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ERI -SSS-BFT(R)-01

RESEARCH OF THE PROCESS OF KNEADING DOUGH IN DOUGH
MIXER OF CONTINUOUS ACTION!

Student. Tymchyshyn Andrii

Assoc. prof. Vitalii Rachok, PhD

Assoc. prof. Yuliya Telychkun, PhD

Department Machines and apparatus of food and pharmaceutical productions,
National University of Food Technology, Ukraine

E-mail: andriitymchyshynl12@gmail.com

E-mail: RachokV3478@gmail.com

E-mail: andriitymchyshynl12@gmail.com

Abstract: Mathematical simulation of the process of kneading wheat yeast dough by cam working elements in
the software complex Flow Vision was carried out. The calculation grid was used to model the process. At the stage of
setting of the task, the conditions of contact of interaction of the material with the working elements and the mixing
chamber are specified, as well as the values of the structural and mechanical characteristics of the dough. During the
study, the distance between the cam working elements were placed in the range from 2 to 10 mm (2-4-6-8-10 mm), the
inspection speed was used in the range from 20 rpm to 100 rpm (20- 40 60-80-100 rpm). After settings all the necessary
parameters in the program complex the stage of calculating and visualizing of the kneading the yeast dough process
begins. For pseudoplastic fluids with variable product viscosity (non-Newtonian fluid), the shear stress is gradual. The
distribution of the shear stress in the yeast dough in the process of kneading by the cam working elements was
investigated and, as a result, the distribution of mechanical load for each position of the cam working elements in the
kneading chamber. Studies related to the influence of the distance between the cams and the speed of rotation of the
working element on the process of kneading the yeast dough.

Keywords: Modeling, Dough, Kneading, Cam
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ERI -SSS-BFT(R)-02

THE INFLUENCE OF FLOURS FROM FOOD BY-PRODUCTS ON THE
FALLING NUMBER?

Daniela Gicheva - Student

Ass. Prof. Gjore Nakov, PhD

Department of Chemical, Food and Biotechnology,

University of Ruse “Angel Kanchev”

E-mail: daniela.gicheva.121@gmail.com; gnakov@uni-ruse.bg

Davor Daniloski, PhD Student

Institute for Sustainable Industries & Liveable Cities and College of Health and Biomedicine,
Victoria University Melbourne, Australia

E-mail: davor.daniloski@live.vu.edu.au

Abstract: The aim of this study is to determine the impact of flour obtained from the food waste (grape pomace
and tomato waste) in amounts of 4, 6, 8 and 10% on the o-amylase activity. One of the fastest methods to provide the
activity of this enzyme is to establish the falling number according to Hagberg. For its determination, it is necessary to
calculate the moisture content of each mixture beforehand. Analyzes have shown that the addition of flours from food
by-products (grape pomace and tomato pomace) decreased the falling number. Nevertheless, with the addition of these
types of flour, a-amylase activity remaied low, which is also a desirable component when preparing these products.

Keywords: Falling Number, By-products, Flours, a-amylase activity
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ERI -SSS-BFT(R)-03

RESEARCH OF THE PROCESS OF VACUUM COOLING OF BREAD?

Master student Oleksandr Kozak

Department of Machines and apparatus of food and pharmaceutical productions
National University of Food Technology, Kyiv, Ukraine

E-mail: dmuck@i.ua

PhD student Ivanna Telychkun

Department of Foodstuff Expertise

National University of Food Technology, Kyiv, Ukraine
E-mail: tvill@meta.ua

Assoc. prof. Mykola Desyk

Department of Machines and apparatus of food and pharmaceutical productions
National University of Food Technology, Kyiv, Ukraine

E-mail: dmuck@i.ua

Prof. Volodymyr Telychkun

Department of Machines and apparatus of food and pharmaceutical productions
National University of Food Technology, Kyiv, Ukraine

E-mail: tvill@meta.ua

Abstract: The article presents the results of research of the vacuum-evaporating method of cooling bread. It is
established that the duration of cooling bread, weighing 0.5 kg, is reduced from 60-90 minutes, when cooling products
in an environment with a temperature of 20°C and relative humidity ¢ = 75%, up to two minutes. The influence of
regime parameters of vacuum cooling process on humidity and bread temperature is investigated.

The magnitude of the vacuum and the intensity of its creation has an important impact on the quality of bread.
To ensure the bread temperature within 25 ° C, it is necessary to create a vacuum value of 97 kPa. The mode of
creation of vacuum at which integrity of samples which were investigated and high intensity of cooling is provided is
offered.

Keywords: Vacuum cooling, Bread, Heat-mass transfer.

INTRODUCTION

One of the aspects that improves the quality of finished products in the production of bread is
the cooling of freshly baked bread. In most cases, baked bread is cooled on trolleys, which occupy
large production areas, and cooling occurs naturally over a long period of time. Coolers are also
used in enterprises, which reduce the cooling time due to air conditioning, but occupy a large area.

An improved way to intensify the technological process of food production, including bread,
is the use of vacuum evaporative cooling, as its advantages include the speed of the cooling process,
compact equipment and a positive impact on product quality.

The use of this method of cooling has been studied for several decades by scientists such as
McDonald K., Sun, D.-W, Everington, D., Sluimer, P., Cauvain, S.P. and others.

The process of vacuum-evaporative cooling (VEO) has a positive effect on physicochemical
and organoleptic quality of bakery products, increases porosity, specific volume, reduces the time
spent on cooling the product, prolongs their storage time due to the absence of infection by
microorganisms during cooling [1- 3].

However, the use of the proposed method in cooling rye-wheat hearth bakery products
requires additional research to establish the cooling parameters, because due to too intense pressure
drop there is a pressure gradient between the steam in the workpiece and the environment,

3
JoknambT € TpeACTaBeH Ha CTyACHTCKara Hay4yHa cecusi Ha PyceHckm yHuBepcuter ¢unmman - Pasrpanx Ha
28.05.2020r. B cexuusi BHOTEXHOIOTHY U XPAHHUTEITHU TEXHOJIOTHU C OPUTHHAIHOTO CH 3arjiaBUe Ha aHTIHICKH C3UK.
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accompanied by destruction of the workpiece [4]. Therefore, in order to study the main parameters
of vacuum-evaporative cooling of bakery products, we have developed a scheme and design of the
experimental installation.

EXPOSITION
Laboratory installation and experimental procedure
The research was carried out on a laboratory installation, the scheme of which is presented
in Fig. 1, and consists of: a vacuum chamber with a thermocouple arranged in it connected to a
multimeter, an electronic manometer, a moisture extraction system (condenser and condensate
collector), a pipeline with valves to regulate the rate of vacuum in the vacuum chamber.
)

(B

Fig. 1. Scheme of laboratory installation: 1 - vacuum chamber; 2 - vacuum chamber cover;
3 - vacuum pump; 4 - capacitor; 5 - manometer; 6 - multimeter with thermocouple; 7 - scales;
9 - pipeline.

The laboratory unit works as follows: on the lid of the vacuum chamber 2 is placed a blank
(hot bread), the lid is applied to the vacuum chamber 1 and the vacuum pump 3 is turned on after
reaching the required vacuum (bread temperature corresponds to boiling water at this vacuum) turn
off the vacuum pump 3.

An oval hearth bread weighing 0.5 kg and a moisture content of 44% from wheat flour was
used as a blank.

Scales are used to determine moisture loss, and a multimeter with a thermocouple is used to
determine the initial and final temperature.

During the study of the process of vacuum cooling of bread, the following parameters were
controlled:

1) initial and final mass ()

2) initial and final temperature (°C)

3) time of the experiment (sec.)

4) the depth of vacuum in the vacuum chamber (kPa.)
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RESULTS AND DISCUSSION

Cooling of bread is an important technological process during which bread reaches such
structural-mechanical and physical parameters that allow to carry out high-quality processes of its
cutting and packing. The recommended temperature of bread for these processes is considered to
be 30 ° C [5].

Since the vacuum-evaporation method of cooling occurs by removing heat by evaporating
moisture from the material, the minimum temperature to which bread can be cooled is determined
by the depth of vacuum with a sufficient amount of free moisture in the bread.

Given that excessive moisture loss by the workpiece is impractical, the effect of the final
pressure of the environment of the vacuum evaporator on the amount of evaporated moisture from
the workpiece was investigated.

The results of studies of the effect of the final pressure of the vacuum chamber on the
temperature inside the workpiece and the humidity of the finished bread are presented in Fig. 2.

W. % t oG
6 1aft 71— 70
9
5 ' ~ 60
L~

4 : /./ 50
/
3 40
s o
2l o de— 30

1 20

0 10
60 65 70 75 80 85 20 95 100
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Fig. 2. Dependence of the change in the final temperature of the center of the workpiece (1) and the
loss of moisture of the finished products (2) on the amount of vacuum.

From the obtained data it is established that the creation of a vacuum value of 97 kPa is
accompanied by a decrease in humidity of the products from 5% to 6%. With the traditional method
of cooling, the humidity is reduced by 3... 4%. This also achieves the required temperature for
further processing of bread - 30 °C.

Creating a vacuum of more than 97 kPa will lead to overcooling of products and excessive
loss of moisture.

In the study of the cooling parameters of oval hearth bread made of wheat flour, it was
found that the crust formed during baking has a significant resistance and prevents the diffusion of
water vapor from the middle of the workpiece into the environment. In this case, the intensity of
cooling will be limited by the capacity of the crust and the strength characteristics of the structure of
the bread. When the pressure inside the workpiece is significantly exceeded, there is a stress that
leads to deformation of the bread and the destruction of the workpiece (figure 3).
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Fig. 3. Destruction of the workpiece

In the course of research work the rational mode of cooling of oval hearth bread from wheat
flour to a temperature of 30 ° C was determined (figure 4).
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Fig. 4. The mode of creating the vacuum required to cool the bread

In this mode, the cooling time of bread weighing 0.5 kg. is 2 minutes, and the maximum rate
of vacuum should not exceed 4.5 kPa / sec.

In this cooling mode, a mixture of steam and air is formed in the vacuum chamber, which is
pumped out by a vacuum pump through a system of pipelines. The temperature of this mixture at
the outlet of the vacuum chamber in the process of vacuum evaporation cooling is shown on
figure 5.

-16 -



PROCEEDINGS OF UNIVERSITY OF RUSE - 2020, volume 59, book 10.3.

t(-C)
60 A’_‘J\
55

50 ‘/
45 /
40

35 /
30 /
=

20

15 35 55 75 95 P, kPa
Fig 5. The temperature of the steam stream at the outlet of the vacuum chamber in the process of
vacuum cooling of bread

The maximum value of the temperature of the mixture of steam and air during cooling depends
on the amount and temperature of air in the vacuum chamber at the beginning of vacuuming.

