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Abstract: The article describes the mechanochemical synthesis of a complex based on methylene blue (MB) and cobalt(II)
chloride and a description of the structure of the complex. The synthesis of the complexes was carried out by the mechanochemical
method by mixing the reagents in a stoichiometric ratio in an agate mortar until a homogeneous mass was formed.
Dimethylformamide (DMF) was added dropwise to the resulting reaction mixture until a homogeneous dark blue solution was
formed. The crystals required for X-ray diffraction analysis were obtained by slow evaporation of the reaction solution over a
week. The parameters of the crystals were analyzed by the X-ray structure method.The mechanochemical synthesis of the
complexes was carried out by mixing the raw materials in stoichiometric proportions by grinding them in an agate mortar. DMF
was added dropwise to the reaction mixture until a homogeneous dark blue solution was formed. The crystals required for X-ray
diffraction analysis were obtained by evaporating the solution at room temperature for a week. The reaction yield was 85%. The
mechanochemical synthesis of the [MB]2[CoCls] complex was proven based on X-ray diffraction analysis. The crystal required for
X-ray diffraction determination of the structure was grown only from a DMF solution. It has been established that the synthesis of
complexes based on transition metal chlorides and MB can be easily carried out using the mechanochemical method.

Keywords: mechanochemistry, synthesis, methylene blue, d-metal, cobalt(Il) chloride, solvent, complex, crystal, X-ray
structure, pseudotetrahedron, isostructure, cell, angle.

Introduction. "Mechanochemistry is a chemical reaction resulting from the direct
absorption of mechanical energy" (IUPAC definition). There is a growing interest in
developing a method to perform mechanochemistry in a solvent-free environment.
Currently, scientists are investing more in creating clean and environmentally friendly
reactions when combining solids with each other. Removing solvents during the reaction
can have many positive effects. Solvents can also interfere with final product release due
to solubility issues and coordination of the solvent with the metal ion, resulting in the
need for solvent removal. In addition, avoiding solvents can minimize safety issues. This
so-called green involves the development of a chemical approach to synthesis that is less
wasteful, cost-effective, environmentally friendly and safe without the use of solvents [1].

The term mechanochemistry was first used in "Textbook of General Chemistry"
published by Wilhelm Ostwald, professor of Riga Polytechnic School in 1885-1887.
Among the forefathers of mechanochemistry are the American Matthew Currie-Lee and
the English Michael Faraday. One of the first works in Russia was published by Flavian
Flavitsky in 1902 in the "Journal of the Russian Society of Physico-Chemists".

When medicinal substances are crushed, micronization of the product occurs, as a
result of which a number of positive properties appear in them (solubility, increased
bioavailability, longer duration of action, etc.). It is very important to preserve such new
properties of medicinal substances for a long time. Because freshly ground powders are
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stored for a long time, the particle size increases, which means that the resulting healing
efficiency is lost. This creates the problem of preserving the positive properties that
appear when the medicinal substances are crushed. One of the solutions to this problem
is the grinding of medicinal substances together with polymers. In this case, "entropy
frozen" systems are formed, that is, very small particles of the medicinal substance (even
at the molecular level) are dispersed within the polymer macromolecule. As a result,
particle size increase and recrystallization, which occurs during storage of drugs, is
prevented. Polymers stabilize the positive properties achieved in mechanical
performance, facilitate dissolution and absorption of poorly soluble medicinal substances
[2,3].

As a result of plastic deformation of a solid, its shape and size change. Defects
appear in the body, accumulate, and this causes changes in its physical and chemical
properties. A set of defects can facilitate the chemical interaction of solids. Mechanically
processed solids have an activation process, that is, during the grinding process, the
particle size approaches a certain critical size. Mechanical activation not only increases
the surface of the object, but also leads to the accumulation of defects in the entire volume
of the crystal. This changes many of the physicochemical properties and reactivity of
solids. In order to change the reactivity of solids in the desired direction, specific
mechanical activation methods (reaction environment, impact energy, reaction time,
temperature, impact appearance) should be used, because the chemical reactions of solids
depend on various defects in the crystal according to the mechanism [4].

