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Complexes of manganese (II)with ligands ((tryptophaneand cysteine)
[MnL2(H2O)2]2H2O,[MnL2(H2O)2]2H2O were synthesized. It is shown that the composition of 
the obtained complexes depends on the ratio of the initial components. The composition and 
structure of the complexes were studied by elemental, X-ray phase analysis, IR spectral,EPR 
spectral and thermogravimetric analysis. The method of IR spectroscopy showed that the 
ligand in the complex of the metal (II) complexes enter the neutral form and coordinate with 
the complexing agent through the nitrogen atom. The results of thermogravimetric studies have 
shown that the final product of the thermal decomposition of all compounds is metal oxide, 
respectively.The complex compounds of manganese with the amino acids of cysteine, me-
thionine, glycine and salicylic acid have a positive effect on seed germination, the synthesis of 
photosynthetic pigments and activity of ascorbate peroxidase in wheat leaves.

Keywords: tryptophane, cysteine, metaloxide, amine groups, IR spectroscopy, complex 
compounds,  thermogravimetry, germination, chlorophyll, carotenoids, ascorbate peroxidase 

Introduction
The chemistry of complex compounds of transition metals with multiden-

tate ligands, which simultaneously contain several donor atoms, is not only 
theoretical but also of practical interest, since in addition to the unusual pro-
perties of such complexes, the structure and types of binding of multidentate 
ligands with different metals give a new impetus to the development of coor-
dination chemistry as a whole. Among the coordination compounds, the comp-
lexes obtained on the basis of biomaterials take a special place. This is due to 
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the fact that they play an important role in many biochemical processes and 
therefore are widely used in plant growing, animal husbandry, and pharma-
cology. In turn, the study of the properties and structure of coordination com-
pounds of metal ions with organic ligands containing various donor centers 
was an important factor in the development of new approaches to their phy-
sico-chemical research [1-3] . On the other hand, complex compounds of many 
transition elements can possess a wide range of useful properties, for which the 
chemistry of complex compounds has not yet been sufficiently studied [4-6].

It is known that microelements have a positive effect on the transport of 
substances and the activity of enzymes, on the quantity and quality of the crop, 
and increase drought resistance and disease tolerance of plants [7-8]. The high 
demand of cereal plants for microelements is noted at different stages of de-
velopment: during seed germination, in connection with the activation of re-
serve substances by microelements; in the tillering phase, due to the formation 
of side shoots and adventitious roots from underground stem nodes; in the tube 
exit phase, due to the elongation of internodes and active growth processes. At 
this stage of development, plants actively use photosynthetically active solar 
radiation and the active role of microelements is manifested in the synthesis of 
chlorophyll and other pigments of photosynthesis [9-10]. When microelements 
are introduced in the form of soluble salts, most of them are absorbed by soil 
particles and become difficult to access for plant root systems. Therefore, an 
effective way of introducing microelements is their introduction in the form of 
chelate complexes and extra feeding of plants with such complexes. The 
advantage of chelated micronutrient fertilizers is that they are absorbed by 
plants more easily and efficiently; however, it should be noted that they act as 
xenobiotics and upon their decomposition,substances that are toxic to plants 
are formed. Currently, work is underway to create complexes of biogenic 
metals using useful organic acids that take part in plant metabolism.

In this paper, we present methods and study of the properties of manga-
nese (II) complexes with ligands (tryptophaneand cysteine), and their biologi-
cal effects. 

 
Material and methods
Synthesis -[MnCl2L2]2H2O
According to the above procedures, 2.04 g (0.01 mol) of ligand L- tryp-

tophan (molar ratio 1: 1), previously dissolved in 20 ml of ethyl alcohol, was 
added to 1.62 g (0.01 mole) --MnCl2 ·2H2O dissolved in 20 ml of ethyl  al-
cohol. The resulting mixture was heated for 2 hours, then cooled to room 
temperature, filtered, washed several times with the mother liquor, then 10-15
ml with acetone and dried in a desiccator over sulfuric acid until a constant 
weight was established. pH-7.

Synthesis -[MnL2(H2O)2] 2H2O,L- cysteine
A calculated amount of ligand(L-
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metal salt MnCl2 ·2H2O (0.01 mmol,1.62 g) were mixed in (1:1) molar ratio in 
–5 drops of dilute HCl were added to it and the mixture was 

continuously refluxe
of its volume through evaporation. Colored precipitates thus obtained were 
filtered and washed with methanol and diethyl ether then dried invacuum.

Results and conclusion
IR spectroscopy
To determine the coordination character of the synthesized complex com-

pounds formed between the ligand and the manganese, IR spectroscopic analy-
NH = 3408.37 cm-1 of the tryptophan mo-

lecule, the absorption band of the valence vibration of the NH bond of the 
double amino group in the indole ring is observed. In the vNH = 3038 cm-1

region of the NH3 + band, the valence vibration of the NH bond and the valence 
vibration of the aromatic rings overlap. Vibrations the asymmetric valence of 
the C = O bond in the COO- ion is observed at 1663cm-1. This testifies that, the 
tryptophan molecule is free for fast ion.When the IR spectra of the free ligand 
are aligned with the spectra of the complexes obtained, an obvious change is 
observed. In the reaction ofmanganesewith a tryptophan molecule, the double 

NH = 3402, 73 cm- NH =
738.16 cm-1 disappear. A comparative analysis of the results of IR spectral ana-
lysis shows that a crystalline complex of the ionic type of tryptophan and Mn is 
synthesized

Differential Scanning Calorimetry
With the definition of the thermic stability and the composition of syn-

thesized complexes [MnL2(H2O)2]2H2O the thermographic analysis was car-
ried out (figure 1).