CONCLUSION

The proposed mode of cooling bread by vacuum evaporation method provides cooling of oval
hearth bread weighing 0.5 kg from a temperature of 98 ° C to 30 ° C for 120 sec, Instead of 1.5 - 2
hours. natural cooling, ensuring the integrity of the sample. That allows to receive all advantages of
vacuum evaporating cooling, namely reduction of cooling time, improvement of qualitative
indicators of products for mass grades of bakery products.
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Abstract: The presented technology of desert with the addition of shavnat, will bring this product closer to the
ideal, ie it will meet the daily human need for protein. Researched a new nontraditional cuiture- shavnat.

Organoleptic analysis of the finished product showed that the use of shavnat puree gives the product a natural soft
green color, the taste of the additive is not saturated, the consistency of the product is homogeneous. The positive
influence of vegetable raw materials on organoleptic and physicochemical indicators of marshmallow quality has been
established. Because the addition of sorrel to the innovative recipe allows to increase the content of digestible protein
and has a positive effect on the organoleptic characteristics of the dessert.

Keywords: Desert, Biologically activesubstances, Model, Complex, Evaluation.

INTRODUCTION

Today, the restaurant technology product evaluation samples ocurs organoleptic
characteristics, in determining the average score calculation and subsequent tasting sheet. (Kuzmin,
0., Levkun, K., & Riznyk, A., 2017). So we decided to create a dessert that is not only delicious,
but also low in calories.

The object of research is a dessert with the addition of vegetable puree. We determined the
optimal ratio by the method of experimental research (Koretska, 1., & Zinchenko, T., 2018). apple
puree and shavnat puree for this dessert. The analysis of physicochemical, organoleptic and
technological indicators by standard methods was also carried out (Dorokhovych, A., M., &
Kovbasy, V., M., 2015).

One of the most pressing problems of the world's population is the problem of overcoming
the lack of protein in the body. Human diseases are the result of such an unbalanced diet. It is worth
noting that the products consumed by the population are mostly high in calories and unbalanced in
terms of nutrients, which is mainly due to the presence of simple carbohydrates, fats compared to
low levels of dietary fiber, minerals and vitamins.

4
JoknambT € TpeACTaBeH Ha CTyACHTCKara Hay4yHa cecusi Ha PyceHckm yHuBepcuter ¢unmman - Pasrpanx Ha
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PRESENTATION

Improving the technology of new dishes or products usually involves the introduction of
innovative ingredients in the recipe of a new dish and is an important step to study the technological
impact and determine the effect of dosing a new food additive on a product made by traditional
technology. (Kuzmin, O., Levkun, K., & Riznyk, A. 2017).

Thus, we believe that the development of technology of fruit and berry and fruit and
vegetable desserts of a given consistency with a high content of biologically active substances, high
organoleptic characteristics is relevant. Such dishes will significantly enrich the human diet with
biologically active substances, dietary fiber, improve the organoleptic characteristics of dishes and
the quality of food in general and provide the population with products from natural fruits, berries
and berries.

The development of innovative dessert technology is aimed at maximizing the main goal of
obtaining products enriched with biologically active substances with high quality, compared to
desserts made by traditional technology.

The presented technology of dessert with the addition of shavnat, will bring this product
closer to the ideal, ie it will meet the daily human need for protein.

To compare the protein and dietary fiber content of shavnat with other food groups, |
performed an analysis. According to the analysis, in the first place in terms of protein content is
chavnat, in second place - beans, then oat bran and whey, the least in fruit.

gchavnat
oat bran
bean
sweetbrier
rasberry
apple
ghpinach

Salad

“||[

=
N

10 15 20 25 30

EFiber.,g MProteins, g

Fig. 1 Analysis of the chemical composition of vegetable raw materials
Source: own development

It is necessary to prepare semifinished product syrup made of sugar molasses and agar
according to the recipe to boil at a temperature 95...98 degrees to get content of dry matter 84...85%
to put 15% of shchavnat as a applesauce and to churn the mass in blender to get the mass which
holds a shape.

Calculated mathematical modelling was used to study the composition of products enriched with
natural additives with high-quality parameters. The quality criterion was chosen as the maximum total
value of biologically active substances - vitamins and minerals.

For each pair of ingredients (apple or vegetablespuree A: B), were calculated characteristics
for a model percentage with a step of 5%.
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Table 1. Modeling of the composition of blended pairs
Components Number of main components in a blended pair
Apple (A), % 701 0 |30/35/40[45|50|55|60| 65
Vegetables raw (B), % | 0 |70]40[35|30/25[20]15]|10] 5
Source: own development

The task of optimizing the formulations of products was to select the components and determine
their ratios, which provide the maximum approximation of the mass fraction of nutrients to the
standards. Based on this principle, indicators are generated that allow to evaluate the composition of the
biologically active substances and its balance in the modelling product.

The choice of the best ratio in steam was influenced by the limit on the maximum total content of
organic acids, which accelerate the absorption of protein.

The analysis of the characteristics of the selected pair of ingredients and the justification for
choosing the best option according to the selected quality criterion was performed as a calculation of an
array of data - a set of values of the quality criterion, depending on the quantitative ratio of the
components in the pair of ingredients.

Thus, for the blended pair “apple - banana puree”, was formed the vector of components from the
innovative product (m=2: A-30%, B-40%).

£

§ 100 0.3 T

' 40, @) o4, @
o. | X | 100 X =
X:= = 0.15

%3 15

. 100 0.15

15+5+85
100

where xk(k=1, 2, 3, 4) - components (in parts) of the formulation of a new product, namely x1 -
amount of apple puree (in parts), X2 -amount of other puree (in parts), x3 - amount of sugar (in parts), x4
-amount of gelatin, egg white and water (in parts).

Complied condition: x1+x2+x3+x4=1.

The quantitative ratio of the main ingredients Cm was defined as:

X,(m) 3)

where x1(m)+x2(m)=0,7 (constant value in this research), M -nodal point number. The set of nodal
points is shown in the table 2.

Table 2The calculated ratio of the content of the main components in the blended pair
Step The ratio of the components in the blended pair
1 2 3 4 5 6 7 8 9
x1(m) (in parts) 00 | 030 | 035 | 040 | 045 | 0.50 0.55 0.60 0.65
X2(m) (in parts) 0.70 | 0.40 | 0.35 | 0.30 | 0.25 | 0.20 0.15 0.10 0.05
Cm 0.0 | 0.75 1.0 133 | 18 2.5 3.67 6.0 13.0

Source: own development

The Mathcad computer system was used to calculate the values of quality criteria.
Thecalculationstookintoaccountthedataonthecontentofessential amino

acids intheindividualcomponentsoftheinnovativedessertandweretakenintoaccountinthedevelopment
/ creationof a newdessert.
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Dessert zephyr, made by traditional technologies, contain up to 15% protein, but they mostly have
an insufficiently balanced amino acid composition. The amount of substituted amino acids in
sshavnat is 14964 mg per 100 g of dry matter of schavnat; irreplaceable - 10117 mg / 100 g; that is,
essential amino acids make up 40.33% of the total number of amino acids. Analysis of the
biological value of oxalic proteins by the SCOR method showed that the protein is almost balanced,
the amino acid isoleucine (75% SCOR) is limited. The content of arginine and histidine is,
respectively, 1301 mg and 779 mg per 100 g of dry matter of shavnat.

Table3.Amino acid composition of schavnat

Name of essential amino acids (EAA) Quantity on protein
Chicken egg protein Schavnat protein

Valine 5,0 4,5
Isoleucine 4,0 3,0
Leucine 7,0 7,63
Lysine 55 6,44
Methionine 3,5 4,0
Threonine 4,0 4,0
Phenylalanine+ Tyrosine 6,0 10,26
Tryphtophan 1,0 0,9
Total part of EAA 36 40,73

Source: own development

It necessary to form zephyr with a pastry syringe. The formed portions of semispherical zephyr
need to be put to let it rest and to get dry at a temperature 18...20 degrees.
And for the comparison of several diverse specimens, the criterion S has the form:

. 2T -
S=SII’]—-Z( f,- fH),pomt 3)
N =
where fj. — the meaning of a specific Quality Score, points;

N — numberofsamples.
Thequalityprofilesofthenewdessertsarepresentedbelow:

10
5
9
3 2 2 8.5 2
8
3 3 4 3
Traditional dessert, S =434 62 Dessert with Shavnat, S = 492 62

Fig. 1. Profile of quality indicators samples of desserts: 1 - Taste; 2- Apoma; 3- consistency;
4- Color; 5- Form
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Source: own development

The addition of sorrel to the innovative recipe allows to increase the content of digestible
protein and has a positive effect on the organoleptic characteristics of the dessert.
Organoleptic analysis of the finished product showed that the use of shavnat puree gives the product
a natural soft green color, the taste of the additive is not saturated, the consistency of the product is
homogeneous.

m Valine m [soleucine

= Phenylaknine Lysine = Yaline = Isoleucine
= Leucine = Methionine = Phenylaianne Lysine
= Tryptophan m Leucine m Methionine
= Tryptophan
a- In classic zephyr,% b - In ephyr with shchavnat,%

the amount of amino-acids in 100 grams
Fig. 2 - Classic Zephyr’s Amimo-acid score and zerphyr’s with shchsvnat amino-acid score
Source: own development

Based on the results of comparing the amino acid composition of the studied products, it is possible to
draw a conclusion about the increase in the content of amino acids.

CONCLUSION

Shchavnat is a rich source of both protein and dietary fiber, in addition, it is rich in various
trace elements, so to increase the nutritional value and enrich the human diet, it is advisable to use
shchatny, which will improve organoleptic characteristics and quality of food in general, enrich
biologically active substances, dietary fiber, amino acids and other essential substances.
The cost of traditional zefir and new ones is calculated and estimated. The analysis showed that the
cost of zehpyr with shavnatmore profitable. Thus, the proposed technology takes place in the
modern food technology marketof the world.
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Abstract: In the paper, the processes of extrurion and dosing of viscoplastic food products using a tensometric
weighing system has been considered. The study has been carried out to determine the dynamic forces that affect the
tensometric system in filling packagings proccess. The loads that products were stressed by when passing a screw
feeder have been evaluated. The filling process has been investigated by simulation using the FlowVision software. To
ensure uniform loads on the weighing system, the changes in the indications of the filling system when using a
telescopic tube have been studied. The design of a mechatronic module for dispensing viscoplastic food products by
weighting method has been proposed.

Keywords: Weight dosing, strain gauge system, simulation modeling, mechatronic module.

INTRODUCTION

The development of the packaging industry and changing requirements for modern consumer
packaging create the background for weighing principle of dosing. Thus, due to quick readjustment,
high accuracy, and control of the dose formation parameters, strain gauge systems are widely used
in machines for bulk and liquid food products dosing (Gavva O., Bespalko A., Volchko A., Kohan
0., 2010). In the case of viscoplastic food products, the development of such systems is constrained
by a significant dynamic tolerance in dose formation due to its rheological characteristics (Krykh
H., 2007).

EXPOSITION

During the consideration of dose formation methods, it was noted that one of the most
popular solutions is using of dispensers with a feed-screw.

