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Abstract

Harvest of the locally grown winter apple sorts “Renet Simirenko” and “Kandil Sinap” are

preserved in storages annually. To keep apple fruits quality and quantity, different technolo-
gy of storage should be applied. Worldwide, every year, different types of methods are being
applied and researchers are being done as well as in our country. In order to find appropriate
method which provides both quality and quantity analysis in three different storages was carried
out. Winter apple types “Renet Simirenko” and “Kandil Sinap that have been harvested in the
mountainous areas of the Namangan region were analyzed in both pre- and post-harvest period.

According to the research, in three samples that had been stored in three different storages,
natural loss of weight varied. In addition, their chemical and biophysiological features altered.
These changes were observed under electronic microscope and necessary images were captured.
Keywords: controlled atmosphere storage (CA), apple, microscope, shelf life, natural loss,

reduction, microbalance

Introduction

Apples are among the most harvested
fruits in the world (“Apple production in
2021; from pick lists: Crops / World Regions
/ Production Quantity”. 2023). Every year
millions of tons of apples are cultivated and
delivered to consumers worldwide. Apples
are mostly consumed after harvest season
though some are used commercially to pro-
duce food, sweets, juice and so on (“Apple
Varietals”. 2017). However, significant part
of the apple harvest usually preserved an-
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nually. Storing apples in cold rooms helps to
keep nutritional value of the fruit. Unlike the
other food, fruits continue doing life actions
even though they are removed from the tree,
such as breathing, metabolism (Zhang W.,
Jiang H., Cao J., Jiang W., 2021). Shelf life
is period of time which product can be con-
sumed. Shelf life varies according to fruit
type, condition of storing and physiologi-
cal features of fruit. There are more than
7500 varieties of apple over the world and
these types differ from each other by many
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measurements (Elzebroek, A.T.G., Wind, K.,
2008). Winter types are group of apples that
usually harvested later than others and can
be handled easily and stored longer than au-
tumn type. Also, their tissue structure, cells
are slightly stronger than other apples which
helps to make shelf life longer. Today, most
of the apples are stored in modern controlled
atmosphere storages where percentage of
gases in air are altered (Gary Mount).

Fruit tissues keep breathing and transpir-
ing even after harvested from plant. In storage
period, these processes cause weight loss and
changes in biological and biophysical features
(Kassebi, Salma & Korzenszky, Péter. 2021).
Sugars, salts, macro- and microelements in
fruit are necessary for human body and it helps
people to act healthy life. In addition, water is
main part of the fruit and accounts for rough-
ly 70-80% (Vicente A.R., Manganaris G.R.,
Sozzis G. 0., Crisosto C.S., 2009; Stefano Mu-
sacchi, Sara Serra. 2018). After harvesting,
when storage process begins, changes in fruit
start happening and continues until they are
consumed. In this period, value of changes is
depended on storage technology.

In Uzbekistan, apple is one of the most
harvested fruit every year. Most of the har-
vest is primarily consumed or recycled in fac-
tories. The remaining part is usually stored
in a traditional way. In northern part of the
regions where whether is considerably cool
most of the year, farmers keep apples in a
storage room with no help of coolers (Mer-
ganov Avazkhon, Halimboev Abbos. 2024).
This traditional method helps to store apples
around 3—5 months. Although outer appear-
ance remains slightly changed, inside of the
fruit changes drastically. There are not any
measurement equipment or cooling fans,
loss of both physical and biochemical cannot
be calculated or analyzed.

Materials and methods

In order to study changes that occur
during storage, winter types of local apples:
“Renet Simirenko” and “Kandil Sinap” were
selected and collected mountainous regions
of Namangan. After fruit samples were
placed in controlled atmosphere storage in
Pap, Namangan. Additionally, other stor-
age methods were conducted in laboratory
of Namangan Institute of Engineering and

4

Technology. Average fruit sample weight was
around 160 + 10 grams.

In controlled atmosphere storage, sam-
ples firstly pre-cooled in order to get the fruit
heat out until 2 °©C. Then they were placed
to main room with the temperature —0.5 +
+1 © C. Relative humidity was 95%. 3 dif-
ferent gas regimes were set in order to find
optimal regime for winter apples (N, 97.4%,
0, 1.4%, CO, 1.2%/ N, 97%, O, 1.5%, CO,
1.5% / N, 96%, O, 2%, CO, 2%).

In laboratory, the same type of apple sam-
ples was put in 2 © C refrigerators. Tempera-
ture of storage room chamber was measured
by hand thermometer once a week.

Last type of storage type was traditional
way of storage where apples were put in cold
room with no refrigerator unit or tempera-
ture sensor. Temperature of the room chang-
es as weather alters.

Percentage of fruit weight loss was calcu-
lated from initial mass minus every monthly
fruit weight loss, then compared to the ini-
tial weight, changes were given in grams. The
measurements were performed in agricultur-
al diagnosis laboratory in Namangan Insti-
tute of Engineering and Technology.

Results and discussion

Winter apple types used in the experiment
were stored in three different gas regimes in
controlled atmosphere, in cold storage and
in a traditional way at a room temperature.
Weight loss was tracked every month in or-
der to follow ongoing processes. Results were
given in a table. During the observation, from
every fruit sample, we took pictures of tissue
under an electronic microscope.

It can be seen that, between three different
gas regimes, in N, 97.4% O, 1.4% CO, 1.2%
regime, apples lost the least weight. In three
gas chambers, temperature, amount of eth-
ylene gas and relative humidity was the same.

Weight loss kept declining constantly but
minimized. Observation lasted eight months,
but any changes in apple tissues or other
diseases were not observed. “Renet Simiren-
ko” winter apple lost 2.9 grams of its weight
during storage, while “Kandil Sinap” ‘s loss
was 2 grams.

