition of
thick films on polished piezoquartz being the most important for obtain-
ning the monolithic quartz filters, in which the effect of energy
capturing is necessary.

Basic advantages and innovations of the developed technologies in
the field of electroless nickel deposition on piezoquartz and lithium
niobate as compared to silver and gold plating are the following: 1.
Frequency stability of piezoquartz devices increases by a factor of 1.8.
2. The absolute value of dynamic resistance of piezoquartz resonators
decreases by 30 %, and the resistance scattering decreases by 40-50 %,
as compared to the resonators with silver-plated piezoelements. 3. The
quality and the long-term stability of piezoquartz devices improve.

The proposed patentable nanomethods for the first time allow one
to produce nano-sized adjacent elements of differrent thickness made of
various materials (particularly of Si) by single optical UV photo-
lithography. These advantages significantly extend the functional
capabilities of the devices and simplify the removal of undesirable gases
and heat dissipation.

The proposed patentable nanomethod [7] is much more advanta-
geous and simpler than other expensive and complicated methods such
as e-beam and X-ray lithography or fabrication of nano-sized elements
by a light phase shift photomasks. The proposed method allows us to
eliminate surface treatment by e-beam. It can save about $4 000 000
(the price of e-beam exposure equipment). It also eliminates the
application of X-ray masks with gold masking elements.

A method of production and a new design of defect-free two-layer
(Si-Ni) photomasks with semitransparent edges of the Si masking
elements in the lower layer of the pattern based on single conventional
optical UV photolithography is proposed. This photomask has a humber
of advantages over the existing ones: 1) much less porosity, higher
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optical density, less thickness and higher wear resistance of the masking
elements and 2) semitransparence of the masking elements, which
simplifies and enhances the alignment precision. These photomasks
were widely introduced in the microelectronic industry with a large eco-
nomic effect.

By means of selective local electroless deposition of nanocrystals
having specified properties on high-dispersive powder-like semicon-
ductor photocatalysts, many problems of solar energy applications and
photocatalytic splitting of water can be overcome or mitigated: I.
Recombination of the photoexcited electrons and holes. Il. Simulta-
neous proceeding of oxidation and reduction reactions at the same sites
of photoelectrodes. Ill. The possibility of using the low-energetic
visible-light irradiation. 1V. Low quantum efficiency of energy conver-
sion. V. Difficulty in deposition of nano-sized clusters on nano- and
meso-sized particles.

The competitive method of fabrication of thermo-absorbing meso-
and nano-sized magnetic particles (coated with biologically compatible
material) was developed. Applications of high-dispersive magnetic
particles could include information storage systems, biomedical fields,
targeted delivery of drugs for cancer treatment, sensors, etc.
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124 Samed Vurgun St.,5004 Sumgait Azerbaijan
valeh_ani@mail.ru

The composition materials based on polyethylene filled mineral
fillers (azerite, zeolyte, alunite or their mixtures) have been investigated.
It has been shown that the chemical composition of mineral fillers
shows an essential influence on strength properties and thermal stability
of composition. It has been established that a strength of composition in
extension depends on nature of disperse filler, character of package of
particles, their sizes and interaction within the range of division of
polymer—filler. It has been shown that in a case of appretation of surface
of fillers the strength of material in extension and thermal stability are
improved. With use of mixture of fillers the synergetic effect improving
strength characteristics of compositions is observed.

FABRICATION OF MEZO- AND NANO-SIZED

MAGNETIC PARTICLES

T. Khoperia™?, G. Mamniashvili?, M. Nadareishvili?,
R. Mazmishvili*

Technical University of Georgia
L4ug  Andronikashvili Institute of Physics at
Iv. Javakhishvili Thilisi State University
teimurazkhoperia@yahoo.com

The competitive eleqtroless method of fabrication of thermo-
absorbing meso- and nano-sized magnetic particles was developed [1-
12]. Applications of high-dispersive magnetic particles could include
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information storage systems, biomedical fields, targeted delivery of
drugs for cancer treatment, sensors, etc. In the magnetic field with
specific frequency, the magnetic nano- and meso-particles can absorb
energy. As a result, an increase in the local temperature around the high-
dispersive powder-like particles takes place. This effect could be
applied to selective destruction of cancer tumors at 42°C by means of
irradiation (their selective heating) with infrared light or with an
alternating magnetic field, while leaving nearby tissues unharmed. The
possibility of electroless deposition of metals on nonmetallic, high-
dispersive dielectric and semiconductor particles without their
preliminarily activation by palladium chloride was developed.