Ball, flow, rotor-flow, disintegrator, dismembrator, colloidal, planetary type
mechanoreactors and mills are used for mechanical activation of substances, mechanical
grinding and mechanosynthesis in solid phase processes. The working principles of the
reactors are also different, and in most cases, the most suitable and convenient for
carrying out the mechanosynthesis reaction are planetary-centrifugal type
mechanoreactors. Because in these reactors, the impact force is given to the substances by
means of spheres with a complex trajectory (percussive, crushing-sliding), and the impact
force and time can be controlled [5].

Ball, flow, rotor-flow, disintegrator, dismembrator, colloidal, planetary type
mechanoreactors and mills are used for mechanical activation of substances, mechanical
grinding and mechanosynthesis in solid phase processes. The working principles of the
reactors are also different, and in most cases the most suitable and convenient for carrying
out the mechanosynthesis reaction are planetary-centrifugal type mechanoreactors.
Because in these reactors, the impact force is given to substances by means of balls with
a complex trajectory (percussive, crushing-sliding), and the impact force and time can be
controlled [6].

As aresult of plastic deformation of a solid body, its shape and size change. Defects
appear and accumulate in the body, and this causes changes in its physical and chemical
properties. A set of defects can facilitate the chemical interaction of solids. There is a
process of activation of mechanically processed solids, that is, during the grinding
process, the particle size approaches a specific critical size. Mechanical activation not only
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increases the surface of the object, but also leads to the accumulation of defects in the
entire volume of the crystal. This changes many of the physico-chemical properties and
reactivity of solids. In order to change the reactivity of solids in the desired direction, it
is necessary to use specific mechanical activation methods (reaction environment, impact
energy, reaction time, temperature, appearance of impact), because according to the
mechanism of chemical reactions of solids depends on various defects in the crystal [7].

Aggregation processes that occur during mechanical processing of a mixture of
inorganic salts and organic acids were investigated by physicochemical methods. It has
been proven that neutralization reactions occur between benzoic, salicylic, acetylsalicylic,
lemon, sebacin, indolelux, ascorbic acids and alkali metal carbonates.

RCOOH + M:2CO3 — RCOOM + MHCO:s
2RCOOH + M2COs — 2RCOOM + H20 + CO:
RCOOH + MOH — RCOOM + H20

Here M = Li, Na, K ions, RCOOH - benzoic, salicylic acetylsalicylic, citric, sebacin,
indolyllux, ascorbic acids. Based on the above reactions, a mechanochemical technology
for obtaining fast-dissolving "foaming" dry compositions for use in the food and
pharmaceutical industries has been developed [8, 9].

IR-spectra of complexes of rutin with FeSOs, starch, dextrin and urotropins obtained
by mechanochemical method were studied. The frequency analysis of the spectra of rutin
and related complexes showed that the alcohol and phenolic hydroxyl groups of rutin
are the most active, and the carbonyl group is not involved in the formation of complexes.
The rutin complex formed with FeSOs has a blue color, while the starting substances have
other colors. This indicates that a complex compound was formed as a result of the
reaction between Fe*? d-element and rutin [10, 11].

Methodology & empirical analysis. Mechanochemistry studies the chemical and
physicochemical changes of matter under the influence of deformation.
Mechanochemical transformations are associated with the transition of a substance to a
metastable chemically active state, as well as an increase in mass transfer due to the
absorption of mechanical energy. One of the causes of chemical activation of deformation
effect, friction is vibrational and electronic excited states of interatomic bonds, mechanical
stress and broken bonds, including the appearance of various structural defects [12].

The increased interest in nanocrystalline materials has increased the activity to
study them. At the same time, non-traditional methods of obtaining such materials play
an important role, which may include the mechanical fusion method based on the use of
ball grinding of a mixture of individual components included in their composition [13].

Synthesis of complexes was carried out by mechanochemical method by mixing
reactants in a stoichiometric ratio until a thin mass was formed in an agate mortar. DMF
was added dropwise to the resulting reaction mixture and the process continued until a
homogeneous dark blue solution was formed.