However, in cold storage and tradition-
al storage, weight loss date was different
(Table 2).
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Table 1. Weight loss of winter apples stored in controlled atmosphere storage

CAstor-  Sep- Octo- No- De- Janu- Febru- ., Differ-
agegas tem- ber Vem- cem- a a March April ence
regime ber ber ber Ty Ty
Renet Simirenko
N2 97.4%
02 1.4%
C021.2% 137.2 1368 136.4 1359 135.6 135.1 134.7 1343 2.9
N2 97%
021.5%
C021.5% 1374 137 136.5 136.1 1354 135.1 1346 134.1 3.3
N2 96%
02 2%
C02 2% 137.3 1364 136.1 1358 1352 134.8 1344 1339 3.4
Kandil Sinap
N2 97.4%
02 1.4%
C021.2% 116.1 1159 1155 115.2 115 1146 1142 1141 2
N2 97%
021.5%
CO021.5% 1164 116.1 1157 1153 1148 1144 114 113.7 2.7
N2 96%
02 2%

CO2 2% 116.3 1159 1154 1149

1143 1139 113.5 113.1 3.2

Table 2. Weight loss of winter apples stored in cold storage
room and traditional storage chamber

CA storage Sep-  oo. NO- De- 4 u- Feb- ., Differ-
. tem- vem- cem- March April
gasregime ' ber ber  ber ary ruary ence

Renet Simirenko

Room storage

at10°C-20°C 136.5 1304 1249 116.1 1104 1085 104.3 X 32.2
Cold storage 120.1 114.8 109.3 105.8 104.2 1024 101.5 99.98 20.1
Kandil Sinap

Room storage

at10°C-20°C 151.2 1443 134.5 129.0 1243 1222 118.7 X 32.5

Cold storage,

2-3 °C 130.2 125.3 1208 116.3 115.1 1142 113.1 1119 18.3

Temperature played significant role on
weight loss in three different methods of
storage. In traditional way, after six months
apple samples suffered from various chang-
es and diseases and could not be stored af-

ter March. Additionally, weight loss date was
significantly rose compared to controlled
atmosphere storage. Numbers are around
10 times greater than best result for both ap-
ple varieties.
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Abstract

The study evaluated the antimutagenic efficacy of sumakh fruit extract in artificial mu-
tagenesis caused by 4-nitroquinoline-1-oxide (4NQO). The extract was tested on peripheral
blood lymphocytes of healthy donors exposed to 4NQO after administration of various doses
of the extract. The frequency of chromosomal aberrations in metaphase cells was used to assess
antimutagenic activity.

The results showed that the extract reduces the frequency of chromosomal changes in doses
from 0.001 to 1.0 mcg/ml, with the greatest effectiveness at 0.01 mcg/ml. Thus, sumakh fruit ex-
tract has demonstrated potential as an antimutagenic agent protecting the genome from damage.
Keywords: Sumakh fruit extract, Antimutagenic activity, 4-nitroquinoline-1-oxide (4 NQO),

Artificial mutagenesis, Natural antimutagenic substances

Introduction

Since the beginning of the last century,
the search for correctors of mutation pro-
cesses of synthetic and natural origin, which
have the ability to resist the harmful effects
of mutagenic and carcinogenic substances,
has continued. In this regard, the search for
natural substances of plant origin, as well as
artificial substances, is of particular interest.

In the study initiated by us, “Sumakh
fruit extract”, containing a natural substance
of plant origin, was tested in a wide range to

7

determine the effective dose as a modifier un-
der conditions of artificial mutagenesis.

In order to determine the value of genome
protection efficiency, the highest dose of an-
timutagenic activity of sumakh fruit extract
under the influence of mutagens differing in
their nature, type, mechanism of interaction
with hereditary substrates, as well as the ini-
tial damage they cause to the DNA molecule
was determined.

Some of the studies were conducted on
highly developed objects — human peripheral
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blood lymphocytes. 4NQO (4-nitroquino-
line-1-oxide) was used as a mutagen. In this
part of the experiments, the subjects were giv-
en test doses of the extract before the mutagen
was administered.

The primary culture of peripheral blood
lymphocytes from healthy donors, which can
be obtained from humans, was used as an ex-
perimental model for testing the extract. To
do this, the composition includes (1: 3) hep-
arinized plasma (0.1 ml of ready-made Rich-
ter heparin solution + 10 ml of donor blood),
gelatin-precipitated blood (1 ml of gelatin +
10 ml of blood), ready-made nutrient medi-
um (medium No. 199-3 parts + lactalbumin
hydrolysate — 1 part + bovine serum — 1 part,
a mixture containing phytohemagglutinin
(PHA) (Welcome — 0.1 ml / 10 ml of the mix-
ture), then doses from 0.001 to 10 mcg / ml of
the extract were prepared, and after 17 hours,
4NQO (2.5 *10-7 M) was added to the medi-
um of vials containing experimental parts for 2
hours. An hour later, the environment of both
variants was replaced with a fresh standard en-
vironment. After 24 hours of culture develop-
ment, 5-bromodeoxyuridine was added to all
experimental and control vials at a final dose
of 10 mcg/ml and placed in a thermostat. The
frequency of changes (aberrations) in the chro-
mosome structure was analyzed by analyzing

metaphase cells recorded at the 72 hour of
cultivation. When selecting model mutagens
in this part of the experiments, the spectrum
of types of primary damage they cause in the
DNA molecule was also taken into account. Ac-
cording to the main types of damage caused by
4NQO, cyclobutane pyrimidine dimers, muta-
tional monoadducts and interstrand covalent
bonds of the DNA molecule are distinguished.

In experiments on human peripheral
blood lymphocytes obtained from a healthy
donor, sumakh fruit extract was tested in an
environment of artificial mutation of 4-nitro-
quinoline-1-oxide (4NQO), which behaves
like UV rays due to its ability to reparation,
replication, as well as artificial mutation, cell
death. When analyzing metaphase cells, re-
cording the frequency of changes in the chro-
mosome structure serves as a valuable crite-
rion for identifying the antimutagenic nature
of the extract under study.

The results of experiments conducted in
studying the frequency of chromosomal ab-
errations in primary human peripheral blood
lymphocyte tissue showed that sumakh fruit
extract prevented the formation of structur-
al changes in chromosomes in doses ranging
from 0.001 to 1.0 pug/ml. On the other hand,
the dose of 0.01 pg/ml showed the greatest
efficiency.

Table 1. Antimutagenic activity of sumakh fruit extract in
primary human peripheral blood lymphocyte tissue

g Chromosome td P
ey l?xpe- Extract  ;perration By con- By mu-
g rience dose, 1 frequency trol tagen By con- By mu- AEF
= options mcg/m Mim trol tagen
Control 0 1.83 £ 0.49 - - - - —
4NQO 0 12.16 + 1.32 7.33 - < 0.001 - -
0.001 6.11 £ 0.73 4.61 401 <0.001 <0.001 0.50
8 Sumakh 0.01 5.38 + 0.59 4.61 4.68 >0.001 <0.001 0.56
5 extract+ 0.1 6.79 £ 0.78 5.39 3,51 <0.001 <0.001 0.44
4NQO 1.0 8.15+0.84 6.51 255 <0.001 <0.05 0.33
10 9.44 + 0.99 6.92 1.65 <0.001 >0.05 —
Calculation method: M — the frequency of mutations; M, — the fre-
Mo *100% M* (100 -M ) quency of mutations of the experimental vari-
- N M= T5 ant; M, — the frequency of mutations of the
M,-M, control variant; M; — error of the control vari-
td = W ant; M ; — error of the experimental variant;

1 2
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¢ — subsequent (determined by dividing the
; difference between the primary and modified
ness factor, i — primary (previous), mutation levels by the primary indicator).

n = chromosome aberration. N = all sta-
died cells.