By means of selective local electroless deposition of nanocrystals
having specified properties on high-dispersive powder-like semicon-
ductor photocatalysts, many problems of solar energy applications and
photocatalytic splitting of water can be overcome or mitigated: I.
Recombination of the photoexcited electrons and holes. II. Simul-
taneous proceeding of oxidation and reduction reactions at the same
sites of photoelectrodes. I11. The possibility of using the low-energetic
visible-light irradiation. 1VV. Low quantum efficiency of energy conver-
sion. V. Difficulty in deposition of nano-sized clusters on nano- and
meso-sized particles.

The following methods are used for overcoming the problems in
this field:

1) Electroless deposition of nanoclusters with specified properties
on semiconductor photocatalysts. 2) Reduction in the recombination of
photoexcited electrons and holes by means of nanotraps. 3) Separation
of the active centers of reduction and oxidation reactions. 4) Changes in
the solvent structure and the increase in the ionic-activity coefficient.

The developed a local electroless method of deposition of
amorphous and crystalline quantum dots, nanocrystals on high-
dispersive powder like nanoparticles. The method provides both low
and high degree of covering of nanoparticle surfaces. The high-disper-
sive particles with low surface covering with nanocrystals are characte-
rized by high catalytic activity.
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It was established for the first time that the irradiation with y-rays
increased sharply the light absorption ability of semiconductor powders.

It was demonstrated that the selection of optimal sizes of powder
particles could also enhance the optical absorption over the specified
wavelength range. By using purposefully the abovementioned factors, it
is possible to shift the optical absorption spectra of high-dispersion
NiB/TiO, (anatase) powders to the visible light region, i.e. to the wave-
length range of 400-800 nm. This allows bringing the optical properties
of Ni-B/TiO, powders closer to the requirements of photocatalytic re-
action, which will promote the production of hydrogen and oxygen from
water by using the light energy, the conversion of light energy into elec-
tric power, the destruction of undesirable bacteria, cancer treatment etc.

The photocatalysts having the peak of optical absorption spectra 3
times higher than that of ordinary TiO, photocatalysts (St-01 and P-25)
were obtained.

Acknowledgement: The author is grateful to ISTC for support.
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Carbofunctional oligosiloxanes, containing fluorine atoms and
methacrylic groups in side chain of the molecules — effecttive modifiers
of organic heterochain polyfunctional polymeric matrixes for preparing
of bioactive inorganic-organic hybrid coating materials have been syn-
thesized and studied.

Various biological active polyfunctional ligands with spatial
polycylic groups and some transition complex (Cu, Fe, Ni, Co)
compounds based on them have been obtained. Novel organometallic
non-volatile arsenic and stibium bioactive complexes also have been
synthesized and studied. By microbiological standard method the bio-
activities of synthesized complexes have been evaluated. It was estab-
lished that the synthesized complexes extended the specific selective
activity towards to the fungi and some micophatogenic microorganisms.

By using the data of IR, NMR and mass-spectral analyses the
composition and the structure of synthesized compounds have been
established. By using the date of electro conductivity and thermo gravi-
metric analysis the type and thermal stability of the synthesized com-
plexes were established.

New hybrid inorganic-organic composite materials of multivecto-
rial application for individual and environmental protection, based on
the obtained silicon-organic carbofunctional oligomers and complex
compounds, have been created. Thermal (DTA, TGA), mechanical
(adhesive strength) and tribological (scratch resistance, friction and
wear) properties; photochemical stability (stability towards ultraviolet
and visible light) and water absorbtion ability were studied. The water
absorption ability of obtained antibiocorrosive coatings by gravimetric
method was determined. It was established, that during 300 hours their
water absorption ability not exceeds 0.01%. By study of influence of
isothermal aging (40 and 60°C), the so called weather ability (stability
towards O,, CO, and moisture) and photochemical stability (stability
towards ultraviolet and visible light) it was shown that during the long
period the initial appearance (state), colour, optical transparency and
mechanical properties (surface homogeneity without of splits formation)
of antibiocorrosive coatings has not deteriorated.
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It was shown that these composites could be used as: Protective
covers (film materials and impregnating compositions) stable to bio-
corrosion; Materials with antimycotic properties for prophylaxis and
treatment of mycosis; biologically active composites for protection of
archeological and museum exhibits; For human protection during their
contact with microorganizms.