The dosing is managed by controlling the pressure in the discharge chamber (P2). The
pressure should be sufficient for deformation and moving of products, and at the same time should
not result to a loss of product properties. To estimate the required screw speed, it is necessary to
determine the pressure drop between the discharge chamber and the tube exit. The starting point of
the calculation is ensuring of a certain consumption of products (Q).

The pressure in the discharge chamber (P2), to ensure a certain productivity, must be:

P, =7+ Ap, + Ap, @

The product transfer into the container should be deformed uniformly, filling it. At the outlet of

the tube the pressure should be greater than t, which corresponds to the rheological properties of the
product.

Using the well-known calculation method (Levit I., Sukmanov V., Afenchenko D., 2015,

Bravo V. L., Hrymak A. N., Wright J. D. 2000, Mikulionok 1. O. 2013), it is possible to determine

5
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the pressure in the discharge chamber. The pressure difference in the tube (Apl) is determined by
the formula:

8.0-1n . -l
Ap2 _ Q 7784) 42
z-(d/2)
ne — effective viscosity; |2 —tube lenght; d — tube diameter.

The pressure difference, when passing the duct reducer unit (Ap2), is determined by the
formula:

(2)

. 128-Q-7n,,, - I1(D3 -d?)

= 3
' 3.2.D*.d*(D-d) ®)
I1 — lenght of duct reducer unit; D,d — initial and final diameter of duct reducer unit.
D
H

s
|

R -
R = .

r

Fig. 1. Analitic model: 1 - screw; 2 - hopper; 3 - duct reducer unit; 4 - telescopic pipe; 5 -
packaging; 6 - weighing element

Which in turn is used to determine the speed of screw rotation:

‘D-H®-sinp (P,-P 2
n— T (P.( 2 1j,|:p+Q . — - 4
12-n,, L Fy-w-7n°-D°-H-sing-cose

H - the depth of the helical surface; ¢ - the angle of the thread; F, - coefficient of pressure
flow formation; Fq - the coefficient of the formation of the screw surface of the screw for forced
flow stopping; P1 - pressure in the loading zone.

It should be noted that in this case, the use of a telescopic tube is not taken into account. In
the case of using cylindrical containers, the length of the telescopic tube is a function of the time of
dose formation (3). Also at the initial time there is a gap (Ah) between the tube and the container
bottom, as a result of which the movement of the tube does not start simultaneously with products
filling, and therefore the final formula will be as follows:
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1, =1, - 2% 4 An 5)
-

Lb— initial tube lenght; t; — curent time of formation time; r — radius of container.

The force that the strain gauge system perceives includes the weight of the product in the
container, the pressure that occurs when the product falls into the container and the resistance to
stress, which is specified by the rheological properties of the product (4).

P=m-g+S-p-v+7 (6)

m - the mass of products in container; p - the bulk mass of the product; v - velocity of product
falling at the point of contact with the product surface located in the conteiner; S - volumetric feeder
productivity.

In the conducted simulation (Fig 2.), two variats of filling of the containers with products,
using a fixed tube or a telescopic tube, were considered in order to determine the behavior of the
product during the dosing and change of the strain gauge system values. The following assumptions
were made in the simulation model: the dynamic parameters of the screw do not affect the output
rate; the process is considered as isothermal; there are no product stagnation zones in the middle of
the tube.

A) I!‘ B)

Fig. 2. Simulation model of the dosing process: A - with a fixed tube; B - with telescopic tube

It was found that when a telescopic tube was used, the forces which impact on the strain
gauge system were almost linear, while a system with a fixed tube could not be approximated by
line with sufficient accuracy.

Based on the simulation results (fig. 3), a mechatronic module for dosing semi-solid food
products with a telescopic tube and an electronic control system is proposed (Bogdan Palchevsky,
Anton Shvits, Volodymyr Pavlin 2014).
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Fig. 3. Indicators of the strain gauge system in the process of dose formation
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Fig. 4. Diagram of the mechatronic module of the carriage of semi-solid products: 1 - screw; 2 -
drive unit; 3 - motor; 4 - cover; 5 - hopper; 6 - telescopic tube; 7 - packaging; 8 - weighing element;
9 - timer; 10 - reference net weight; 11 - comparator; 12 - definition of dynamic weight component;

13 - unit for calculating the total weight; 14 - block for determining instantaneous flow rate; 15 -
controller; 16 - pneumatic control system; 17 - control system

The fig. 4 shows a diagram of the mechatronic module for weighing dosing of semi-solid
products. After calibration of empty containers, the screw starts the dosing. The control system
processes the data of the weighing system, determining the tolerance of the dynamic and
rheological components, calculates the actual product amount in the container. The controller, using
the data obtained, controls the dosing by managing the screw and telescopic tube. The screw, after
the formation of 70-80% of the dose, slows down, to reduce the dynamic tolerance. The tube is
rising during the dosing at the same time of container is filling. It should be noted that the “tail-
back-weight” was not be taken into account.

CONCLUSION

The analysis of the modes of viscoplastic products movement in a screw feeder has been
done. A simulation model has been created to study the effect of the product flow on the strain
gauge system. The data obtained can be used to establish the law of change in the speed of screw
rotation and the speed of tube movement to ensure accuracy of dose forming by the weight method.
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Abstract: In this paper, we look at the health benefits of eating almonds. The knowledge about almonds from
antiquity to the present day is analyzed. The wide range of applications of almond nuts and almond oil in folk medicine
is traced, thanks to the valuable ingredients for the human body that are contained in them.

The recommendations for consumption of almonds by scientists, which are based on scientifically based norms
for nutrition and metabolism in the human body, are considered. The beneficial effects of regular consumption of
almonds, which are the result of research by research teams from prestigious universities abroad, are presented.

Using a survey, we examined the place of consumption of almonds among our population. We have entrusted to
what extent consumers are ready to include in their daily menu plant foods for which no additional processing is
applied and contribute to the ecological balance in nature.

Key words: almonds, healthy food, nutrients, survey

BBbBEJEHHUE

XpaHaTa € MHOTO Ba)XEH (akTOp 3a YOBELIKOTO 3/IpaBe U Mpe3 MOCIEAHUTE TOAUHU BCE IO-
roJIsIM OpOoi MOTPEOUTEIH JKEeNIasAT 1a KOHCYyMHpAT Oe30MacHH U ITUTATEIIHU XPaHHU.

Hayunure n3cnenBanusi B 00JacTTa Ha XPaHUTEIHUTE TEXHOJOIMH AKTUBHO IOJIOMAaraT
norpedburenute ¢ MHpopManug 3a 0€30MaCHOCTTa HAa XPAaHWUTE M 3ApPaBHUS PUCK 32 CTOKH OT
ThproBckara Mpexa. IIpoBexxnar ce AMCKYCHM, Hay4YHH H3CIIEBaHMs, MMa M TEJIEBU3MOHHU
NpeJaBaHus OTHOCHO TPABWIIHOTO XpaHeHe. Pa3HOoOpa3weTro OT XpaHWUTENHH MpPOAYKTH, OKa3Ba
OJaronpusATHO Bb3/AEHCTBHE BbPXY PA3IMUYHU OPTaHU Ha YOBEIIKOTO Ts10. Ho mpon3BonuTenute He
BUHATU ca JIOSUTHH TIPH MPOU3BOACTBOTO HA XpaHa, YeCTO C€ CUTHAIM3HpPA 32 HAJIMYWE Ha BPEIHU 32
YOBEIIKOTO 3/IpaBe J0OABKH, KOUTO MPABAT XpaHaTa MO-TpaiHa, ¢ O-100bp BHHILIEH BU U JIp.

BrutouBaHeTo B THEBHOTO MEHIO Ha PACTUTEITHH XpaHHW OT MOTPEOUTENUTE, 32 KOUTO HE ca
IpUjaraHu JOMBJIHUTEIHH NpepaboTKM ce OKa3Ba Jo0pa anTepHaTHBa, KOSATO cliomMara MU 3a
€KOJIOTHYHOTO paBHOBecHe. bageMuTe ca OT TO3M BU XpaHH.

3HaHuATa 3a OajemMuTe ce JONBJIBAT OT APEBHOCTTA A0 Hamu aHU. KynarypHute OagemoBu
COPTOBE ca POM3JIE3ITH OT OOMKHOBEHHsI OasieM, KOWTO ce cpela B JMBO ChCTOSTHUE B Mara Azus u
Cpenna Aswus, Ilepcus u Cupusa. Kato kyntypHo pacrenue OaaemMbT € Omi mo3Har B Cupus u
[Tanectuna 2000 roauHum mnpeau HoBata epa. B EBpoma Tolf Bupee mnpeaumMHO B
CPeAM3eMHOMOPCKHUTE CTPaHHU, @ y HAC € pa3NpOCTPaHEH IJVIABHO B IOKHUTE palioHM Ha CTpaHaTa
(https://finansirane.eu/).

VYnorpebara Ha GaneMH B HapoJHATa MEIUIMHA € OMiia MHOTO MOMYJIsipHA Ipe3 BEKOBETE.
[Ipe3 cpenHOBEeKOBHETO, OazleMUTE ca OWJIM OCHOBHA YacT OT PEUENTHTE B CPEIU3EMHOMOPCKUTE
CTpaHM U ca CMATaHM 3a obmoaocThliHU B EBpona. MnesTa, e siikuTe npaBsT ACTHATA OT MECO U
muiie Mo-3/paBociioBHE Omia tmmpoko Bw3mpuera (http://nutisal.bg/bg/page/8/istoria-na-yadkite-
bademi.html).

6 JloknambT e mpencTaBeH Ha CTyJEHTCKATa HaydHa cecusl Ha PyceHcku yHuBepcuter (umuan - Pasrpan Ha
28.05.2020r. B cexnus bruorexHOIOTNY M XpaHUTEIHU TEXHOJIOTHU C OPUTHHAIHOTO CH 3arjlaBue Ha OBJIrapcKH e3HK:
,»3PABOCIIOBHY TIOJI3W OT KOHCYMaIusTa Ha 0aeMOBH SITKA ‘.
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Hayunu m3cnenBanus 1mokasBar, ue U B HAIIIA JTHA TIPOBJDKABa Jja HaApacTBa HHTEPECHT KbM
rpyrnara Ha OpeXOIUIOJHUTE BUIIOBE - OpexH, JienHuiy, 6agemu u kecrenu (Nedeva, K., Nanev, N.,
Stoilov, V., 2018).

banemuTe, KOMUTO Ce M3MOJ3BAT KATO KM, Ca TaKa HAPEUCHUTE CIAAKU OaJeMu, HO UMa U
TOPYMBHU, KOUTO ChIBPXKAT IMAHK] U € JOOpE /1a ce BHUMaBa C TSIXHATa KOHCYMAIIHsI.

Crnankute 6aJIeMOBH SIJIKM ca CEMEHAaTa OT TUIOJI0BETE Ha 0ajieMa, KOUTO CE MOJTydaBar, Ciel
KaTO KOCTHJIKMTE Ha TE3W ILJIOJIOBE CE OTBOPAT. Te€ ChIBbPKAT OCHOBHUTE XPAHHWTEIIHU BEIIECTBA
HEeoOXOUMU 3a U3PACTBAHETO HA HOBOTO PAaCTEHHE M MOXKE OM 3a TOBa Ca TOJIKOBA IOJIC3HH KAaTO
,»KUBa“ XpaHa.

