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Abstract:

Objective. The article presents experimentally obtained values of the adsorption isotherm of
ammonia molecules in synthetic zeolite CaA (M-22) at a temperature of 303 K. Isotherm values were
measured using an improved microcalorimeter connected to a universal high vacuum apparatus. The
differential values of the free energy were calculated from the equilibrium values of the pressure. In CaA
(M-22) zeolite, a regular relationship between the amount of adsorption and energy properties of ammonia
molecules, as well as the sorption mechanism from the initial area of adsorption to the area of condensation
heat of ammonia and the regularity of ammonia molecules filling the volume of zeolite were determined.
Under experimental conditions, the adsorption capacity of this zeolite for ammonia was found to be 10.5
mmol/g in 1 g of zeolite. It was determined that 40% of the total adsorption is sorbed up to the equilibrium
pressure of 1 torr, 50% up to 6 torr pressure, 60% up to 24 torr pressure, 65% up to 50 torr pressure and
100% at 467 torr pressure. The adsorption isotherm was recharacterized by the three-state equation of
micropore volumetric saturation theory (VMOT) and it was shown that the theoretically calculated values
were in perfect agreement with the experimentally obtained values.

Methods. The adsorption isotherm was measured with high accuracy (enthalpy 0.2 uJ, small values
of pressure with an accuracy of 10-° torr) and stability using a system consisting of a Tiana-Calve type DAK-
1-1A differential automated microcalorimeter connected to a universal high-vacuum device. The adsorption-
calorimetric method used in the research allows obtaining molar thermodynamic characteristics, as well as
revealing the detailed mechanisms of adsorbent-adsorbate and adsorbate-adsorbate sorption processes.
Adsorption measurements and dosage of adsorbate were performed using a high-vacuum adsorption
device. The device allows dosing of adsorbate by gas-volume and volume-liquid methods. B627 diaphragm
baratron was used to measure the equilibrium pressure up to 10+ 0,8 torr, U manometer was used to
measure the pressures at R>0.8 torr. The adsorption-calorimetric method allows to study nano-, micro-,
mesostructured adsorbents and their surface-active surfaces, to reveal in detail the main thermodynamic
properties and mechanisms of adsorption processes in which adsorbents occur.

Results. Adsorption of ammonia molecules on CaA (M-22) zeolite at a temperature of 303 K from
the area of small saturations to the heat of condensation of ammonia from the initial area to the saturation
pressure was found that the enthalpy values of ammonia adsorption in this zeolite are almost 40-50 kJ/mol
higher than the adsorption enthalpy of polar and non-polar molecules of different nature. During the
adsorption process, it was found that ammonia molecules interact with Na* and Ca?* cations in S; and Sy
positions of zeolite.

Conclusion. The results of adsorption-calorimetric research obtained on the basis of experience
allow to obtain the main thermodynamic functions of the studied systems, which are necessary for the
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development of theoretical concepts of chemical and physical adsorption in synthetic zeolites of the LTA
type, including CaA, as well as in the calculation of sorption technology processes and devices in practice.

Keywords: adsorption,
microcalorimeter, ammonia.

enthalpy,

Introduction. In order to obtain
environmentally friendly gas from natural
gases, the demand for drying them from
water vapor, cleaning them from gases
such as hydrogen sulfide, and preventing
environmental problems caused by the
release of greenhouse gases, including
carbon (IV) oxide into the atmosphere, is
increasing year by year. For this purpose,
synthetically produced zeolites are widely
used to avoid the above-mentioned
problems. It is important to achieve
scientific and practical innovations based
on the results of the research conducted on
the synthesis of zeolites with high
adsorption and catalytic properties,
increasing the level of their selectivity.

Today, in the world, the following
scientific solutions for the synthesis of
nanoporous molecular bubble zeolites for
adsorption  processes are justified,
including: the selection of raw materials
with suitable adsorption properties to
obtain zeolites with selective absorption
properties; determination of complete
thermodynamic properties of synthesized

zeolites; formation of ion-molecular
complexes in the zeolite matrix,
determining the state of localization;

studying thermokinetics of adsorption and
cation exchange in the zeolite structure,
migration of cations; the complete
molecular mechanism of zeolite adsorption
should be determined.