AEF —2. AEF — Antimutagen effective-
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Abstract

At first glance, the movement of amino acids and proteins (peptides) in the cell appears
chaotic. How is a clear temporal order maintained, with strict sequential processes following
one after another, creating the impression that someone accurately guides them? How does
DNA replication occur? On one hand, the model of this replication, using a special protein, DNA
polymerase, has been established for a long time. On the other hand, there are still more ques-
tions than answers in this process. Due to limitations in measurement tools, cellular biologists
cannot answer all questions. In this article, we will attempt to address some of these questions
using a systemic approach. The study will also help answer questions about the content and
interactions of other proteins in the cell. These answers can then be verified using established
biological methods.
Keywords:

Introduction

The DNA model was presented by Wat-
son and Crick in 1953. The model of DNA
replication was proposed five years later by
Meselson and Franklin (Crick, 1954; Mesel-
son, 1958).

According to Watson and Crick, nitrog-
enous bases (adenine, guanine, thymine,
or cytosine) on each level of one strand are
connected by hydrogen bonds to the base at
the same level of the other strand. Structural
requirements permit only adenine-thymine
and guanine-cytosine base pairs, resulting in
the complementarity of the two strands.

In this article, we delve into the question of
the availability of a sufficient number of nucle-
otide molecules and proteins for DNA replica-
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tion and the mechanism of their incorporation
into daughter chains. It should be noted that
all processes — DNA-DNA replication, DNA
transcription to RNA, RNA translation to pro-
tein, and reverse transcription from DNA to
RNA - operate on the same principle of com-
plementary nucleotide interactions.

Text

Let us review the DNA replication mech-

anism:

+ Unwinding of the double-stranded
DNA is carried out by Helicase, at a
speed of approximately 100,000 base
pairs per minute in prokaryotes, and
approximately 500 base pairs per
minute in eukaryotes;
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« Primase synthesizes the initial seg-
ment, the primer, after which the sec-
ondary DNA chain will be built;

« DNA polymerase synthesizes DNA by
initially binding to the primer, using
freely floating nitrogenous bases (ad-
enine, guanine, thymine, or cytosine)
in the cell plasma;

» Ligase “stitches” DNA fragments into
a single chain after ribonuclease re-
moves unnecessary fragments (prim-
ers, etc.) from the chain.

We have omitted many mechanisms that
are specific to different organisms or too com-
plex for the purposes of this article and do not
affect its conclusions. The accuracy of repli-
cation is ensured by the precise matching of
complementary pairs of bases and the activity
of DNA polymerase, which recognizes and cor-
rects errors. The human genome contains ap-
proximately 3 billion pairs of nucleotides, ap-
proximately 1.5 billion units of the nitrogenous
bases. During the replication of the entire DNA
chain (for example, before cell division), the
same number of nucleotides must be extract-
ed from the cell’s plasma. Nucleotides also play
various roles within the cell, including function-
ing as coenzymes, providing energy, regulating
cellular activities, and transporting sulfate and
methyl groups. Additionally, they supply the
cell with remnants of phosphoric acid. In some
cases, RNA can serve as a nucleator.

Many researchers are convinced that
DNA not only encodes proteins but also the
sequence of various processes. However, this
is not actually the case. The processes them-
selves, their sequence, and the initiation and
termination of protein work occur random-
ly, “chaotically,” or more precisely, due to
self-organization. In particular, it has been
proven that Cooley bodies can form start-
ing from any protein. There is no strictly de-
fined assembly sequence, only self-organiza-
tion. However, there are structures, such as
paraspeckles, that cannot form randomly.

The majority of processes in the cell are
controlled by proteins. The proteome inside
the cell is very dynamic and depends on many
factors, such as the cellular environment,
cellular stresses, etc. In turn, the concentra-
tion of proteins directly influences the func-
tions carried out within the cell (Brandon,
2017). Researchers have estimated the num-
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ber of proteins in a yeast cell to be approxi-
mately 7.9*10"7 (with a median number of
4.2¥10"7). The entire proteome of a yeast
cell is estimated to consist of 5858 proteins.
Approximately two-thirds of cells contain be-
tween 1000 and 10.000 protein molecules,
with low-molecular-weight proteins being, on
average, five orders of magnitude less abun-
dant than high-molecular-weight proteins.
In living cells, organic substances are repre-
sented by proteins (10-20%), lipids (1-5%),
carbohydrates (0.2—2.0%), and nucleic acids
(0.1-0.5%). Thus, the number of nucleic acids
in a yeast cell is generally estimated to be be-
tween 10"5-1076 (OBcensan, 2014).

The composition of proteins constant-
ly changes depending on their production
from mRNA, participation in processes like
replication, and degradation of used proteins
(Laurent, 2010), mRNA contains both trans-
lated and untranslated regions that play an
important role, for example, acting as a tim-
er in protein production. When a ribosome
“skips” a stop codon, it gets stuck on the
mRNA, preventing the ribosomes following
it from continuing to read and produce incor-
rect proteins from the triplets following the
stop codon. This process also appears to be
random. However, if it were entirely random,
no regular processes could occur in the cell.

Let’s provide several definitions that are
necessary for further discussions:

Natural system — a model constructed
by the subject who investigates the object (el-
ements, relationships, purpose), having in-
tegration potential, emergence, and integral
properties.

Chaotic system — a biological system in
which the sequence of processes is unpredict-
able, the interaction of elements is random,
and the result of its work can be anything.

Ordered system — a stable dynamic bi-
ological system that adequately responds to
external influences.

In the context of biological systems, there
is no difference between chaos and order.
Moreover, we assert that order does not arise
from chaos (Prigogine, 1984), as chaos itself
does not exist. Let’s explore this using simple
examples.

Consider a closed Thermodynamic sys-
tem consisting of two hydrogen molecules.
Knowing the initial state at time T and the
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particles’ momentum, we can easily calculate
their subsequent movements and interac-
tions. If we increase the number of molecules
to 5, using a more powerful computer, we can
also calculate the system’s state at time T +
AT. However, if we increase the number of
molecules to 100, we would exceed the com-
putational capacity available to humanity to
perform such calculations. In this context,
chaos is the order that we are unable to cal-
culate, so we are forced to use statistics and
probability theory.