Acknowledgement: The authors are grateful to ISTC for financial
support.
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THE ANOMERIC COMPOSITION OF N-
CARBOXYPHENYL-L-RHAMNISYLAMINES AND
N- CARBOXYPHENYL-D-GALACTOSYLAMINES

R. Kublashvili, D. Tsakadze
Iv. Javakhishvili Thilisi State University

rozakublashvili@yahoo.com

It is known that glycosides with aliphatic and aromatic N-aglycons
in a crystalline state have pyranose structure in C-1 conformation. The
B-anomeric form prevails in equilibrium anomerized water solutions,
and the speed of anomerization of N-glycosides at given pH very
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strongly depends on nature of N-aglycon, first of all on a basicity of
nitrogen atom of glycoside bond. A *C-NMR spectroscopy has opened
up new possibilities for studying of rotational isomerism around of N-
glycoside bonds, and the key parameter of *C-NMR spectroscopy -
chemical shift - includes important conformational information. We
have studied anomeric composition of N-carboxyphenyl-L-rhamnisyl-
amines and N-carboxyphenyl-D-galactosylamines with the help of this
method. N-carboxyphenyl-D-galactosylamines and N-carboxyphenyl-
D-rhamnosylosylamines were synthesized by reaction of isomeric
aminobenzoic acids with D-galactose or L-rhamnose. The identification
of N-glycosides was carried out by ultimate analysis, infrared spectra
(in KBr, spectrophotometer UR-20 or Specord 75 IR,), **C-nuclear
magnetic resonance spectra (Bruker NM-250 MGH, standard (CD3),SO),
and melting points. The anomeric compositions of the synthesized N-
glycosides were investigated by **C-NMR spectroscopy.

The C NMR spectra of N-carboxyphenyl-D-galactosylamines
and N-carboxyphenyl-L-rhamnosylamines can be divided into three
basic ranges. The carbon atoms which are bound with primary and
secondary hydroxyl groups resonate in strongest field. The carbon
atoms of sugar which are bound with two electronegative groups (O-C-
N) resonate in weakest field; a signal located in rather weak field,
attributes to B-anomer of galactose, and signals located in rather strong
field — to a-anomer. In case of N-rhamnosides, the signal corresponding
to B-anomer will be located in stronger field. Among other signals of a
spectrum it is necessary to allocate a signal of the fifth carbon atom
(C5) determining a pyranose configuration of a carbohydrate part. As a
result of the N-glycosylation of isomeric aminobenzoic acids, the
anomeric effect is observed: N-o-carboxyphenyl-D-galactosylamine and
N-p-carboxyphenyl-L-rhamnisylamine appear only as B-anomers, and
the other N-carboxyphenyl-D-galactosylamines and N-carboxyphenyl-
L-rhamnosylamines appear as a mixture of a- and 3-anomers.
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FOR BIOLOGICAL PROCESSES
L.R. Ghazaryan, A.O. Tonoyan
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The oscillating nature of many processes in the human organism is
of particular interest to cooperation for scientists in related fields. In this
process biologist, physicians, mathematics, biophysics, and physical
chemists are involved. These phenomena were of particular interest to
the specialists, studying the nonlinear phenomena (chaos, frontal poly-
merization, self—propagatingwaves, such as Belousov—Zhabotinky reac-
tion (BZ) etc.). The mechanisms of self-healing and self- organizing
which occur in living organisms will be included to the simple compu-
ting models. In this paper we attempted to create a simple self-healing
model for cells, using mechanical and chemical damages of the gel. For
this purpose so called “smart” gels were chosen and synthesized. Our
research shows, that the most suitable candidate for simulating the reco-
very and rupture of the tissues can be copolymer of polyacrylamide and
sodium acrylate. As a basis for the medium, the BZ reaction was taken.
To simulate a simple model, the hydrogel plate was cut into thin rib-
bons, such as ropes, which were placed into BZ medium. Uniform
oscillations that occur inside the gel as a result of the BZ reaction, in the
case of local artificial cutting of the gel lose stationarity. The fluctuation
waves appear to restore the stationarity. At the end the gel comes to its
initial state completely healed.