Aluminum and silicon atoms in
aluminosilicate zeolites can be replaced by
3-5 valence elements such as gallium,
germanium, phosphorus, which are close
to them in nature, and their sorption and
catalytic properties can be changed [1].
Another characteristic of these zeolites is
the presence of water molecules in the
internal structure of the crystal, when
heated to a temperature of 450°C , water
molecules evaporate without breaking the
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free energy,

isotherm, pressure, relative pressure,

structure of the crystal lattice, and the
possibility of ion exchange due to the
mobility of alkaline, alkaline earth cations
and water molecules in the zeolite [2-4].

Aluminosilicate zeolites with a porous
crystal framework structure. The
frameworks of zeolites are composed of
interconnected tetrahedral [SiO4] and
[AIO4], the ends of which are connected by
oxygen atoms. The unique arrangement of
aluminum atoms in the structure is one of
the properties of aluminosilicates. Al and Si
atoms are arranged in the tetrahedral
coordination position in all aluminosilicates
with respect to oxygen and are
isomorphically substituted for silicon in the
general silicon-oxygen framework. The
negative charge of the tetrahedron is
neutralized by various alkaline or alkaline
earth positive cations located in the zeolite
voids. The composition of all synthetic
zeolites can be described by the following
chemical formula:

Me2/,0O-Al203-xSiO2-yH20,

where n-metal cation valency, x-
SiO2/Al203 molar ratio, y-number of moles
of water.

Based on the structure and
composition of the crystal lattice of zeolites,
zeolites are characterized by the names of
MFI, MOR, FAU, LTA, regardless of their
highest symmetry, which can choose
sorption properties and catalysis
characteristics [5] and their main
thermodynamic properties of catalysis and
adsorption of polar, non-polar and
quadrupole molecules of different nature
are fundamentally different from each other
[6-11].

MFI, MOR, FAU, LTA and other types
of zeolites form adsorbate/adsorbent ion-
molecular complexes of different ratios
depending on the amount of cations, which
are the main adsorptive active centers. For
example, in MF| zeolite modification 5 form
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of sodium cation, the formation of
8NH3s:Na* ion-molecular complex is formed
by ammonia adsorption, and 24 hydrogen
molecules form a wrap around sodium
cation in the intersection of zeolite
channels [12-14].

CaA (M-22), CaA (M-34), CasNasA
(MISS 624) and CasNasA (Horst 50/50)
zeolites are considered to be the main
active centers of Ca?* and Na* cations in A-
type zeolites. Also, since the amount of
cations is in different proportions,
adsorbate plays an important role in the
amount of sorption of molecules. By
determining the main thermodynamic
characteristics of the adsorption of test
molecules such as carbon dioxide,
benzene, water and ammonia, the amount,
nature and strength of energetically active
centers in the same type of crystallographic
positions are determined [15-24].

Step change of adsorption enthalpy of
water and carbon IV oxide molecules in
zeolites of type A (M-22, M-34, MISS-624,
Horst 50/50) with alkaline earth and
alkaline earth metal cations is the result of
stoichiometric interaction with Ca?* and
Na* cations. For example, water molecules
in CaA1, CaA2 and CaNaA1 zeolites contain
22H20/e.c., 28H20/e.c. and 30H20/e.c.
respectively, 7COz/e.c., 6CO2/e.c.,
8CO2/e.c. and 9CO2/e.c. respectively, in
CaA1, CaAz, CaNaA1 and CaNaA:2 zeolites
of carbon IV oxide molecules. A stepwise
change in the formation of ion-molecular
complexes has been determined [15-17,
24].

This article presents the results of
adsorption isotherm, as well as the
mechanism of adsorption, obtained by the
method of adsorption-calorimetric
experiment on synthetic zeolite of ammonia
CaA (M-22).

Methods. The adsorption-
calorimetric method used in this article
allows obtaining the basic thermodynamic
characteristics with high accuracy and
revealing the detailed mechanisms of
sorption processes in zeolite. The
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experiment was carried out using a
universal high-vacuum adsorption device.
The device is adapted to measure the
amount of adsorbate by both gas-
volumetric and liquid-volumetric methods.
A modified Tiana-Calve type DAK-1-1A
microcalorimeter was used as a
microcalorimeter with high accuracy and
stability.