B nacrosimara cratus ce cTpeMHM Ja pasriefamMe KakBO MSCTO 3aeMa KOHCymallusitTa Ha
0aZIeMOBH SIIKHM CpeJl HAIIETO HACEJICHWE U Jia Kiacupuimpame 3ApaBOCIOBHUTE MOJI3M OT TSIXHATA
KOHCYyMaIlus.

HN3JIO’KEHUE

[Tonacrosimem 90% oT opraHuyHaTa XpaHa, Ipou3BeleHa B bbarapus ce u3Hacs, B IO-
Ooratute €BpONEWCKH AbpKaBU. B ToBa 4HMCIO ca M AOKUTE - OpexH M 0ajeMu, KOUTO ca
IpeanoYrTaHy Karo ,,KkuBHu xpanu (Goranova, P., Stefanov, S., Tananeeva G., 2011).

Knacugpukanuara Ha 3ApaBOCIOBHUTE CBOWCTBA Ha OaJeMuTe, 1€ HaIlpaBUM CIIOPE]
JIEKOBUTHUTE CBOMCTBA, KOUTO Ca M3MOJ3BaHMU Yy HAC B HapoJHATa MEIUIMHA U JaJICHUTE JeUYeOHH
I10JI3U B Pa3jIMYHU HAYyYHH ITyOJIMKALIUH.

B Hapomnata mMemunuHa 0aseMOBUTE SIIKM C€ U3MON3BAT Mpu Oe3chHUE, MaTOKPBHBHE,
XpaHOCMMJIaTeJIHU cMmylleHus. KoHcymanusita Ha IJIOJIOBETE Ha cilajakus OazneM momara 3a
nonoOpsiBaHe Ha 3pPEHUETO; MpernopbuBa ce MpH aHeMmus, auader, acTMma, miueBputr. [lopamu
BHCOKOTO ChIbpikKaHue Ha (ocdop, ca MHOTO TMOJIE3HH M 33 3aHMMABAaIIUTE CE€ C YMCTBEH TPY/I.
banemOBuUTE SIIKM MMAT OMEKOTSBAIIO JIEKO CIa0UTENHO, OOJIKOYCIOKOSIBAIIO M MPOTHBOT'BPUYOBO
neiicreue. M3mnon3Bar ce mpu 3a JApa3Hella Kalljiula, HEPBHU Pa3CTpOilcTBa, CTOMAIIHU OOJKH,
Oesanerutue. B HapoaHaTta MenuiMHA, CEMEHAaTa Ha CIagkus OaleM ce M3I0JI3Ba 3a JIEYCHHE Ha
TacTPUT, s3Ba HA CTOMaxa U si3Ba Ha JBAHA/IECETONPHCTHUKA, JICUEHUETO HA KaMbHHU B OBOpenure,
KaMbHU B KIIbUKaTa U 3amek. HaTpolieHuTe cemeHa OT ciaiku OaJeMH, CMECEHHM ChC 3axap ca
W3MOJI3BaHU IPU aHEMUS, KAlIUIa, U3TPBIIBaHE Ha PBIIETE WM KpaKaTa U KOHBYJICHH.

banemoBoTO Macno ce M3MON3Ba KAaTo JIEKO CIAOUTENHO, CENaTUBHO, OOJIKOYCIOKOSBAIIO,
MIPOTUBOBB3MNAIUTEIHO CPEACTBO. BBHINIHO - 3a OMEKOTSABaHE Ha KoXkaTa, MpU Kocomaa Hu 3a
3a3paBsBaHe Ha KocaTa M BoJia 3a ycTa 3a cToMaTuT. Jlucrara Ha OameMuTe ce M3IMON3BAT B
nedyeHueTo Ha auadetr. OT ropuuBuTe OameMu ce mosydaBa OamemoBa Bojaa (Aqua Amygdalarum
amararum), KOSTO C€ TMpuiara KaTo OOJKOYCIMOKOSBamlO0 M ci1a00 aHeCTETHYHO CpPEeJICTBO
(https://finansirane.eu/).

B kHurara ,,bUOKOHCTaHTH Ha YOBEKa“, KOSITO € MpeJHa3HauYeHa 3a JIEKapu OT MpPaKTHKaTa,
nox penaxkuusta Ha npod. a-p H. bomes n aBropcku xonexktus ot 11 yuenu, nekapu, B rjaBa 7 ce
naBaT OOOCHOBaHM HOPMM 32 XpaHeHEe W OOMsSHa Ha BeIIecTBaTa B YOBEHIKHS OPraHU3bBM.
Pasrnexxna ce KOJIMUYECTBOTO HAa OCHOBHM XPAHUTEIHW W MHMHEPAJIHU BEIECTBA, BUTAMUHHU U
eHeprusi, HeoOXOANMMH Ha YOBEKa, KaTo JHEBHM HYXKIU 32 7 Bb3pacToBU Irpynu. [Ipenopbkute 3a
KOHCYMHpaHe Ha 0aJleMOBH SIJIKM Ca BKIIOYEHH KbM XpaxumenHume HpoOyKmu ¢ (Pu3uoio2uino
000CHOBAHU HOpMU 3a nompebieHue 8 HamypaieH 6ud U KbM XPaHUTEIHUTE MPOAYKTU, C BUCOKO
ChJIbpKaHUE Ha:

Benmvuunu, svenexuopamu u macmu;
Hampuui,

Kanuu,

Kanyuii;

Maenezuui;

Capa;

Docghop

Xnop,

Kenszo,

Hoo;

VVVVVVVVYVYY
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> Bumamun B1;
> Bumamun C;

banemuTe ca M3BECTHU ChC CBOMCTBAaTa CH HAa aHTHOKCHAAHT. Te ca M3KIIIOYUTETHO OoraTtu
Ha putamuH E (B 100 g ce cpabpxkat 229% ot npenopbunTeIHATa JHEBHA J103a). Tol Urpae BakHa
poJsl 3a MpEAOTBpaTsBAaHE HA CHPACYHOCHIOBH 3a00NSBAaHHUS M paK, KaKTO M 3a 3a0aBsgHE Ha
mpoueca Ha crapeeHe. Bucokure croifHoctu Ha (ochop u marHesmii B OGameMuTe cromaraT 3a
3a3npassiBane Ha koctute http://kulinaria.bg/products/bademovi-yadki.

banemoBoTo OpamHo e 6oraTo Ha XpaHUTEIHH BEIIECTBA U € MHOIO MOJIXOJIAII0 3a
BBITICXUAPATHH, HUCKOKAJIOPUYHH U OE3TJIyTEHOBM aueTH. TO € OTIMYeH M3TOYHUK Ha anda-
ToKodepo, BuTaMuH E, KOHTO € MacTHO-pa3TBOPUM aHTUOKCUIAHT, CIIOMAarail 3a MOoHM)KaBaHe Ha
XO0JIeCTepoJia M HaMaJsIBaHE Ha PUCKa OT MHOTO 001y 3a0ossBanus. ChIIo Taka € 100bp U3TOUHUK
Ha KaJluui, MarHe3uil u men. bagemMoBoTo OpamiHO ce M3MOJI3Ba KAaTo CI'bCTUTEIN, 3aMECTUTEN Ha
NIIEHHYHOTO OpalrHo, NpU NPOHM3BOACTBOTO HAa TOPTH, OuckBuTH W nyaunru (Topuzova, J.,
Karadjov, G., Chonova, V., 2012).

PenoBhata koHCyMarusi Ha OaneMH OKa3Ba OJaromnpusaTreH eQeKT BbpPXYy TEIECHOTO TErJIO
IIpH 3JIpaBU Xo0pa, TBHPAAT yueHUTe oT Karenpa mo xpaHute u xpaHeHero, YHuBepcurteT [Ivpa,
VYect Jladaiter, IN 47906, CAILl. U3cneaBaneTo mpoBepsiBa MpoMsHATA B TEJIECCHOTO TETJIO, TPU
JieceT ceIMUYHa eXeJHEBHA KOHCyManus Ha O6anemu. M3BoauTte ca, ue exenHEeBHA MOPIHS OaieMu
or 1440 kJ, e nmocraThuHa 3a OCUTypsiBAaHE Ha OJAroNpUATHO BB3ICHCTBHE BBPXY CHPIACYHO-
ChblIoBUTE puUCKOBU (aktopu. U ce maBar oOsCHEHHs 3a JUICaTa Ha OYAKBAaHO HaJJlaBaHE Ha
ternoTo B uzcneaanute smna (Hollis, J., 2007).

lect meceunu uszcnensanus Ha yueHu ot University, Loma Linda, California moka3sBar, ue
penoBHaTa KOHCyMmanus Ha OagemoBH sk (cpeaHo 76 kJ) e momorHaia 3a HamMayisBaHe Ha
ChpICUCHO CHJIOBUTE MPOOIEMHU, MPU U3CIICBAHUTE MbKE U )KeHU. M BBIPEKH TOBa, Y€ SIKUTE ca
Ma3HHU, IO BpPEME Ha MepHojAa Ha W3CIIeIBaHe, CPEIHOTO TEJIECHO TETJIO Ha JIMIATa € HapacHaIo
camo ¢ 0,40 (kg), kato ce oTyMTa caMo HapacTBaHe Ha HeHacuteHu masHuuu (Fraser, GE, Bennett,
HW, Jaceldo, KB, 2002).

3IpaBOCIOBHUST XPaHUTEICH PEKUM, IIPU KOWTO ce MpreMa MoBeve KU U BUTaMUH [], e
ChIIECTBEHA W MHOTO BaXKHA YacT OT NPOQIIAKTHKaTa W JIEYEHHETO Ha OCTeoroposara. 3a
yKpeTmBaHe Ha KOCTHAaTa cUcTeMa Ha JiellaTa M FOHOIIUTE € 3a0bJKUTEITHO MPUEMAHETO Ha KaIIUi 1
ButamuH J[. JIoObp M3TOYHHMK Ha KM ca MISIKOTO W MJICYHUTE MPOAYKTH, 3€JICHUTE JTUCTHU
3eNIeHYyI, KOHCEPBUPAHUTE C KOCTUTEe pubH, Oagemwu, nemHUnU U ap. Buramun [l ocurypsia
100pOTO yCBOsIBaHE Ha Kajmus oT xpaHara (Bogdanova, Slavkova, K., 2016).