Fig.1.Thermogravigram complex [MnL2(H2O)2 2
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Thermocouples were used to determine the composition and durability of 
the synthesized complex compound and it was established that the complex is 
resistant to a temperature 160° C. At higher temperatures, the complex gradual-
ly breaks down, and this process ends in several stages, and in all cases the 
final product of the thermolysis process consists of metal oxides.

Electron paramagnetic resonance (EPR) spectrum
The X-band EPR spectrum of Mn(II) complex is obtained at room tempe-

rature for the polycrystalline sample and is shown in Fig.2. The EPR spectrum 
exhibits a broad signal without fine or hyperfine structure.

The effective g value is found to be 2.04. This signal suggests that di-
polar interactions between manganese ions exist. Mn(II) ions belongs to 3d5 
electron configuration for 55Mn nucleus, the nuclear spin I = 5/2 and hence 
EPR spectrum of Mn(II) complex at room temperature exhibits a characteristic 
six line hyperfine splitting. If the symmetry around Mn(II) is distorted due to 
complexation, the resonances become anisotropic and a randomly oriented 
sample may exhibit a broad line. The observed broad signal in the present work 
suggests that the symmetry around Mn(II) ion in the complex is distorted one.

Fig.2. X-band EPR spectrum of Mn(II) complex

Biological activity of complex
The effect of the complex on the biosynthesis of photosynthetic pig-

ments, morphological parameters and activity of ascorbate peroxidase of seed-
lings was studied (Table 1). Some researchers showed that high concentrations 
of manganese, zinc, phosphorus and iron are difficult to absorption by the root 
system of plants. However, the low concentrations of manganese, zinc and 
phosphorus enhance the growth and development of plants, increases the 
chlorophyll content in the leaves. It was concluded that the low concentrations 
of these elements provide the normal development of wheat plants [7-9]. 
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Table 1
Influence of MnCl2- cysteine complex on seed germination, chlorophyll 
content and activity of ascorbate peroxidasein leaves of wheat seedlings 
Variants Germination 

energy, %
Germination,

%
Chlorophilla+b

mg/g
Chlorophill 

a/b
Activity of 

ascorbate peroxidase 
(nmolg-1·min-1.)

Control-
H2O

30 65 6.75±0.02 2,5 32,453±0,7

MnCl2 –
H2O

29 63 5.54±0.04 2.2 30,453±0,2

MnCl2-
cysteine

35 77 8.95±0.02 3,2 39,524±0,5

Conclusion
Complex of manganese with the amino acid cysteine has a beneficial 

effect on seed germination, the synthesis of photosynthetic pigments andactivi-
ty of ascorbate peroxidase in wheat leaves.
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In this paper, we report of synthesis of new hydrazone Schiff-base ligands, namely1-((2-
((2-phenylhydrazono)methyl)phenoxy)methyl)-2-((2-((E)-(2phenylhydrazo)methyl)phenoxy)
methyl)-5-((5-((Z)-(2phenylhydrazono)methyl)phenoxy)methyl) benzene. The ligands were pre-
pared by the condensation of trialdehyde with phenylhydrazine.The obtained Schiff base 
ligands were conjugated by means of non-covalent interactions with TiO2 nanoparticles and 
characterized by spectroscopic methods (UV–Vis, 1 H, 13C NMR.)

Keywords: Schiff base ligands,nanoparticles,supramolecular interactions 

Introduction
The greater significance of using Schiff base based on hydrazine and its 

derivatives is due to their pharmaceutical applications and biological activity 
[1]. Schiff base compounds have played a major role in the refinement of coor-
dination chemistry, due to their ability to form a sequence of stable complexes 
which have an implementation in a different sphere. These include their role in 
biological, medical and environmental sciences [2]. Schiff-base ligands contai-
ning an azomethine group (–C=N–) that are considered to be an important class 
of compounds because of their capability to stabilize different metals in various 
oxidation states, and their complexes are extensively studied due to synthetic 
approach resilience. Schiff-base ligands containing various donor atoms (such 
as N, O, S, etc.) show spacious biological activities and are of particular inte-
rest because of the diversification of ways in which they are bonded to the 
transition metal ions [3]. Additionally, the hydrazone Schiff-base ligands are a 
very prominent species for synthetic inorganic chemists as they are widely 
used to design compounds for biological modelling applications, in catalysis, 
and in the preparation of supramolecules [4]. 

Supramolecular interactions are found in all types of materials that expe-
rience attractive and/or impulsive forces between them. These interactions are 
found in many natural and synthetic systems. The energies of individual non-
covalent/supramolecular interactions are normally inferior to those mentioned 
for covalent bonds, but when sectional over large surfaces they can rival some 
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covalent bonds [5]. The aspiration to inhibit the waste of time and resources of 
scientists interesting in bioactivity studies have driven forward computer-based 
drug design approaches over the last decades. The utilization of these methods 
before clinical studies has been increased the performance drug improving pro-
cess. Specially enzyme inhibition studies about the diseases like tuberculosis, 
cancer, diabetes and epilepsy have highly appeared in the literature [6].

In this article, we have reported the synthesis and spectral characteriza-
tion of new hydrazone Schiff-base compounds. In addition, have been prepared 
thesupramolecular ensembles on basis ofhydrazone Schiff-base with TiO2 na-
noparticles. the

Experimental Section
All chemicals were reagent grade and used without further purification. The 

absorption was recorded by a Hitachi 330 UV–Vis spectrophotometer. 1H NMR 
spectra were obtained on a Bruker spectrometer at 300 MHz in [D6] DMSO.