Another example: A good hostess has all
the necessary tools for cooking, consuming
food, and storing it always in the right places
on shelves, in cabinets, and in refrigerators.
Food ingredients are also always located in
the same places. During cooking or eating,
people always know where and what to take
to perform the necessary functions. The sec-
ond scenario is “chaos,” where all the tools
and ingredients are scattered around the
kitchen in random order, and the hostess has
to search for the necessary tools each time to
perform any tasks.

It’s impossible to perform processes in a
timely and correct manner in such a “chaot-
ic” kitchen. However, if we imagine a kitchen
of the future, perhaps all the tools and food
ingredients will be flying through the air in a
random order and very quickly, so with cor-
rect timing the hostess will be able to simply
grab the necessary items from the “flying”
ingredients to facilitate the cooking (or con-
sumption) process. Perhaps the speed of
these processes will be even faster than a sce-
nario in which all the ingredients are in their
places, and the hostess has to move around
the kitchen to retrieve them from their stor-
age locations. However, in a biological cell,
such “chaos” is always organized. How does
the cell perform its functions? In a cell, there
is no “hostess” who knows what ingredients
are needed at what time. Here, chemistry and
physics are at work, whose laws are the same
on interstellar scales as they are on the cellu-
lar level. Specifically, the necessary molecules
are preassembled in the appropriate areas of
the cell (for example, in the nucleus and nu-
cleoli,) where they move about in a chaotic
manner. Past the DNA polymerase, the re-
quired nitrogenous bases are constantly “fly-
ing through,” from which it constructs the
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DNA’s duplicating chain. If this process were
carried out exclusively by transport proteins,
bacterial cells wouldn’t be able to divide ev-
ery half hour, and eukaryotic cells wouldn’t
be able to duplicate within the framework of
mitosis at the necessary speed.

As a result, the chaotic movement of
molecules in specific areas of the cell allows
necessary reactions to occur orders of mag-
nitude faster than if they were to occur us-
ing transport proteins, which move relatively
slowly. An individual molecule can reach any
area of the cell within a few minutes. Stable
structures are formed from highly dynamic
molecules for the duration necessary for in-
teraction (Misteli, 2001). Microtubules aid in
the self-organization of cell structures. They
randomly assemble and disassemble, cre-
ating random structures (networks, whirls,
asterisks.) Like all self-organizing systems,
structures arise abruptly, not gradually, and
different initial arrangements of molecules
occasionally lead to the same results. This
is due to autocatalysis, autoinhibition, and
cross-catalysis (where the concentration
of certain molecules can lead to a sharp in-
crease in the production of the same mole-
cules, a decrease in production, or a mixed
effect of various molecules.) Biologists know
that there is a glycolytic cycle. The fluctua-
tions in the concentration of ADP and ATP
are determined by processes that activate
ADP and inhibit ATP.

Often, we assume that a biological cell is
homogeneous because molecules within it
move freely. However, we forget that just as
there are waves in space, matter, and ener-
gy, there are also waves in the concentration
of certain molecules in the cell. It is entirely
possible that during DNA replication, local
concentrations of the required amino acids
arise near DNA polymerase. It is also possible
that the concentration of amino acids serves
as a driver for DNA replication. The activity of
specific proteins during their binding occurs
very rapidly, within milliseconds, at most, a
few seconds. Upon release, they can remain
at the reaction site for a significant amount of
time, thanks to these concentration waves. It
is important to remember that these are not
two-dimensional waves but three-dimension-
al, volumetric ones. Such states are referred to
as “strange attractors” (Prigogine, 1984).


https://ppublishing.org/edition/the-european-journal-of-humanities-and-social-scie
https://ppublishing.org/edition/the-european-journal-of-humanities-and-social-scie

When a cell requires symmetry, it is
forced to contend with spatial waves (for
example, when pulling chromosomes to the
poles before cell division.) To achieve this,
the cell uses microtubules, which, in turn,
also form and disassemble in a wave-like
manner. Thus, the seemingly random move-
ment of molecules, due to self-organization,
symmetry disruption, and spatial waves, be-
gins to adhere to strict biological laws. This is
how most processes in a living cell occur.

A striking example is the assembly and
disassembly of nucleoli depending on the
phase of cell division. During the M-phase,
the nucleolus is repressed, and its constitu-
ent proteins participate in other processes.
During telophase, rDNA transcription re-
sumes, and the nucleolus reassembles.

Research on molecular movement inside
living cells demonstrates the fundamental
possibility of organizing directed movement
based on random motions. Stochastic mo-
bility of molecules contributes to the cre-
ation of macroscopic order (Misteli, 2001;
Apudyinun, 20180.

Let’s consider another simple example
from everyday life. Ask a specific person to
imagine a dog. Then ask another person to
do the same. The images of the “dog” will
almost never exactly coincide between two
different people. Why? The cause-effect rela-
tionship is straightforward: they were asked
to imagine an object, and they imagined an
object. However, in reality, the initial condi-
tions for two different people are absolutely
distinct. Each person’s experience is unique.
These questions were extensively discussed
by Prigogine in the context of fractal attrac-
tors in examples of chemical reactions. The
main idea here is that with even the smallest
change in initial data, the system ends up in
a completely different state, an attractor, and
predicting this state seems impossible (Mis-
teli, 2001).

Conclusions

We assert that chaotic motion enables life
processes within the cell to occur orders of
magnitude faster than in a stable state where
cell content remains motionless. DNA poly-
merase, for instance, cannot swim through
the cell nucleus in search of necessary compo-
nents; it is tethered to the DNA strand itself.
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Hence, these components must “search” for
the precise location where they are needed.

Ultimately, chaotic molecular motion
within the cell, along with their concentra-
tion, is influenced by both global processes
(such as external temperature and illumina-
tion,) and minor fluctuations in concentra-
tion, spatial arrangement, attraction force,
external molecule concentration, molecular
movement speed within the cell, concen-
tration auto-oscillations, and so forth. It is
crucial to understand that in non-equilibri-
um states, even a very slight disturbance can
serve as a trigger for new processes (cell divi-
sion, protein production, etc.).

Many significant processes are known to
biologists, but we still lack understanding of
which “noise” effects affect the cell and how
they can act as triggers. When studying pro-
cesses in living cells, it is necessary to build
models that account for all known periodic
and non-periodic disturbances of the system.
We cannot construct a model in the common
variant where the researcher disregards in-
significant processes. It is not always possi-
ble to suffice with a simple dynamic model.