[TonvHeHacCUTEHUTE MACTHM KHCEIMHM M TEXHUTE MPOU3BOJHU c€ OOEAUHSBAT B [BE
CeMEeHCTBa - Ha JIMHOJIOBATa KUCEIMHA WA ®-6 /CITHYOTIIEIOBO OJIMO/ M Ha JIMHOJIEHOBATA WK (-3
/opexu, ¢bCThIM, OageMu, JICMHULIU U APYTH Ak, puOw/. I'maBHuTe (yHKIMHM Ha ©-3 U ©-6
MAaCTHHUTE KHUCEIMHH ca: HAaTpylBaHE Ha €Heprus B KIETKaTa, NOJIbp)KaHe Ha TelleCHaTa
TeMIlepaTypa, MpeAna3BaHe Ko)aTra OT M3CyIIaBaHe, BH3MPOU3BOJICTBO HAa OMPEICIICHH XOPMOHH,
HEOOXOIMMHU 32 KJIIETKHUTE, KIeThUHATa OMOXMMHUS U METa0OJIM3Ma Ha EHEPTHTa; ChPCYHO-CHIOBO
Y UMYHHO 37]paBe. MacCTHHUTE KHCETTUHH OT TPyNUTe ®-3 1 0-6 ca )KU3HEHO HEOOX0ANMa ChCTaBKa B
HaIleTo xpaHeHe. JJoOpokadyecTBeHN HAaTypajlHU -6 MacTHM KMCEJIMHH MOTaT Jla ce HabaBsT upe3
KOHCYMaIlMs Ha TIPECHU SIIKM U CeMKH, HepaMHUPAHU PACTUTEIHUA Macia WM Ype3 BIaraHeTo UM
xpanutennute npoayktu (Dimitrov, T., Bajcheva, S., Najdenova, N., 2008).

JIuHONEHOBaTa KHUCENMHA C€ ChIAbpXKAa B PACTUTEIHUTE Macia (OT Opex, pamwuiia, cos), B
HAKOW KU (opexu (bCThiM, OameMu), B 60oraTu Ha Ma3HUHU pUOU (XEpUHTA, CKyMpHs, CEIa,
ChOMTa) U B MAJIKU KOJIMYECTBA B ThMHUTE 3€JICHOIMCTHU 3eeHUYylH (B cmaHaka). JInHonoBara u
JMHOJICHOBATa KMCEJIMHA Ca BaKHU 3a MHIMBHA, HO HE MOTaT J]a C€ CHHTE3UpaT B OpraHu3Ma Ha
yoseka (Dimitrov, T., Bajcheva, S., Najdenova, N., 2008). /lepuuuthT Ha JTMHOJIOBA KHCEIMHA CE
MpOsIBSIBA Haii-Bede Upe3 KO3METHYHH CHMITOMH, BKJIFOUMTEIHO CyXa KOca, KOCOIMaa M TPYIHO
3apacTBaHe Ha paHuTe. [IpoabDKUTENHATa JUICA HA JIMHOJIOBA KHUCEIMHA MOXE Jla HapyIlu
3ammTHaTa (DYHKIMS Ha KOXKata W IO TO3W HAYMH Ja 3aCHJIM CKJIOHHOCTTa KBbM BB3MAJICHUS,
€K3eMH, ChbPOEK U JIPYT'H KOXKHU MPOOIeMH.
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OCHOBHMST M3TOYHUK Ha JUTHH B JUETaTa HAa YOBEKA Ca PACTUTCIHHWTE XPaHH: 3bPHECHU
KyJITypH; aku (opexu, Oanemu, JCUIHULIU U Jp.); 3eJeHUyIH (YyIIKH, MaTiajkaH); Tb0u U T.H.
XpaHH OT >KMBOTUHCKH TPOU3X0Jl, KOUTO ChIBPIKAT IMO-BUCOKA KOHLIEHTPALHS Ha JTUTHIA, ca MECO,
siina 1 misiko (Kostik, V., Angelovska, B., Bauer, B., 2013). Bucokure KOHIIEHTpAIMK HA JATHA
HE caMO HE ca ONacHU 3a YOBEIIKOTO 3]paBe, HO ca MOAXOJAIIM IPH JICYCHHE HA HAKOU
3a00JIIBaHUS.

HabapsitHeTO Ha MeJl B YOBCIIKHS OPraHU3bM CTaBa OCHOBHO upe3 XxpaHaTa (75%) u Bojgara
(25%) (Squitti et al., 2014). boratu Ha Mex XpaHU ca YEPHHST IPOO, MECOTO W pudara, HIKOU
3eJeHYyIU (IBEKJIO, OPOKOJIM, I'bOHU, YEChH, PEIIMYKH, 3CJICHOIMCTHU 3€JCHUYIIN), 3bPHCHU XpaHU
(600, nmema, rpax, cos), saAku (opexu, Oagemu, JICITHUIH, Kanry). Menra € Ipyr eCeHIIMaIeH MeTaj
C IIUPOK CHCKThP OWOJIOTMYHM AaKTUBHOCTH. M3IBJHSABA BaKHA POJS B IPOTHYAHETO HA
XeMoroe3aTa U MOJAbPKaHeTO Ha HOpMajHaTa CTPYKTypa W (yHKIUS HAa HEpBHATA U MMYHHATa
CUCTeMH, HEOOXOJHMM € 3a paborata CchpueTo. [IpenopbYUTSIIHUAT JHEBEH MPUEM Ha M MpHU
goBeka € 10 — 50 pg/kg TenecHo Terno. boratu Ha Me XpaHU ca YEpHUST IPOO, MECOTO U pubara,
HSKOU 3€JICHUYIM (I[BEKIIO, OPOKOJIH, I'bOM, YSChH, PEIUYKH, 3CJICHOJIMCTHU 3€JICHUYIIH), 3bPHEHU
xpan#u (000, nemia, rpax, cos), iAKu (opexu, 6agemu, jgemHuH, kamry) (Aleksandrova, R., Salkova,
D., 2014).

AMUHOKHCEIMHATE TIOMaraT Ha OpraHu3Ma Ja TPOM3BEXJAa HEBPOTPAHCMHUTEPH, KOHTO
BJIVSISIT BBPXY HACTPOCHHETO. BOratu M3TOYHUIM HAa aMHUHOKHCEIIMHH ca XpaHH KaTo: ITYEIIKO
MeCo, KalllkaBaj, nuie, puba, 600, OajgeMu, aBokasno, OanaHu TukBeHo ceme u ap. (lvanov, P.,
Sotirova, T., 2018).

[To-ronmsiMa 49acT OT OBITAPCKUTE OWOJIOTWUYHH XPaHU M TMPOAYKTH ca TpPeTHA3HAYCHH 32
BBHIIHU Ta3apu. Bbiarapckutre OMOJOTMYHHM NMPECHU IUIOAOBE W 3EJICHYYIH, CJallKa, JIOTCHHUIH,
CYIICHW IUJIOJIOBE W SJIKH MMaT TPEBB3XOJAHM BKYCOBHM KauecTBA M Ca BHCOKO IICHCHU Ha
eBporneiickus u ceeroBen masap (Nedeva, K., Nanev, N., Stoilov, V., 2018).

LlenuM 11 31paBOCIIOBHUTE MOJI3U Ha 6agemure y Hac?

[Ipe3 mait 2020 roa. nmpoBegoXMe aHKETHO ITpoy4BaHe Ha 80 JuIla, OTHOCHO MOTPEOUTETICKUS
MHTEpeC KbM KOHCyMmauusaTa Ha 6agemMoBu aaku. ChOpaHMTE JaHHU OT aHKETHOTO IPOYYBaHE ca
oOpabotenn ¢ mnpuioxkHata mporpama MS Excel m e HampaBeH CTaTUCTUYECKH aHAIN3 Ha
pe3yaTaTuTe.

Ot ¢urypa 1, ce Buxaa, 4e KOHCyMHpAIIUTE PEIOBHO Oajgemu, ¢ oTroBop ,,1a* ca 17,5%, ¢
,II0 CKOpO /1a*“ ca oTtroBopwin 28,75% 0T aHKeTUpaHUTE, HAl-TOJsIM OpOW OT PECHOHAECHTHUTE ca
Tl OTTOBOP ,,1T0 CKOPO He™ - 42,5%, a ¢ ,,ue* ca orroBopuiu 11,25%. Kato o6ob6menue, Mmoxe 1a
ce HalpaBH M3BOJIa, Y€ T€3M KOUTO Cca M3MOJI3BAJIM YacTUIaTa ,,He B OTrOBOpa cH ca cbe 7,5% mo-
BEUYE€ OT TE€3U KOUTO Ca M3IMOJI3BAIM YacTUlara ,,ia* B OTTOBOPA CH.

Ha ¢urypa 2 ca naneHu aHkeTUpaHuTe JHIA MO MoJ. AHKETUpaHUTe *eHu ca ¢ 20 mo-Beye oT
MBXKETE, KoeTo € 26%. Ot rpadukara Ha durypa 3, Moxe Ja ce BUIU, Y€ OTTOBOD ,,da ca Jaiu
eIHaKbB Opoil MBXKe M KEHHU, JOKATO MPH OTTOBOP ,,HE™ OPOAT Ha )KEHHUTE € ChC 7 MO-TOJISAM, OT
TO3M Ha MBXKETE, IIPU OTTOBOP ,,1I0 CKOPO Aa‘“‘ )KeHUTE ca ¢ 11 1mo Beue oT MbKeTE, a NpH ,,I10 CKOPO
He* caMo ¢ 2 OpoHKH.

[To BB3pacTOB KpUTEPUH, PECTIOHACHTUTE Ca Pa3[elieHH B TPH TPYIH — Jela WM MIIJCKH,
nuna B paboTHA Bb3pacT U NeHcHoHepu. I'pynaTa Ha paboremure e Hai-roisma 61,25%, a Ha nena
1 Mianexu e Hai-manka 17,5% ¢urypa 4. Ha gurypa 5 ca nanenu BUIST 4YeTUPUTE BUJIa OTTOBOPH,
3a KOHCyMalusATa Ha 0aJIeMOBH SI/IKH, Ha PECTIOH/IEHTHUTE, 3aCEYSHU IO TPUTE Bb3PACTOBU IPYIIH.
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Koncymupame nu 6ademu pedoéno?
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Duzypa 5

N3BOAN

HampaBenoto mpoydBaHe IleNu JAa ce Jaje Mo-TojsMa HH(DOPMHpPaHOCT 3a 3APaBOCIOBEH
n300p Ha XxpaHuTedHH Tpoayktu. OTtumra ce W (Qakra, ye HaceileHuero B P. bwarapus e
3acTapsBallo, a OT TaM U 3a00JSBaHUATA Ca MTO-TOJIEMHU.

HampaBeHOTO aHKETHO NpoyuyBaHE C OBIATapcKu MOTPEOUTENH Mpe3 IMOCOYEHMS MEPUOJL
MOKa3Ba, 4e OBJTapUHBT MPaBU MO-T100Bp U300p HAa XPAHUTEIHU MPOAYKTH 4Ype3 MOoA0OpsIBaHe Ha
KyJATypaTa Ha maszapyBaHe, Io-1o0paTta MH()OPMHPAHOCT U KeJlaHWE 3a M0-KAaueCTBEH HAauMH Ha
KHUBOT.

