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ASSESSMENT OF OPPORTUNITY OF LOW-MELTING ENAMELS RECEIPT ON THE BASIS
OF INDUSTRIAL WASTE

K. Baakashvili — Kiknadze, T. Cheishvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: keti.baakashvili@gmail.com

Resume: Goal The work has set a goal of assessment the opportunity of low-melting glasses receipt on the ba-
sis of two kinds of industrial waste (crushed glass and bone ash) with the purpose of getting the low-melting multi-
functional glasses and enamels in the long run.

Method. The opportunity of low-melted glasses/enamels receipt on the basis of crushed glass and bone ash has
been analyzed in the triple-component composition “crushed glass — bone ash — sodium borate” via comparison of
composition of selected materials with available glasses/enamels used in practice. Targeted calculation were made
for determination of ready fusibility of designed glasses/enamels of new composition and expected values of ther-
mal expansion coefficient.

Result. Study and analysis of designed glasses/enamels composition and wide application of additivity method
made it possible to select a segment of composition of low-melting glasses-enamels having desirable parameters in
the “crushed glass — bone ash — sodium borate” composition.

Conclusion. It was established that the synthesis of glasses/enamels with desirable melting temperature and lin-
ear coefficient of thermal expansion is possible from such compositions, which contain crushed glass (80-40
mass.%) and bone ash (10-30%), while the content of a main melting agent — sodium borate shoudn’t exceed 40

mass. %.

Key words: glass; enamel; crushed glass; bone ash; thermal extension; ready fusibility.
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METRONIDAZOLE-LOADED PSEUDO-PROTEIN MICROSPHERESFOR INTRAVAGINAL
DRUG DELIVERY. DRUG SAFETY RESEARCH

L. Baduashvili!, T. Kantaria?, N. Joglidze3, R. Katsarava!
1. Department of Chemical and Biological Technology. Georgian Technical University. Str Costava 69. 0160 Tbilisi.

Georgia

2. Institute of Chemistry and Molecular Engineering. Georgian Agrarian University. Davit Aghmashenebeli Alley #
240. 0159 Thilisi. Georgia

3. Department of Pharmacological and Drug Research. Tbilisi State Medical University. 33 Vazha-Pshavela Ave-
nue. 0186 Thilisi, Georgia

E-mail: lika.likabaduashvili@gmail.com

Resume: Purpose. Safety study of a biocomposite pharmacological drug (temporarily called "Metromer") based
on pseudo-protein microspheres. Study of acute toxic and local irritant effects of Metromer.

Method. The experiment was performed on albino mice according to the "Preclinical Safety Assessment Rules
for Pharmacological Remedies".

Results. The study confirmed that the drug "Metromer" is not characterized by acute toxicity, local irritation
and allergenic action.

Conclusion. The biocomposite pharmacological drug (temporarily referred to as "Metromer") is safe for use in
patients, however, given that "Metromer" is a multi-component suspension, hypersensitivity may not be ruled out

in humans with individual hypersensitivity to any of the components.

Key words: Pseudo-protein; Microspheres; Metronidazoleloading; Safety study.
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METRONIDAZOLE LOADED PSEUDOPROTEIN MICROSPHERES FOR INTRAVAGINAL
DRUG DELIVERY: THE RESULTS OF LIMITED CLINICAL TESTING

L. Baduashvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: lika.likabaduashvili@gmail.com

Resume: Purpose. The aim of the study was to conduct a clinical trial (test) of a biocomposite pharmacological
drug (temporarily referred to as "Metromer") based on pseudoprotein microspheres for therapeutic purposes in a
limited practice to evaluate its efficacy, benefits and safety.

Method. The drug was observed in 2 groups of volunteers who, as a result of bacterioscopic analysis of the
smear, were found to have trichomonad or mixed type vaginitis, and on colposcopic examination, cervicitis was
observed. The drug was administered to patients vaginally with the help of an applicator; With group I patients
once a day, and with group II patients day after day. We compared the efficacy of treatment with the treatment
outcomes of patients treated with other metronidazole-containing vaginal forms.

Results. The study confirmed that the drug "Metromer" has a high degree of antichromonad activity and
regenerative effect compared to other vaginal preparations containing metronidazole.Also of particular interest is
the fact that the most effective result during treatment with our drug is achieved by reducing the dosage, because
the complete release from the microcapsules of metronidazole deposited in the microcapsules lasts for 4 days.

Conclusion. A clinical trial of a biocomposite pharmacological drug has shown a high degree of safety and
efficacy in the treatment of trichomoniasis.Exposure to side effects and reactions did not occur in the study groups.
However, given that Metromer is a multi-component suspension, hypersensitivity to individual components of the

suspension may not be ruled out in case of individual hypersensitivity to any of the components. [1]

Keywords: Pseudoprotein; microspheres; metronidazole loading; Trichomonas cervicitis; Clinical trial.
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STUDY OF THE CHEMICAL COMPOSITION OF THE PLANT PALIURUS SPINA-CHRISTI
WOOD AND BARK TISSUE

I. Goderdzishvili

Georgian Technical University, Department of Pharmacy, 69, Kostava Str., Tbilisi, 0160, Georgia

E-mail: irmuka72@mail.ru

Resume: Goal. The aim of the research is to select methods for the study of the chemical composition of the plant
Paliurus spina-christi wood and bark tissue.

Method. The methods of analysis of individual components from wood are very diverse, specific and as it turned
out, give different results, even a change in the fractional composition of the sample can give different results.
Therefore, it is necessary to use the same type of analysis methods to get the results. Extraction of substances with
water and organic solvents.

Results. The share of organic matter in wood components is almost 97%, and inorganic matter - up to 3%. Metal
salts (dissolved in plant fluids or in resins, pectins) - about 1%; Terpenes - found in the form of traces; Aliphatic
alcohols and sterols 0.1%; Phenaolic compounds - 25%;

The cellulose concentration in the mammary gland is 18.5%. Pentosans up to 11%. The bark contains significantly
more lignin, up to 48%. Extractive substances up to 30%, ash 6%.

Conclusions. Extracts from wood are defined in groups according to the type of extraction agent:

Water: tannins, low molecular weight sugars, starches, pectins, hemicellulose polysaccharides, etc.

Organic solvents: resin and fatty acids, essential oils, phytosterols, etc.

Distilled with water vapor: Terpenes.

The carbohydrates found in the bark, as it turned out, differ from the carbohydrates found in the wood both in
composition and structural structure.

K ey words: wood; bark; cellulose; hemicellulose; lignin; Paliurus spina-christi extraction.
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DETERMINATION OF CHARACTERISTIC PROPERTIES OF MATERIALS OBTAINED IN
THE POLYMICROELEMENT-CONTAINING COMPOSITION

M. Zakaraia

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.
0160 Thilisi. Georgia

E-mail: maia_zakaraia_2005@yahoo.com

Resume: Goal Determination of a number of properties of materials containing four types of microelements
(Zn, Cu, Mn, B), which define the perspectives of their application as prolonged microfertilizers.

Method. Investigated glass materials are obtained through ways of material synthesis and study known in glass
technology, namely high-temperature melting (1050-1100°C), their coercive crystallization, determination of
characteristic properties of glasslike and crystallyzed materials.

Result. It was established that the properties of glass materials under study depend on chemical composition
and thermal history of materials. In particular, the coercive crystallization degree and density of glasses is
substantially determined by composition, and volume weight of their powders — by grain size.

Conclusion. The opportunity of vitrocrystalline materials receipt in the investigated compositions is
determined, as well as the fact that a density of obtained glass materials depends on the composition and varies
within a limit of 2425-2470 kg/m3. Increase of bulk volume weight of powdered materials is caused by reduction of

fractional makeup and by materials density.

Key words: microelements; glass material; synthesis; crystallization; density; volume weight.
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THE ESSENCE OF CLUSTERS, THEIR TYPES AND ROLE IN THE ECONOMY

Al. Kankadze

Georgian Technical University, Department of Transport and Mechanical Engineering Management.
Str Costava 68b. 0160 Thilisi. Georgia

E-mail: a.kankadze@gtu.ge

Resume. Purpose. The cluster is a geographically localized intergroup of interconnected companies: equipment
suppliers, staff, specialized services, infrastructure, as well as research institutes, higher education institutions and
other organizations, which enhances the competitive advantages of the individual company and the cluster as a
whole.