THE ROLE OF STRAINED STATE IN CIS-TRANS

ISOMERISATION PROCESS OF RETINAL

N. Vassilieva-Vashakmadze, R.A.Gakhokidze,
A.R. Gakhokidze, I.M.Khachatryan

Iv. Javakhishvili Thilisi State University
nonavas@rambler.ru
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11-cis-Retinal (vitamin A aldehyde) configuration is non-planar,
which was reported for bovine rhodopsin. Therefore, methyl groups of
Cyz and Cs atoms are “above” and “below” plane B, respectively. The
polyene chain segment is localized in plane B (Fig. 1, 2). Substitution of
the rhodopsin chromophore by a retinal analog with 5,6-dehydroretinal
derivative was shown to inhibit activity as measured using circular
dichroism. This indicates reduced isomerization activity of the
rhodopsin derivative with methyl group of Cs substituted by hydrogen.
This also indicates the role of the CHs—Cs bond in light-induced
isomerization of 11-cis-retinal. Side methyl groups in unsaturated
molecules produce electric dipole moment with main chain atoms. Side
methyl groups are characterized by electron density deficiency, and
dipole moment is directed from the C atom of the main chain toward the
side methyl group. The electric dipole moment associated with the side
methyl group and the carbon atom of the polyene chain is:

Dc-cH)=07D (D)
where ‘B‘ is dipole moment, D is Debye (1 D = 10 CGS). The initial
angle between dipole moments (a) and (b) is about 135° [6]. The energy
U, force ‘E‘ and rotating moment ‘N‘ characterize the interaction

between electric dipole moments (a) and (b):

_ (5152) _3 (61?12)(62?12)

U 3

o 7 (2)
F=-VU
N [51?2} _3[61(62512)?12}

r

12 I

12

where Diand D2 are dipole moments of groups (a) and (b),
respectively, ry, is the distance between the dipole moments.

Substituting Eq. (1) into Egs. (2) and assuming that ry, = 4.5 A
numerical values of these variables are obtained:
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U ~0,5-10™erg
|F|~4-107dyn ©)
|I\T| ~0,5-10™2dyn-cm
The force constant of torsional oscillations is:
dw
K =
R

W ~3,9-10 erg

where W is potential barrier, a is angle of torsional oscillations.
The force constant is K_~3.10°CGS. Therefore,

W ~3,9-10 erg . Thus, the potential barrier of torsional oscillations
of 11-cis-retinal with respect to bond C;,—Ci3 inhibits intramolecular
rotation in retinal (because U (Eq. (3)) < W (Eq. (4)). The 7—7x*
transition induced by absorption of a quantum is accompanied by
electron density redistribution in the 11-cis-retinal, thereby changing the

force constant ( K, — K _ *) of torsional oscillations around the Cy;—

Cy2 bond. It should be noted that K * << K .

The decrease in the force constant correlates with the decrease in
the potential barrier of torsional oscillations with respect to bond C;—
Cy,. Exposure to light induces a decrease in the potential barrier W* of
torsional oscillations around the C,;—C;, bond. This decrease converts
the double bond into an ordinary single bond during the 7—7x*
transition. The potential barrier of torsional oscillations is ~5- 6
kcal/mol. Therefore, W* < 0.25x10-12 erg. Exposure to light reduces
the potential barrier of torsionaloscillations around the C,,—C,;, bond
virtually to zero.

It should be taken into account that the 7z — 7z * transition signifi-
cantly modifies the properties of the p-electron system. The initial pro-
perties of the side methyl groups (a) and (b) remain invariable because
the 7z — 7z transition modifies only the 7 -electron system rather than
side CHs groups.
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11-cis-ratinal

Fig. 1. Spatial configuration of 11-cis-retinal. Plane A, in which the indole ring
is situated, forms an angle -65° with respect to plane B, in which the polyene
chain is situated. Plane C, in which the tail fragment of 11-cis-retinal is situated,
forms an angle +150° with respect to plane B

Methyl groups at Cg and Cyy

Fig. 2. Methyl groups (a) and (b) are below and above plane B, respectively.
The side CH; groups do not contribute to formation of the p-
electron system. The effective charges and electric dipole moments of
the side groups remain invariable. Therefore, in this case the energy of
dipole—dipole repulsion U (Eq. (3)) is sufficient for overcoming the
potential barrier of torsional oscillations with respect to bond W (Cyy—
C12). Thus, the force of dipole—dipole repulsion F (Eg. (3)) and torsional

moment N (Eq. (3)) are able to induce rotation around the C;,—Cy,
bond. The final configuration in this case may correspond to a new
steady-state conformation (all trans-retinal) (Fig. 3).
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SYNTHESIS OF POLYMERIC NANOCOMPOSITES
WITH GEL METHOD UNDERDIRECT
POLYMERIZATION

N. Edigaryan, S. Antonyan

State Engineering University of Armenia
105, Teryan str., Yerevan, 0009, Armenia

In the presented work polymeric nanocomposites were received
through gel method in conditions of distribution of a thermal wave in
the frontal stationary mode of polymerization. The process of direct
polymerization was conducted with additives of nanosized powders (in
the form of colloid solution), as well as with dry polydispersed sediment
of coagulated gel. Comparison of properties of the received products
was carried out between polymer nanocomposites and the filled
polymer composites.