This compound was prepared according to the method given in the li-
terature [7]. Trialdehyde  (0.122 g, 1.0 mmol) was added slowly to a clear solu-
tion of phenylhdrazine (0.324 g, 3.0 mmol) and 1 mL of concentrated hydro-
chloric acid in 15 mL of methanol. After a few minutes an orange orange preci-
pitate was obtained which was filtered, washed with methanol and dried in air. 
Yield: 85 %, m. p. 365ºC.

Fig. 1. Scheme of synthesis process

1-((2-((2-phenylhydrazono)methyl)phenoxy)methyl)-2-((2-((E)-
(2phenylhydrazo) methyl) phenoxy)methyl)-5-((5-((Z)-(2phenylhydrazono) me-
thyl)phenoxy)methyl) benzene-1 J = 7.9, 
7.4, 1.5 Hz), 7.02-7.12 (6H, 7.11 (t, J = 1.1 Hz), 7.07 (tt, J = 7.8, 1.2 Hz)), 7.16 
(6H, dtd, J = 8.2, 1.2, 0.5 Hz), 7.20-7.30 (6H, 7.25 (ddd, J = 8.5, 1.5, 0.5 Hz), 
7.25 (ddd, J = 8.5, 7.4, 1.3 Hz)), 7.42 (6H, dddd, J = 8.2, 7.8, 1.5, 0.5 Hz), 7.54 
(3H, ddd, J = 7.9, 1.3, 0.5 Hz), 7.92 (3H, s).

Schiff base chloroform solution (9.90·10_3 mg/mL) was first mixed 
with TiO2 chloroform solution with increasing concentrations (from 0 to 1.64 · 
10_3 mg/mL), then sonicated for 15 min, centrifuged at 3000 rpm for 30 minute. 
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Result and discussion
New Schiff base ligand derived from hydrazine were synthesized and 

characterized by NMR spectroscopy and UV–Vis spectrum.
The absorption spectra of Schiff base in chloroform after the addition of 

TiO2 with various concentrations. Absorption spectra of nano TiO2-Schiff base 
(9.90x10-3 mg/mL) in chloroform after addition of TiO2 with various concentra-
tions. TiO2 concentration: 0 (blue line), 0.16x10-3 mg/mL (red line), 1.64x10-3

mg/mL (green line).TiO2 NP dispersed chloroform gave a near-UV absorbance 
peak at 356nm the band gap is found as 3.5 ev. 

Fig. 2. UV-Vis spectra of NPs TiO2, NPs TiO2+Schiff base

It has been concluded from the UV absorbance spectra that TiO2 reacts 
with intense UV light and instantly act as a photo catalyst through its hydroxyl 
radical causing breaking of strong covalent bonds. The peaks observed at 395, 

- -
methine groups of ligands also the absorption bands at 300-320, 300, 345, and 
295- ligand. 
Moreover, an additional weak vibrational satellite band at 450-500 nm is ob-
served as a result of the aggregation between the Schiff base units.With the inc-
rease of TiO2 concentration, the absorption spectra reveal several important fea-
tures. First, the intensity of the Q-band decreases gradually while the relative in-
tensity of the shoulder peak increases. As mentioned above, the shoulder peak is 
attributed to the aggregation absorption (fig. 2). These changes reflect the van 
der Waals interaction between TiO2 and Schiff base, indicating that more aggre-
gation formed with the addition of TiO2. 1 and 3 curves in the spectrum belong 
to the supramolecular ensembles. When we compare the two, different peaks ap-
pear after 430nm on the first curve. these are due to the van der Waals inter-
actions that occur with the increasing concentration of nanoparticles.

Conclusion
The hydrazine derivatives were synthesized and structural characterization 

was carried out through various spectroscopic techniques. Experimental para-
meters were observed in the UV-Vis and NMR spectra and compared with the 
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theoretical values. A good agreement existed between the theoretical and cor-
responding experimental results in a reasonable comparison. The results of UV-
Vis spectral analysis show that as the amount of TiO2 nanoparticles increases, 
various changes in peaks occur due to the newly formed van der Waals forces.
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EFFECT OF MODIFICATION ON THE PROPERTIES OF ZEOLITE 
ZSM-5 TYPE IN THE REACTION OF BENZENE ALKYLATION WITH ETHANOL

A.A.ISGANDAROVA 

SUMMARY

Acidic, textural and catalytic properties of catalysts based on ZSM-5 zeolite modified 
with boron and lanthanum in the reaction of benzene alkylation to ethanol have been studied in 
a flow-through unit at atmospheric pressure in the temperature range 350-500 ° C. It was found 
that in the presence of HZSM-5, alkylation does not proceed selectively. In the temperature 
range 350- -5, the yield and selectivity for ethylbenzene are 22.1-31.2 wt.% 
and 41.2-52.8%, respectively. Modification of zeolite HZSM-5 with boron and lanthanum in 
an amount of 4.0 wt.% significantly reduces the yield of by-products and increases the yield 
and selectivity for ethylbenzene. On 4% La-HZSM-5 and 4% B-HZSM-5 catalysts at 450 °C, 
the ethylbenzene yield is 36.2 and 37.3 wt%, and the ethylbenzene selectivity increases to 59.6 
and 62.1%, respectively. The 4% La 4% B / H-ZSM-5 catalyst demonstrates a high yield (39.8 
wt.%) and selectivity (69.2%) with respect to ethylbenzene, mainly due to a change in 
micropores and an optimal combination of Bronsted and Lewis acid sites of moderate strength.

Keywords: alkylation, benzene, ethanol, ethylbenzene, HZSM-5, boron, lanthanum, 
modification, selectivity.