Method. Considered The term "cluster" has become popular among economists since the 1980s. Currently, the
use of the cluster approach is considered as one of the most effective ways of developing areas. The quality and
importance of the development of sources of competitive advantage are determined by the stages of competition
development, as well as the economic growth models of states, regions and enterprises.

Opverall, the 3 extensive definitions of clusters highlight the key features of their functioning.

1. Regionally limited forms of economic activity within related sectors, attached to this or that scientific
institution;

2. Vertical production chain, a narrow circle of sectors in which adjacent stages of the production process form
the core of the cluster. In the same category falls the networks created around the head firms;

3. Industries (for example, "chemical cluster") or a combination of sectors with a higher level of aggregation
(for example, "agro-industrial cluster").

Result. This paper is important at the present stage, it promotes and recognizes that cluster development of the
economy is a definite tool of business.

Clusters can be identified as a group of firms united in the market for the joint implementation of
entrepreneurial projects through the effective use of resources and specific benefits based on long-term contrasts.

Conclusion. The framework combines not only manufacturing but also innovative business, this paper outlines
the essence of clusters, its types and role in the economy. The distinguishing mark of a cluster is targeted
entrepreneurial activity. Complex quality management of cluster products. Service. Combining the efforts of
entrepreneurs, governing bodies, entities of investment and innovation activities in a given area gives them a
significant advantage in their competitive struggle, contributes to the rationalization of production and market

processes. Risk redistribution and flexibility of much-needed policies in a rapidly changing environment.

Key words: Cluster; economic; Globalization, paradigm, innovation, integration, investment.
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REGIONAL CLUSTERS AND ITS IMPORTANCE IN THE ECONOMY

Al. Kankadze, J. Kankadze, A. Tsulaia, J. Shanidze

Transport and Mechanical Engineering Management Department. Georgian Technical University.
Str Costava 68b. 0160 Thilisi. Georgia

E-mail: a.kankadze@gtu.ge

Resume: Purpose. According to Michael Porter, the cluster is “the geographical concentration of firms, supp-
liers, and interconnected industries that play a special role in the lives of individual nations, countries, and cities.
They give rise to new perspectives on the economy and its development; The new role of business, government,
and institutions, and new ways of building relationships, such as business-government or business-institutions.

Method. The use of the cluster method is especially relevant at the regional level due to the need for close
contact between its participants, which in itself implies a kind of territorial constraints.

One of the advantages of cluster management of the economy is to strengthen the role of economic factors and
reduce the role of administrative factors. The management of the foreign economic complex of the region, in case
of using the clustering method, implies the general regulation of the current economic processes in the region.

Resulr. The first form of modern cluster formation in the Soviet economy was the territorial-industrial
complex, which was "the form of the spatial organization of the productive forces of the socialist society, which
most fully met the tasks of their development in the conditions of the scientific-technical revolution."

The regional cluster is the economic agglomeration of firms operating in one or more related fields of
agriculture.

One of the tasks of increasing the competitiveness of the region is to identify the clustering potential of the
region.

The criterion of economic activity of the cluster is the production of competitive products by enterprises in the
world market.

Conclusion. Numerous factors hinder the growth of the region's competitiveness: Enterprises and regions
consider profit maximization as a source of competitiveness, while intellect is recognized as the driving force of the
post-industrial era, and value added as a source of competitiveness; Intangible assets are not perceived by
entrepreneurs as a source of increasing the degree of competitiveness, while the opportunity to increase
competitiveness at the expense of tangible assets expires in the post-induction era.

The management of the foreign economic complex of the region, in case of using the clustering method, implies

the general regulation of the current economic processes in the region.

Key words. Cluster; cluster; competition; complex agglomeration; competitive; bifurcation; investment.
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THE SHAPE AND MECHANICAL STRENGTH OF THE WINE-JAR PORES ACCORDING TO
THE INTERNAL HYDRAULIC PRESSURE

I. Makharadze

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.
0160 Thilisi. Georgia

E-mail: g.gafrindashvili@gtu.ge

Resume: Goal Ceramic wine-jar belong to the cluster of more or less porous products, so the shape, quantity,
size of pores in roasted wine-jar, even distribution in wine-jar and other great influences on the quality of wine
(organoleptics). We especially highlight the interaction of clay minerals with wine. Of great importance is the
relationship between the strength of porous ceramics and the number of shaped pores in the wine-jar. At the same
time, moderately baked wine-jars cause high mechanical strength of the product.

Method. A polarizing microscope is an X-ray analyzer used to determine the number and quantity of individual
mineral phases, and a chemical composition to determine its chemical composition.Used to determine the mineral
composition of old pitchers and to determine fractional-granulometric measurements X-ray fluorescent analyzer

Results. Thus, the study revealed that the samples of the fragments of the pitchers of Alaverdi, Ikalto and
Shuamta monasteries are characterized by similar chemical and mineralogical composition. This allows us to
conclude that the raw materials used to make the pitchers are identical. The raw material is mainly sediment taken
from the valley of the river Duruji, which is probably supplemented by locally found material. As for the raw
materials of Vardisubani quarry, this material is not used for the production of these pitchers, as K-Na field slopes
are found in the raw materials of Vardisubani quarry, and Ca-Na field slopes are found in the samples of the
studied pitchers.

Conclusions. The physical-mechanical and chemical properties of porous ceramics are greatly influenced by the
micro and macro structure of the pores, their orientation. Moderately baked pitcher gives us a product of high

mechanical strength. It depends on the technological and thermophysical processes of wine-jar preparation.

Key words: cluster; organoleptics; wine-jar; baking; clinker; fluid; filtering; deadeng; wormwood; looped pores;

poissier; pump; manometer; pressed water; the fourth phase of water
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L. 1. 3o6olvmdbol mobs

356Moldbol omobs (bmE.1): 3356030 —SiO2 (4,25;
3,34;3,19, 2,454, 2,285, 2,125, 1,817A); Ca-Na-0s60
80b6cgmol 835%0(3.19, 3.00, 1.207A); 3M©s© ©d3-
HOLAHXPMO  PObYYOHO  Gobs Ca-0mb@dm-
Hombo@0(15.01,4.49, 2.56A); JsGlo — 335c0L baboo
(9.96A); JemGoGo — 33500l Lsboom (7.084); 630600
50O FMo mJlogdo — 335¢00b Laboo.

ogomml mobs (LG, 2): 335030 — SiO2 (4,25;
3,34;3,19, 2,400, 2,295, 2,120, 1,817A); Ca—Na-0s60

806gmol 93¢0  (3.19, 2.84, 2.002A); (s
3MO0LEAIWGOMWO  MObMEO Bobo— Ca-15.0, 4.49,
2.56A); 3oeEo®o — CaCOs (3.03A); Jo®lio — 3350l
Lsbom (9.96A); Jerm®o@o — 335¢ol Lsbom (7.15 A);
3060L 5dmOHBMEo MmJloEgdo — 335¢00l Laboo.

Bobmfjdobol 399%bs (Lm®. 3): K-0sbo 80obggols
93s¢0 (638, 4.21, 3.78, 3.46, 3.44, 3.19, 3.03, 2.95,
2.12A); 398s¢&0®o — o-Fe,0s (3.67, 2.704, 2.201, 1.830A);
®0b)MO BsBob 3gowo — (4.444).

L. 2. 0gsemoml mobs
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bm. 3. 6obmfjdobeools 399%s

gbMowo 1
30023me0dgMgdol Jodormco gpagbommdgdo, ds.%
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UDC 666.291.3

ENVIRONMENTALLY FRIENDLY WINE-JAR AND OLD WINE-JARSOF ALAVERDI
MONASTERY CELLAR

I. Makharadze, N. Poporadze, G. Gaprindashvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: g.gafrindashvili@gtu.ge

Resume: Purpose. structural study of geopolymers in the Kakheti region and on its basis development of the
production of wine-jars in Georgia.

Method. Investigation of geopolymers by X-ray structural microscope, optical microscope, mineralogical
survey, X-ray fluorescence (XRFEDEX 3600B) methods.

Result. during the study, it was found that the samples of wine-jars from the monasteries of Alaverdi, Ikalto and
Shuamta have a similar chemical and mineralogical composition.