By means of derivatography method it was shown, that the thermo-
dynamic stability of nanocomposites received from stabilized colloid
acrylamide is much more than that of composites, polymerization
process of which was conducted in a mechanical mix of monomer and
an initiator with usage of polydispersed sediment as an additive.

The results received are explained in an assumption, that the usage
of stabilized colloidal nanoparticles solution, in difference from the
composites received from a mechanical mix of monomers and polydis-
persed sediment, stimulates more homogeneous distribution in polyme-
ric matrix of the composite.

The solutions on local raw materials by using stabilized and deve-
loped Surface-Active Substance are investtigated. Analogical results are
obtained in the case of water solution of diatomite. This will enable to
use colloidal solutions of natural resources as sources of nanoparticles.
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GAS-CHROMATOGRAPHIC STUDY OF THERMO-
DYNAMICS OF SATURATED HYDROCARBONS
ON ARMENIAN ZEOLITES

A. Kalpakyan, H. Khachatryan

State Engineering University of Armenia
105, Teryan Str., Yerevan, Armenia, 0009

Adsorption thermodynamic characteristics (heat of adsorption, as
well as heat capacity, entropy and Gibbs free energy changes) of satu-
rated hydrocarbons (C,—C,) on zeolites of Armenia were determined
chromatographically on gas chromatographer with heat conductivity
detector. Adjusted retention time was used and defined at 180-240 °C.

The determined AH,q4s values are further used for the calculation of
the rest of the thermodynamic characteristics: AC,, AS, AG. Orthogonal
functions defined by least-square method were used in calculations.
Entropy increase and the Gibbs free energy decrease speak that the
process in the open system does not occur spontaneously, but under
impact of the carrier gas. Experimental data agree with the numerical
calculations with high accuracy (<1.6 %).
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The program of Lab View is developed on the base of the
mathematical model of calculating of the thermodynamic characteristics
of the adsorption. It allows calculating the thermodynamics of the
adsorption of such systems by varying the flow rate of carrier gas,
temperature, pressure and other initial parameters.

The investigations prove the possible use of Armenian zeolites as
adsorbents in analytical gas chromatography for the separation of
homologies of saturated hydrocarbons.

SYNTHESIS OF NANOCOMPOSITES BASED ON NANO-
FILLERS OBTAINED FROM POWDERS OF LOCAL
FOSSIL BY FRONTAL POLYMERIZATION AND
INVESTIGATION OF THERMOCHEMICAL
PROPERTIES OF THE OBTAINED SAMPLES

J.K. Sukiasyan, A.G. Ketyan, M.A. Shahnazaryan,
A.E. Baghdasaryan, S.P. Davtyan

State Engineering University of Armenia
105, Teryan Str., Yerevan, Armenia, 0009
davtyans@seua.am, nanopolymer@seua.am

Suspensions of various dispersion powders of local fossil
(bentonite, diatomite), treated by surfactant active substances (SAS)
were used to separate particles with different dispersion. Obtained nano-
and mezo- size particles are additives for synthesis of polymeric
composites of acrylamide (AAM) by frontal polymerization. Frontal
polymerization is a non-isothermal process, which is initiated by local
application of heat in the one of ends of the ampoule, filled by the initial
reacting mixture, and then spreads by wave mechanism. Frontal
polymerization is recognized by the international scientific community
as the most demand technology not only for synthesis of polymeric
composites, but also for nanotechnology.

Thermo-stability of the obtained samples (polyacrylamide/bentho-
nit, diatomite) was studied by scanning calorimetric and derivatographic
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methods. It was shown that the polymeric nanocomposites with nanoscale
fillers are thermo-stable and are decaying in a narrowtemperature range,
on the contrary to the composites with the addition of the same powders
meso- and large-size particle corrupt in a wider temperature range.

SYNTHESIS OF POLYACRYLAMIDE HYDROGELS BY
THE METHOD OF FRONTAL POLYMERIZATION

L.A. Gevorgyan, A.Z. Varderesyan, A.N. Hovsepyan,
G.Sh. Alaverdyan, A.O. Tonoyan

State Engineering University of Armenia
105, Teryan Str., Yerevan, Armenia, 0009
atonoyan@seua.am
nanopolymer@seua.am

Synthesis of polyacrylamide super absorbents (PAG) by the
frontal polymerization (FP) method is suggested and its thermo physical
and thermo chemical properties are studied. PAG in the last decades
have been one of the most actual and demanded topics of research in
different scientific disciplines. In the literature, synthesis of PAG is
carried out in three stages — synthesis of linear polyacrylamide, cross
linking the generated polymer and washing off the product from the
residue of the initial toxic monomer. The advantages of FP, unlike of
traditional methods, are: the process is carried out in one step and the
polymer does not contain toxic monomer.