21 



2021

UDC 544.478.12

METAL SUPPORTED ON NATURAL ZEOLITE 
AS CATALYSTS FOR CONVERSION OF PROPANOL

E.D.VALIYEVA
Azerbaijan State University of Oil and Industry

Esmer_elesgerli@mail.ru

The oxidation of propanol has been investigated over copper oxide and nickel oxide 
supported on commercial NaX zeolite. The catalyst screening illustrated that nickel oxide cata-
lyst was the most active catalyst. The conversion to CO2 became appreciable in the range of 
220-280 C. The reaction rate depended mainly on the propanol concentration and the reaction 
temperature. The apparent activation energies over cobalt oxide and nickel oxide were deter-
mined to be 251.3 and 273.1 cal/mole, respectively.

Keywords: Oxidation of alcohols, Catalytic oxidation, Supported metal oxide, NaX zeolite

Air purification is a very important current topic and has 
become a public concern. In order to treat atmospheric pollution, a lot of re-
search is being carried out to reduce or treat these pollutant emissions. Air pol-
lutants generally fall into two categories: primary and secondary. The former 
are emitted directly from a given source (COx, NOx, SO2) while the latter re-
sult from the chemical transformation of a substance in the atmosphere (O3,
H2SO4, HNO3). Among air pollutants, volatile organic compounds (VOCs) are 
dominant pollutants which have the distinction of being both primary pollu-
tants, precursors of secondary pollutants and themselves secondary pollutants. 
As a result, they will have several impacts at different scales on humans, the 
environment and the economy. In general, the terms “direct impacts” and “in-
direct impacts” are used to refer to these consequences at the level of the emis-
sion source and in the atmosphere [1, 5]. Heterogeneous catalysis is very im-
portant for chemical technology, many catalyst materials are prepared and 
widely used in various industrial processes. methane reforming [8, 9, 10] and 
CO2 hydrogenation [11, 12, 13, 14]. Catalysts are mainly metal and metal 
oxide-based materials and usually take the form of nanoparticles with a large 
specific surface area [15]. For example, nickel nanoparticles supported on 
reducible oxides have been found to be active for the oxidation of CO to CO2
in the environment due to their quantum measurement effect due to the 
thickness of the Ni islands, which can be used to reduce CO levels in buil-
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dings.]. These findings revealed the complexity of the active sites in the ca-
talysis of reactions and the fact that many material parameters can affect the 
properties of the active sites. Thus, in-depth knowledge of the active areas, in-
cluding structure, chemical state, and interactions with both reactive molecules 
and substrate materials, is essential to understanding heterogeneous catalysis 
and fine-tuning the reaction properties.

Materials and methods Catalyst preparation The catalysts used in this 
study were NiNaX, a nickel oxide, molecular sieve loaded with commercial 
NaX. Developed by NiO The impregnation method using Ni (NO3)2 2.5H2O
and Ni (NO3)2 .6H2O were used as metal sources. NaX zeolite was soaked in 
the solution and left overnight in air at 400°C for 2 hours after drying at 110°C. 
NiO was 0.8 wt%. The specific surface area and pore size of the catalysts were 
determined by adsorption N2 / Micromeritics desorption technique tool with 
ASAP 2020. The catalysts were degassed at 90oC before measuring the surface 
area of the vacuum tube. A standard procedure for the determination of a 
specific surface area was based on the adsorption of N 2 in a field N 2 liquid 
Catalytic Reactor 

The reactors are made of stainless steel column 5 cm in diameter, 1 m 
high (0.8 kg CuO catalyst) and 10 cm in diameter, 1.5 m high (packed with 6 
kg NiO catalyst). The reactor is electrically heated by a heat strip. A thermo-
couple is included in the reactor; then connected to the temperature regulator to 
measure the reaction temperature.and adjusted to isothermal conditions

.
The flow diagram and experiment equipments were shown in Figure 1a

Conclusions and discussion The process of conversion of propanol to 
Ni-containing NaX catalyst samples has been studied in detail. The results 
obtained are given in Table 1. As can be seen from the results given in the 
table, the conversion of alcohol is observed starting at a temperature of 523K. 
As mentioned above, this temperature was 473K for Co-containing catalysts. 
The maximum conversion of alcohol corresponds to the NaX + 5% Ni sample 
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and is 70.0% (723K). The maximum yield of carbonyl compounds (acrolein + 
propion aldehyde) also corresponds to the above-mentioned catalyst sample 
and temperature and is 13.0%. The maximum yield of propene also corres-
ponds to the NaX + 5% Ni sample and is 22.3% at 623K. The maximum yield 
of carbon dioxide, a product of complete oxidation of alcohol, corresponds to 
the sample NaX + 10% Ni and is 47.4% (723K).

The conversion of propanol to NaX + Ni catalyst samples results

Catalyst characteristics As is well known, the surface molecules of a 
solid are bound only to the molecules of the inner layer. The surface bonds are 

Catalyst
Temperature, 
K

Yield of reaction products%
Conversion,
%

2 3 6 acrolein propional
dehyde

NaX+1% Ni

423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
523 21.6 8.7 0.0 0.0 30.3
573 31.7 20.9 0.0 0.0 50.6
623 38.6 15.4 0.0 2.6 56.6

673 41.6 12.3 0.0 3.9 57.8
723 43.6 8.2 0.0 6.5 58.3

NaX+2.5% Ni

423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
523 25.6 11.3 0.0 1.3 38.2
573 35.0 17.9 0.0 2.6 55.5
623 40.3 20.1 0.0 6.5 66.9
673 41.6 18.9 0.0 3.9 67.4
723 42.9 9.2 0.0 2.6 68.0