Crystals required for X-ray structural analysis were obtained by slow evaporation
of the reaction solution for one week. Crystal parameters were analyzed by X-ray
structure.
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Results. The mechanochemical method is to decompose polymers, synthesize
intermetallics and ferrites, obtain amorphous alloys, and activate powder materials. A
specific example of production using the mechanochemical method is the synthesis of
(thermoelectric material) in a planar ball mill. This method provides mechanical
processing of solids. Interesting mechanochemical ideas emerge in collaboration with
experts in far-seeing fields. Thus, thanks to the scientists of the Institute of General and
Experimental Biology of the Russian Academy of Sciences (Ulan-Ude), it was possible to
discover such a completely unknown field as the technology of the production of
medicines of ancient Tibetan medicine. Ancient pharmacists have been found to have
used some mechanochemical approaches, especially in the production of medicines from
metals. For the researchers, the result of repeating the technology from a treatise of
thousands of years ago was surprising, in which a solid preparation of Silver was
obtained, on which a "buffer" concentration of 1 mg/1 of Silver was kept in solution (this
is the recommended concentration for medical use).

It is very important to establish fundamental practices in the laboratory to
determine the results of the research. As is common in experiments, parameter values
must be determined that minimize the amount of waste, equipment use, and materials
required to obtain the desired reactions.

Crystals of methylene blue (MB) and d-metal salts are brought to a soft, fluffy, flour
form in the solid phase in agate mortar, as a result of which the substances are activated
and plastic deformation occurs. Grinding of materials is accompanied by the breaking of
chemical bonds, which predetermines the subsequent formation of new chemical bonds,
that is, the occurrence of mechanochemical reactions. When grinding materials, the
mechanical effect is pulsating; however, the generation of the tension field and its
subsequent relaxation does not occur during the entire time the particles are in the
reactor, but only when the particles collide and for a short time after that. The mechanical
effect can be not only impulsive, but also local, because it does not occur in the entire
mass of the solid, but only in the place where the stress field appears and then relaxes.

1) These are chemical reactions that occur during grinding or grinding of reagents
used to produce products in very small samples with little or no solvent.

2) The observation of chemical reactions between solids during mechanical grinding
has made great progress throughout history and continues to do so. Development with
the invention of better technologies such as orbital ball mills. Reactions with metal salts
can be consistently monitored and analyzed using visual observation, solid infrared
spectroscopy, and elemental analysis.

3) Then, reactions of metal salts with organic ligands can be carried out. They are
observed and compared to determine their mutual reactivity. With this approach, these
reactions become a safer and more cost-effective method for the synthesis of coordination
compounds.

Synthesis of complexes. For the synthesis of [MB]:[CoCl4] crystal, 82 mg (0.2 mmol)
of methylene blue pentahydrate — [MB]CI-5H20 and 23.8 mg (0.1 mmol) of CoCl2:6H20
salt were mixed by the mechanochemical method, in which the solvent had a negative
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effect on the reaction process. influence was ruled out. The reagents CoCl2:6H20 (23.80
mg, 0.1 mmol) and [MB]CI-5H:0 (82 mg, 0.2 mmol) were mixed in a 1:2 stoichiometric
ratio on an agate mortar until a thin mass was formed. 5.0 mL of DMF was added
dropwise to the reaction mixture and the process was continued until a homogeneous
dark blue solution was formed.

Elongation ellipsoids are drawn at the 50% probability level. The sparsely
populated disordered Cl(4B) atom was excluded. Symbols A and B denote independent
[MB]* cations.

Table 1. Bond lengths (d) and bond angles (®) in structure (I).