Conclusion. The raw materials for the wine-jars are mainly taken from the Duruji river valley, which is likely
to be added locally extracted material as well. As for the raw material quarry Vardisubani, this material is not used
for the production of wine-jars, since the K-Na feldspar were found in the raw materials of the Vardisubani quarry,

meanwhile in the samples of the studied wine-jar were found - Ca-Na feldspar.

Key words: Geopolymer; wine-jar; X-ray fluorescent; mineralogical; microscopic.
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THE EFFECT OF VARIOUS FACTORS ON THE PHYSICAL AND TECHNICAL
CHARACTERISTICS OF B«C
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Resume: Purpose. The purpose of the study is to study the effect of boron isotope concentration, additives and
density on the mechanical properties of boron carbide products.

Method. ceramic samples were prepared by hot pressing at 2000 ° C and under a pressure of 40 MPa. Scanning
microscopic examination was performed. The physical and mechanical characteristics of the ceramics have been
determined.

Result. The effect of density, isotopic composition and additives on the physical and mechanical properties of
boron carbide ceramics was determined.

Conclusion. The isotope effect on boron carbide hardness is not clearly defined. In particular, boron carbides
enriched in boron isotopes do not have improved hardness compared to naturally isotopic boron carbide. The
hardness of boron carbide is slightly affected by changes in the parameters of the crystalline structure, which is
caused by a deviation from the natural concentration. Crack resistance is mainly influenced by the number of
pores, which is one of the inhibitors of crack propagation. The hardness and modules of resilience increase with in-
crease the density of the ceramics. The optimal amount of dopant also affects the physical and mechanical
characteristics, which contributes to the refinement of the microstructure, the stability of the system and the

improvement of the physical-mechanical characteristics.

Key words: Boric carbide; isotope effect; Young's Modulus; density.
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CUHTE3 U UCCNEQOBAHUE ABOMHOIO KOMMJEKCHOIO COEAUHEHMA HUKENA (11)

C USOHUKOTUHAMUNAOM U TUOLLUAHATOM
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II'pysuHCKMI TeXHUYEeCKUI yHUBEPCUTET, AeNMapTaAMEHT XUMUYECKOH U OMOJIOIMYecKOM TeXHOJorui, I'pysms.

0160, Téuucu, yi. Kocrasa 69

2P. M. Arnazpze HCTHUTYT HeOpraHUYeCKO xuMuu U snekrpoxumud, I'pysus. 0175, Tounucu, yia. Mungenu 11

3TocymapcrBennsiit yuusepcuter Ax.Ileperenu. I'pysus, 4600, r. Kyraucu, yi. Llapums: Tamapsi, 59

E-mail: nana.gegeshidze@gtu.ge

Pestome: [jexs paborsr. llensro Hamero ¥mccienosa-
HUA SABJIAETCA M3ydeHHe BIMAHHA PacTBOpUTeNed Ha
KOMILIEKCOOOPasyIolyl0 CIIOCOGHOCTh MOJIEKYJIBI H30-
HUKOTMHAMUZA, HA OCHOBAHWU KBAHTOBO-XMMUYECKUX
pacueToB paspabOTKy ONTHUMAJIBHOTO MeETOJa CHHTe3a
JIBOMHOIO CMENIAaHHOJIUTAHJHOTO KOMILUIEKCHOTO COeIU-
nenus Hukess (II) ¢ M3SOHMKOTHHAMUAOM ¥ THOIIMAHATOM
U U3y4eHue ero (PU3MKO-XMMHIYECKHX CBOMCTB, yCTAHOB-
JIEHUSI CTPYKTYPbI CHHTE3HPOBAHHOTO COeTMHEHNU.

KBaHTOBO-XMMHYECKUM MOTYSMIUPUIECKOM METO-
moM AM1 pacunTaHbl SHEpPreTUYeCKUe, TeOMEeTPUIeCKUe
U CTPYKTyPHBIE XapaKTePUCTUKHU MOJIEKYJIbI U30HUKOTH-
HaMHJa KaK B ra3oBoil (ase, TaKk U B Pa3IMIHBIX PaCT-
BOPUTEJIAX, ONpeNeIeHO BIMSIHMWE PacTBOpUTeNeil Ha
KOMILIEKCOOOPA3yIoOLIyI0 CIIOCOGHOCTh MOJIEKYJIBI, YTO
JaeT BO3MOXXHOCTH BBISBJIEHMA ONTHMAIbHBIX yCIOBHUE
IIPOBeIEHNUA ILieJeHeIpaBIeHHOro cuHTe3a. OnpezeneHa
TEIJIOTa OOpa3’OBAHMA MOJIEKYJbI, 3HAUYeHUSI MAIUH
CBA3€ii, BAJIEHTHBIX YIJIOB, 5((GEeKTUBHBIX 3apAfOB Ha
aToMax, 3acejieHre DIeKTPOHHbBIX OpOUTaIel, BbISBICHbI
9JIEKTPOJOHOPHBIE aTOMbI OPTaHUYECKOTO JIUTaHAA U JIp.
B xavecrBe pacTBOpUTenell BBIOPAaHBI BOZA, AlLETOH,
METaHOJI, 3TAHOJI, XJI0PO(OpM, TeKCaH.

Merozzr #ecrezoBarmg. KBaHTOBO-XMMUYECKHE pac-
4YeTsl IIOJNySMIMpHYecKuM MerozoM AMImpoBomuiucek
Ha xowmmiorepe Pentium III. MK cmexrp cunTtesupo-
BaHHOTO coexuHeHus 3amucaH Ha KK Qypse-cmex-
tpomerpe , TENSOR II”B o6mactu 400-4000cm?, ¢ Tou-
Hocthio m3Mepenus 0.5 cm!. Ilpumensmace Meronuka
PacTUpaHuA MOIUKPUCTALIMYECKIX 0OPa3IoB C BasesH-

HoMm. McmonbsoBamuce maactuku KBr (400-4000cm?).
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[lornomeHre Ba3eIMHOBOTO Macja IIO BO3MOXXHOCTU
KOMIIEHCHPOBAJIOC.

Pesymprarsr. Ha ocHOBaHMM JaHHBIX KBaHTOBO-
XUMHYECKUX PacueToB IIPOBeJeH CHHTe3 CMeIIaHHOT-
JIMTaHZHOTO /[BOMHOTO KOMIIJIEKCHOTO COEJMHEHUI
Hukens (II) ¢ M3OHMKOTOMHAMUIOM U THOLMAHATOM
coctaBa [NiLs(H20)2][Ni(NCS)4], rme L -usonumkoru-
Hamuyg,. CoeZuHeHMe BBIJEIEHO B TBEPAOM COCTOSHUU,
YCTOMYNBO Ha BO3ZyXe, WU3ydIeHBI HEKOTOPbIE ero (hH3U-
KO-XMMUYeCKUe CBOMCTBA.

Brmozrr. TIposeseno VIK cnexrpomeTpuyeckoe Hcc-
JIe[OBaHUe CUHTE3UPOBaHHOTrO coemuHenut. OnpezneneHo
IIPaBUJIO KOOPIUHAIMYM OPTaHWYECKOTO JIMTAHIA U THO-
IIMAHAT-MOHA, KOTOpPBle HAXOOUTCA B IIOJHOM COOTBET-
CTBUU C JAHHBIMM KBAaHTOBO-XMMMYECKUX pacdyeroB. Ha
ocHoBaHuu aHanusa mauHbIx VIK crexrtpa coemumenus
IIpe/IoKeHa CTPYKTYpa CUHTE3UPOBAaHHOTO COeIITHEHMUA.

Krrovepsre croBa. KBaHTOBO-XMMHIYECKUH IIOTySM-
nupudeckuii Merom AMI; nBoiiHble M OuMeTanIu-
4YecKHe KOMIUIEKCHBIE COeAUHEHUd; aMUHOIHUPHIUH;
nsoHUKOTHHamMuA; MK cHekrp morsiomeHus; KoMi-

JIeKcooGpasoBaHue.