In the adsorption study, the
adsorption of ammonia on CaA (M-22)
zeolite at 303 K was studied and the
adsorption isotherm was fully analyzed.
The unit cell composition of this zeolite is
Caz,975Na1,194(Si02)12(AlO2)12). Based on
its chemical composition, the amount of
calcium cations in 1 g of zeolite is 1.89
mmol/g and the amount of sodium cations
is 0.76 mmol/g.

Discussions. The isotherm of
ammonia adsorption on CaA (M-22) zeolite
in logarithmic coordinates is presented in
Fig. 1. At small saturations of the
adsorption volume, the equilibrium relative
pressure at the adsorption amount of 0.05
mmol/g is equal to P/Ps=8,11-107
(R=0.00674 torr). In this case, Ps =8750
torr represents the saturation pressure of
ammonia at a temperature of 303 K. Due to
the high relative pressure of ammonia, the
experiment was carried out up to 467 torr.
The adsorption isotherm was brought to the
adsorption amount of 10.35 mmol/g at a
relative pressure of P/Ps=0.0534 (or R=467
torr).

The adsorption isotherm shows that
cations in the zeolite matrix are in a strong
ion-molecular complex bond with ammonia
molecules in the initial region. The isotherm
initially moves almost linearly towards the
abscissa axis at the adsorption amount of
~0.76 mmol/g up to P/Ps=4-10% (R=0.04
torr).

Based on the chemical composition of
zeolite, the amount of sodium cations is
equal to 0.76 mmol/g, that is, at the
adsorption amount of ~0.8 mmol/g,

ammonia molecules form a 1NHs:Na*
monomer

ion-molecular complex with

www.niet.uz



NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET =~ |

sodium cations in zeolite. The isotherm
changes linearly with a partial tilt to
P/Ps=1.10° (R=0.088 torr) ~1.52 mmol/g
adsorption of 2NHs:Na* dimer, 2.3 mmol/g
adsorption amount and P/Ps=1.76-10% (

R=0.154 torr) at a relative pressure of
3NHs:Na* trimer, 3 mmol/g adsorption
amount and P/Ps=3.5-10* (R=0.34 torr) at
a relative pressure of 4NHs:Na* tetramer
ion-molecular complex is formed.

- 10

=)
a,mmol/g

-15 -13 -11 -9

-7 5 3

Ln(P/P°)

Figure 1. Adsorption isotherm of ammonia at 303 K on CaA (M-22) zeolite. In the

¢-experiment, ¢-values of the general equation of the theory of volumetric
saturation of micropores (VMOT)

The subsequent adsorption isotherm
graph of ammonia molecules changes
regardless of the amount of sodium cations
in the zeolite, which means that the
adsorption process in the first coordination
sphere with sodium cations of ammonia
molecules is completed. This is also
confirmed by the relative increase in the
equilibrium pressure after the formation of
the 4NHs:Na*® tetramer ion-molecular
complex.

The regular change of the isotherm in
accordance with the zeolite active centers
corresponds to the amount of calcium
cations, the second active center in its
content, ~1,9 mmol/g, that is, ammonia
molecules begin to adsorb on Ca?* cations.
Value of relative pressure P/Ps=6-10* (R=6
torr) and 5 mmmol/g adsorption of
1NH3:Ca?* monomer, amount of adsorption
6.8 mmol/g and relative pressure
P/Ps=0.0137 (R=120 torr) 2NH3:Ca?* dimer
forms ion-molecular complexes.

Vol 8, Issue 4

At the adsorption enthalpy obtained in
the experiment, after the adsorption
amount of ~7 mmol/g, the enthalpy
decreases to the heat of condensation of
ammonia. But the change in differential
enthalpy and entropy (above the entropy of
liquid ammonia) changes in accordance
with the amount of calcium cations in the
zeolite and increases sharply, that is,
ammonia molecules in the second
coordination sphere of calcium cations
adsorbate-adsorbate (ammonia-ammonia)
with an adsorption amount of 8.7 mmol/g
and P/Ps=0,05 (R=380 torr) at a relative
pressure of Ca?":2NHs:NH3 complex, the
next 1.64 mmol/g ammonia molecules are
also 10.52 mmol/g adsorption in the
second coordination sphere and
P/Ps=0,054 (R=467 torr) at a relative
pressure of the sorption process ends by
forming a Ca?*:2NHs3:2NHs complex.