The main conclusion we reach is that all
living things cannot be considered systems
because there is no predefined goal and it is
impossible to define absolutely all elements
and processes, as well as their interactions.
On the other hand, when modeling, it is im-
possible to exclude insignificant process-
es, elements, external influences, and even
quantum processes within living organisms.
This paradox cannot be resolved with exist-
ing research technologies, but it is possible to
significantly expand the model using modern
computational power capable of analyzing
hundreds and thousands of elements, inter-
actions, external and internal factors.

The second conclusion arising from the
systems approach is that the model, which is
studied as a system, must constantly change.
That is, its structure, connections, external
and internal influences must change. This
new dimension adds immense complexity to
the study of future systems.

Questions for discussion
In practice, it turns out that some pro-
teins or amino acids may appear where they
theoretically shouldn’t be. Experiments con-
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ducted using GFP (Green fluorescent pro-
tein) have shown that proteins needed only
in nucleoli can not only appear but also accu-
mulate outside nucleoli. Such situations are
usually dismissed by researchers as they are
experimental errors. However, upon clos-

to “chaotic” movement, these proteins first
end up in areas of the cell where they are not
used, and then accumulate to perform func-
tions in the cell that researchers are not yet
aware of. This is essentially a new area of cel-
lular biology that requires a lot of work from

er examination, it becomes clear that due interested researchers.
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Abstract

The paper proposes an algorithm for calculating the design of a hybrid wind-solar instal-
lation. By attaching a magnet to the blades of a wind turbine, a magnetic flux is created that
depends on the energy of the wind flow. If you attach a solenoid to the mast of a wind turbine,
it will be possible to generate additional electrical energy. The paper proposes an algorithm for
calculating wind wheels for a hybrid wind turbine.

Keywords: Algorithm, hybrid wind turbine, generator, solenoid, generation, design

Introduction

Distributed energy generation systems
are hybrid energy supply systems combined
from various energy sources that are built in
close proximity to consumers and take into
account their individual characteristics in
terms of power and profile to the maximum
extent possible.

One of the main generating devices of dis-
tributed generation is a wind power device.
Therefore, currently, with the help of a wind
energy device, it is possible to solve energy
solutions for remote areas, far from the main
distribution lines and places where it is im-
possible to install large power plants due to
environmental problems. This state of affairs
requires an increase in the efficiency of the
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wind energy device. One of the methods to
increase the efficiency of a wind energy de-
vice is its hybridization.

The purpose of this work is to devel-
op a method of hybridization of a wind ener-
gy device and an algorithm for calculating the
wind wheels of this installation.

The solution method. To achieve this
goal, first you need to design a hybrid wind
energy device that works much more effec-
tively than a conventional wind energy de-
vice. In (Rustamov N.T., Babakhan Sh.A.,
Orysbaev S.A., 2020; Rustamov N.T., Meir-
bekov A.T., Avezova N.R., Meirbekova O.D.,
Babakhan Sh.A., 2023), such a wind energy
device was proposed, in which, in addition to
magnetic blades on masts, Solar photopanels


https://ppublishing.org/edition/the-european-journal-of-humanities-and-social-scie
https://ppublishing.org/edition/the-european-journal-of-humanities-and-social-scie
https://ppublishing.org
https://doi.org/10.29013/EJTNS-24-3-15-20

The European Journal of Technical
and Natural Sciences 2024, No 3-4

were constructed. Such a hybrid wind pow-
er device generates three types of current:
alternating current i, from the generator, al-
ternating induction current i, from coils at-
tached to the masts and above the generator.

Section 3. Electrical engineering

Interestingly, such an installation will also
generate direct current I from a Solar photo-
panel (Fig.1). The advantage of such a hybrid
wind energy device is the efficient use of wind
and solar energy.

Figure 1. Hybrid wind power device
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The algorithm for calculating the power

of a hybrid wind-solar installation

Step 1. Determination of the diameter of

the wind wheel

The initial data for determining the diam-
eter of the wind wheel are:

— rated power of the wind turbine — N,

— estimated wind flow velocity — V.
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When determining the required air flow
power (IV,) for a wind generator of a certain
power (IV,), it is necessary to take into ac-
count the efficiency coefficients of the wind
wheel (77,,), wind generator (77, ) and trans-
mission (gearbox) (m);

N
N =——"

Mo Moo M,

On the other hand, at a known speed, the
power of the airflow is determined by the de-
pendence:

(1)

N, = M[kw]
102

2

p*V,

()

where: g =
locity head)

p = 0.125 kg *s*/m* — air density;

W =V *S — second flow rate (m?/s)

n*d

S, = *~— the area of the airflow
bounded b§7l a circle with a diameter of — d :

Then, the power of the air flow, limited by
a circle with a diameter of — d , is determined
by the dependence:

PHVy T d,
No- 2 " 4
' 102

— is the flow pressure (ve-

=0.000481* V> *d?;

N, =0481*10"*V,*d [kW] 3)

By equating the right sides of equations

(1) and (3), the required diameter of the air
flow can be determined:

from: ~ =0.481*107 %V, *d;
.
d = N,
"N 0.481%107° *n_*n *n *V> “)
If, as a first approximation, we take:
n,, =0.85; n, =0.94;
N
that d, =51% e (5)

Mo Vs

Note that the power developed by the wind
wheel is higher, the higher its efficiency —

Based on static data, in the first approxi-
mation, it can be assumed: 7 = 0.45; Then,
the required diameter of the wind wheel
equal to the diameter of the airflow can be
determined by the dependence'

> =76.026" f

3
8

d,=d, =51*%

d, =76.026*

For the assumed value of the efficiency
coefficient, the required power of the air flow
can be determined by the dependence:

NH=L~278*N

T’BK T’BZ T’m
Examples of calculations of the diameter
of a wind wheel at different capacities of wind
turbines and air flow velocities.

Table 1. Calculation of the diameter of the wind wheel

NO. VB NBI‘ dBK NBI‘ dB]C NBI‘ dB]( NBI‘ dBl(
m/s kw m kw m kw m kw m
1 6 2 7.34 5 11.6 10 16.4 20 23.22
2 7 2 5.8 5 9.2 10 13 20 18.42
3 8 2 4.7 5 7.5 10 10.6 20 15
4 9 2 4 5 6.3 10 8.9 20 12.6
5 10 2 3.4 5 5.4 10 7.6 20 10.8

Step 2. Estimates of the speed of rotation
of the wind wheel
One of the main tasks in the design of a
wind wheel is the choice of speed, which has
the following dependence on speed, diameter
and flow velocity:
o*r, 2*n*n *r n_*d

Z="—t= o2 = 0.05236—
V. 60* V.,

8 8 8
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where: n__— the speed of rotation of the wind
wheel (rpm)

r — radius of the wind wheel blade

The speed of the wind wheel is the ratio
of the circumferential speed of the end of the
blade to the wind speed.