1. BBEAEHMUE

3a mocieHIIe TOABI BO3POC MHTEpeC HCCIIejoBaTeIei
II0 OTHOILIEHUIO K JBOMHBIM U GMMeTa/UIMIeCKUM KOMII-
JIEKCHBIM COeJMHeHUAM, KOTOPhble OJJHOBPEMEHHO COZep-
JKaT B CBOEM COCTaBe KaK OpraHM4eCcKHe MOJIEKYJIBI, TaK 1
anuponurangst. [lomo6GHbIe coefMHEHNA UHTEPECHBI KaK
C TeXHUYECKOH, TaK U C OHOJIOTNYECKOM TOUKY 3peHus. B
Hay4HOIl JuTepaType LIMPOKO IIpeZCTaBieH MaTepHall,

OHPICI:IBaIO].[LPIfI BO3MOJKHOCTD IIOJIy49€HHA 13 GUMeTaIN-



YeCKMX KOMIUIEKCOB COEIVHEHWI TWIAa IOIHHEeIeH,
HCIIONB3yeMbIX B KadecTBe KarajmsaropoB. C zapyroit
CTOPOHBI, KOMIUIEKCHbBIE COeIMHEHU, B KOTOPBIX MUKPO-
3JIEMEHTHI CBS3aHBI C OPTUHUYECKUMM COeJUHEeHWIMU,
COZlep’KallMK aTOMBI KHCJIOPOAA, a30Ta M CepHl, ABJ-
I0TCA GUOJIOTUIeCKUM akTUBHBIMU| 1, 2].

Hecmorps Ha TO, YTO 4acTh HCCIefOBaTeseil He IpU-
YUC/ISeT HUKEIb K OMOJOTMYECKH aKTUBHBIM MeTasLIaM,
€ro poJIb B GHOIOTMYECKUX CUCTEMAX 3HAUUTEIbHA.

B mocseHMe TOmBI BO3POC MHTEpECC IO OTHOIIEHUIO
K aMUHOIMPUAWHAM. AMUHONUDHUIMHBI - COCTaBHAs
YacTh aJIKAJIOUJOB, BUTAMUHOB, JIEKaPCTBEHHBIX IIpela-
paroB (KapAuaMuH, HUKOTWHOBas KUC/IOTA, aHAbasuH u
Ip.). Ha mx ocHOBe crHTe3 KOMIIIEKCHBIX COeIMHEHUI
aMUHOIIMPUIUHOB C OMOJIOTMYECKH aKTUBHBIMM MeTa-
JUIaMH, U3ydeHUe UX CTPOeHUS U CBOMCTB IIpefCTaBIsgeT
0co6bIit uHTEpec [3, 4].

WzouukoruHamug, antuButaMus PP, amuza usoHu-

KOTMHOBOM KHUCJIOTBI, IHPUAUH-4-KapOOKCHAMUZ,
CTPYKTYPHBI H30M€p HUKOTMHAMUZA. BiusHue Ha
OpraHH3M HUKOTMHAMUZA ¥ M30HUKOTHHAMHUZA XOPOLIO
nsydeHo. [103TOMy MHTepeCcHBIM SBJIAETCS CHHTe3 GHO-
JIOTUYeCKU aKTHBHBIX METAJLIOB C M30HUKOTUHAMUIOM 1
THOLIAHATOM.

B swuTepaType IMPOKO TIIpeACTaBIeH  MaTepuas
ONUCHIBAIONIMI CHHTE3 M CTPOEHHe THOI[MAHATHBIX
CMeUIaHHOIUTAHAHBIX KOMILJIEKCHBIX COeTUHEHHI MeTa-
JUIOB C HUKOTHHAMUOM, U30HUKOTUHAMUOM, IIFKOJIN-
HamuzioM. Ho He mMeloTcs cBeZieHUil O CHHTe3e IBOIi-
HBIX WUIN OMMEeTIMYeCKUX KOMILIEKCHBIX COeJMHEeHMUI
C WCIIONB30BAHNEM JAaHHBIX MeTaytoB. [losTomy paspa-
60OTKAa METOZOM CHHTe3a HEKOTOPBIX IIepeXOAHbIX d-
9JIEMEHTOB C AMUHONUPHUAVHAMY JJISI HAC IIPeACTaBIIeT

Hayy4HbI# unTepec [5 — 10].

2. OCHOBHAA YACTb

OKCnepuMeHTaIFHAS YacTh

KsanroBo-xummyeckum IIOJTySMIITMPDUYECKOM METO-
A0M AM1 I/IBY‘IGHO BIIMAHUE PaCTBOPI/ITeJIeﬁ Ha KOM-
HJIEKCOO6PHSY10H.LYIO CIIOCOGHOCTH MOJIEKYJIBI H30HMKO-
THUHaMHWIa. Brrasiensr OHEPreTu4IeCKue, dJI€KTPOHHbBIE 1
CTPYKTypHbBI€ XdPAKTE€PHCTUKHW MOJIEKYJIbI H30HHWKOTH-
HaM¥a, Ha OCHOBaHUH paCYeTOB OIIpEeJIEHO IIPpaBUJIO €€

KOOpAVHAIIUM C MeTaJIJ'IOM—KOMI’IJIBKCOO6P&30B3TETJIEM.
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B xavectBe pacTBOpUTeseill BHIOpaHBI BOZA, ITAHOI,
MmeraHoJ, auetoH, N,N-gumermiadopmamus, TeKcaH u

Ap-
MOMEHT, S(I)EKTI/IBHBIE 3apAAbl Ha aTOMaX, 3JIEKTPOHHBIE

Berumcimensr: Terrora O6PaBOBaHI/I}I, ,Z[I/II'IOJIHBIfI

IUIOTHOCTH, pacIipeneenne 3JJIEKTPOHOB Ha aTOMHBIX

opOuTaIAX U 1.

Puc. 1. Mosekysia H30OHMKOTHHAMUZA

Ha ocHOBaHWMU pacueTOB BBIABIEHO, KAaKOM PacTBO-
pUTeNIh OKasblBaeT MaKCHMAaJbHOE BO3ZeHCTBHEe Ha
JUIIOJIbHBIA MOMEHT, Ha pacIpesesie e dJIeKTPOHOB 110
aTOMHBIM opburanmsM u gp. (ta6m. 1). Oro, B cBoiO
ouepesb, IO3BOJITET BBIIBUTH ONTHMAIBHBINA MEXaHU3M
IUIS TIPOBeeHYsI CHHTEe3a KOMIJIEKCHBIX COeJUHEHMIH.

CoracHO KBaHTOBO-XMMUYECKUM pacdeTaM, TeIIoTa
06pa3oBaHMA MOJIEKYJIbl H30HHKOTHHAMUJA B Pa3jIdd-
HBIX PAaCTBOPUTEJISIX NUMeeT OTPHUIAaTeIbHOe 3HaYeHHe 110
CpaBHEHMIO C Ta30BOi ¢a3oi, YTO 3HAYUTEIHHO IIOBBI-
IIaeT yCTOMYMBOCTD MOJIeKybl. V1 Hao6opoT, 4eM Bblile
3HaYeHWe IUIIOJIBHOrOo MomenTa (ras - 3.156, Boma -
5.633; mumetmicynbbokcus - 3.768), Tem Gosee ycToii-
Y1Ba MOJIEKYIa.

AHanu3 pacueToB ITOKa3aj, YTO B IIMPUJUHOBOM SApe
3HAYEHISI MEXAaTOMHBIX PaCCTOSHUMN GJIM3KO K SKCIIepH-
MEHTaTbHBIM, a MOPAJOK CBA3U OJIU3KO 1.5A(C—N=1.426
u C-C=1.399A).

3uavyenus BaseHTHHIX cBaseil C — C — C B azgpe B
mpefenax ~118 — 123° 4ro cooTBeTCTBYeT Sp>-THGpH-
IM3ALMY aTOMOB yIyrepoza u asora. Axanus yrios C(2)-
N(1)-C(6), C(4)-C(7)-N(9), C(4)-C(7)-O(8) Taxke moxa-
3ai, uro aromsl N(1), C(7) u N(8) Taxxe Haxomarca B

COCTOSIHUH Sp>-TUOPUSU3AIIUH.