www.niet.uz
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Ammonia adsorption isotherm on
CaA (M-22) zeolite is fully described using
the three-state VMOT equation [25]:

a=4.77exp[-(A/28.69)7] + 2.015exp[-(A/17.63)*] + 5.6exp[-(A/8.19)%] (1)

where, a is the adsorption value
(mmol/g), A=RTInPs/P is the free energy
and represents the work (kJ/mol) done in
transferring the gas to the equilibrium gas
phase. From Figure 1, it can be seen that
the calculated values in VMOT are in full
agreement with the experimentally
obtained adsorption amount up to 7
mmol/g. The first two terms of the equation
represent the adsorption of ammonia
molecules on the active centers of sodium
and calcium cations of zeolite. The amount
of adsorption in the formation of 4NH3:Na*
and 1NH3:Ca?* is equal to 4.93 mmol/g,
which corresponds to the value of ao1=4.77
mmol/g of equation 1. The amount of
adsorption in the formation of 4NHs3:Na*
and 1NH3:Ca?* complexes is equal to 6.82
mmol/g, and the sum of the values of
equation 1 ao1=4.77 mmol/g and ao2=2.015
mmol/g fully corresponds to 6.92 mmol/g.

Since the adsorption process follows
an exponential equation, the 3rd term of
equation 1 has almost no effect from a
small saturation pressure to a relative
pressure of P/Ps (R=120 torr) and is weak.
that is, it represents the sorption process

resulting from the mutual Waa-der-Waals
interaction of the adsorbate molecule in the
second coordination sphere.

Discussions. The isotherm of
ammonia molecules in CaA (M-22)
nanostructured zeolite was studied and the
free energy values were calculated.
Tetramer 4NH3:Na* in the first coordination
sphere with sodium cations in the S; Ba Sy
positions of zeolite, dimer 2NH3:Ca?* ion-
molecular complexes with calcium cations
in the first coordination sphere, then two
ammonia molecules with the initially
adsorbed ammonia molecules in the
second coordination sphere
Ca?":2NH3:2NH3 - was found to form
molecular complexes. It was proved that
the mechanism based on the coefficients of
the adsorption amount obtained on the
basis of the volume theory of micropores
fully corresponds to the mechanism based
on the values obtained in the experiment. It
was found that 65% of the total adsorption
amount up to 50 torr corresponds to the
adsorption of sodium and calcium cations,
the main active centers of zeolite.

References
1. Corma A., D.Kumar. Micro- and Meso-Porous Materials as Catalysts. In “New
Trends in Material Chemistry”; 1997, vol. 498: pp.403-408.
2. Cvut Ox.B. “CTpykTypa ueonutoB”. XuMus LEOSIMTOB M KaTanns Ha LeonuTax;

Mockea, «Mup», 1980: pp.11-14.

3. Ohman L., Ganemi B., Bjornbom E., Rahkamaa K., Keiski R., Paul J. “Catalyst
preparation through ionexchange of zeolite Cu-, Ni-, Pd-, CuNi- and CuPdZSM-5". Mater.

Chem. Phys. Vol. 73. 2002. P. 263- 267.

4. Liyan Q., Murashov V., White M.A. “Zeolite 4A: heat capacity and thermodynamic
properties”. Solid State Sciences; 2000, Ne2: pp.841-846.
5. Baerlocher C., McCusker L.B., Olson D.H. “Atlas of Zeolite Framework Types”,

6th edn., Elsevier, Amsterdam, 2007: p.399.