[Tocouenn ca romssM Opoill OT OosiecTUTE Ha HAIIETO CbBPEMUE M BB3MOXXHOCTUTE 3a
MIPEOI0SIBAHETO UM Upe3 HHOOPMUPAH U UHTEIUTEHTEH U300p Ha XpaHU
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Abstract: Phenothiazines, nitrogen- and sulfur-containing tricyclic compounds, have been known for over a
hundred years. Up to now over 5000 phenothiazine derivatives have been obtained and this class of organic compounds
became exceedingly important due to their varied significant biological and chemical properties. Phenothiazines exhibit
valuable activities such as neuroleptic, antiemetic, antihistaminic, antipuritic, analgesic and antihelmintic. At least 100
phenothiazines were used in therapy mainly as neuroleptics. Recent reports deal with promising anticancer,
antibacterial, antiplasmid, multidrug resistance (MDR) activities.

Keywords: Phenothiazines, Chemical structure, Biological activity

BBbBEJEHUE

@DeHOTHA3UHUTE, a30T- U CSApa-ChAbPKALIM TPULUUKINYHA ChEAUHEHUS Ca U3BECTHU IOBEYE
oT cro roauHu. OT ToraBa 1O JHENIHM JHU T€ 3aeMaT BaXXHO MsCTO BBB (apmanusita u
MeAuIrHaTa. EMHO OT MbpBUTE ChEIMHEHUS OT Ta3W Ipyla, HAPEUEHO METHUIEHOBOTO CHHBO, €
BbBeZIcHO OoT [layn Epnux 3a onersiBaHe Ha XUCTOJOTMYHU MUKPOCKOIICKHU IIpernapaTH U MOBeYe OT
CTO TOJUHM C€ H3MOoJI3Ba 3a ToBa. [l0-KbCHO ca OTKPUTH AHTHUMUKPOOHMTE U AHTUXEIMHHTHU
CBOMCTBa Ha (PEHOTHA3MHUTE U 3arl04YBa MAcOBOTO UM u3mnoi3BaHe npe3 30-te u 40-Te roguHU Ha
MuHanus BeK. KnMHH4YHOTO mpuiaraHe Ha N-3aMecTeHU ()EHOTHMA3WHHM KaTo aHTUXHCTaMUHHU
npernapatd  (1940r.), cematuBu u anTtuncuxoruuu (1950r.) mnpoawmkaBaT W 10 JIHEC.
AHTHUIICUXOTHIIUTE ¢ (PEHOTHA3UHOBO SAPO ca HeHaAMHUHATU nouyTH 40 roauHH, U Bce OIIe ca OT
CBHILIECTBEHO 3HAUEHUE 3a KJIMHUYHOTO JICUCHHE Ha ICUXUATPUUYHUTE Pa3CTPONCTBA.

IIpes mnocnenHuTe [BE HAECETWIETHsA, C YBEJIMYaBaHE Ha 3HaHUATA 3a pojsATa Ha
OKHUCJIUTEIHUSI CTPEC B PA3BUTHETO Ha MHOI'O JIET€HEPATUBHHU PAa3CTPOICTBA, C€ 3aCUIIBa HUHTEPECHT
KBM BEILIECTBA C AaHTMOKCUAAHTHHU CBOICTBA KaTO MOTEHIIMAIHHU TEPANIEBTHUIIM 3a Te3U 3a00IsIBaHHUS.
W3cnenBanusta BepXy JieueHHeTro Ha Oosectute Ha Aunnxaiimep u IlapkuHCOH ¢ (eHOTHa3MH,
METHJICHOBO CHHBO M TEXHUTE MPOM3BOJHU  Cca MpEANocTaBka 3a pa3paboTBaHe Ha HOBHU
JIEKapCTBEHU CPEJCTBA.

lonam npobiemM Ha CHBPEMEHHOTO OOIIECTBO € IOBHUINEHATa PE3UCTEHTHOCT Ha penuia
MAaTOT€HHU MUKPOOPraHM3MU KbM H3IOJ3BAaHUTE B IMpaKTUKaTa aHTHUMUKPOOHM cpeacTBa. 3a
YCIIEIIHOTO JIEYEHHE IpH TaKWBa cily4dau TpsOBa Ja ce HaMepsAT aJITepHATUBHHU JIEKapCTBEHU
cpenctsa. M3cneaBanusTa B Ta3U HAacOKa MOKa3BaT, 4ye (PEHOTHA3UHBT U HETOBUTE NMPOU3BOJIHU ca

7 JloknambT € MpEeJCTaBeH Ha CTYJEHTCKATa HaydHa cecusl Ha PyceHcku yHuBepcuterT (uiuan - Pasrpan Ha
28.05.2020r. B cexnus bruorexHOIOTNY M XpaHUTEIHU TEXHOJIOTHU C OPUTHHAIHOTO CH 3arjlaBue Ha OBJIrapcKH e3HK:
,,(DEHOTHA3MHOBY MPOU3BOJIHU .
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enHa no0pa BB3MOXKHOCT 3a CIpPaBsSHE C MHOXKECTBEHAaTa PE3UCTEHTHOCT. Te ca CpPaBHUTEIIHO
CBTHUHU HCTOKCUYHU U HNIMUPOKO CC U3MO0JI3BAT BB (I)apMaI_[I/ISITa.

N3J10KXEHHUE
XumusaTa Ha GpeHoTHa3uHa 3armoyBa oT 1876 r. cbe cuHTE3UpaHeTo Ha Oarpuioro Lauthovo
BroJieToBO (¢wur.1l). Cpmara roguaa Caro CHHTE3Upa T.H. METUIICHOBO CUHBO ((ur.2).
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@DeHTHa3uHOBOTO AApOo € JokazaHo oT Bernthsen (1883 r.) npu cransHe Ha nudeHUIaMUH U
csipa.

[TocnenoBarenHo OWBAT yCTAaHOBEHW INPOTUBOMATIAPUIHOTO JCHCTBHE HA METHICHOBOTO
CHHBO, KaKTO W HEroBOTO OaKTEPHLMUAHO [CHCTBHE BBPXY NPUUMHHTENS Ha TyOepKyio3ara
Mycobacterium tuberculosis. VYcmopenHo ¢ ToBa TO chnupa KaHIEPOI€HHOTO JCUCTBHE Ha
OeH3aHTpaleHa, OeHsnupeHa u peauna apyru cbeaunenus (Mitchell, S.C., 2006). MHoro BaxHO ¢
OTKPHBAHETO HA MHCEKTUIMIHUTE W IPOTUBOIIAPA3UTHUTE CBOMCTBA Ha (eHoTHaznHa (Ohlow M. &
Moosmann B., 2011).

3a TO-KbCHO CHHTE3MPAHHUTE AJKWIAMHHOAIKIIHU TPOM3BOJHU Ha (EeHOTHMA3WHA €
JI0Ka3aHOo,ue TpHUTEkaBaT AHTHMXHUCTAMHUHHO WM XOJMHOJIMTUYHO JeiictBue. Taka ce cTura 1o
CHHTE3MPAHETO Ha ITbPBOTO (DEHOTHA3WHOBO MPOU3BOIHO C AHTUXUCTAMUHHO JEWCTBUE — (heHepraH
¢ur.3). YcTaHOBSIBAaHETO Ha CEIaTUBHOTO JEHUCTBHE Ha MOCIETHM, KaKTo U (akTa, 4e TOM ycuiBa
neiictBuero Ha 0apOMTYpOBHSI ChH IIPU KUBOTHHUTE, Jajo noBojJ Ha Jlabopu na ro m3mosisBa 3a
MOBMIIIABaHE JEUCTBHETO HAa HAPKOTUYHHUTE BEIIECTBA M CBHILEBPEMEHHO KaTO MPOTHUBOIIOKOBO
cpeactBo. Ta3m HOBa HAacoKa Ha HW3IMOJI3BAaHE Ha ()eHEpPraHa CTaBa OCHOBA 3a CHHTE3 Ha HOBHU
(beHOTHA3HHOBH MTPOM3BOAHHU, HeoOXoauMu B Meauituaata (Ohlow M. & Moosmann B., 2011).

Cunresupanust napraktuin (Rhone-Polenc B., 1956 r.) ce oka3Ba ¢ HOBO IO-MOIIHO
CelaTUBHO, HO MO-clab0 aHTUXMCTAMHHHO JeiicTBUe B cpaBHeHHE c (eHepraHa. Jlabopu u
CHTPYIAHHIIM YCTAaHOBSBAT YCWJIBAIIOTO My JCHCTBHE BBPXYy HAPKOTUYHHTE CpEICTBA U
CIIOCOOHOCTTa MYy Ja NpeAu3BHKBA ,,M3KycTBeHa xuOepHaims. C ToBa ce JaBa HOB TJIACHK B
pasBuTHeTO0  Ha  (eHoTHazWHOBUTE  npou3BogHH.  CuHTesupaHnm ca  peauna 10—
TMATTKATAMAHOAIKIITHY TPOU3BOAHN Ha (peHOTHA3WHA.

Halpern u Ducrot (1946 r.) oTKpuUBaT aHTUXUCTAMHUHHOTO JICHUCTBHE HA TE3U CHCIUHCHUS.
Haii-cumno To e wu3pazeHo mnpu ¢eneprana (dur. 3) wu mnuponazora (dur. 4), mokaro
xJyoporpomMasuHa (¢ur. 5) u maexunuia (pur. 6) umar cuitHo ceaatuBHo neiicreue (Charpentier P.,
1952 r.).
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[Ipe3 mocnenHOTO AeceTWIIETHE pelula H3cieaBaHus NpenuMHO Ha Kristiansen u cbTp.
(2000r.) moka3BaT 3HAYMTENHA AHTUOAKTEpHalHa €(EKTUBHOCT HA pPA3NUYHH (HEHOTHAZWHOBU
NPOU3BOJHU, Karo THOpUIA3MH wiu Tpuduyoponpomasun cpeury Staphylococcus aureus,
Pseudomonas aeruginosa, Enterococcus spp. u Haii-Bede cpelly NpHUMHHUTENS HA TyOepKylI03ara
Mycobacterium tuberculosis. Hskon ¢eHoTHa3sHHOBH MPOM3BOJHH CE OKAa3BaT HM3HEHAIBAIIO
MOIITHA MOZYJIaTOPH Ha BB3ACHCTBUETO HA aHTHOMOTHUIINTE CIIPSIMO YCTOMYMBHU KBM TaxX OaKTEpHUH.
Hanpumep, npu HAKOM IIaMOBe Ha METUIWIMH-ycToWuuBHM S. aureus (MSRA) MuHumanHara
nHxuobutopHa KoHueHtpanusaTa (MIC) Ha okcanuinH Moxke Ja Obje MOHMXKEHa oT > 256 mg/l no
1-4 mg/l upe3 nobassne Ha 12 mg/l Tnopuaazuu, umu 10 4-16 Mg/l upe3z nobassiHe Ha 12 mg/l
XJIOPOTIPOMa3uH. THOPHIA3WHBT W XJIOPOMPOMA3HHBT TMpPHIAraHH CaMOCTOSATENHO IT0Ka3BaT
croitHocti Ha MIC cpotBeTHO 32 mg/l u 32-64 mg/l. [TonoGHO BB3NElicTBUE HA (EHOTHAZUHUTE
BBPXY aHTHOMOTHYHATA PE3MCTEHTHOCT € ONKCaHa NPU EPUTPOMUIIMH PE3UCTEHTHATa OaKTepHs
Streptococcus pyogenes (Kristiansen, J.E. et al., 2007).