ATOM ATOM D, A ATOM ATOM D, A ATOM ATOM D, A

co cn 2.263(3)  NI0A Cl1A 1.33(1) C72A N7A 1.47(1)
co Cl2 2.265(3) C9B CSB 1.33(1) C32B N3B 1.46(1)
co C13 2.257(3) C7A N7A 1.36(1) C6A C7A 1.41(1)
co Cl4 2.242(4) C7A C8A 1.44(1) Cl4A N10A 1.35(1)
C72B N7B 1.47(1) N7B C71B 1.44(1) Cl4A C9A 1.44(1)
N3A C31A 1.46(1) N7B C7B 1.35(1) C6B C12B 1.36(1)
N3A C3A 1.35(1) CSB C7B 1.43(1) C6B C7B 1.40(1)
N3A C32A 1.46(1) S5B C12B 1.73(1) Cl1A CI2A 1.44(1)
C11B C9B 1.41(1) S5B C13B 1.73(1) C4B C3B 1.41(1)
C11B C12B 1.47(1) S5A CI2A 1.73(1) C4B C13B 1.38(1)
C11B N10B 1.32(1) C8A C9A 1.34(1) C1B C14B 1.44(1)
CI13A C6A 1.38(1) N3B C31B 1.47(1) N10B C14B 1.35(1)
CI3A Cl4A 1.42(1) N3B C3B 1.34(1) C14B C13B 1.42(1)
CI3A S5A 1.72(1) C2A C3A 1.40(1) CI2A C4A 1.38(1)
C2B C1B 1.34(1) C2A ClA 1.37(1) Cl1A ClA 1.40(1)
C2B C3B 1.42(1) C3A C4A 1.40(1) C71A N7A 1.48(1)

Crystals available for X-ray structure analysis were obtained by slow evaporation
of the reaction solution for one week. Details of the resulting crystal parameters and X-
ray structure studies are given below. The yield of the reaction is 85%.
DMFA
CoCl>-6H:0 + 2[MB]CI-5H20—[MB].CoCls + 16H20

Figure 1. Molecular structure and atomic numbering scheme of compound I.
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[MB]2[CoClL] (I) - Co* va Cu* cations have similar ionic radii, so they formed
similar complexes with MBCIL Similar to the [MB][CuCli] (II) complex, it forms
pseudotetrahedral, isostructural complexes. Cell parameters of both crystals are the
same: a=15,1404(7), b=14,9566(4), c=16,5237(8) A, p=115. 279(6) °, for crystal I V=3383,5(3)
A3; For crystal 1T a=15,1327(5), b=14,9456(3), c=16,5175(5), B=115,236(4), V=3379,18(19) As.

Figure 2. -1t stacking fragment and center-to-center distances in crystal structure I.

Conclusions. According to the obtained results, X-ray analysis of the crystal
structure of the complex compound [MB]:[CoCls] allows to determine the structure of the
substance. Figure 3.4 shows the structure of the complex crystal and its arrangement in
the cell. When water was used as a solvent, the complex precipitated as a crystalline
hydrate. When acetone, methyl alcohol, ethyl alcohol are used, due to the rapid
evaporation of these solvents, salt and MB crystals fell to the bottom of the mortar. Visual
examination using a microscope showed that the mixture consists of crystals of the initial
substances. It was studied that DMFA is a convenient solvent, and it was found that the
convenience of the mechanochemical method in performing the synthesis of transition
metal chlorides with MB, this result definitely depends on the composition of complex
compounds of metal ions and MB.

References

1. Do J.L., Fris¢i¢ T. Chemistry 2.0: Developing a New, Solvent-Free System of
Chemical Synthesis Based on Mehanochemistry. Synlett. 2017; 28(16): 2066—-2092.

2. XaamkoB C.C. MexaHOXMMUYECKME aACHEKThl TEeXHOAOTUN OMOAOTUYECKN
aKTUBHBIX BellecTs // ABroped. gucc... AOKT. TexH. HayK, TarkeHt, 1996. - 36 c.

3. Aomosckuit O.V. ITpukaagnas mexanoxumust: papMalieBTHKa ¥ MeANIIHCKas
IpoMblAeHHOCTs  //  OOpaboTKa AMCHEepPCHBIX MaTepuadoB U Cped:  MeXA.
Hepuoamdeckuii co. HayuH. Tpy40B. Boim. 11. Ogecca, 2001. C. 81-100.