FP is a nonisothermic process which is initiated locally in a certain
part of the reactionary device by application of heat and further extends
through auto wave mechanism.

The thermo physical and thermo chemical characteristics of poly-
acrylamide hydrogel generated by FP method have been studied. Kine-
tic absorption of PAG by water at various pH (1gr gel absorbs from 20
to 1500gr water) has been investigated. It is shown that thermo oxidi-
zing destruction of PAG occurs at temperature above 300°C. Using the
method of infrared spectroscopy no traces of toxic monomer— acryl-
amide were found.
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STUDY OF ANTIMUTAGENIC AND ANTITOXIC
EFFECTS OF SOME BIOORGANIC PREPARATIONS IN
CASE OF MUTATIONS INDUCED BY
NITROGENOUS FERTILIZERS

A. Pirtskhelani, R. Gakhokidze, N. Pirtskhelani,
N. Bichikashvili, M. Gakhokidze

Iv. Javakhishvili Thilisi State University
rgakhokidze@gmail.com

Agricultural production today is based on the application of
fertilizers and pesticides which is one of the basic reasons of
environment pollution. They cause the infiltration of the soil with
different chemical substances characterized by mutagenic and toxic
properties [1-3]. They are connected not only to the hereditary illnesses,
inherited abnormalities, malignant tumors and premature aging, also
cardiovascular, nervous, degestive, allergic and other ones [4].

In the laboratory mice antimutagenic and antitoxic effects of
bioorganic preparations “Biorag” and “Undevit Vitamin Complex” have
been studied. Mutation in mice was induced by ammonium nitrate and
carbamide.

In the experiment the grown laboratory mice (without line) were
increased. Then preparations were administered in mice per os trough
the mouth. According to our results, introduction of ammonium nitrate
and carbamide (doze 1/2, 1/5 LDsg) in animals induces reliable increase
(p< 0.001) in number of chromosomal abberations (multiple fragmen-
tation, lysis), a genomic mutations, pathological mitosis (K-mitosis,
hollow metaphase, adhesion of chromosomes) and destruction of
interphase nucleui (hollow nucleus). Chromosom preparation was made
with method of Ford and Woollam [5].

Conducted experiments show that nitrogenous fertilizers —
ammonium nitrate and carbamide causes different kinds of genome
destruction. In the case of ammonium nitrate the frequency of structural
destruction of chromosomes, pathological mitosis and interphase nuc-
leus destructtion (doze 1/2 LDsy) were accordingly 8,74+ 1,8%);
21,41 2,0%; 4,5t 0,42%.
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During the study of ammonium nitrate influence on the cells, we
have revealed the dose-effect. Reduction of dose (1/5 LDsg) causes the
decrease of cytogenetic destructtion. Anomalies of chromosomes were
5,73 = 1,07%; pathologic miosis — 15,3 £ 1,7% and destruction of inter-
phase nucleuses — 2,6 + 0,29 %.

When we applied carbamide (doze 1/2 LDs) the frequency of
structural destruction of chromosomes, pathological mitosis and inter-
phase nucleus destruction were accordingly 7,2 = 1,2%; 15,5+ 1,8%;
2,31 0,3%. Reduction of dose (1/5 LDsy) causes the decrease of
cytogenetic destruction. Anomalies of chromosomes were 5,5 =+ 1,2%;
pathologic mitoses — 12,5+ 1,65% and destruction of interphase nuc-
leuses — 1,9 £ 0,25%.

In the control (intact) variant the frequency of structural
destruction of chromosomes, pathological mitosis and interphase
nucleus destruction were decreased accordingly: 1,0+ 0,3%; 3,7+ 0,6
% and 1,1 £ 0,2% (see Table).

