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Abstract:

Objective. In the article, a study on obtaining complex fertilizers with a gel
composition that preserves mineral components by introducing local raw materials
FarPAN, organic and inorganic acids and MAP (monoammonium phosphate), MPP
(monopotassium phosphate) as fertilizers, N:P:K fertilizers with different ratios work has
been done. The optimal parameters for the synthesis of the obtained moisture-retaining
complex fertilizers have been determined.
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Introduction. At the beginning of the
21st century, generally accepted crop
cultivation technologies cannot provide
stable high yields, respectively, improve
the quality of life of the population, due to
various factors, such as adverse weather
conditions, environmental pollution, soill
degradation and salinization, etc. d. [1].

That is why the main task at the
moment in agriculture is to increase soil
productivity, its  regeneration and
restoration.

One of the main ways to solve the
problem in agriculture and horticulture is to
maintain the water-salt balance and
improve the physicochemical and physical
properties of the soil, as well as replenish it
with nutrients necessary for the growth and
development of living organisms.

For  growth and sustainable
development, plants need macronutrients:
nitrogen, phosphorus and potassium, as
well as microelements: Na, Ca, B, Cu, Fe,
etc. The presence of nitrogen available to
the plant plays the most important role in
plant life. Being the main component of
amino acids, it is part of the cytoplasm,
hormones, vitamins, etc., the presence of
nitrogen affects all stages of crop
development: from the beginning of plant
growth to fruiting. The lack of nitrogen at
the first stage leads to a significant
decrease in the yield of products, and at the
second stage - to a decrease in its quality
[2,3].

Potassium is most important for
plants from the first days of their growth
until flowering. The presence of potassium

contributes to an increase in frost
resistance and resistance of plants to
diseases, increases the absorption

capacity of the root system, and promotes
the absorption of carbon dioxide from the
air [4]. In particular, a lack of potassium at
the first stage leads to a delay in the growth
of cereal crops and a drop in yield, and at
the second stage, to a deterioration in the
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quality and deterioration of the keeping
quality of grain [5].

But the use of various types of
fertilizers without the use of the most
important substance on Earth - water, is
impossible, since water not only ensures
the solubility and flow of nutrients in plants,
but also making up to 95% of the mass of

plants, ensures the flow of all vital
processes of the system.
However, at present there is a

significant shortage of water associated
with the irrational use of agricultural land,
plowing, alkalinization, desertification, etc.

[6].

One of the ways to solve the tasks set
is the use of sorbents, which allow not only
increasing the water-retaining capacity of
soils, but also improving the structuring of
soil aggregates [7-10].

A number of studies have been
carried out in this aspect. In particular,
preparation of a new core—shell slow-

release fertilizer  formulation was
conducted through the coating of
commercial NPK fertilizer with
hydrogel/clinoptilolite (Hyd/CL)
nanocomposite. The Hyd/CL

nanocomposite was prepared from free
radical polymerization of sodium alginate,
acrylic acid, acrylamide, and clinoptilolite
zeolite. The uniform coating on the surface
of the fertilizer granules was verified by
scanning electron microscopy. The
swelling kinetics as well as the water-
retention property and water absorption
rate of the prepared samples was studied
[11-13].

Taking into account the above, in
order to develop agriculture, horticulture
and farms, to meet the demand for
phosphorous fertilizers in our country, a
number of researches were carried out at
the Namangan Institute of Engineering and
Technology, the Scientific Laboratory of
Chemical Technology of Inorganic and
Organic substances. As the main raw
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material of our research, FarPAN
substance produced in Ferganazot in the
territory of our Republic was used [14-20].

Materials and methods. For
research work in this laboratory, FarPAN,
formalin, organic acid, sulfuric acid, nitric
acid and MAP (monoammonium
phosphate), MKP (monopotassium
phosphate) N:P:K (10:10:40) and N :P:K
(10:52:10) was used to study the
mechanisms  of obtaining complex
fertilizers containing mineral components.
The research was conducted in a
laboratory equipped with a special mixer
(model OSO-20). In order to create gel-
containing complex fertilizers, the initial
substances were sequentially placed in a
glass (1000 ml), mixed in a water bath and

heated at a temperature of 70-75°C.