Based on experimental data, wind wheels
with various n_, d , V it was found that
the maximum value of the efficiency of the
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wind wheel (pvk.max) is achieved at values
Z = (4...6) with the number of blades n, =
= 3 pcs.

For a wind wheel with a speed of Z = 5,
the rotation frequency of the wind wheel can
be determined by the dependence:

z*V *
n, = 2 z19.1Z Ve z95.5v“
0.05236*d d

8K 8K 8K

Examples of the calculation of n__for var-
ious values of N and V_ are presented in (Ta-
ble No. 2).

[rpm]

Table 2.

N Vv d n N \Y

H B BK BK H B

d n N VvV d n

BK BK H B BK BK

kW m/s m rpm kW m/s m rpm kKW m/s m rpm
2 6 7.3 78 5 6 116 494 10 6 164 35
2 7 58 1153 5 7 9.2 727 10 7 13 514
2 8 4.7 160 5 8 7.54 101 10 8 10.66 71.7

Thus, in the speed range V, = (6...8) m/s,
the highest rotational speed

n, =160 rpm correspond to N, = 2 kW,
V_ = 8 m/s, the lowest rotation speed n_ =
= 35 rpm correspond to N, = 10 kW, V_ =
= 6 m/s. For the air flow velocity V. = 7 m/s
for a wind generator with a power of N =
= 5 kW, the rotation frequency of the wind
wheelisn,_=72.7 rpm.

If we take into account that the rotation
frequency of the rotor of the wind genera-
tor corresponding to the rated powerisn_ =
= (400... 600) rpm, then, for the wind wheels
in question, it is necessary to use a step-up

gearbox (multiplier) with a gear ratio from 5
to 10 times.

3. Step Calculation of the available pow-
er of wind power devices at a wind speed
less than the calculated one.

Depending on the diameter of the wind
wheel on the rated power of the wind gener-
ator;

N
so: d, =76.026* /V;‘ ;

N,=N,=0.000173*d; *V.; 9)
The rotation frequency of the wind wheel
can be estimated using the formula (8).

Table 3. Examples of calculating the available power N, for a wind
power device, with an estimated wind speed V, = 7 m/s

VB N; dBl( nBK N; dBK nBK N; dBK nBK
m/s kW m rpm kw m rpm kw m rpm
7 2 5.8 115 5 9.2 72.7 10 13 51.4
6 1.25 5.8 98.8 3.16 9.2 62.3 6.3 13 44
5 0.73 5.8 82.3 1.83 9.2 52 3.65 13 36.7
4 0.37 5.8 66 0.94 9.2 41.5 1.87 13 29.4
3 0.16 5.8 49.34 0.4 9.2 31 0.79 13 22
4. Step. The algorithm for calculating the ~ 1_,,.,=7*D_, =3.14*5%10" =15.7*10"m(10)

induction current.
Given the characteristics, we find the coils

of the coil:
o, _10%107

— Kam

D 9*10™

npos

=1.11*10* =111round (10)

1. We find the resistance of the wire
wound on the coil:

17.4

63.5%107°

R:pl’g’ezl.68*10'8* =0.46[Om|(11)
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l,.,=0*L_  =111*157*10" =174m (11)

where p — is the resistivity of honey:
p=1.68%10",1 . — wire length, S — the area
of the wire section

2. We find the electromagnetic flux @
that occurs when the blade rotates with a
magnet:

®=p,*P (12)

en

[wt]

2. .
here: p,, =0.125kr* C—3 —air density;
M
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Figure 2. Dependence of N, on wind speed V_ for wind
power devices of different rated power

Np[ k\V]
CT-107
10
9
8
.
(]
< CT-57
4
3
CT-27
2
1 VB: [m'S ]
0—1 ) 3 1 5 6 7
5.P,, it is determined from the formula (5): &= Nd—q) =111* 0.0019 _ 0.21[B] (16)
P, =0481%107* 8’ * D2, =0.015[kw] (13) dt 1
wind speed 3, =5m/c 8. With the electromotive force of induc-
Diameter of the wind wheel D =16*10"m tion, we find the current in the wire of the
6. Putting everyone in their place, we will  coils:
get: e 021
®=p,*P,=0125%0.015=0.0019 [B6] (12) I="=—""=045 [A]
7. We find the electromotive force of the R 046
induction coil:
Ik, A
0,8
0,675
0,6 e
0,51
0.4 _~ 0,45
’ S U534 Coils N1 Ik(A)
0,2 225 ng 26 —— Coils Ne2 Ik(A)
11 15 '
0 JlI T T T T T 1
5 6 7 8 9 10 11
Table 4. Comparative results of two coils
Wind speed m/s Coils N2 1 Ik (A) Coils N2 2 Ik (A)
5 0.07 0.105
6 0.11 0.165
7 0.15 0.225
8 0.2 0.3
9 0.26 0.39
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Wind speed m/s

Coils N2 1 Ik (A)

Coils N2 2 Ik (A)

10 0.34 0.51
11 0.45 0.675
Conclusions farms). Which has good coverage of the en-

The use of hybrid systems based on re-
newable energy sources is a promising solu-
tion for decentralized power supply in rural
areas and remote facilities, as well as to en-
sure the accumulation of excess electric ener-
gy, removing peak loads during the operation
of seasonally and weather-dependent renew-
able energy sources of high capacity (wind

tire territory with energy networks, hybrid
solutions will not be so effective. However,
in connection with the long-term program of
agricultural development, the construction of
agro-towns, new farms, livestock complexes,
hybrid technologies should be considered as
an alternative to centralized energy supply.
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Abstract

In this article, samples of water-oil emulsions of local deposits in oil production facilities
are studied and their composition and properties are studied. The images of water and salts
in the obtained high-viscosity water-oil emulsions were studied using an electron microscope.
Also, demulsification of these emulsions was carried out using a demulsifier synthesized on the
basis of local raw materials, and the obtained results were compared with export demulsifiers.
Keywords: dewatering, desalting, deemulsifier, emulsion aging, water globule, armored

layer

Introduction

Currently, the development of oil fields
is characterized by an increase in the pro-
duction of heavy, high-viscosity oils. Such
hydrocarbon systems contain heavy com-
ponents, asphaltene-resin substances and
mechanical impurities together with a large
amount of water. Their presence signifi-
cantly complicates oil production processes,
especially dehydration processes. In addi-
tion, during the processing of high-viscosity

21

oils, intermediate layers (salvat layer) are
formed, which are characterized by a very
high resistance to decomposition. These
layers can accumulate in the settling equip-
ment, which causes the complete oil purifi-
cation process to be continuous.