Table. Antimutagenic and Anticytotoxic Influence of Biorag and Undevit
Induces by Nitrogenous Fertilizers (animal quantity in each group is 5)

c <)
S e @
t;gc" <

Y= N :SCDO _— <
Doze SRl EERW S =AM
: | 5 & EEEH| 25W | 534

Variant mg/kg | 835 o w o

€S8 Z2E+| 23 =35+
ES| = — 60"‘ QT
S3| E52g/£2¢ | 228

Scg | o 3

S5 o T

wn (=]

Ammonium nitrate | 70(1/5
LDsy) | 400 |573+1,07| 153+ 1,7 2,6+ 0,29

Ammonium nitrate +

Biorag 175+30 | 450 | 20+0,2 | 60+ 1,1 |11%0,3
Ammonium nitrate +
Undevit 70+7 500 | 25 +06 | 61F14 |1,5+0,29
Carbamide 2841 | 400 | 55+12 |125+1,65(1,9F+0,25
2841+ 7
Carbamide +Undevit | (1/5 400 | 1,8+04 | 52%+1,23(1,2+0,29
LDy)

According to our results, Biorag revealed greatly expressed
antimutagenic and antitoxic effects; cytogenetic effects of ammonium
nitrate decreases in 3 times, and Undevit — in 2,5 times.
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On the base of conducted experiments application of Biorag for
medical purpose in prospective, especially for people who are in contact
with harmful, mutagenic substances, also for the individuals poisoned
with pesticides and fertilizers.
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SORPTION CLEANING OF LOW-ACTIVE SEWAGE OF
ANPP BY MODIFIED NATURAL SORBENTS

M.A. Sirakanyan, G.Ts. Varderesyan, S.Yu. Kotikyan,
N.K. Gasparyan

Chair of Theoretical Chemistry
State Engineering University of Armenia (Polytechnic)
Armenia, Yerevan, 105 Teryan
theorchem@seua.am

The problems of developing effective methods for cleaning low-
active NPP ladder run-offs from the most radiotoxic and long-living
nuclides *¥'Cs and *°Sr are highly actual and are of great practical
importance, since at the present time the reduction of these run-offs
realize by energy consuming method of evaporation.

To solve the decontamination of such run-offs, inorganic selective
sorbents of natural origin including clayey materials with high-exchange
sorption capacity can be used. In fact, clayey materials are powdery, so
they can’t be used in industrial filters as sorbents, due to their clumping
when wetted. Clayey materials sedimentation on the surface of the
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expanded perlite (EP) is highly perspective and facilitating its usage in
the sorption process.

In this paper the physical and chemical sorption regularities of
cesium and strontium were studied. The sorbents for this study were
obtained by modification of different EP clay fractions taken from
ljevan deposit MSI of Republic of Armenia.

The research results have been tested on ANPP sewage ladder
water for various salt content and composition. It was established that
the cleaning degree is up to 99%.

From the data implies, that composite materials based on the EP
and modified by clayey materials can be consider as sufficiently
perspective for solving the problem of liquid radioactive wastes of low
pollution levels.
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INVESTIGATION OF GAKHOKIDZE’S
REARRANGEMENT

K. Kupatadze®, M. Gverdtsiteli?

!1lia State University
?lv. Javakhishvili Thilisi State University
ketevan_kupatadze@iliauni.edu.ge

R. A. Gakhokidze has described a number of cases of the isomeric
transformation under the action of hydrixides of metals with variable
valence, of carbohydrates with unsubstituted pseudo-aldehyde and
alcohol groupings in the 2-position into monobasic 2-deoxyaldonic
(desonic) acids, as a result of an intramolecular oxidation-reduction
rearrangement (Gakhokidze’s rearrangement) [1,2].

Gakhokidze’s rearrangement was studied within the scope of
mathematical chemistry and quantum chemistry on the basis of the
model reaction (our previous articles see [3,4]):

O @]
>I/kH - 7/%1-1
OH

The values of the determinant of the ANB-matrix can be

considered as a “parameter of complexity” of the system [5].

Calculation show, that this parameter during the rearrangement
increases (the system becomes more complex).
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Quantum chemical calculations show that this model reaction of
Gakhokidze’s rearrangement is exothermic and proceeds with an
intermolecular mechanism.
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THE CHARACTERIZATION OF REACTIVITY OF

SUBSTITUTED ANILINES BY o-CONSTANTS OF

HAMMETT EQUATION IN N-GLYCOSYLATION
REACTION

R. Kublashvili, D. Tsakadze

Iv. Javakhishvili Thilisi state university
I. Chavchavadze ave., 3; rozakublashvili@yahoo.com