6. Ergashev O., Bakhronov Kh., Akhmedova N., Abdullayeva Sh., Khalilov S.and
Kholikov K. “Calorimetric study of methanol adsorption in LiZSM-5 and CsZSM-5

zeolites”. E3S Web of

Vol 8, Issue 4

Conferences

401, 02023  (2023),

www.niet.uz



NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET =~ |

https://doi.org/10.1051/e3sconf/202340102023

7. Bakhronov Kh., Ergashev O., Sultonov A., Kholmedov H., Ganievand A.,
Asfandiyorov M. “Basic thermodynamic characteristics and isotherm of ammonia
adsorption in NaZSM-5 and LiZSM-5 zeolites”. E3S Web of Conferences 401, 02025
(2023), https://doi.org/10.1051/e3sconf/202340102025

8. Abdulkhaev T., Nuridinov O., Bakhronov Kh. “Differential heats of orta-xylene in
zeolite AgZSM-5". E-Global Congress Hosted online from Dubai, U.A.E., E-Conference;
2023: pp.120-122. https://eglobalcongress.com/index.php/egc/article/view/54/49

9. Abdulkhaev T., Kuldasheva Sh., Bakhronov Kh., Ganiev A. “Enthalpy and the
mechanism of water adsorptionin zeolite AgZSM-5". International Conference on
Developments in Education Hosted from Saint Petersburg. -Russia; 2023: pp.81-84,
https://www.econferencezone.org/index.php/ecz/article/view/2024/1877

10. Esonkulova N., Ahkmadov M., Bakhronov Kh. “Isotherm adsorption of toluene
and zeolite Cu?*ZSM-5". International Conference on Developments in Education Hosted
from Delhi. -India; 2023: pp.49-52,
https://econferencezone.org/index.php/ecz/article/view/2137

11. Esonkulova N., Kh.Bakhronov, Absalyamova |., Ahkmadov M. “Entropy and
thermokinetics of toluene adsorption on Cu?*ZSM-5 zeolite”. International Conference on
Developments in Education Hosted from Bursa. -Turkey; 2023: pp.40-44,
https://econferencezone.org/index.php/ecz/article/view/2137

12. BaxpoHos X.H., Oprawes O.K., Aky6os W.FO. “OcHoBHbIE 3HepreTuyeckue
XapaKTepUCTMKM N aacopbumnoHHble cBoncTBa ueonutoB Tuna ZSM-5". MoHorpadwus.
N3paTtenbctBo «Progress Print», TawkeHT, 2022, 168 C.

13. baxpoHoB X.H. “AgcopObumoHHbIE K 3HepreTuyeckue CBOMCTBA LIEONINTOB
Tuna ZSM-5 B Li, Cs n Na- dpopmax”. ABTopedepaT Ha COMCKaHWE Y4EeHOW CTeneHu
KaHOugaTta XMMuyecknx Hayk, TawkeHT, 2001: 23 c.

14. Boddenberg B., Rakhmatkariev G.U., Viets J., Bakhronov Kh.N. “Statistical
thermodynamics of ammonia-alkali cation complexes in zeolite ZSM-5". Proceeding 12th
International Zeolite Conference, 1998, USA, p.481-488.0prawes O.K., Koxxapos M.X.,
Ab6aypaxmoHoB 3.B.“OHepreTnka agcopbumm amokcup yrnepoga B ueonute CaA’.
Universum: xumna u  buonornsa: HaydHbin xypHan; 2019, 7(61). C. 23-26.
https://7universum.com/ru/nature/archive/item/7548

15. Koxxapos M.X., Axvegos Y.K., PaxmatkapueBa ®.[., AbgypaxmoHoB 3.b.
“CasNasA ueonutura yrnepog (IV) okcngn agcopbumsicu aHepretukacu”. HamaHraH
MYXaHANCITUK-TEXHOMNOMMS MHCTUTYTU UNMUA-TEXHUKA XXypHanu; 2020, 1(5): 6.142-148

16. Kokharov M.X., Axmedov U.K., Rakhmatkarieva F.G., Abdurakhmonov E.B.
“Investigation of water sorption to CasNasA zeolite at adsorption of micro calorimetric
device”. International Journal of Advanced Research in Science, Engineering and
Technology; 2020, 5(7): pp.13939-13944.

17. A6aoypaxmoHoB 3.5., PaxmaTkapuesa ®.I., Axy6os W.HO., A6aynxaes T.0.,
Xypaunbepranos M.C. “OuddepeHunancHble TennoTbl agcopbuum napos GeH3ona B
ueonute LIiLSX”. Universum: xumuna n éuonorus; 2020, 6(72): ¢.60-63

18. AbgypaxmoHoB 3.b., Oprawes O.K. “TepmokumHeTka agcopbumm ammuaka B
ueonute NaLSX”. Universum: xumusa n 6uonorus; 2020, 8(74): c.5-8.