140
Vol. 9 Issue 2 www.niet.uz
2024



NamdTI
ILMIV-TEXNIKA

\®

Scientific and Technical Journal of NamIET

4. DBoaaripes B.B. Mexanoxumus 1 MexaHM4IecKas akTUBAIVsI TBEPABIX BeIecTs//
Yecnexu xumun. — Mocksa, 2006.- T.75 (3). - C.203-217.

5. Koporaesa 3. A. [Iloayyenme  yabTpaguCIIepCHBIX  IOPOIIKOB
MeXaHOXMMUYeCKIM CIIOCOOOM U MX IIpUMeHeHHne AAsd MOAU(UIIPOBaHUI
MaTrepnaaos: Asroped. AuC.... KaH4,. XuM. Hayk. - HosocnOupck: VIXTTM CO PAH, 2008.
- 22c.

6. boaavipes B.B.. Mexanoxumms 1 MexaHndeckasl akTMBallVisl TBEPABIX BEIleCTB.
Yenexu xumuun. 2006; 75 (3): 203-217.

7. Jomosckuit O.J1. Ilpuxkaaanas mexaHoxumus: papMarneBTIKa U MeAUITHCKAs
HpOMBIIIAeHHOCTE.  OOpaboTka  AMCIEpPCHBIX MaTepuadoB U Cped:  MeXA.
nepuoamdeckuii cd. HayuH. TpyaoB. Ogecca. 2001; 11: 81-100.

8. Aymxmn A.B. Harosunpma E.B., boaasipes B.B., Adpyranos E.I.
MexaHoxummyeckne peakluy TBepAbIX OpraHMYecKux coeduHeHmit. Tes. Aoka.
Bcecorosn. Hayuno-texnmdeckoit KoH}. «MexaHOXMMMIYECKUI CUHTe3». BaaauBocTok.
1990; 162 - 167.

9. TIycekos C.A.,, Aymknun A.B., boaapipes B.B.. ®Pu3mko-xmMmuyeckyie OCHOBBI
MeXaHOXMMMYEeCKOTO I0Ay4YeHNs OBICTPOPacTBOPUMBIX AMCIIEPCHBIX CUCTeM. XMMMUs B
UHTepecax ycroyunsoro passutus. 2007; 1: 35-43.

10. Maxnaosaros X., Kpucraaaosnu 3., Xomumos P., Emmmberos A., AGayaaaes
OI. Vsyuennme JVIK-criekTpoB 1oamMkommaekcoB pytmHa ¢ FeSO4, xpaxmaaowm,
ACKCTPMHOM M YPOTPOIIMHOM. ¥Y30eKcKuil XumMmnueckuii >xypHaa. Tamkenrt, 2010; 4: 15-
18.

11. Xommmos @.0.. VIK-crieKTpockonmyeckoe M3y4eHne HeKOTOPBIX KOMILAEKCOB
PyTHHa CHHTe3MpPOBaHHBIX TBepaodasHbIM criocoboM. "Research Focus" international
scientific journal. 2022; 1: 189-198. (https://doi.org/10.5281/zenod0.7157130).

12. Abdullayev Sh., Hoshimov F.F. “Qattiq jism kimyosi va mexanokimyo”.
Monorpadunsa. HamMTV], Hamanran, 2018.

13. Koasaesa H.B., Kybaaosa /1.M.. Hanokpucraaanaeckue 1 aMop¢HbIe CI1AaBhl,
IOAy4eHHble MeXaHOXUMMIeCKUM MeToaoM. CoBpeMeHHble HayKOeMKle TeXHOAOIUMN.
2014; 7(2): 89-90.

141
Vol. 9 Issue 2 www.niet.uz
2024



NamdT1
ILMIV-TEXNIKA

\®;

Scientific and Technical Journal of NamIET | ISSN 2181-8622

CONTENTS

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT

INDUSTRY

Usmanova N., Abdukarimova M., Kamolova M., Ismoilova S.