Also, one of the main sources of envi-
ronmental pollution as a result of man’s
man-made activities is oil extraction and
oil processing industries. Due to emergency
situations, as well as during the production
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activities of oil extraction and oil refining en-
terprises, a lot of oil waste accumulates.

Methods

During the operation of oil fields, the for-
mation of permanent water-oil emulsions,
their properties change over time and depend
on many factors. With long-term storage in
open embers and reservoirs, the stability of
such systems increases significantly. This
happens due to the «aging» of emulsions,
the compression and hardening of armored
shells in water droplets over time, the evapo-
ration of light fractions, the decomposition of
petroleum products, the increase of mechan-
ical impurities due to atmospheric dust, etc.

The processing of oil waste is considered
a complex technical and technological task,
which is primarily caused by a stable oil
emulsion with a large amount of mechanical
impurities. Its main task is to separate into
three parts: water, mechanical compounds
and hydrocarbon parts.

Like any pollutant, refinery waste also
has a negative impact on the environment.
Oil waste belongs to the 3 class, it disrupts
the natural balance in ecosystems, another
negative effect on the environment is the ad-
aptation of solar radiation. In the process of
this phenomenon, gas exchange and evapo-
ration processes are disturbed. .

Traditional methods of heavy oil prepara-
tion (dewatering, desalination) in field condi-
tions can be done using thermal, chemical and
their combined methods, as well as electric
field methods. However, their acceleration,
which is necessary in such cases — increasing
the temperature of oil processing, increasing
the doses of flow-selective reagents-demul-
sifiers, increasing the strength of the electric
field — leads to a significant increase in the
cost of the oil preparation process.

Various methods are used to break oil
emulsions, each of which has its own advan-
tages and disadvantages. These methods are
characterized by high capital and operating
costs and the unstable effects of breaking
emulsions. Therefore, the improvement and
development of existing effective methods
for the separation of oil emulsions are urgent
tasks.

Water-in-oil emulsions are one of the few
problems directly related to the oil industry.
The presence of a large amount of emulsified
water increases the cost of transportation
of crude oil, increases corrosion and causes
other types of additional technical services.
These emulsions are stabilized in the pres-
ence of asphaltenes. When the emulsion is
stabilized, the water-oil emulsion is difficult
to separate into phases. When a water-oil
emulsion rises to the surface and is poured
into production facilities, the formation of an
emulsion increases the cost of oil production.

The stability of most oil emulsions in-
creases with time. During the aging of the
emulsion in water globules, the emulsifier
layer increases and, accordingly, its mechan-
ical strength increases. When such globules
collide, they do not come together due to the
presence of a strong hydrophobic film. To
combine the water globules, it is necessary
to destroy this film and replace it with a hy-
drophobic layer of any surfactant. Aging of
emulsions continues intensively only in the
initial period after their formation, and then
slows down significantly.

Emulsions commonly used in crude oil
production include oil-in-water (o/w), oil-
in-water (w/0) emulsions, oil-in-water-in-oil
(o/w/o) and water-in-oil-in-water (w/o/w)
emulsions. A complex emulsion is also called
a multi-emulsion. Four types of emulsion are
shown in (Figure 1).

Figure 1. Types of emulsions
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A water-in-oil emulsion is a type of emul-
sion in which the continuous phase is usually
hydrophobic materials such as oil, and the
dispersed phase is water. More than 95% of
water-in-oil emulsions are inverted emul-
sions. The “aging” characteristics of the in-
verse emulsion depend on the composition
and properties of oil, water sources, condi-
tions of emulsion formation (temperature,
intensity of phase mixing).

The main properties of oil emulsions
include the degree of disintegration over a
certain period of time, the effective (in some
cases structural) viscosity, the average diam-
eter of the emulsified droplets of the aqueous
phase. Together, these parameters reflect the
intensity of the oil emulsion, its physical and
chemical properties, and the adsorption of
the emulsifier.

Emulsion decomposition intensity can be
estimated by the difference between water
and oil densities p, as well as the ratio of the
total content of asphaltene (a) and resins (s)

to the content of paraffin (n) in oil (a+s)/n.
The last indicator determines the method of
emulsification of oil emulsions. The indicator
p, orresponds to the driving force of gravity
sedimentation. Both indicators are quality
characteristics of emulsions, which allow
them to be divided into groups.

Depending on the density ratio of water
and oil, emulsions are classified as difficult to
decompose p, =(0.200—0.250 g /sm*),  de-
composable p, =(0.250-0.300 g/sm’) and
easily decomposed p, =(0.300-0.350 g / sm’).
According to the (a+s)/n indicator, oils are
divided into types: mixed ((a + s)/n = 0.951—
—1.400); resin ((a+s)/n = 2.759-3.888); and
high pitch ((a + s)/n = 4.774-7.789).

Results and discussion
In our research, we took 6 water-oil emul-
sion samples from local heavy high-viscosity
oil fields and studied their composition based
on existing methods and standards, and the
results are presented in (Table 1) below.

Table 1. Composition and description of samples of water-oil emulsions

Den- Viscosity Sulfur As-
. Paraffin . Salt, Water-

Sample sity (20°0) . quanti- phalten, .

quantity,% mg/1 ing%
kg/m 3 Pa*s ty, % %

Sample 1 990 35.3 5.97 4.9 14.5 11330 84.7

Sample 2 947 30.1 3.85 3.5 8.8 470.5 77.7

Sample 3 973 32.3 4.52 2.33 7.9 7000.5 83.9

Sample 4 953 29.7 4.69 3.6 7.4 762 80.6

Sample 5 946 33.2 5.94 3.81 7.3 888.96 82.1

Sample 6 963 30.1 3.78 4.55 8.9 762.02 80.9

As can be seen from (Table 1), the stud-
ied samples are heavy oils that require deep
purification in terms of hydration, viscosi-
ty, sulfur and salt quantity. Also, as a re-
sult of extraction of these oils from the well
with the help of pumps, a complex water-oil
emulsion is formed.

Viscosity oils are emulsions the main task
of the cracking process is to separate water
and oil into separate phases. In the process
of breaking down emulsions, it consists in
destroying the outer shell of the contained
water globules. To prepare oils for industri-
al processing, the speed and efficiency of the
stage of breaking up of emulsions is of great
importance. Nowadays, it is important to
choose the appropriate equipment, effective
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demulsifiers and technological regimes to
optimize the processes of dewatering and de-
salination of oils.

A chemical cracking method was used to
break up water-in-oil emulsions of high-vis-
cosity heavy oils. For this, the demulsifica-
tion process was carried out in laboratory
conditions at a temperature of 60 °C with
the TKM-1 demulsifier synthesized on the
basis of local raw materials at a consump-
tion of 90 g/t.