19. AbgypaxmoHoB 3.b. “OHTponusa agcopbuum 6eHsona B ueonute NalLSX'.
Universum: xumusa n 6uonorus; 2020, 8(74): c.12-15.

20. Abdurakhmonov E.B., Rakhmatkarieva F.G., Ergashev O.K. “Determination of
ammonia’s adsorption properties in NaLSX zeolite by calorimetric method”. International
Journal of Materials and Chemistry; 2020, 10(2): ¢.17-22.

Vol 8, Issue 4 www.niet.uz



NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET =~ |

21. Abdurakhmonov E.B. “Thermodynamics of benzene adsorption in NaLSX
zeolite”. International Journal of Advanced Research in Science”. Engineering and
Technology; 2020, 7(10): pp. 15314-15320

22. Rakhmatkariyeva F.G., Abdurakhmonov E.B., Yakubov Y.Y. “Volumetric
Analysis of Benzene Vapor Adsorption on LIiLSX Zeolite in a High Vacuum Adsorption
Device”. International Journal of Advanced Science and Technology; 2020, 8(29): pp.
3442-3448.

23. Abdurakhmonov E.B., Rakhmatkarieva F.G., Ergashev O.K., Ochilov G.M.
“Energetic Characteristics Of The Process Of Adsorption Of Benzene In Zeolites NaX
And NaY”. International Journal of Future Generation Communication and Networking;
2020, 4(13): pp. 246-252.

24. AbgypaxmoHoB 3.B. “MexaHum3mbl agcopbuum NONSApPHbIX, HEMOMSAPHbIX W
KBaApynosibHbIX MOSEKYS B cuHTeTMYecknx ueonutax tuna FAU n 5A”. ABTopedepaTt
anccepTtauum goktopa xummyeckux Hayk (DSc), TawkeHT, 2020: 63 c.

25. Paxmatkapues I".Y., UcupukaH A.A. “[TonHoe onucaHue n3otepmbl agcopbumm
ypaBHEHNAMU Teopun 06beMHoro 3anonHeHns mukponop”. N3s.AH CCCP, Cep.xum.:
1988, 11: c.2644-2645.

RHEOLOGICAL PROPERTIES OF AMMOPHOSPHATE PULPS
OBTAINED USING PHOSPHORITE POWDER OF THE KHODJAKUL
DEPOSIT

KURBANIYAZOV RASHID

Associate professor of Berdakh Karakalpak State University
E-mail: kurbaniyazov-rk@mail.ru, phone.: (+99861) 223 24-05

REYMOV AXMED

Rector of Berdakh Karakalpak State University
E-mail.: akhmed ram@rambler.ru, phone.: (+99861) 223 60-78

PIRNAZAROV BAKHTIYAR

Basic doctoral student of the Institute of General and Inorganic
Chemistry of the Academy of Sciences of the Republic of Uzbekistan
e-mail.: bakhti.pirnazarov@mail.ru, phone.: (+99890) 654 48-23

NAMAZOV SHAFOAT

Academic Institute of General and Inorganic Chemistry of the
Academy of Sciences of the Republic of Uzbekistan
Phone: (+99871) 262 01-02

BADALOVA OYDIN

Senior researcher Institute of General and Inorganic
Chemistry of the Academy of Sciences of the Republic of Uzbekistan
E-mail.: diana-ye@yandex.com, phone.: (+99871) 262 01-02

BEGLOV BORIS

Academic, Chief researcher of the Institute of General and Inorganic
Chemistry of the Academy of Sciences of the Republic of Uzbekistan,
Phone.: (+99871) 262 01-02

111
Vol 8, Issue 4 www.niet.uz




NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET [SSN 2181-8622

CONTENTS

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT INDUSTRY

N.Usmanova, M.Abdukarimova, Sh.Mahsudov

Information modules for automation of the process of forming the structure

of industrial collection of women's clothing............oooiiiiiiiiiiia 3
O.Turdiyeva, A.Khojiyev

Research analysis of transformation new assortment development............. 10
M.Rasulova, Sh.Mamasoliyeva, G.Norboyeva