The Hammett equation describes a linear free-energy relationship
relating reaction rates and equilibrium constants for many reactions
involving benzoic acid derivatives with meta- and para-substituents to
each other with just two parameters: a substituent constant and a
reaction constant [1]. Relative reactivity of isomeric aromatic amines in
reaction of N-glycosylation it is possible to characterize on the basis of
c-constants of equation of Hammett.
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Aromatic amines used in our experiments are the substituted
anilines where as substituent groups act: CHz;, OH, COOH. The methyl
group has positive inductive effect, but has no mesomeric effect; Group
OH is characterized by weak negative inductive effect and strong
positive mesomeric effect; Group COOH is characterized by negative
inductive effect and negative mesomeric effect. For reaction of N-
glycosylation of substituted anilines, members of Hammett equation
@£=w

Ko will have the following values: k is a N-glycosylation reaction
rate constant (or an equilibrium constant) of substituted compounds
(isomeric toluidines, amino phenols or amino benzoic acids); kq are the
relevant parameters of aniline; o is a constant of the substituent; p is a
constant characteristic for given reaction of N-glycosylation, and being
a measure of sensitivity of this reaction to the changes of the
substituent. In case of isomeric toluidines, amino phenols or amino
benzoic acids, this member of equation (p) practically changes only
insignificantly (or does not vary at all), then for meta and para isomers
of substituted anilines the log k will have the following values: meta
toluidine 1.16; para toluidine 0.77; meta amino phenol 0.8; para amino
phenol 0.18; meta amino benzoic acid -0.43; para amino benzoic acid -
0.35. The experimental data received by N-glycosylation of specified
substituted anilines, correlate to values of Ig k calculated with the help
of Hammett equation, and also with other such parameters as values of
pKa and values of dipole moment of these compounds [2].

References:

1. T'ammer JI. Ocnoswi usuueckoii opeanuuecxou xumuu. Cxopocmu,
pasnosecusi u mexanusmol peaxyuii. M., Mup. 1972, 448-503.

2. Kublashvili R. Glycosides in Maillard reaction. Thilisi State Univer-
sity, 2009 (in Georgian).

AUTHORS’ index

71



Agladze T. 18
Alaverdyan G.Sh. 60
Aneli J. 46

Antonyan S. 52
Archvadze K. 64
Baghdasaryan A.E. 59
Barbakadze Kh. 40, 41
Bichikashvili N. 61
Bogveradze N. 13
Brostow W. 40
Chabukiani M. 15
Chachava G. 15, 25, 28
Chigogidze E. 17
Chigogidze N. 17
Chikvaidze I. 23
Danelia G. 53
Datashvili T. 40
Davtyan S.P. 59
Didmanidze N. 16
Edigaryan N. 52
Gakhokidze A.R. 49
Gakhokidze M. 61
Gakhokidze R. 13,20,22,49,61
Gakhutishvili M. 24
Gasparyan N.K. 63
Ghazaryan L.R. 48
Gevorgyan L.A. 60
Gigauri Rus. 24, 40
Gigauri N. 24
Giorgadze K. 15, 40
Gotsiridze R. 66
Gvelesiani J. 18
Gverdtsiteli M. 25,28,41,68
Hovsepyan A.N. 60
Jafarov V.D. 36

Jincharadze M. 13
Kalpakyan A. 58
Khachatryan H. 58
Khachatrian 1. 32, 49
Khitiri G. 23

Khoperia T. 32, 37
Kipiani M. 25, 28
Ketyan A.G. 59
Kezherashvili M. 45
Kotikyan S.Yu. 63
Kublashvili R. 44, 69
Kupatadze K. 68
Laperashvili I. 25
Lekishvili N. 25, 40, 41
Lobzhanidze T. 24
Lomtatidze Z. 40
Mamniashvili G. 32, 37
Markarashvili E. 46
Matsaberidze M. 9, 64
Mazmishvili R. 32
Megrelidze N. 66
Megrelidze T. 64
Mukbaniani O. 46
Mkheidze N. 66
Nadareishvili M. 32, 37
Nikolaishvili D. 7
Pirtskhelani A. 61
Pirtskhelani N. 61

Rusia M. 15, 25, 28, 40, 41

Shahnazaryan M.A. 59
Sidamonidze N. 20, 22

Sirakanyan M.A. 63
Skhiladze R. 13, 17



Shengelia J. 18 Tsakadze D. 44, 69

Sukiasyan J.K. 59 Tsintskiladze A. 66
Sulakvelidze G. 17 Tsivtsivadze T. 17
Tabatadze L. 20, 22 Tonoyan A.O. 48
Tatarishvili M. 20 Varderesyan A.Z. 60
Trapaidze V. 7 Varderesyan G.Ts. 63

Vassilieva-Vashakmadze N. 49
Zedginidze T. 32
Tsabadze T. 9

73