According to sample 1 obtained by the
nitric acid method, the formation time of the
gel-like mass was 32 minutes, by the
sulfuric acid method it was 24 minutes, and
by the sulfate+nitrate method it was 26
minutes. Among these samples, the level
of water absorption showed that it was
slightly higher compared to the remaining
ones in the nitric acid method. The
research was continued by introducing
nitrogen-phosphorus-containing
components, and the consumption of
inorganic acids was taken as in sample 1
above. The environment and temperature
of the mixture were monitored during the
reaction for all 4 samples. The most
important parameters in the synthesis of
gel-containing complex fertilizers are listed
in Table 1

Table 1

The most important parameters in the synthesis of gel-containing complex

fertilizers

Consumption rate of inorganic acids

Nitrate method

Sulfate+nitrate

Sulfate method method (HNO3+

(H2S04)

(HNO:) H2S0)
Basic reagents for £ o) € ) £ o)
obtaining gel-containing .2 £ *g 2 £ *?!?) 2 £ %
compleceriizer - E= 5T 2% £r ST 28 £z ST 2%
£8 TE FE £8 SE FE £8 BE B
s 8 2 8 8 2 s B =2
(0] o n ) o n () o »
FapantformalintMonoa ¢ 59 35 35 565 24 30 595 26 27
mmonium phosphate ’ ’ ’
Farpan + formalin +
monopotassium 5,78 19 24 6,13 6 23 5,42 20 21

phosphate

Farpan + formalin +
N.P.K (10.10.40)
Farpan + formalin +
N.P.K(10.52.10)

5,91 43 21

5,98 31 28

5,82 22 18 5,74 37 15

6,01 25 26 5,89 34 20

In this table, we observed that the
medium for the formation of gel-containing
fertilizers (pH) was in the range of 5-6. In
order to monitor the results of the analysis,
the pH medium (model pHscan30S) was
determined using the device. As can be
seen from the table, the highest
environment was formed by the sample

Vol 8, Issue 1

obtained with MPP fertilizer with nitric acid.
The low indicator was the sample when we
added MPP fertilizer in the presence of
nitrate + sulfate.

Results and discussion. During the
experiment, the formation times of each
sample were also analyzed. The times

S —
86

analyzed in Table 1 were calculated after
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the acid was poured at the last stage of raw
materials in the production of gel-based
fertilizers. The obtained samples were

dried in a drying device at a temperature of
60-C. It is presented in Fig. 1.

A) B) ) D)
Figure 1. Complex fertilizer with gel composition. A) Sulfate + nitrate method
(HNOs+ H2S04) MPP fertilizer, V) Nitrate method (HNO3) MAP fertilizer, S)
Sulfate method (H2S04) N:P:K (10:52:10) fertilizer

Figure 1. shows the collection of white salts during drying in the gel fertilizer MPP in
the Sulfate+nitrate method (HNO3s+ H2SO4) in the sample in A) and in the sample in C) in
the sulfate method (H2S0O4) N:P:K (10:52:10) and it was observed that more white salts
were collected during drying in the gel-containing fertilizer.

e : ™~
" "tmgm‘*?:gg?el\htrate method (HNO3) " N'.t r?g;ﬁn;&e;hni:tho p
X od (H2504) _
oH); Nw%s fqlgg]ehbdltrate N.P.K (105500, ; .
Bdoniu N Pulfaas 2. nityate

(lNN&fate method
S04);

CEESSNJPnK ‘L

osphateMQV\RRo a55|

shosgeen

ett®d (HNO3+

- /
Figure 2. The diagram of the solubility of gel-containing complex fertilizers

In B) and D) samples, it was observed
that this gel-based fertilizer, obtained by
the nitric acid method, came out
transparent. After that, the degrees of
absorption of gel-containing fertilizers were
studied. They are given in Figure 2.

Vol 8, Issue 1

For this, 1 g of samples were taken
and 10 ml of water was poured into them.
According to the obtained results, it was
observed that the MAP gel-containing
fertilizer obtained by the nitrate method
was 32 times larger, and the N:P:K.
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(10:10:40) gel-containing fertilizer sample
by the sulfate method was 15 times larger.

Conclusions. From the laboratory
analyzes obtained in this way, the
environment and times of formation of
complex fertilizers with gel composition

on the surface by physico-chemical
methods after drying the samples obtained
in gel-containing fertilizers with the
presence of sulfuric acid. Translucent and
moisture-retaining gel-complex fertilizers
are used in agriculture, horticulture and

farms as mineral fertilizers and water
resource-saving complex fertilizers in
water-scarce areas.

were studied. The degrees of swelling
calculated from the important indicators of
the obtained samples were determined. In
the future, it is planned to analyze the salts
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Abstract:

Objective. At present, many scientific results are being achieved in our country on the use of local
mineral fillers in the field of composite materials production. To date, the use of mineral products for the
protection of polymeric materials and building horse fires and various aggressive environments is one of the
urgent tasks.