Evaluation of heat conductivity of special clothing..........ccccciiiiiiiiiiiiiiiiiee. 15
D.Rayimberdiyeva, N.Nabidjanova, N.Ismailov

Mathematical model of the influence of a gymnast's strength on clothing 29

121 o] ([ o

G.Gulyaeva

Modeling of strength reliability and transformation of a knitted loop at the limit 26
state Of the STHUCIUIE..........eeiiii e e

H.Diyorov

Experimental determination of the cleaning efficiency of the fiber in the pipe.. 31

S.Khashimov, R.Muradov

Problems in cleaning cotton-seed and their solution................................. 35
GROWING, STORAGE, PROCESSING AND AGRICULTURAL PRODUCTS AND
FOOD TECHNOLOGIES

N.Kurbanov, S.Bozorov

Development prospects of the oil production industry in the republic of a1
Uzbekistan and foreign CouNtries. ........o.oiiiiiiiiiiii e

Sh.Rasulov, Kh.Djuraev, A.Usmanov, M.Khalikov

Kinetics of drying process of tomato fruit......................ccooiiiiiiinin. 45
M.Sobirova, J.Farmonov
Oil extraction studies from flax SEeAS.........c..ooviiiiiiiiiiii e 52

M.Meliboyev, G.Makhmudova, N.Muydinova

Importance of potato powder extraction technology in production and

IMAUSEIY . e nas 56

CHEMICAL TECHNOLOGIES

E.Panoev, Kh.Dustov, J.Jamolov

Research of corrosion and foaming processes in gas absorption purification
. A 61
and technology of their protection in inhibitors.....................coccin. .

U.Odamov, M.Komilov

Assessment of the degradation process of solar photovoltaic plants in the

climatic conditions of Uzbekistan.........ccooeoiiii i 69

R.Dusanov, Kh.Turaev, P.Tojiev, D.Nabiev, KH.Eshankulov

Physical-mechanical properties of composite materials based on vermiculite,
bazalt, wollostanite, and polyethylene P-Y 342 and polyamide PA- 77

ZNVoqqosov, M.lkromova

Bentonite and phosphorite production of organomineral fertilizers based on
raw materials and nitrogen-fixing microorganisms ((CD:B:NFM=100:5:(0-4)), 81
(CD:B:PF:NFM=100:5:5:(0-4))). .00ttt e

D.Abdirashidov, Kh.Turaev, P.Tajiyev

Vol 8, Issue 4 www.niet.uz



NamMTI
ILMIV-TEXNIKA

\®)

Scientific and Technical Journal of NamIET =~ |

Studying the structure and properties of polypropylene filled with nitrogen,
phosphorus, metal-containing oligoMers.........oiiiiiiiiiiiiiieiiea e

90

M.Khoshimkhodjaev, M.Khuramova

Optimization of the method for instrumental neutron activation analysis (inaa)
of Natural ObJECES. ...

100

F.Rakhmatkariyeva, M.Koxxarov, Kh.Bakhronov

Isotherm of ammonia adsorption in zeolite CaA (M-22)...........cccccviinnnn...

105

R.Kurbaniyazov, A.Reymov, B.Pirnazarov, Sh.Namazov, O.Badalova,
B.Beglov

Rheological properties of ammophosphate pulps obtained using phosphorite
powder of the khodjaKul deposSit............uuweuieiiiiiiieeieieeieiccee e

F.Eshkurbonov, A.Rakhimov, J.Rakhmonkulov, E.Safarova,
A.Ashurova, N.lzzatillayev, M.Bobokulova

111

Investigation of the chemical-mineralogical composition of bentonite of the
khaudag deposit and synthesis of wine fining agents based on its.................

J.Shukurov

Modeling the production of dimethyl ether from natural gas........................

D.Makhkamova, Z.Turaev, M.Dedaboyeva

Study of interaction of components in ZnSO4 — NH4H2PO4 — H20 system....