PesncrenTHOCTTA Cpenly TPaJAWIMOHHUTE AHTHOMOTHIIM CE€ OYepTaBa KaTo MEAMIIMHCKU
npo6ieM B cBeToBeH Mamad. PazpaboTBaHeTo U M3MOI3BAaHETO HA JIECHO JOCTBIIHU M CPAaBHUTEIHO
0e30macHu JICKapCTBa, YCUIIBAIIU JIe4eOHUs €PEKT Ha aHTUOMOTHITUTE TIPEIOCTABAT Bb3MOXKHOCT 32
CIIPaBSHETO C TO3H MPOOIIEM.

U3BOJIMN

1. denoTHaznHUIHNATE CBbCANMHCHUS ca a30T- u cAapa-CbAbpiKalin TPUHHUKIINIHA
CBCANMHCHUS N3BCCTHU OT ITOBCYC OT 100 TOOIWHHNU U U3IT0JI3BAHU OCHOBHO KAaTO HeBpOJ'IeHTI/IHI/I.

2. denornazuHbsT u HCTOBUTC MMPpONU3BOAHHA IMpOosABABAT J106pa aHTI/IMI/IKpO6Ha,
aHTI/IHpI/IOHHa, AHTUXCIIMUHTHA U THCCKTUIINIHA aKTUBHOCT.

3. denornazunure ycuiaBar HeﬁCTBHCTO Ha HJIKOU aHTI/I6I/IOTI/IL[I/I.
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Abstract: The energy parameters of the grinding process of the components of pharmaceutical and cosmetic
preparations in a bead mill are considered. The purpose of research - to determine the energy parameters of ultrafine
grinding of pharmaceutical and cosmetic ingredients in the bead mill. A series of experimenters was conducted where
the degree of grinding was measured using USB Digital Microscope and software, the temperature was measured with
a TPM-10 electronic thermometer, and the power was measured with a CNFAJ Intelligent Power Meter three-phase
wattmeter. As a result of the study, we can conclude that most of the energy is spent on the work of mixing the bead-
product system and the work spent on heating the structural components of the product and the interacting parts of the
mill, which, in turn, depend on the rheological properties of the suspension.

Keywords: grinding, beads, mill, suspension, energy.

INTRODUCTION

Fine and ultrafine grinding is necessary for materials that have an unsatisfactory dispersed
and uniform composition and must provide the desired therapeutic or colorimetric effect in the
pharmaceutical and cosmetic fields. Note that the finished product of the bead mill is a suspension.
(Drogemeier, R., Leschonski, K. 1994).

The process of fine grinding in bead mills is influenced by many factors: mechanical energy,
specific energy consumption, energy of collisions of grinding bodies, the number of effective
collisions of grinding bodies with the product, as well as the residence time of particles in the mill
(Mende, S., Rappl, M., 2014).

EXPOSITION

Research methodology

Materials

The following materials were taken for the study: pharmaceutical castor oil, red pigment 120
iron oxide.

Pharmaceutical castor oil is a natural product, vegetable oil from the fruits of castor oil bean.
Transparent, thick and viscous, colorless or slightly yellowish liquid. It is freely soluble in ethanol
(95%). It is practically insoluble in water and mineral oils. Stable substance. Dynamic viscosity at
20 ° C - 1000 MPaxs, at 40 °C - 200 MPaxs. Boiling point - 31 °C, melting point - 12 °C, freezing
point -16 °C, relative density at 25 °C - 955-968 kg/m?. In pharmacy, it is most often used in creams
and ointments at a concentration of 5-12.4 % as a constituent substance and solvent for
dermatological ointments, alcohol liquids, liniments, frostbite ointments) and oil injections, as well
as a plasticizer in the production of tablets and capsules. It is part of many cosmetics because the

8 JloknambT € MpeicTaBeH Ha CTyJEHTCKATa HayvyHa cecus Ha PyceHcku yHuBepcuter (umuan - Pasrpan Ha
28.05.2020r. B ceximss XMMHYHH TEXHOJIOTHU C OPUTHHAIHOTO CH 3arjiaBUe Ha aHIJIMHCKH €3UK.
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suspension sedimentation process is significantly slowed down. In addition, the finished product
has a reduced fusibility without the use of additional stabilizing impurities.

The pigment red 120 iron oxide is a dispersed system of iron oxide (Ill) of hexagonal
structure (hematite), a powdery material of red-brown or dark red color. The chemical formula is
Fe,Os. Humidity less than 1%. The pH of the aqueous extract is 3.5-7. Bulk density 1.0-1.1 g/cm?.
Density 5.0-5.1 g/cm?®. The shape of the particles is spherical. The predominant particle size is 0.11
mkm (according to the manufacturer's specification).

Methods

The following settings were used:

Laboratory bead mill. The working chamber is equipped with a shirt and a sampler with a
sieve cartridge on the lid of the glass. The working body consists of a shaft on which 4 guide discs
with 4 symmetrically located holes 10 mm in diameter are fixed. Working bodies are glass beads
with a diameter of 2 mm. Grinding occurs wet (in the presence of a solvent) due to the interaction of
the beads with each other, with the walls of the working chamber and the disks on the shaft and the
entire contact area of the beads-product system. The three-phase engine rotates the working body
with a frequency of 1350 rpm. Such a cooperation to produce, until we accept a finely tuned
product, a great effect is that there is a great energy supply and a great wikid of excess energy in the
view of heat (Mende S., Stenger F., Peukert W., Schweders J., 2003; Hrininh K., Hordeichuk R.,
Gubenia O., 2018).

Electronic thermometer TPM-10. Temperature measurement range from -50 °C to +100
°C. Measurement resolution 0.1 °C. Measurement error max 2 %. There are 2 sensors for input and
output of water from the jacket of the working chamber.

Three-phase wattmeter CNFAJ Intelligent Power Meter. Able to measure electrical
parameters (three-phase voltage, three-phase current, active power, reactive power, visible power,
power factor, frequency, etc.). Accuracy class 0.5. Frequency 40-60 Hz, accuracy 0.1 Hz.

Particle size was determined using a USB Digital Microscope and software.

The bead mill worked with water cooling in a circulating way, the readings of the devises
were taken every 30 seconds for 33 minutes. The mass of the product was 200 grams, the mass of
the working bodies was 450 grams, and the water consumption was 0.03 kg/s (Hrininh K.,
Hordeichuk R., Gubenia O., 2018).

The installation scheme is presented in Fig.1 (Mende, S., Rappl, M., 2014; Rowe, W.B.,
2014).

16077 W
26517 W
3 6635 W
| 1903 W

2700011512 ki /h

Suspension

‘ II_CI__| | D Coolant
| |

JiN 1T T T

Va

Fig. 1. Experimental installation: A - power measurement by wattmeter; T — temperature
measurement by thermometer; G — particle size was recognized by computer software.
The total specific energy for the grinding process was calculated as follows: the obtained process
equation is a function of power versus time, and is substituted into an integral expression.
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E,. = J.TkF (1) dt (1)

To

Heat generation was calculated in a similar way, obtaining the function of the dependence of
thermal energy on time.

Tk
Ey = J. t(t) dr ()

o

RESULTS AND DISCUSSION
The results of the study are presented in the graphs below.
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Fig. 3. Effect of grinding time on the particle size of a suspension of iron oxide red 120, mkm
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Fig.4. Dependence of heat generation on time,J/s.

Graphs of power versus time are obtained. We see a rapid drop in power in the first 6
minutes. This is due to the high energy consumption for mixing the "bead-product™ system and the
uniform distribution of the particle size distribution of the suspension (Kanda, Y., Kotake, N.,
2007).

However, the heat schedule begins with a rapid increase in the first 10 minutes. This is due to
the large increase in excess energy in the system, which is not involved in the grinding process of
the dry fraction of the product.

The graph of the particle size distribution over time shows the most intense grinding in the
first 10 minutes, where the particles of the dry fraction will decrease from more than 150 um to 30
um. Then the process slows down, but in the end we get the finished product with a particle size of
2-3 um, which is optimal (Mende S., Stenger F., Peukert W., Schweders J., 2003).

Based on the equation of energy balance (Lisovenko A., 1982), the approximate energy
balance can be represented as:

A=A1+ Ax+ A3+ AstAs,

3)
where A - work spent on mixing the system "bead-product™;

A - work spent on moving the working body;

Az - work spent on heating of structural components of a product and the parts of a mill
interacting with them, J/s;

A4 - work spent directly on grinding, taking into account the energy expended on the
absorption and wetting of dry components by the dispersed medium;

As - work spent on the absorption and wetting of dry components by the dispersed medium
(dispersing medium penetrates into the cracks of the solid particles of the suspension, preventing
the closure of cracks and removing the formed particles from each other layer of molecules
adsorbed on their surface) (Lisovenko A., 1982).

Directly on the process of grinding the solid phase in suspension, energy is spent less than
1%. These costs are within the error of the devices and it is difficult to take into account separately.
It is worth focusing on the energy that goes into driving the beads with a rotor with grinding discs
and dissipating energy in the form of heat (A1 + As). It should be added that the work A1, which is
spent on mixing the "bead-product™ system, very much depends on the rheological properties of the
suspension, which must be taken into account when modeling and conducting the process from one
type of product to another (Lisovenko A., 1982).
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The bead mill has a rather low efficiency due to the fact that most of the energy goes to
mixing the beads, and grinding takes place in the zones of the highest speed (Mende, S., Rappl, M.,
2014).

A series of experiments with different solvents and concentrations have been performed,
resulting in the most energy-intensive process when grinding viscous products with a high dry
matter content. We can say that the process very much depends on the initial properties of the
suspension.

Table 1. Comparative analysis of energy parameters of different products

Title Total specific energy, joule | Heat generation, joule
Water 2,254x10° 1, 940x10°
Castor oil 4,977x10° 2, 160x10°
Suspension castor oil 60% and pigment 40% 6,731x10° 2,594x10°
Suspension castor oil 80% and pigment 20% 5,348x10° 3, 826x10°
CONCLUSION

The process of ultrafine grinding is a very high-energy process. Directly on the process of
grinding the solid phase in suspension, energy is spent less than 1%. These costs are within the error
of the devices and it is difficult to take into account separately. Most of the energy is spent on the
work of mixing the "bead-product” system and the work spent on heating the structural components
of the product and the interacting parts of the mill, which, in turn, depend on the rheological
properties of the suspension. This must be taken into account when modeling and conducting the
process from one type of product to another. The smaller the particle size and higher viscosity of the
suspension, which must be milled, the greater the energy required for the process, and the more heat
will be released.
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Abstract

The aim of paper the synthesis of new garnet ceramic pigments. The blend preparedwas ground in a
ball mill and subjected to heat treatment. Green ceramic pigments were synthesized at 800°C - 1200°C. The
optimal temperature for the synthesis and the most appropriate mineralizer were defined. The phases
established by X-ray diffraction and infrared spectroscopy are the following minerals: CasCr.SizOi2 -
uvarovite, CaSiOs— wollastonite, SiO, — cristobalite.