NaX+5% Ni

423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
523 26.9 14.8 0.0 1.3 43.0
573 35.0 19.9 0.0 2.6 57.5
623 37.9 22.3 0.0 5.2 65.4
673 38.4 20.6 0.0 7.8 67.0
723 39.7 16.9 0.0 13.0 70.0

NaX+10% Ni

423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
523 11.4 3.8 1.8 2.6 19.6
573 23.7 6.7 3.6 5.2 39.2
623 36.5 7.2 2.4 1.3 47.4
673 42.9 4.1 0.0 0.0 48.0
723 47.4 1.5 0.0 0.0 48.9
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not saturated, which is compensated by the attraction of gas, vapor or liquid 
molecules to the surface of a solid. This phenomenon (adsorption) appears in 
more detail when defective structures are formed in the catalyst during the 
synthesis of the catalyst. Therefore, one of the main properties of the catalyst 
characterizing its catalytic activity is its specific surface area [5].A specific 
surface can be measured by various methods [13]. Taking into account the 
simplicity of the hardware, the repeatability of the results, sufficient 
measurement accuracy, simplicity of calculations and convenience of existing 
methods for determining the specific surface of the catalyst, our side chose the 
chromatographic method for determining the amount of Specific surface area 
measurements and pore dimensions of secondary catalysts are summarized in 
Table 1. Shows Calculated theoretical yields of reaction

Specific surface area and average pore size respectively for NiNaX oxi-
de catalyst. 488.0 m2/g and 24.7 Å, the specific surface area and the average 
pore size of the nickel oxide catalyst do not differ from it. The NiNaX catalyst 
is 484.6 m2 / g and 25.2 Å, respectively.

Table 1. Calculated theoretical yields of reaction

Used. X-ray phase analysis of Ni-containing catalyst samples used in the 
oxidation of propanol was performed before and after the process 1; 2.5; 5;10
Radiographs of NaX samples containing 10% Ni before and after the experi-
ment were given

32.037 ° correspond to the standard sample of the original NaX zeolite. 2 =
37,386 (111); Peaks 43,478 (200) and 63,222° (220) prove that NaX + Ni 
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samples contain NiO particles. The sharpness and intensity of these peaks 
suggest that NiO nanoparticles have a high degree of crystallinity. This sug-
gests that nickel (II) nitrate impregnated on the surface of zeolite decomposes 
completely to NiO nanoparticles when heated to 5500°C. The average size of 

-X-rays is 1.54056 nm. = FWHM and -diffraction angle 
are calculated on the basis of the peak. k is an empirical coefficient and is 0.9. 
As a result of the calculations, it was determined that the average size of NiO 
particles in the structure of NaX zeolite is 28,314 nm. This suggests that the
size of NiO particles in the structure of zeolite is at the level of nanoparticles.

Conclusion
Catalytic oxidation of propanol in excess oxygen is carried out over two 

catalysts. The activities of all catalysts are investigated in terms of light-off
temperature at 50% conversion. The reaction is operated in the range of 40 to 
280°C. The complete combustion product such as CO2 and water are obtained 
as the major products within this temperature range. Among the two catalysts 
studied, NiO loading on NaX catalyst is suitable for complete oxidation; as a
result, CO2 is apparently produced as primary product, indicating the efficiency 
of nickel in promoting the destruction of the C-C bond to complete combustion 
products. In this study, NOx is not found to be a product from the catalytic ox-
idation due to the low reaction temperature. The reactions over copperand 
nickel oxide catalysts at 280 °C show a second order dependence on  concen-
tration. 
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INFLUENCE OF TEMPERATURE ON THE PROCESS OF SYNTHESIS OF SILVER 
-217 YEAST FUNGUS

M.M.CAFAROV, S.I.HUSEYNOVA, I.T.BABAYEVA, 
Q.I.EYVAZOVA, Z.A.AGAMALIYEV 

SUMMARY

The main aim of the given article is to study the influence of temperature on the 
synthesis process of silver nanoparticles by BDU – 217 yeast fungus, taken from the cultures 
collection of Microbiology department of Baku State University. 
optimal temperature for the strain of this yeast fungus to synthesize silver nanoparticles is 
between 25 – 300C. The samples that were incubated at 25 and  300C, showed darkening of 
reaction mixture and 408 nm length absorption in UV-spectrophotometer. The samples sowed 
at 250C, synthesized 33,5 – 35,4 nm length spherical silver nanoparticles. The ones sowed at 
300C, synthesized 34,2 – 37,5 nm length spherical silver nanoparticles, that were seen under 
electronic microscope. Analysis of the samples in an X-ray phase spectroscope at 25 and 300C
showed the peak of absorption (Ag Lal, characteristic of silver nanoparticles. 

          Keywords: yeast fungus, silver nanoparticles,  temperature, Candida guillermondii, UV
– spectr, a scanning electronic microscope, X-ray spectr.

33 



2021

554:612.1.111:632.95:631.82

sevincmammadova.i @bsu.edu.az
sevaxalilovna@mail.ru

-
-

-

-
-

-

-
-

-

-

-

34 



-25

-

-

-
-
-

- -
-
-
-
-
-

Ammophos Kristalon

RBC (1012 1,70±0,152 2,80±0,899 1,80±0,326
P >0,2 >0,5
WBC (109 28,00±1,374 39,00±7,952 25,10±3,844
P >0,5 <0,001

35 



1,70±0,152×1012

2,80±0,899×1012

-

-

[3].

-

 

1.

36 



2. -

- -29.