AuBnu3 5¢deKkTUBHBIX 3apsmoB M (GOpPMAJIBHBIX  OOBACHAETCA €ro CBI3I0 CO CTOJb

3JIEKTPOOTPHU-

3aCeIEHHOCTEl aTOMHBIX OpOuTaseil IIOKasbIBaeT, YTO  I[ATeNBHBIMK aroMaMH Kak aroM asora N(9) wu atom

atrom C(7) xapakTepusyercs 3/1e€KTpOHHBIM AeduuuroM  kuciopoza O(8) (rabm. 1).

(ra3 q=+0.341, Boma q=+0.387, rexcan q=+0.358), uro

3HavYeHUs AUAIEKTPUIECKOH IIPOHUITAEMOCTel pacTBopuTeei (g),
SJIEKTPOHHBIX 3apSZIOB Ha aToMax (q), 3aCeJIEHHOCTh AaTOMHBIX opbuTaseit (s,p)

motexyist N,N-gumernadopmamuza

Ta6uma 1

Pacripegeserne 3/1eKTPOHOB 110
Ne PacTBOpuUTeNS®, € Atom q SnexTporHas opGuTanIm
TIJIOTHOCTD 2 2P, 2P, 2P,
1 ras N(1) -0.120 5.120 1.716 1.070 1.242 1.091
C(7) 0.341 3.659 1.200 0.814 0.891 0.754
0O(8) -0.369 6.369 1.918 1.664 1.309 1.478
N(©9) -0.429 5.429 1.450 1.071 1.121 1.788
2 BOZA N(1) -0.234 5.234 1.709 1.096 1.275 1.154
C(7) 0.387 3.613 1.197 0.821 0.880 0.714
O(8) -0.578 6.578 1.917 1.690 1.349 1.622
N(©9) -0.373 5.373 1.452 1.060 1.171 1.690
3 C2HeSO, N(1) -0.233 5.233 1.709 1.096 1.275 1.153
mumermacynsdokeus | C(7) 0.387 3.613 1.197 0.821 0.881 0.715
O(8) -0.574 6.574 1.917 1.690 1.348 1.620
N(9) -0.375 5.375 1.452 1.061 1.170 1.692
4 CHsOH, N(1) -0.230 5.230 1.709 1.096 1.274 1.151
MeTaHOI C(7) 0.386 3.614 1.197 0.821 0.881 0.715
O(8) -0.569 6.569 1.917 1.689 1.347 1.616
N(9) -0.376 5.376 1.452 1.061 1.169 1.695
5 C2HsOH, N(1) -0.228 5.228 1.709 1.095 1.274 1.150
3TaHOJ C(7) 0.386 3.614 1.197 0.820 0.881 0.715
O(8) -0.563 6.563 1.917 1.690 1.343 1.613
N(©9) -0.379 5.379 1.452 1.062 1.168 1.698
6 (CHs)2CO, N(1) -0.226 5.226 1.709 1.095 1.274 1.149
aneToH C(7) 0.386 3.614 1.197 0.820 0.881 0.716
0O(8) -0.560 6.560 1.917 1.690 1.343 1.610
N(©9) -0.381 5.381 1.452 1.062 1.167 1.700
7 CHCI, N(1) -0.197 5.197 1.711 1.088 1.266 1.133
x710podopM C(7) 0.375 3.625 1.198 0.818 0.885 0.724
O(8) -0.501 6.501 1.917 1.681 1.334 1.568
N(9) -0.401 5.401 1.451 1.064 1.153 1.733
8 CoH12, rexcan N(1) -0.158 5.158 1.714 1.079 1.254 1.111
C(7) 0.358 3.642 1.199 0.816 0.888 0.738
O(8) -0.429 6.429 1.917 1.671 1.321 1.519
N(9) -0.420 5.420 1.451 1.067 1.136 1.766
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V3yuenne smexTpoHHOM IIOTHOCTH ((HOpPMAIBHOMN
3aceleHHOCTH) U 3GQEeKTUBHBIX 3SIPAAOB ITOKA3aI, YTO
(tabn. 1), uto atom kuciaopoza O(8) xapaxTepusyercs
BBICOKOH 3JIEKTPOHHOHM IUIOTHOCTBIO: ra3 - 6.369 (q=-
0.369), Boma - 6.578 (q=-0.578), rekcan - 6.429 (q=-
0.429). V3BecTHO, 4TO T.H. N-3JIE€KTPOHBI aTOMa KHC-
JIOpOZA 3acejieHbl Ha HeruOpHAM3UPOBAHHON P-OpOH-
Tajie, a BTOpas rapa CBOGOZHBIX 3JIEKTPOHOB PACIIONIO-
KeHa Ha TrubpupHOM sp?-opbuTaje u, H3-3a SIPKO
BBID@KEHHOTO S-XapakKTepa, 3HAYWTEIBHO YepiKUBa-
I0TCS JAHHO¥ op6uTaisio (B ra3oBoii dase - 1.918, B Boze
-1.917, rekcane - 1.917, Ta6n.1).

DJIeKTpOHHAsA 3aceJIeHHOCTh atoMa asora N(9) B raso-
Bo¥i daze 5.429 (q=-0.429), B Boge 5.373 (q=-0.373), rex-
care 5.40 (q=-0.420). CoryacHO 3TUM JaHHBIM, aTOM a30Ta
JOJDKEH IIPOSBUTH DJIEKTPOJOHOPHEIe cBoiicTea . Ho, xak
3TO BHUIHO M3 TabJHIIBI 1, 5JIeKTPOHHAs Iapa aToMa asoTa
pacriosnioxxena Ha 2P,opGuraine (rasoBas ¢asa 1.788, soza
1.680, rexcan 1.766), KOTOpas MOXeT C aTOMOM MeTaJlIa-
KOMILTEKCOOOpa3oBaTeIs YIaCTBOBATh B 0OPa30BaHUU T, a
He §-cBa3u. TakuM 06pa3soM, HeIoZe/IeHHAs DIeKTPOHHAL
mapa m-Tuna atoMa asora N(9) uckiroyaeT BO3MOXXHOCTD
o6pasoBaHus O-cBsa3u MeTawt - N(9).

s aroma asora N(1) 3aceseHHOCTH 3I€KTPOHAMU
Ha s-opOuTaje COCTaBisieT A ra3oBoil ¢ass - 1.716, B
Boge - 1.709, rekcane - 1.714, uto onpenesser 31eKTpo-
JOHOpHBIe CBOMCTBAa [JAHHOTO aTOMa, T.e. €ro CII0COG-
HOCTh OOpa30BBIBATH JOHOPHO-AKIENITOPHYIO CBS3b C
MeTa/LIOM-KOMILTIEKCOOOpa3oBaTeeM.

Taxum 06pa3oM, MOJIEKy/Ia M30HUKOTUHAMUA MOXKET
BBINIOJIHATH KAK MOHOZEHTATHyI0 (yHKumio (ocyigec-
TBUTh KOOPAMHALIMIO C aTOMOM MeTa/UId ITOCPECTBOM
aroma asora N(9) rereponykiaa M<Nrer (cTpykTypa I) 1

(crpyxtypa 1II), Tak m
OUAEHTATHYIO (PYHKIIHIO — OCYIECTBUTh KOOPAUHAIUIO C

atoma kuciopoza O(8) M«O

aTOMOM-MeTaJUIa IIOCPECTBOM ODOMX aTOMOB: KaK aToMa
asora N(9), tak u aroma xucmopoga O(8)(crpyxrypa III)
(6umeHTaTHO-MOCTHKOBAA CTPYKTYypa) [11-14].