The role of demulsifiers acting on emul-
sions of high-viscosity oils is that they break
up the emulsifiers surrounding the water
globules and precipitate them. We used an
electron microscope to study the mechanical
compounds, salts, etc. that cause the stability
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of various types of stable emulsions of local
oils.

In order to determine the efficiency of de-
mulsification, the images of water-oil emul-
sions of samples 1 and 3 before demulsifica-
tion and after demulsification were obtained
using an electron microscope with optical
indicators of brand NLCD-307B (made in
Czechia). Conducting electron microscope

Section 4. Technical sciences in general

studies of emulsions of high viscosity oils
provides an opportunity to obtain more in-
formation about them.

Of course, with a small error, particles of
water globules are visible, that is, evenly dis-
tributed. The obtained results are presented
in Figure 2 below, where it is possible to see
the localization of high viscosity oil emul-
sions and water globules.

Figure 2. Electron microscope view of highly viscous water-oil
emulsions before the demulsification process
A) sample 1; B) sample 3

Figure 2 shows water and salts in water
— oil emulsions imaged under an electron
microscope the most complex of the obtained
samples (a) sample 1 at 20°C (a) sample 3 at
20°C you can see the temperature state (b).
It is observed that the additives in the oil act
as an emulsifier and surround the dispersed
phase of the emulsion from the outside.

Taking them into account, based on the
properties and stability of emulsions, emul-
sions the task of removing stabilizers sepa-
rately is set. In the process of hydrodynamic
action and in the presence of surfactants, me-
chanical mixtures with a hydrophilic surface
are well wetted with water and transition to
the aqueous phase (washed) due to the in-
crease in the concentration of the mechanical
mixture.

The result of removing mechanical im-
purities in the oil (highly dispersed mixture,

asphaltene, tar, iron sulfide, etc.) is the for-
mation of water globules in emulsions. there
is an opportunity to reduce the surface ten-
sion force and the process of coalescence is
observed in water droplets.

In recent years, various chemical reagents
have been added to oil wells to facilitate oil
extraction and processing processes, which
affect the formation of stable emulsions.

The conducted studies show that it is ef-
fective to describe the external structure of
water -oil emulsions of local high-viscosity
oils using the electron microscope method.
Currently, demulsifiers and non-traditional
methods are used to break down the outer
shells of water globules in emulsions and col-
lect the water droplets in the emulsion. Also,
the amount of water remaining after the de-
mulsification process at high consumption of
demulsifiers can be seen in (Figure 3).

Figure 3. Electron microscope view of high viscosity water-oil
emulsions after demulsification process
A) sample 1; B) sample 3
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As can be seen from Figure 3, a certain
amount of water and salt remains after the
process of demulsification of water-oil emul-
sions. In order to break down emulsions at
the desired level, it is necessary to use a high
demulsifier consumption or use other clean-
ing methods.

Deemul gator is one of the main technical
and economic indicators of the processes of
dewatering and desalination of WOE of espe-
cially heavy oils.

We analyzed the amount of residual wa-
ter after the deemulsification process of wa-
ter-oil emulsions at a temperature of 20°Cin
laboratory conditions, and the obtained re-
sults are presented in (Table 2) below.

In practice, the selection of demulsifi-
ers for breaking down water-oil emulsions
of highly hydrated oils is carried out exper-
imentally to determine the optimal techno-
logical regimes (temperature, mixing speed,
demulsifier flow, etc.) for this process.

Table 2. Experimental results of demulsification of WOEs of local oils with
synthesized TKM —1 and existing demulsifiers DEKS-017 and SNPX-4410

. Demulsifier . Amount of re-
Emulsion Type of de- ] Separation

WOE fields . . consumption, . sidual water

hydration,% mulsifier time, min ..

g\t in 0il,%

Sample 1 88 DEKS-017 90 30 11
Sample 1 88 SNPX-4410 90 30 9
Sample 1 88 TKM-1 90 30 6
Sample 3 81 DEKS-017 90 30 10
Sample 3 81 SNPX-4410 90 30 7
Sample 3 81 TKM-1 90 30 4

As can be seen from (Table 2), the pro-
posed TKM-1 demulsifier is more efficient
than the currently used demulsifiers. But
these indicators are not at the level of the
standards set for the preparation of oil.

In addition, the more complex the com-
position of stagnant water-oil and oil-slurry
emulsions, the more difficult it is to break
them up even with a large amount of de-
mulsifier. Or it is necessary to carry out the
demulsification process under temperature,
that is, to carry out the chemical method by
thermochemical method.

It is known that an increase in tempera-
ture usually has a positive effect on the de-
mulsibility, so we studied the effect of this fac-

tor on the stagnation time. The experiments
were carried out when TKM-1, SNPX-4410
demulsifiers were used in the amount of
0.01% of the total weight of the broken emul-
sions. From Table 3, the study was continued
at the temperature of all emulsion samples
from 20°C to 80 ° C.

If we compare the previously known
SNPX-40 deemulsifier, compared to TKM-1
deemulsifier, it is possible to reduce the resi-
dence time by 0.5 hours.

Heating of stable water emulsions under
industrial conditions is associated with signifi-
cant energy and material costs. Therefore, wa-
ter-oil emulsion decomposition experiments
are conducted at a temperature of 60°C.

Table 3. Time-dependent effect of temperature on the
process of decomposition of water-oil emulsions

The temperature is °C

WOE demulsification time, minutes

Sample 1 Sample 3
SNPX-4410 (control)
20 72.0 80.0
40 65.0 60.0
60 55.0 52.0
80 45.0 48.0
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The temperature is °C

WOE demulsification time, minutes

Sample 1 Sample 3
SNPX-4410 (control)
Demulsifier TKM-1
20 45.0 48.0
40 30.0 35.0
60 25.0 30.0
80 15.0 17.0
Conclusion 80 ° C during the deemulsification process,

Residue after cracking of water-oil emul-
sions in North Ortabulak oil production facil-
ities with developed demulgators the amount
of water serves as one of the important indi-
cators of the success of the demulsification
process. In demulsification process, it can
be seen that the breaking time of emulsions
decreases with increasing temperature. That
is, if we heat the emulsions from 20°C to

the time for the 1st sample was shortened
from 45 minutes to 15 minutes, for the 3%
sample from 48 minutes to 17 minutes. Also,
after breaking down, the amount of residual
water in the water-oil emulsion is reduced.
Therefore, in this case, import substitution
based on domestic reagents allows to reduce
the cost of products obtained in oil producing
enterprises and improves their quality.
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