. 7-10.
3.Clauss T.M., Dove A.D., Arnold J.E. Hematologic discorders of fish // Vet Clin North Am 

Exot Anim Pract, 2008, Sep, 11(3), p. 445-62.
4.Finney D.J.  Probit analysis // Cambridje: Cambridje University Press, 1980, p.333.
5. Gilbert R.J., Lewis G.W. Pond fertilization and liming, 2019, p.200.
6.Grant K.R. Fish hematology and associated disordes // Clin. Lab. Med, 2015, Sep, 35 (3), 

p.681-701.
7.  Lutnicka H., Bojarski B., Ludwikowska A., Wronska D., Kaminska T. et.al  Hematological 

alterations as a response to exposure to selected fungicides in common carp (Cyprinus 
carpio) // Folia Biol ( Krakow), 2016, 64(4), p. 235-244.

k -

ki,

CHANGES IN SOME INDICATORS OF THE PHYSIOLOGICAL STATE 
OF THE BLOOD OF ANIMALS UNDER EXPERIMENTAL CONDITIONS

S.I.MAMMADOVA
SUMMARY

Blood, with its constituent parts, being the internal environment of the organism, 
reflects in its composition its metabolic reactions occurring in close interaction with the 
external environment. The relationship between the organism and the external environment in 
fish is carried out with the help of the nervous system. Shifts in the composition of the blood, 
which constantly occur under the influence of a variety of external influences, are carried out 
mainly due to reflex influences through the nervous system. This applies equally to the 
chemical and cellular components of the blood. Studies have shown that the drugs cause rather 
drastic changes in the physiological state of fish blood cells. It also depends on the con-
centration of the tested drugs, the age of the animals and the physical condition.

Keywords: blood, erythrocytes, leukocytes, platelets
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POSSIBILITY OF PRACTICAL APPLICATION OF ANTIMUTAGENS 
TO REDUCE THE GENOTOXICITY OF PROMUTAGENS SURROUNDING 

THE ENVIRONMENT

N.T.HUSEYNOVA, L.Q.RASULOVA 

SUMMARY

The pecullarities of the genoprotect -tocopherol. Sodium 
selenite and their combination with reqals to chemical compoude of promutagenous type of the 
complex of analysis methode determining the mutagenesis efficiency in interrelation with the 
state of metsbolism system activity. The most effective doses of antimutagenes studied have 
been revealed and it has been found that upon the transport of mutagenous products to DNA 
chromosomes their genoprotective effect is realized, at least, by two mutually complementary 
ways of the induced mutagenesis correction.

Keywords: mutagen, promutagen, xenobiotics, antimutagen, environmental promu-
-tocopherol.
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MODELING OF OIL RECOVERY OF DEPOSITS DEVELOPED 
IN THE MODEGAS DISSOLVED IN OIL

F.F.MAHARRAMOV, J.J.SHARIFOV

SUMMARY

The article examines the reasons for the varying degrees of utilization of reservoir 
reserves. a comparative analysis of the initial and current balance and recoverable reserves, 
current and final oil recovery factors of a number of objects of the offshore fields of azerbaijan, 
characterized by the regime of gas dissolved in oil, has been carried out. it was found that such 
a wide change in the oil recovery coefficients of deposits is associated with a different degree 
of activity of the energy of the reservoirs and the fluids saturating them. the influence of 
various parameters on oil recovery occurs in their complex interaction, which changes during 
the development of the reservoir.

Taking into account the averaged values of a number of parameters using multivariate 
correlation-regression analysis using computer technology, a model of oil recovery of offshore 
facilities of the republic was obtained, characterized by the regime of gas dissolved in oil. 
based on the detailed geological field analysis of each component of the resulting model, it is 
possible to predict more objectively the oil recovery of the studied deposits.

Keywords: correlation and regression analysis, gas dissolved in oil, oil recovery, 
balance and current reserves.
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RECENT GEODINAMICS AND SEISMICITY OF THE SOUTHERN SLOPES 
OF THE GREATER CAUCASUS (WITHIN AZERBAIJAN)

F.ALIYEV

SUMMARY

The Greater Caucasus is one of the most seismically active areas of the Alpine fold belt, 
where strong and destructive earthquakes periodically occur. The modern structure of the zone 
was formed under the influence of the processes of alpine tectogenesis in the geodynamic 
setting of lateral compression, characteristic of the area of pseudosubduction interaction of the 
North and South Caucasian continental microplates. Resultant data  on the territory of 
Azerbaijan and the national sector of the Caspian water area testify in favor of the 
pseudosubduction interaction of microplates, which caused the tectonic layering of the alpine 
formations of the continental slope, the marginal sea and the island arc into plates of different 
scales combined into cover complexes. The process of pseudosubduction of the South 
Caucasian microplate under the North Caucasian one continues at the present stage of alpine 
tectogenesis, as evidenced by observations of the geodynamics of the region in real time. One 
of the indicators of ongoing pseudosubduction is seismicity, which is unevenly distributed over 
depth. An analysis of the distribution of earthquake foci indicates the existence of structural-
dynamic relationships between them and subvertical and subhorizontal contacts in the earth's 
crust. Horizontal and vertical seismic zoning finds an explanation in terms of block divisibility 
and tectonic layering of the earth's crust, in the structure of which earthquake foci are confined 
mainly to the intersection points of ruptures of various directions or to the planes of deep 
tectonic disruptions and lateral displacements along unstable contacts of material complexes of 
different directions.