CuHTe3 CMEMIAHHOJMTAHAHOIO ABOMHOIO KOMILUIEK-
cuoro coepuuenna [Nil4(H20)2][Ni(NCS)s](L. — usomu-
KOTMHAMWUT)

C mesnpi0 CHHTE3a CMEIIaHHOJUTAHAHOTO ABOWHOTO

xoopguHanuonHoro coeputenus 0.01 moxs xmopuza
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mukenst (II) mpu marpeanmum pacrBopsiz B 5 M
sTmnoBoro cmupra. K pacrBopy mo6aBiamu M3OBITOK
STAQHOJBHOTO pacTBOpa THouMaHara Kamua. Ocamox
ordmibTpoBEIBaM. K ropademy dunbrpary, npu
IIOCTOSHHOM IIOMEIIMBAHUY, IO KaIUIAM [OOaBIsIM
staHonbHbIH pactBop 0.01 mosst xmopuza Huxens (II).
BermaBmmii ocazox OTGMIBTPOBRIBAIH. K ropsuemy
¢unpTpary, IpyU NOCTOSHHOM ITOMEIIVBAHUY A00ABIIAIN
sTaHOMbHBIH pacTBOp 0.06 MO M30HMKOTHHAMHU/IA.
Cmecs moMemrany Ha BOIAHYIO GaHIO M HarpeBalu B
teuernu 10-15 mumyT. PactBOp mnpmoGpen TeMHO-
cuHIOlO OKpacky. Ilpm orcramBaHMM B TedeHUH
HECKOJIBKMX YacOB HAOIIONANOCh BBIEIEHWE OCAIKa.
Ocamok  OTOUIBTPOBBIBAIM, IIPOMBIBATNA  MajbIMH
IOPUUAMU XOJOZHOTO 3TaHona. CYIIMIM Ha BO3LyXe
MeXAy JTUCTaMu QUIBTPOBaIbHOM Gymaru [15-20].
ITorryyeHO MeTKOKPHCTA/UIMYECKOe BemecTBO (Ho-
JIETOBOTO ILIBETa, YCTOMYMBOe HAa Bo3myxe. PacTBopsercs
B BOZE,

aIeToHe, He paCTBOPMMO B METHUJIOBOM MU

STIJIOBOM CIIMPTE, MAJIO PAaCTBOPUMO B 3upe U GeH30J1e.

3.

WK cnexrpiryeckoe ucciaeoBaHme

O6cyxzeHue pe3yIbTaToB

C mespIo YCTAaHOBJIEHUA IPABUIA KOOPJUHUPOBAHUA
MostekyabmzoHuKoTrHaMuzAa (L)u rpynn SCNc mera-
JUIOM-KOMILIeKcooOpasoBaTesieM usyderst VIK crexTpsr
IIOTJIONIEHUS CUHTEe3UPOBAaHHBIX coefuHeHui. Ilomy-
yeHHsle gaHHble pacmudposku WK cmexrpoB mpuso-
garcs B Tabmauue?. OTHeceHMe HalIeHHBIX OCHOBHBIX
YacTOT KOJMeOaHWM KOOPIWHUPOBAHHBIX MOJIEKYJ H30-
HukoTrHaMuga (L)ycraHaBauBaayu Ha OCHOBAaHUM TeOpe-
THYECKOTO aHaaM3a HOPMAaJbHBIX YacTOT KoiueGaHuit
COOTBETCTBYIONINX HEKOOPAUHUPOBAaHHBIX MOJIEKY L.

UK cnextps! morromeHus 3anucasst B ooaactu 400-
4000cm™. TIpuMeHAIaCh METOAVKA PACTUPAHHA ITOJIHK-
pUCTA/INYECKUX OOpasloB C BaseJIMHOM. VICIomb-
soBanuck 1wractuku KBr (400-4000cm™). Ilormomenue
Ba3eJMHOBOTO Macjia IO BO3MOXHOCTH KOMIIEHCH-
poBasock. HekoTopsie XapaKTepHUCTHUKU YaCTOT KOJIe-
GaHMIl CHHTE3HMPOBAaHHBIX KOMIUIEKCHBIX COeIVHEHWI
IIPUBOZATCA B Tabiule 2.

Kax 65170 OTMeYeHO BBIIIE, COTIACHO KBAHTOBO-

XNUMUYECKNM pacueTaM ¢ OKCIIEpMMEHTAaJIbHBIM [aH-



HBIM, B KOMIUIEKCHBIX CO€OIWMHEHUAX KOOpAWHAIIVA

MOJIEKYJIBI HM30HHMKOTHHAMH/d C METa/UIOM MOXKET

OCYIIECTBIIATHCA IIOCPeCTBOM aToMa KHCIOpOda

KapOOHMIBbHOM rpymisl (cTpykrypa I), aTomom asora

rereporukia (crpykrypa II), a Taxxe mocpeacTBoM Kak
aToMa a30Ta, TaK M aToMa KHCJIOpOja, T.e. BBHIIIOJHUTH

MOCTHKOBYI0 pyHKIuI0 (cTpyKTypa III).

Me
O~ _NH
O, _NH, 2 Ox_NH;
=
= | 4 |
>~ | N 3
N Me —N

|
Me
| 1T

Kooppuuanmusa Mosekysn aMuzoB ¢ MeTaIaMH-
KOMILJIEKCOOOPa3oBaTeIIMU IIOCPEACTBOM aToMa as3oTa
aMUHO-TPYIIIIEI

COIIPOBOXKAAETCA OAHOBPEMEHHBIM

MOBBINIEHVEM ¥ [OHIKEHWEM dYacTOT KoJjeGaHuit
rpymmst V(NH).

ITo cpaBHEHMIO C HEKOOPZVHIPOBAHHBIM JIMTAHLOM
(nzonmkormHamuzom) B VK cmexTpe KOMILIEKCHOTO

[NiL4(H20)2)[Ni(NCS)s]

omeit o6acTy 9acToThl Kosebauuii Vas(NHz2) wmvs(NH2)

COeVHEeHVS B COOTBETCTBY-
mosbrmensl 10 3317.59 coml. Bmecre ¢ Tem BBICO-
KoyacToTHast KoMnoHeHTa V(NH) mpakTuyecku He MeHs-

eTcst ¥ mposBiisteTcst B obactu 1548.24 - 1609.53 cm .

1T

VHTeHCHBHBIE IIOJOCHL HOTIOWIeHHS ,Amum-I“
mpostBisioTcs B obmactu 1669.30 cm .

CornacHO JUTEpaTypHBIM JAaHHBIM KOOPAMHAIIVISL
MOJIEKY/Ibl H30HMKOTMHAMMJA C MeTa/UIOM-KOMIUIEK-
coofpasoBaresieM OCYLIECTBISIETCSA IIOCPEICTBOM aToOMa
asora rerepopiia [21 —23].

Ecmu B ciayvae CUHTE3MPOBAHHOTO COENUHEHVIS
IIPeATIONOXKUTh, UTO YacTOTHI KoyebaHwili B 06yacTu
~1548.24 u 1609.53 cm'oTHeceHBI KdYacTOTaM KOJe-
OaHUN Vrer, TO MOXXHO IIPEJIIOJIOXKUTH, ITO MOJIEKYJIA
M30HMKOTHHAMI/IA MOHOJEHTATHA U KOOPAUHUDPYETCS C
MeTa/IOM-KOMILIEKCOOOPa30BaTeIeM IIOCPESCTBOM aTo-

Ma a30Ta reTepoIKIId.

Ta6auua 2

Hekoropsie XapaKTepUCTUKK YaCTOT KOJIe0aHui MOJIEKy/Ibl UB0HUKOTUHAMUZA U

CHHTE3MPOBAHHOTO HA €r0 OCHOBE ABOMHOIO KOMIUIEKCHOTrO coeguHerus Hukert (I1)

Coemunenue v(NH) Vsgpa “Avug’ Tun xoopAuHAIUY
v(C=N) I II III JIUTaHzA
1 2 3 4 5 6 7 8
1|L 3375 1587,1554., 1495, 1690 1600 1397
1412, 1397, 1324 1324 -
1228, 1220, 1211,
1150, 1123, 1086
1067
2 | [NiL4(H20)2][Ni(NCS)4] 3427.9 1609.53, 1548.24 1669.3 | 1609.53 | 1380 Ni<—Nirer
1453.31, 1413.39 1548.24
1380.70, 1217.25
1143.70, 1111.01




UK
xonebanuit rpymnsl SCN- BLaBaens: B obmactu: V(CN) ~
2083.49cm!, v(CS) ~ 758.60cm™! cOOTBETCTBEHHO.