D.Akhunov

Study of the problems of atmospheric waste water collection and green field
e =10 e o P PP

D.Jumaeva, R.Akhrorova, S.Barnoeva, O.Kodirov, U.Raximov

117

126

137

142

Study of adsorption isotherms of polar and non-polar molecules on silica
AUSOID NS . ..t aaas

146

MECHANICS AND ENGINEERING

E.Abdullaev, V.Zakirov

Using parallel service techniques to control systemload...............ccccenennes

E.Aliyev, A.Mamaxonov

Development of efficient chain transmission construction based on analysis
of constructive characteristics of chain drives of technological machines.......

S.Utaev, A.Turaev

Results of a study of the influence of oil contamination on wear of the working
surface of diesel cylinder lines.............ccoooiiiiiiiiiiiiiii i,

L.Tilloev, Kh.Dustov

Separation of the polymer mass from the waste of the alkaline cleaning
process of pyrogas by the extraction method.............................ol

A.Mirzaalimov

154

161

171

177

Effect of temperature on photoelectric parameters of three-way illuminated
SOlAr CeIIS. ...ttt e

Sh.Mamajanov, A.Qakhharov, Sh.lsaboyev

On training of competitive personnel - on the basis of creating a new
generation of teaching literature in the educational process (in the example
of mechanical SCIEBNCE). ... ... eeee

183

193

K.Ismanova

Mathematical model and analytical solutions of the process of physics-
chemical hydrodyNamiCS........cciiii i eaeaaas

197

N.Sharibayev, B.Nasirdinov, G.Rasulova

Vol 8, Issue 4 www.niet.uz



Scientific and Technical Journal of NamIET [SSN 2181-8622

Microcontroller-based mechatronic system with heating and humidity sensor for 205
SilkWOrm €ggs INCUDALION. .......uiiiie it e e e s s e e e e e s e enaes
M.Rasulmuhamedov, K.Tashmetov, T.Tashmetov

Ethods of determining transport flOWS.............ccoooiiiiiii e 210
J.1zzatillaev, U.Khudoyberdiev, X.Mamadiev

Prospects for the application of vertical axis wind turbines in the Jizzakh 218
L= Lo ) o 1P
Y.Asatillaev, N.Israilov

Problems and possibilities of laser synthesis of metal powders in additive 230
PN OIS i s oo o s somomonns s 1 ¢ s &« sosomasn s 8 somomnnons 18 sosmmmonsn s o 1 3 oo 118 s 1
U.Meliboev, D.Atambaev

Determination of acceptable values of the main factors affecting the production of

LTS G I 1 (== To TP 237
N.Adilov

Assessment of the technical condition of the weight checking wagon type 640-VPV- 249
A T PP PP

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION
M.lkromova
Programming as one of the main approaches in the development of children's 247
komputational tNINKING .« s ssis s ssums ssm oo sass o s sms s smesmss wss s sams ans sam s s sms s s siws s s 55 53
A.Yuldashev

Developing activities, the academy of public administration under president of the

republic of Uzbekistan. ...........coiiiii i 253

B.Kholhodjaev, B.Kuralov, K.Daminov

Block diagram and mathematical model of an invariant system.......................... 259

B.Mamadaliyeva

Improving students speaking skills in practical lessons...............cccoiiiiiiiiniiinnen. 267

G.Rasulova 7

A lexical-semantic study of terms related to agricultural technology in Uzbek and 273

ENGliSh 1aNQUAGES. ...
ECONOMICAL SCIENCES

M.Bustonov

Digital economy and employment. ... 279

M.Bustonov

Econometric analysis of the activities of multi-sectoral farms.............................. 285

M.Rahimova

Prospects for the development of small and medium business in Namangan 292
(=T (o] o T PP UPTPTPUPPTN
A.Abdullayev, H.Djamalov

Organizational structure of the internal control service for the fulfillment of tax 297
ERIGSTIGTS O SITEIDTISEE A 55 s oo s 5 o0 s 050 .56 580 5 55 56 58 5 96 6 3 0 6 5 5 3 L e § 4 B §
H.Djamalov, A.Abdullayev

Issues of organizing internal control of fulfilment of tax obligations of 307
LT L= g o EST= PP
Sh.Maripova

Specific features of management in small business enterprises.......................... 316
N.Abdieva, R.Abdullayeva, U.Rajabov

The constituent elements and the need for state regulation of small business and 324
private entrepreneuUrsShip. .. ..ot

Vol 8, Issue 4 www.niet.uz