Keywords: modern geodynamics, seismicity, pseudosubduction, active faults, Greater 
Caucasus
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neft k m ri 1,359,306 1,229,234 1,195,644 1,325,903 1,515,830 1,599,097
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THE ECONOMIC SIGNIFICANCE OF THE BAKU-TBILISI-KARS 
RAILWAY CORRIDOR AND ITS IMPACT 

ON THE SUSTAINABLE DEVELOPMENT OF AZERBAIJAN

P.ORUJOV 

SUMMARY

In the modern world, political and economic processes are formed under the influence 
of two main trends: globalization and regionalization. The economies of the world countries 
are integrating as a result of globalization and defending their interests as a result of 
regionalization. As a result of regionalization in the world, intensive trade and economic 
relations are formed between countries, in connection with which there is a need to form global 
transport corridors. The political and economic importance of transcontinental transport 
corridors is growing from year to year and accelerates the sustainable economic development 
of countries. Against the background of growing trade relations between China and Europe on 
the Eurasian continent, the importance of the Baku-Tbilisi-Kars railway corridor, which will 
become an iron bridge between Europe and Asia through Azerbaijan, Georgia and Turkey, is 
growing every year. One of the main functions of this corridor is to ensure economic and trade 
relations between the countries through which it passes, to ensure the shortest, safest and most 
efficient transport traffic from Western Europe to East Asia. Baku-Tbilisi-Kars, the Eurasian 
transcontinental rail corridor, will attract cargo from China to Europe and vice versa, 
increasing container and intermodal transport in both directions. This road will serve to 
increase the transit potential of the region, accelerate the process of European integration of 
Azerbaijan, Georgia and Turkey, further develop cooperation within the framework of the 
European Neighborhood Policy, expand foreign economic relations of our country and ensure 
sustainable economic development.

Keywords: Baku-Tbilisi-Kars, railway, sustainable development, TRACECA
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- -

3. Düstur 2- - ( n/2  n/2=41,8 mm.

-
xi / n/2 Lg xi / n/2xi, mm

77,9 1999 1,863 0,27022
73,3 1966 1,753 0,24378
63,1 1963 1,509 0,17871
57,2 2017 1,368 0,13608
56,8 2011 1,358 0,13303
56,4 2010 1,349 0,12996
55,8 2016 1,334 0,12531
49,4 2000 1,181 0,07241
49,2 1973 1,177 0,07065
46,9 2002 1,122 0,04985
44,6 1961 1,067 0,02802
44,2 1982 1,057 0,02410
39,9 2006 0,954 1,97965=-0,02035
36,8 1988 0,880 1,94453=-0,05547
35,2 1967 0,842 1,92522=-0,07478
35,0 2004 0,837 1,92275=-0,07725
34,6 2008 0,827 1,91776=-0,08224
32,5 1979 0,777 1,89056=-0,10944
32,0 2015 0,765 1,88383=-0,11617
31,6 1968 0,756 1,87837=-0,12163
30,3 1989 0,725 1,86012=-0,13988
30,0 2005 0,717 1,85580=-0,14420
30,0 2014 0,717 1,85580=-0,14420
29,7 2013 0,710 1,85144=-0,14856
29,1 1987 0,696 1,84257=-0,15743
28,6 1995 0,684 1,83505=-0,16495
28,5 1980 0,682 1,83353=-0,16647
27,3 1969 0,653 1,81484=-0,18516
26,7 1984 0,639 1,80519=-0,19481

-0,64087

4. Düstur 4-  /  / = - 0,02210.
5. / =  0,02210 xüsusi
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( )  C  = 0,58.( ) ( )( ) = 0,695.
7. Düstur 1- -(  )  =  / ( ) = 41,8 x 0,695 = 29,1 mm.     

Cs/ ) bircins rayon-
-

Cs/ =
–

M nt q ill ri Me, 
mm Cs Cs/

1961-2018 26,6 41,8 -0,0221 0,58 0,695 29,1 1,29 2,63
1961-1964, 1966-
1969, 1972-2018 30,1 42,4 -0,0152 0,49 0,726 30,8 1,27 3,02

1961-1964, 1966-
1969, 1972-1975, 
1977-1989, 1992-
1999, 2002-2018

23,5 37,5 -0,0294 0,67 0,664 24,9 2,19 3,98

1961-1964, 1966-
1970, 1972-2018 22,4 35,3 -0,0266 0,64 0,674 23,8 2,25 4,41

Maksimal –

M nt q T minatlar, %
0,1 1 5 10 20 30 40 50
123 87,2 62,5 51,7 38,9 34,3 29,4 25,3
115 81,9 60,1 50,8 41,3 35,4 31,1 27,7
151 89,4 57,0 45,1 34,1 28,1 23,8 20,4
125 75,9 50,0 40,5 31,7 26,7 23,1 20,3

- -
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. 1. -
- - - - Bütöv qamma t minat yrisi;
            K sik – qamma t minat yrisi.

-4-
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em -
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CALCULATION OF DAILY MAXIMUM PRECIPITATION 
USING TRUNCATED PROBABILITY CURVES 

A.MAHARRAMOVA 
SUMMARY

The article is devoted to the calculation of the guaranteed daily precipitation of 
meteorological observation points operating in the Absheron Peninsula. Taking into account 
the fact that the empirical points corresponding to the largest values in the observation series 
tend to deviate sharply from the traditional analytical supply curves, for the first time in 
Azerbaijan cross-gamma analytical supply curves were applied. It has been found that these 
curves allow a better approximation of the points at the top of the empirical supply curves 
considered compared to the whole gamma curve. The calculations used data from four 
observation posts from 1961 to 2018.

Keywords: maximum daily precipitation, truncated probability curve, heterogeneous 
series, coefficient of variation, coefficient of asymmetry, probable values.
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x st likl rin 
- raiti t hlil olunur.