KOOP,Z[I/IHEII.[I/I}I TPIOL[I/IaHaTHOfI Tpynmsl € aTOMOM

Coracuo CIEKTPY KOMILJIEKCa YaCTOTBI

Hukens (II) ocymecTsisgeTcs mOCpeACTBOM aToMa a3oTa,
Ha 4YTO IOOIIOTHHUTEJIBHO yKaBBIBaeT BBIAABJIEHMHE YdCTOT
v(C=N),

mposiBsiorcs B obmactu 2079.46 v

BAJIEHTHBIX KONeOaHWN  CBA3U KOTOpBIE

INomo6HOe TOBBIIEHME YACTOT BAJIEHTHBIX Koyeba-
HUH THOIMAHATHOM TPYINIBI CBUAETENBCTBYET O €ro
KoopzuHaiuu ¢ atomoM Hukess (II) mocpexmcrBom aroma
asora (T.e. OCYylIEeCTBIAETCA M30LMAHATHAAL CTPYKTypa
M« NCS) [24 - 27].

Hamuane uvacToT BaJeHTHBIX KosebaHuit B oGracTu
342792 cm! ykaspiBaeT Ha HajIW4YMe BHYTPHCGHEPHBIX
MOJIEKYJI BOZBL.

Ha ocHOBaHMY 5KCIIepHIMEHTaIBHBIX JaHHBIX MOXKHO
TIPEZTIONIOKUTh, YTO CHUHTE3UPOBAHO KOMIUIEKCHOE
coemuuenne norHoro tuma [NiLs(H20)2][Ni(NCS)4], rae

L - wusonuxorumHamuz. CTpoeHUe CHHTE3UPOBAHHOIO

dosbandds, %
2725.09

2851.76

3000

3500

2500

2361 .41

koMmiiekcHoro kKaruoHa [NiLs(H20)2]%

OKTadpu-
YeCcKoe ¥ KOOPIMHALMS JIMTAHLA C MEeTALIOM OCy-
I[ECTB/IAETCS IOCPEACTBOM aTOMa a30Ta IIMPHUIMHOBOTO
xonbua. UTo Kacaercs CTPOeHUsA KOMIUIEKCHOTO aHWOHA
[Ni(NCS)4]%, To oHO TeTpasgpudeckoe ¥ KOOPZAMHAIUA
THOLIMAHAT-UOHA OCYILIECTBISIETCS IIOCPEACTBOM aToMa
asoTa (u3oumaHarHad crpykrypa M «<— NCS).

CrpoeHre CHHTE3UPOBAHHOIO KOMIUIEKCHOTO COEZU-
Henus [NiLs(H20)2][Ni(NCS)4] (L. — “30HUKOTHHAMUT)

MOXKXHO IIPEAIIOJIOKHUTD B CIEAYIOIEM BHUE!

[.\ ‘z/l. \Ni/
SN e N

H-0O 4L J
Puc. 2. CTpykTypa KOMILTIEKCHOTO COeZIHHEHU
[NiL«(H20)2][Ni(NCS)4], rae L —m3oHMKOTHHAMMT

SN NCS

2328.72
1956.87
969,82

1143.70
1111.01
1061.97

101294
5,58
758.60
718,73

1217.25

1608 53
1548 .24
632,92

2083.25
1660.30
141339
1380.70

1458.34

2000 1500 1000

v, ba?

Puc. 3. UK cnexrp noraomenus koMmiutekcHoro coeguaerus [ NiL4(H20)2][Ni(NCS)4]

B BazesimHOBOM Maciie (400-4000 cv?)
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3. 3AK/TIOMEHUE

C wesbio IIPOTHO3MPOBAHUA BIMSHUA PACTBOPUTEIEH
Ha KOMIUIEKCOOOPA3yIOIIyI0 CIIOCOOHOCTH MOJIEKYJIBI
M30HWKOTHHAMIA ¥ BBIABJIEHUS €e JOHODHBIX aTOMOB,
IIPOBeZIeHbl KBAHTOBO-XMMUYECKUE PACUYeTh IIOIYDMITU-
pudeckum MeromoM AMI. Pacumrams: Temsora o6Gpaso-
BAaHHUA MOJIEKYJIBI M30HUKOTMHAMUZA, 3HAUEHUA IOTEeH-
[[aJI0B MOHM3ALUY, MEXXaTOMHBIX PaCCTOSHUMN, 3HAYeHUS
BAJIEHTHBIX YIJIOB, JINH CBsidel, 9((eKTUBHBIX 3apsIiOB U
3aCeJIEeHHOCTD 3JIEKTOPHAMU aTOMHBIX OpOUTaIE.

AHaTi3 KBAaHTOBO-XUMUYIECKUX PACIETOB IOKA3aJI, YTO
MOJIEKyJIa WM30HMKOTHHAMUZA MOXKET BBIIOIHUTH Kak
MOHOZEHZATHYIO QYHKIHIO (KOOPAUHAIIMA MOJIEKYJIBI C
aTOMOM MeTaUla ImocpeictBoM aroma asota N(9) (I) u

aroma xuciaopogza O(8)(II), Tax u

GUIEHTAaTHYIO
byHKIMIO (OCYyIIeCTBUTH CBA3b C METAZIOM OGOMMHU
aToMaMu - OuzeHTaTHaA MOCTHKOBAfA GYHKIMA M<¢—Nrer,
O« M (II0).

CHHTe3UpOBaHO HOBOe IBOMHOE CMeNIAaHHOJIUTaH-
nuoe komiutekcHoe coepuHenue [NiL4(H20)2][Ni(NCS)4]
(L — M3soHUKOTHHAMWU).

C mempio ompefeNeHUA IpaBHIA KOOPIMHAIUHI
MOJIEKY/Ibl ~M30HMKOTHHAMMIA ¥  THOLMAHAT-WOHA
nsydeH VK crekTp cHHTE3MPOBAHHOTO COEIUHEHNU.

Anamus UK cnmexrpa moxasas, 4YTO KOOpPJMHAIIMSL
MOJIEKYJIbl M30HUKOTHHAMHUZA C MEeTaIJIOM-KOMILIEKCO-
obpasoBaTesieM OCYIIECTBIIETCS IIOCPEACTBOM aToMa
a3oTa TeTEPOLMK/IA, YTO HAXOAUTCA B IIOJHOM COOT-
BETCTBUU C JAHHBIMYM KBAaHTOBO-XMMHYECKHUX PACIETOB.
Yro KacaeTcs THOLMAHAT-MOHA, TO €r0 KOOPAMHALUA C
MeTaJ/IOM OCYIIEeCTB/IIETCS ITOCPEJCTBOM aroMa asoTa
(n3oTHOLMIAHATHAS CTPYKTYPA).

MOXHO IpeANONIOXUTh, ITO CHUHTE3UPOBAHO KOMII-
[NiL4(H20):2]

[Ni(NCS)4], L — uzonukorunamuz,. KomriekcHsbii KaTu-

JIEKCHOE COeJIMHEHWEe WOHHOTO THUIIA
o [Ni(L)s]* nmeer oxTasmpuveckoe CTpoeHHe, a KOMII-
nexcusrit annon [Ni(NCS)4]? - TeTpaszpudeckoe crpoe-

HHUe.
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SYNTHESIS AND STUDY OF DOUBLE COMPLEX NICKEL (II) COMPOUND WITH
IZONICOTINAMIDE AND THIOCYANATE

M. Tsintsadze!?, N. Gegeshidze!?, N. Kilasonia'?, N. Endeladze?

E-mail: nana.gegeshidze@gtu.ge

Resume: Goal The aim of our study is to study the effect of solvents on the complexing ability of the
isonicotinamide molecule, on the basis of calculations, the development of an optimal method for the synthesis of
a double mixed-ligand complex of nickel (II), the synthesis of a complex compound with isonicotinamide and
thiocyanate and the study of some of its physicochemical properties, as well as the establishment of the structure of
the synthesized connections.

Using the quantum-chemical semiempirical method AMI1, the energetic, geometric and structural
characteristics of the isonicotinamide molecule both in the gas phase and in various solvents were calculated, the
effect of solvents on the complexing ability of the molecule was determined, which makes it possible to determine
the optimal conditions for conducting targeted synthesis. The heat of formation of a molecule, bond length, bond
angles, effective charges on atoms, population of electron orbitals were determined, electron-donating atoms of the
organic ligand, etc. Were identified as solvents water, acetone, methanol, ethanol, chloroform and hexane.