The purpose of the work is to obtain heat-resistant and mechanically strong thermoplastic composite
materials by filling polyvinyl chloride with basalt mineral.

Methodology. The physical and mechanical properties of filled polyvinyl chloride (PVC) composites
were studied, the melt flow index was determined by the viscometric method, the bending strength was

89
Vol 8, Issue 1 WWWw.niet.uz




NamMTI
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET |

CONTENTS

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT INDUSTRY

A.Shodmonkulov, R.Jamolov, X.Yuldashev

Analysis of load changes in the chain drive during the drying process of

cotton falling from the longitudinal shelves of the drum...................o.ocelai, 3
A.Xomidjonov
Influence and characteristics of drying mechanisms in leather production on 8

the derma Jayer. . e

J.Monnopov, J.Kayumov, N.Maksudov

Analysis of elastic fabrics for compression sportswear in the new assortment 13

S.Matismailov, K.Matmuratova, Sh.Korabayev, A.Yuldashev

Investigation of the influence of speed modes of the combined drum on the

quality indicators of the tape........ooiiiiii e 18

A.Shodmonkulov, K.Jumaniyazov, R.Jamolov, X.Yuldashev

Determination of the geometric and kinematic parameters of the developed

chain gear forthe 2SB-10 dryer.......ccoiiiiii e 23

R.Jamolov, A.Shodmonkulov, X.Yuldashev

Determination of dryer drum moisture extraction depending on its operating 27

A.Djuraev, K.Yuldashev, O.Teshaboyev

Theoretical studies on screw conveyor for transportation and cleaning of

linter and design of constructive parameters of transmissions.................... 29

S.Khashimov, Kh.lsakhanov, R.Muradov

Creation of technology and equipment for improved cleaning of cotton from

. " 36
SNl M DU S . .ottt ettt e et et et e e eaeaeanes

G.Juraeva, R.Muradov

The process of technical grades of medium staple cotton at gin factories and

: . 40
LI 11T T TP

I.Xakimjonov

Literature analysis on the research and development of the method of
designing special clothes for workers of metal casting and metal processing 44
(2] 1G] 0 1S T= T PP

GROWING, STORAGE, PROCESSING AND AGRICULTURAL PRODUCTS AND
FOOD TECHNOLOGIES

A.Khodjiev, A.Choriev, U.Raximov

Improving the technology of production of functional nutrition juices............ 49

U.Nishonov

Research in beverage technology intended to support the functions of the

. 53
CardioVasCUIAr SYSTEM.......iiiiiiiiiiii i e e e e e e s e

Z.Vokkosov, S.Hakimov

Vol 8, Issue 1 WWWw.niet.uz



NamMTI
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET |

Development of new types of vegetable juices and beverages technology... 59
CHEMICAL TECHNOLOGIES

M.Latipova

Analysis of the current status of thermoelectric materials and technology for 66

obtaining and manufacturing half-elements..............c.cciiiiiiiiiis

G.Ochilov, .Boymatov, N.Ganiyeva

Physico-chemical properties of activated adsorbents based on logan 72

012 0] 11 (=

U.Nigmatov

Simulation of heat transfer process in absorber channels......................... 77

T.Abduxakimov, D.Sherkuziev

Procurement of local raw materials complex fertilizers with nitrogen- 84

phosphate-potassium containing Moisture............ccocoiiiiiiiiiii i,

P.Tojiyev, X.Turaev, G.Nuraliyev, A.Djalilov

Study of the structure and properties of polyvinyl chloride filled with bazalt 89

LT L= = | PPN

M.Yusupov

Investigation of phthalocyanine diamidophosphate- copper by thermal 95

NI SIS . .ttt ae e

L.Oripova, P.Xayitov, A.Xudayberdiyev

Testing new activated coals AU-T and AU-K from local raw materials when 101

filtration of the waste mdea at gazlin gas processing plant........................

N.Kurbanov, D.Rozikova

Based on energy efficient parameters of fruit drying chamber devices for 107

SMaAll ENEEIPIISES. ...t
MECHANICS AND ENGINEERING

U.Erkaboev, N.Sayidov

Dependence of the two-dimensional combined density of states on the 113

absorbing photon energy in GaAs/AlGaAs at quantizing magnetic field........