Research on the process of building dress shapes in 3d space 3
Rayimjonov M., Rahimov F., Sarimsakov A., Muradov R.
Increasing the efficiency of retaining device for fine and large heavy 13
mixtures in cotton raw materials
Kosimov A., Ahmadjanov S.
Design of the mechanical properties of the fabric used by wind yarn 19
spinning from cotton and polyester fibers
Salokhiddinova M., Muradov M.
Ways to improve the efficiency of moving device used in air transportation 27
of cotton
Nazarova M.
Research of methods of antibacterial treatment of textile materials 33
Sheraliyeva R., O’ralov L.
Study of technological indicators of two-layer knitted fabrics obtained on 37
long Xing LXA 252 knitting machine
Turdiyeva O’., Khojiyev A.

42

Mathematical modeling of the development technology of selected leather
for the transformation assortment

GROWING, STORAGE, PROCESSING AND AGRICULTURAL

PRODUCTS AND FOOD TECHNOLOGIES

Uzaydullaev A.

Research on the food safety of pomegranate juice and concentrate 49
production technology

Kuzibekov S. 56
Safety studies in soybean oil production process

Ismoilov K., Khamdamov A.

Acceleration of heat and matter exchange processes in the final distiller with ~ 62
a convex-concave plate

Abdullaeva B., Soliev M. 67
Method of making syrup for cold drinks

Meliboyev M., Qurbanov U.

Compounds that determine their nutritional value based on the types of 73

food products

370
Vol. 9 Issue 2
2024

www.niet.uz



Scientific and Technical Journal of NamIET ISSN 2181-8622

Nishanov O’., Atakhanov Sh., Mamajanova M.

Effect of energy drinks on the human body 7
Ikromova Y., Nuriddinov Sh., Hamdamov A. 4
Optimization of heat load in three-stage distillation of vegetable oil micelles 8
Turg'unov Sh., Mallabayev O.

: : : : 90
Use in a new receptor in functional bread making

CHEMICAL TECHNOLOGIES

Ergashev O., Bakhronov Kh., Esonkulova N., Asfandiyorov M.,
Akhmadov M., Absalyamova I. 95

Determination of the inhibitory efficiency of the inhibitor synthesized based
on maleic anhydride by the electrochemical method

Ergashev O., Rakhmatkarieva F., Davlatova O.

Mechanism of H2O vapor adsorption in a type zeolites. The adsorption 102
isotherms.

Yoqubjonova M., Boymirzaev A.

Biomedical properties and applications of chitosan derivatives 107
Rajabaliyev N., Rahmonov J., Nigmatillayeva M., Rajabov Y.,
Akbarov Kh.

116

Thermodynamic study of the anti-corrosion properties of diciandiamide in

an acid environment

Ochilov A., Urinboeva M., Abdikamalova A. Kuldasheva Sh.,,
Eshmetov I. 123
Study of rheological flow curves of ED20 emulsions

Nozimov E., Sultanov B., Kholmatov D., Sherkuziev D., Nodirov A.
Phosphorus fertilizer technology activated from phosphorus powder and 129
mineralized mass

Kadirova M., Sabirov V.

Results of mechanochemical synthesis of methylene blue complex with 135
d-metals

Jalilov A., Sottikulov E., Karimova M., Boymirzaev A

Synthesis of polycarboxylate plasticizer based on acrylic acid and apeg and 142
its gel chromatographic analysis
Khusenov A., Ashurov M., Abdullaev O., Rakhmanberdiev G.

Determination of optimal conditions for the extraction of gelatin from 149
secondary local raw materials

Lutpillaeva M., Hoshimov F., Ergashev O.

Synthesis of silver nanoparticles using various reducing agents and 155
stabilizers

371
Vol. 9 Issue 2 www.niet.uz
2024



Scientific and Technical Journal of NamIET ISSN 2181-8622

Akhmadjanov I., Djalilov A., Karimov M.

Studying isotherms of adsorption and desorption of nitrogen on a sorbent 164
synthesis for selective extraction of lithium

Kalbaev A., Salixanov A., Seitnazarova O., Abdikamalova A.