Research methods. Theoretical quantum chemical study were carried out using the AMI1 semi-empirical
method. The calculations were carried out on a Pentium III computer. The IR spectrum of the synthesized
compound was recorded on a TENSOR II Fourier spectrometer in the range of 400-4000 cm-1 with a measurement
accuracy of 0.5 cm-1. The technique of grinding polycrystalline samples with petroleum jelly was used. KBr
plastics (400-4000 cm-1) were used. The absorption of vaseline oil was maximally compensated.

Results. A mixed-ligand double complex nickel (II) compound with isonicotinamide and thiocyanate of the
composition [NiLs(H20)2][Ni(NCS)4] was synthesized, where L is isonicotinamide. The compound was isolated in a
solid state, stable in air, and some of its physical and chemical properties were studied.

Conclusion. An IR spectrometric study of the synthesized compound was carried out. The rule of coordination
of the organic ligand and the thiocyanate ion was determined, which fully agrees with the data of quantum
chemical calculations. Based on the analysis of the IR spectrum of the compound, the structure of the synthesized

compound is proposed.

Key words: quantum chemical study; double and bimetallic complex compounds; aminopyridine; isonicoti-

namide; IR absorption spectrum.
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UDC 666.5

STUDY OF PROPERTIES OF MATERIALS OBTAINED THROUGH CRYSTALLIZATION

OF BIOGLASSES SYNTHESIZED BASED ON THE BASIS OF NEW RAW MATERIAL BASE

E. Uchaneishvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: uchaneishvili.eka@gmail.com

Resume: Goal Establishment of crystallization ability of phosphorus-containing glasses obtained using animal
bones and study of properties of obtained materials.

Method. Crystallization of synthesized glasses using complex calcium-phosphate raw material — animal bone
ash in wide temperature range and study of properties of obtained materials using the research methods of glass
chemical technology.

Result. Glass tendency toward crystallization is determined by their structural differentiation degree, in
particular, by two kinds of glass-forming oxides presented in glass composition and ratio Si0,/P, 05 between them.
Coercive crystallization of glasses synthesized in Na,0 — Ca0 — Si0, — P,05 system changes the properties that
was especially manifested during their thermal processing within 850-900°C temperature range.

Conclusion. Increase of structural differentiation of synthesized glasses promotes their crystallization. Original
glasses are distinguished by higher compression strength and solubility in physiological saline than materials
obtained via their crystallization. On the contrary, density and water absorption of crystallized glasses is higher
than that peculiar for glasses taken as their base. The mentioned fact has to be related to that circumstance that
transition of glasses into incomplete material containing coarse-grained crystals takes place during glass

crystallization.

Key words: bioglass; composition; crystallization; properties.
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STUDY OF PROPERTIES OF VITROCRYSTALLINE MATERIALS OBTAINED THROUGH
HETEROGENEOUS NUCLEATION OF SYNTHESIZED GLASSES IN Na,0 — Ca0O — SiO, —
P,05 COMPOSITION

T. Cheishvili, E. Uchaneishvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: t.cheishvili@gtu.ge

Resume: Goal. Determination of fluorine-containing nucleator effect on heterogeneous crystallization process
of glasses obtained in Na,0 — CaO — SiO, — P,05 composition and study of properties of obtained glass materials
having finely crystalline structure.

Method. Targeted insertion of crystallization triggering nucleator (fluorine) into bioglass obtaining furnace-
charge, with the purpose of vitrocrystalline materials receipt and glass synthesis at roughly 1350°C . Coercive
crystallization of obtained glasses within 600-1000°C temperature range, determination of nucleator content and
those optimum parameters of thermal processing, which provide receipt of glass materials of pure crystalline
structure. Study of properties of vitrocrystalline materials obtained through heterogeneous crystallization using the
methods of physical-chemical research commonly accepted in glass and vitrocrystalline materials technology.

Result. Through purposely conducted thermal processing of investigated glasses containing nucleator (fluorine)
there were obtained glass materials of finely crystalline structure, which are featured by desirable physical-
chemical properties. A glass containing 4% of fluorine as a nucleator stands out by the best processability and
characteristic properties.

Conclusion. 1t is possible to obtain glass materials of pure crystalline structure in Na,0 — Ca0 — Si0, — P,05
composition with phosphoric anhydride with 4% fluorine in initial content and coercive crystallization of glasses
at 850-900°C. Fluorine-containing glass materials (10 mass.% of P,0s) obtained through heterogeneous
crystallization are distinguished by: compression strength 71 MPa, chemical stability in physiological saline
(weight losses) 0,8%, water absorption 1,1%. The mentioned glass materials may be recommended for receipt of

bioactive glass materials.

Key words: glass; nucleator; thermal processing; crystallization; properties.
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STUDY OF SOLUBILITY PROCESS OF GLASS MATERIALS OBTAINED
IN ZnO(Cu0) — MnO — B,0; SYSTEM IN TEST REAGENTS

T. Cheishvili, M. Mshvildadze, M. Zakaraia

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.
0160 Thilisi. Georgia
E-mail: t.cheishvili@gtu.ge

Resume: Goal The carried-out work has set a goal of defining the prospects of application of glass materials
containing several microelements (B, Mn, Zn, Cu) as microfertilizers that required study of their solubility process
in the test reagent.

Method. In order to define the opportunity of application as microfertilizer, there were used materials
solubility testing methods recommended for determination of microfertilizers solubility and efficiency and for use
in glass chemical technology that include study of solubility process in test reagents, materials’ weight loss in time,
investigation of obtained solutions via analysis of transferred microfertilizers.

Result. Glasses of investigated composition with different content and fractional make-up have been tested on
solubility in 2% citric acid and 0,1% NaOH solutions. It was established that the solubility of glass powders is
determined by their main composition, grain size and investigated materials’ holding time in the reagents.

Conclusion. Study of test reagents’ effect on glass materials made clear that the growth trend of their solubility
(powder weight losses) is very important for glasses of lead oxide-containing manganese-borate composition,
which solubility 2.5-3-times exceeds that of composition containing copper oxide of the corresponding base.

Prolonged holding of investigated glasses in the test reagents made obvious that a mechanism of so-called glass

solubility mechanism — time-proportional weight losses of microelement-containing glasses in reagents takes place.

Key words: glass powder; reagent; solubility; weight loss; spectra.
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CREATION OF LABORATORY PROTOTYPE FOR THE APPARATUS CAPTURING
ECOLOGICALLY HARMFUL OXIDES FROM FLUE GASES GENERATED IN CEMENT
PRODUCTION

T. Cheishvili, R. Skhvitaridze, G. Loladze, T. Kordzakhia, I. Giorgadze, A. Skhvitaridze

Georgian Technical University, Department of chemical and biological technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: t.cheishvili@gtu.ge

Resume: Goal. The work objective is a capture of ecological problem-causing CO,, SOy, NOx oxide compounds
from flue gases generated during clinker receipt in cement production, with the purpose of their further
utilization.

Method. Assessment of technologies available in cement producing enterprises and designing and creation of
the mock-up under study — a laboratory prototype for the adsorption apparatus compatible with the operation
cycle.

Result. A prototype of ,hybrid” apparatus close to engineering and manufacturing process, which enables a
capture of number of gaseous oxides and study of adsorption process is created.

Conclusion. Creation of a laboratory prototype will make it possible to study harmful gas capturing processes
using zeolite tuff selected as an adsorbent, establish sorption process optimum conditions and elaborate practical

recommendations.

Key words: emission; gases, sorption; zeolite; prototype; apparatus.
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USE OF POMEGRANATE SEEDS (PIP) IN THE PRODUCTION OF WHEAT BREAD

R. Khutsishvili, M. Devidze, E. Sadagashvili

Georgian Technical University, Department of Chemical and Biological Technologies, 69, Kostava Str.,
Thilisi, 0160, Georgia

E-mail: d .khutzishvili@gmail.com

Resume: Goal The use of plant-based, biologically activeadditives in bread technology.

Method: Drying, grinding, burning, titration, "organoleptic evaluation".

Result. Experiments have shown that bread enriched with pomegranate seeds(Pip), with less compressed yeast
and good organoleptic characteristic, can be considered fiber rich foods.

Conclusion: a new type of functional bread has been experimentally created, in which powder made from

pomegranate seeds (Pip) is used as an additive.

Key words: Bread technology; biologically active additives; pomegranate seeds (Pip); organoleptic; fibrous

substances.
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