-
k-damar x st likl rinin 

d r c d - -
yonun -

-
rinin

t yini v ndirilm yy n edilir. 

tibbi- , -
-

-
- -

-
5,42 min km2- -

-
-

2-
- -

ti-
ya
Çox -
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T qs di. traf mühit kompo-
nentl rinin tibbi ekoloji qiym tl ndirilm si v k-damar x st likl -
rinin ya nilm si, -

lo t yini v on-
rifl ndirilm yy n edilm si t sas m qs dini 

t
T rhi.T bi t v insan s hh ti, iqlim v insan s hh ti haq -

da elml - bii amill rin, xüsusil meteoroloji ünsür-
l rin insan s hh tin t qiql c-
rübi t miyy t fayda verm y

Vaxtil Hipokrat x st likl rin s b bl ri iç risind razi, iqlim, f sill r, 
ha -kimy vi v ziyy ti il laq t
ver - li ibn Sina müxt raitl rinin insan 
s hh tin t sirinin d qiq t mövsümd
müalic hriz v h t verm yi çox 
vac

-

-

tinin in-

-
hh tin t siri v onun proqnoz sah sin

rçiv sind
rinin t hlili müasir dövrd

Bu m qs dl Az rbaycanda müxt lif istiqam tli tibbi- mala -
-praktiki h miyy tini n z r almaq m qs d lem dair 

s rl rind
elmi-praktiki m s l l r daha zmunda s yubov 
t r find insan s hh laq li sisteml rinin 
n tic l h miyy t k

Az onun 
m rinin h miyy ti 
çox böyükdür. Onun ür k-damar x st likl n metopata-

yy n edilm sind rolu v -
diki-praktiki h miyy t malikdir. hb rliyi v bilavasit

t sir ed
üzr l rinin t hlük siz, indifferent, az riskli, riskli, 
k in proqnoz istiqam tl rinin 
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t y rli hesab edilir. 
sas m s l l rd n biri d r find -

müalic m rk zl rinin biometeroloji s ciyy sin dair t hlill rin 
h td n d

t tic l rind -müalic kompleksl rind n
effektli istifad olunur. Müxt lif kurort-müalic (xüsus n d X z r sahili) 
kompleksl r üzr rtib etdiyi iqliml müalic edilm sinin prak-
tiki n tic l ri d y rlidir. Qeyd etm s l l rd n biri 
d tibbi- - tic l rind n tibbi elmi 
mü ssis l rd istifad edilm sidir.

rinin s rl rind d raitin insan 
orqanizmi il laq sin t

-praktiki h miyy t k sb edir. Bu sah d nin 
- ver n hiper-

s. x st likl
olaraq k skin iqlim d nlikl ri il üzvi sur td laq lidir. M.E.Abdullayev, 

n müxt lif x st likl -meteoroloji 
r.

m -
m dova t r find n t -
üçün metodik v y rli t dqiqat-

saitd bi-
s l l rin elmi-praktiki m s l l rinin tipo-

loji xarakterl rinin ön plana g tirilm si, d y rl ndirilm si mühüm h miyy t
malikdir. 

-
-

1- - -

regionlarda da bu problem mövcuddur. Son zam

- -
nos

-

- -
-

bi
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nfi t sirin m ruz qalan insanlarda x st likl rin, xüsusil ür k-damar 
x st likl b b olur [10].

-damar 

çoxdur. Mö - -

-
-damar x

-

- -
- -

- -ci 
2, 2019-

-
- -

ji 
prob - -

-

siya-
lanla-

9-cu il üçün 2500-
-

 

        2011      2015 2019
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30 273 

0 
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2 501 2 560 

8 293 
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MEDICAL-GEOGRAPHICAL ASSESSMENT OF THE IMPACT 
OF NATURAL-GEOGRAPHICAL AND ECOLOGICAL CONDITIONS 

OF THE ABSHERON ECONOMIC REGION ON CARDIOVASCULAR DISEASES   

S.I.RZAYEVA, A.R.MAMEDOVA

SUMMARY

The article analyzes the medical and ecological assessment of the components of the 
environment, medical and geographical conditions for the occurrence and spread of diseases. 
The influence of natural and geographical conditions and environmental factors on the body 
and the cause-and-effect relationship of the spread of diseases in the regions have been studied. 
The diversity of the geography of the spread of cardiovascular diseases in the Absheron 
economic region is being specified. The study of the natural-geographical conditions of the 
territory of the economic-geographical region, determination of the areas of any diseases, 
methods of combating them are analyzed. Environmental stress, stress, nervousness, radiation, 
diet, poor quality food, modified foods, etc. The role of such factors in the development of the 
disease is being clarified. Indicators for assessing the localization of the disease among the 
population and ways to raise their awareness have been identified.

Keywords: medico-geographical, cardiovascular, Absheron, ecological conditions, 
environment, human health, population health, climate change, khazri-gilavar wind
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ASSESSMENT OF RESOURCES OF CULTURAL HERITAGE IN AZERBAIJAN 
AND POSSIBILITIES OF APPLICATION OF INTERNATIONAL EXPERIENCE IN 

THE REGISTER (SMALL CAUCASIAN MEDICAL REGION)

V.S.DARGAHOV, S.A.TALIBOV, G.V.MAMMADOV

SUMMARY

Examples of cultural and material heritage differ in their attractiveness as a key 
direction in the future development strategy of tourism. The use of cultural heritage in tourism, 
one of the main challenges of the XXI century, has led to the presentation of the existing 
tangible and intangible resources of each country in international tourism. At the same time, 
the use of the tangible and intangible heritage of the people in the tourism industry has given 
impetus to additional income and sustainable development of communities. The base of 
cultural heritage resources includes examples of tangible and intangible heritage, national 
values and traditions created by the people.

Keywords: material and cultural heritage, register of tourism resources, Lesser 
Caucasus natural region, cultural tourism, cultural products.
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