I.Siddikov, A.Denmuxammadiyev, S.A’zamov

Investigation of electromagnetic current transformer performance

characteristics for measuring and controlling the reactive power dissipation 125

of a short-circuited rotor synchronous motor.............cocoiviiiiiiiiiiiieinne.

Sh.Kudratov

Evaluation and development of diagnostics of the crankshaft of diesel 130

oY eTe] 4 10 (Y=Y

Z.Khudoykulov, |.Rakhmatullaev

A new key stream encryption algorithm and its cryptanalysis..................... 135

T.Mominov, D.Yuldoshev

Coordination of the movement of transport types in areas with high 146

PASSENGET TlOW. ...\

R.Abdullayev, M.Azambayev, S.Baxritdinov

317

Vol 8, Issue 1 WWWw.niet.uz



NamMTI
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET |

Analysis of research results according to international standards................ 152

R.Abdullayev, M.Azambayev

Cotton fiber rating, innovation current developments, prospects for

cooperation of farms and clusters...................cooccii . 157

F.Dustova, S.Babadzhanov.

Calculation of the load on the friction clutch of the sewing machine.............. 163

Z . Vafayeva, J.Matyakubova, M.Mansurova

Improvement of the design of the shuttle drum in the sewing machine.......... 168

A.Obidov, M.Vokhidov

Preparation of a new structure created for sorting of ginning seeds............. 174

Sh.Mamajanov

Carrying out theoretical studies of the cotton regenator............................ 181
ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION

A.Khojaev

Methodological issues of organizing internal audits and control of off-budget

funds in higher education institutions. ..o 188

I.Nosirov

Theoretical foundations of establishing new technologies on personal

Management SYSteM . ... ... e 192

Z.Mamakhanova, D.Ormonova

Specific characteristics of uzbek national art of embroidery...................... 198

A.Raximov, M.Khusainov, M.Turgunpulatov, S.Khusainov,
A.Gaybullayev

Energy-saving modes of the heat treatment of concrete........................... 202

ECONOMICAL SCIENCES

M.Bekmirzayev, J.Xolikov

Prospects for the development of service industries................................ 211
A.llyosov

Organizational and economic mechanisms to support the export of industrial
products: a comparative analysis of foreign experience and proposals.........
l.Foziljonov

216

The importance of multiplier indicators in assessing the effectiveness of the
cash flow of the enterprise.........ccoooi i

K.Kurpayanidi

221

Innovative activity of business entities in the conditions of transformation: a
retroSpPective @nalySiS. ... ...o.oue e

Sh.Muxitdinov

Main characteristics of the risk management mechanism in manufacturing
(2] 1 CE] 0T FST= TS

227

237

Y.Najmiddinov

Green economy and green growth. initial efforts of sustainable development

INUZDEKSItAN. ... ..o _ 241

Vol 8, Issue 1 WWWw.niet.uz



NamMT1
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET |

E.Narzullayev

The methods for measuring the effectiveness of social entrepreneurship 248
ACHIVIEY . e

E.Narzullayev
Analysis of the management and development of environmental social

entrepreneurship in Uzbekistan. ..o, 254
F.Bayboboeva

Legal regulation of entrepreneurial activity............cccooiiiiiiiiiiii 259
Z.Boltaeva

Foundations of neuromarketing strategy in industry..................oooiinn. 265
R.Rashidov

Issues of regional development of small business...........cccoeeviiiiiiinennnn. 270
Sh.Abdumurotov

Metho_dology for f_ore_casting the competitiveness of an enterprise based on 277
the elliott wave princCiple. ... .. ..o
S.Goyipnazarov

Assgssment of impact of artificial intelligence on labor market and human 288
(032 0] 1 €= | 15PN
A.Norov

Evolution of management SCIENCE........c.oi it 296
K.Narzullayev

Investment process in the republic of Uzbekistan......................ooonal. 306
Kh.Irismatov

Statistical analysis of assessment of the volume of the hidden economy in 311

the republic of Uzbekistan................cooii i _

319
Vol 8, Issue 1 WWWw.niet.uz



Scientific and Technical Journal of NamIET | ISSN 2181-8622

“SCIENTIFIC AND TECHNICHNICAL JOURNAL OF
NAMANGAN INSTITUTE OF ENGINEERING AND
TECHNOLOGY”

£2

ILMIY-TEXNIKA
JURNALI

The editorial was typed and paginated in the computer center
Paper format A4. Size 20 conditional printing plate

The copy must be taken from the "Scientific and Technical Journal of the
Namangan Institute of Engineering and Technology"

320
Vol 8, Issue 1 WWWw.niet.uz