Change of cation exchange capacity during the thermal treatment of 171
bentonite and their textural characteristics

MECHANICS AND ENGINEERING

Obidov A., Shamshitdinov M., Mashrabboyev I.
Reduce energy consumption by adjusting the electrodvigate speed of the 178
linter device

Haydarova R.

Development of boundary conditions for mathematical models of unsteady 184
water movement in water management facilities

Bekmirzayev D., Qosimov E., Ismoilov A.

Consequences of earthquakes and preventive measures based on foreign 189
experiences
Aliev R., Eraliyev A., Nosirov M., Mirzaalimov A., Mirzaalimov N.

Investigation of an improved solar water heater in comsol multiphysics 196
software

Obidov A., Akhmadalieva D., Otaqo‘ziyev D.

Development of an experimental construction of a device for cleaning from 202
small piece of contaminants

Obidov A., Mirzaumidov A., Abdurasulov A., Otaqo‘ziyev D.

Deformation of the shaft in torsion and the effect of torsion along with 208
bending

Matkarimov P., Juraev D., Usmonkhujayev S.

Study of stress-strain state of an earth dam using a three-dimensional model 217
of the structure

Mamajonov Sh.

Methods of determining the efficiency of the cotton regenator in the cleaning 228
process

Xuramova X.

Establishment of the device for separation of fibers suitable for spinning 236
from the waste of the cotton cleaning process

Kholboyeva Sh., Kosimov A.

Principles of classification of costs to ensure product quality in production
Kholboyeva Sh., Kosimov A.

243

Methodological processing of quality control of technological processes of 249
manufacturing enterprises

372
Vol. 9 Issue 2 www.niet.uz
2024



Scientific and Technical Journal of NamIET ISSN 2181-8622

Shoxobidinova Sh., Kosimov A., Mamadaliyeva D.

General guidelines for quality management and technologies in the 255
metallurgical industry supply chain
Sheraliyeva R., O’ralov L.

Study of technological indicators of two-layer knitted fabrics obtained on 262
long Xing LXA 252 knitting machine
Tuychiev T., Turdiev H., Rozmetov R., Shorakhmedova M.

Effect of screw cleaner on cotton spinning

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION
Kayumov M.

267

272

Enlightenment movement of Jadids in Khiva khanate

Alikhanov M.

Constitutional reforms in Uzbekistan during the years of independence
Alikhanov M.

The struggle for constitutional monarchy in the khanate of Khiva at the 283
beginning of the XX century

Azibaev A.

Forecasting GDP growth and GDP per capita in Uzbekistan by the ordinary 289
least squares (OLS) regression analysis

278

Tuychibayeva G., Kukibayeva M.

296

Overwiev of teaching English to teenagers in Uzbekistan secondary schools

Ismailova Z.

Methodology for improving lexical competence of future english language 301
teachers

Xuramov L.

307

Algorithms for modeling function and medical signals in wavelet methods

ECONOMICAL SCIENCES

Bekmirzayev B.

Agriculture development in ensuring economic security in Uzbekistan: 316
theory, analysis and prospects

Mirzatov B.

Social evaluation of the youth behavior and value sphere in Namangan 323
region

Khojimatov R.

329

The development competitiveness of silk industry in Namangan region

Maksudov A.
The development and formation of competition of the market for the 335
products of the sewing and knitting industry

T —
373
Vol. 9 Issue 2 www.niet.uz
2024




Scientific and Technical Journal of NamIET ISSN 2181-8622

Maksudov A.
Government support of the garment and knitting industry within the scope 341
of business activity

Yuldasheva D. 1
Personnel competencies in the field of tourism personnel management 346
Abdieva N.
Development of small business and private entrepreneurship with the help 350
of investments
Abdieva N.
The labor market and its effect on the economy 357
Yuldasheva D., Hashimov P.

: o 365
Tax systems and their assessment criteria

o —
374
Vol. 9 Issue 2 www.niet.uz

2024