The colour characteristics were measured spectrophotometrically with Tintometr RT 100 Lovibond.
The particle sizes of the pigments were determined by transmission electron microscopy. The best pigments
are applied in white cover glaze for faience.

Key words: pigments, colour, ceramic, garnet

INTRODUCTION

Ceramic pigments are inorganic colored finely dispersed powders which, when added to a
material, impart certain color and change some of its properties. The pigments impart color due to
the selective absorption of light waves with certain wavelengths by its crystal lattice. As a result, the
pigments are colored in a color complement to the absorbed one. Most often, the color carriers of
the pigments are chromophores. The latter are atoms and atom aggregations which possess the
ability to impart one or another color to the substances which they are added to (Eppler R., 1987).

One of the most perfect classifications is that of Tumanov which is based on the crystalline
structure of the main phase. According to this classification, pigments are spinel, garnet, zircon,
villemite, mullite and other types. Furthermore, the use of this property for the classification
provided wide possibilities for purposeful synthesis of pigments of various colors.

Garnets are a group of minerals different by composition but with analogous chemical
formulae and similar appearance of their crystals. The transparent saturated colored garnets are
demanded precious stones. The name of the group comes from the Latin word granatus which
stands for the seeds of the granate tree. Garnets have various colors: purple red — almandine,
colorless of yellow-green — grossular, brown or black — melanite, green — uvarovite, red — pyrope
and andrdite, etc.

Recently, researchers of many countries work on the synthesis, characterization and
properties of various kinds of garnet ceramic pigments obtained both from traditional raw materials

¥ JloknambT € MpEJCTaBeH Ha CTYJEHTCKATa HaydyHa cecus Ha PyceHcku yHuBepcuterT (umuan - Pasrpan Ha
28.05.2020r. B cexuuss XWMHYHHM TEXHOJOTMH C OPUI'MHAIHOTO CH  3arjlaBMe Ha ObBirapcku esuk: ,,CHHTE3 U
H3CIIEABaHE Ha 3€JIEHU IPAHATOBU KEPAMUYHU ITUTMEHTHU .
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and waste products. (Eppler R., 1987), (Galindo R., M. Llusar, M., Tena, M. A., Monr¢s, G., &
Badenes, J. A., 2007), (Alarcon J., P. Escribamo, J. Gargallo, 1984), (Klemme, S., J. van
Miltenburg, P. Javorsky, F. Wastin, 2005)

Among the known garnet chromium containing minerals, uvarovite (3Ca0O-Cr203-3Si0>) is
colored in green and is resistant to temperatures up to 1370°C. On its basis, ceramic pigments are
prepared are widely used for the preparation of glaze and enamel green coatings, as well as various
kinds of green colored ceramic pigments.

The aim of the present work is to synthesize, study and characterize garnet ceramic
pigments belonging to the system Ca0.Cr.03.SiOs.

EXPOSITION

Materials and method of synthesis

For the preparation of garnet ceramic pigments in the system Ca0.Cr.03.SiO>, the blends
were defined on the basis of the stoichiometry of the main mineral — uvarovite CaszCrz(SiO4)s. The
following composition was selected for the pigments — 3Ca0.Cr203.3SiO,. The mineralizer used in
the synthesis to decrease the synthesis temperature and accelerate the processes of formation of the
new phase was H3BOs. The materials used for the synthesis were CaO, Cr.03, SiO2.nH20 and
H3BO:s.

The substance used to introduce SiO: into the system — SiO2.nH20, is much more reactive
than the common quartz sand and the particle sizes were dispersed in the range 2-7um. Initially,
after the heating in a platinum crucible, the contents of SiO2 and H20 in SiO2.nH>O was determined
to be: SiO2 - 76,3% and H20 - 23,7%.

The quantities of the materials from which 100 g blend is prepared were weighed with
precision of 0,1 g, then they were mixed and homogenized in dry state in a planetary mill
PULVERIZETE - 6, product of “FRITCH”.

The sintering was carried out in a laboratory muffle oven at heating rate — 300-400°C/h in
air atmosphere; the blend was placed in a porcelain crucible with a lid. The isothermal period at the
final temperature was 2 hours. The pigments were sintered at 800°C, 900°C, 1000°C, 1100°C and
1200°C. The technological scheme of the synthesis of the pigments is presented in Fig. 1.

Fig.1. Technological scheme for synthesis of pigments
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STUDIES OF THE PIGMENTS OBTAINED

X-ray phase analysis of the ceramic pigments obtained

X-ray phase analysis as a direct method for identification of phases. It is based on the
diffraction of X-rays. The main task of the X-ray analysis was to identify the different phases
individually or aim blends using the diffraction pattern registered from the sample studied.

The basic method of the phase analysis is the powder method which is widely used due to its
simplicity and ease of versatility. The X-ray studies were performed on an apparatus IRIS with Cu
K, radiation and nickel filter, in the range of angles from 2 to 80°. The interplanar distances (d, nm)
were calculated by the formula of Wulf-Bragg: n.A = 2d.sin 6, where: A — X-ray wavelength, nm; n
— diffraction order (n = positive integer); 0 — Bragg’s angle of diffraction, grad.

X-ray patterns of the garnet ceramic pigments synthesized are presented in Fig.2.
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Fig.2 X-ray patterns of pigments in the system 3Ca0.Cr.03.3SiO>
taken at 900°C (A ), 1100°C (B)

e - Uvarovite CasCr.SizO12-87-1007 A - Wollastonite CaSiOs - 84 - 0654

¢ - Crystobalite SiO> -89 -3434 o - Quartz SiO2 - 79 — 1910

o - Chromium oxide Cr,O3 - 82 - 1484

The pigments synthesized had stable green color and significant formation of the main

phase — the mineral uvarovite CasCr2(SiOas)3, was observed at 1100°C, although reflexes from
wollastonite (CaSiOs), crystobalite (SiO2) Cr.Os were also observed. Supposedly, the full
transformation will occur at 1200°C and isothermal period of 2 h.

Color measurements
Color is one of the most important properties of the pigments. Colored substances absorb
and transform light of certain wavelengths within the visible spectrum due to their atomic structure.
Using the CIELab, not only the colors of ceramic pigments are determined but also these of other
materials which means that this system is universal and it is widely used.
In the system CIELab, the color co-ordinates determined are as follows:
- L* - lightness, L*=0 — black color, L*=100 — white color
- a* - green color (- )/ red color ( +)
- b* - blue color (-) / yellow color ( +)

L*=0 (black)
Fig.3 Color space of CIELab
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The colors of the pigments were determined spectrometrically with a Tintometer RT 100
Colour. The results obtained from the measurements are presented in Table 1.

Table 1 Results obtained from the measurement of the color co-ordinates

Pigment Color R G B L* a* b*

3Ca0.Cr203.3Si0; 143,4 |149.2 |128.4 | 59,6 |-10,2 | 9,2
900°C

3Ca0.Cr203.3Si0; 1234 |141.9 |119,1 | 57,1 |-10,9 | 9,9
1000°C

3Ca0.Cr203.3Si0; 116,8 |134,8 |101,1 | 54,3 |-13,4 |159
1100°C

3Ca0.Cr203.3Si0; 116,2 |142,4 | 97,3 | 56,0 |-18,1 | 21,5
1200°C

It can be seen from the data presented that the co-ordinates R, G, B and L* decreased with
the increase of the sintering temperature. The highest amount of green color /- a*/ was found for the
pigment synthesized at 1200°C.

Electron microscopic studies of the pigments

Electron microscopy is a method for direct observation of the structure of the samples
studied. To determine the topography of the samples studied, scanning electron microscopy (SEM)
was employed. The SEM observations were carried out on an apparatus TESCAN, SEM/FIB
LYRA | XMU at 30 kV accelerating voltage. The observations were accompanied by energy-
dispersive X-ray spectroscopy (EDS) carried out with detector of Bruker.

The pigments synthesized were observed in regime of reflected electrons at low (1500x) and
high — (3000x) magnification. The electron microscopic observations were combined with mapping
EDS to view the distribution of the elements among the crystalline phases.

The particles are opaque for the electron beam and conclusions only on the shape and size of
the crystals could be made, as well as their affinity to aggregation. Fig.3 shows micrographs of the
pigments synthesized.

SEM Hy: 3000 WD‘ 15.29 mm : 2 LYRA\TESCAN e
L I R mk? ,
Fig. 3 Micrographs of the garnet ceramic plgments synthe5|zed

As can be seen from the figure, the sample was polydispersed and contained two kinds of
crystals: one with particle size 1- 2 um and the other between 6 — 8 um. The presence of smaller
crystals was due to exogenic polymineral processes of formation and they correspond to the solid
solution between Cr203-SiO2 with predominating content of SiO,. The color transition from green
to orange and red in the micrograph was due to the growth of the phase with the larger particles and
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recrystallization with formation of a new solid solution with final equilibrium composition
3Ca0.Cr203.3Si02 and stoichiometric ratio.

CONCLUSIONS

Green ceramic pigments were synthesized on the basis of the garnet uvarovite by the method
of solid phase sintering. The optimal parameters of the process of synthesis were determined. The
best results were obtained with the pigment synthesized at sintering temperature of 1100°C. The
pigments obtained are suitable and can successfully be use in glazes for tiles and sanitary ceramics.

Acknowledgement: The present study was carried out with the financial support of the
Razgrad branch of the University of Ruse “Angel Kanchev” within contract 2016-FRz-02 for which
the authors wish the express their gratitude.
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Abstract:

Kaolin occupies an exceptional place in modern life and is the basis for the development of a number of major
industries such as silicate, refractory, chemical, electroporcelain, paper, plastic, rubber, cosmetics and many other
industries. This wide application of kaolin in practice and the fact that this natural raw material can hardly be replaced
by another natural or artificial material with similar qualities, determine the extremely large role it plays in modern
life.

In the composition of the glazes Al.Os is of special importance because it prevents crystallization. When in
small quantities, it facilitates melting, and in larger quantities makes the glazes hard. It is imported mainly with
feldspars, skulls and clay and kaolin additives, which help the glaze to adhere to the products and not to settle.

Keywords: Kaolin, glazes, colloids, porcelain and earthenware industry.

BBBEJIEHUE

[IpuroTBsiHeTO0 Ha THa3ypHTE 3amo4yBa C MOJ0OpPa M MOJArOTOBKAaTa Ha CYpOBHHHTE. 3a
rla3ypuTe npu puHaTa Kepamuka, ce moadupaT Hali- BUCOKOKAYeCTBEHU U YHCTU CypoBUHH. Hskou
OT TSAX € KeNaTeaHO Ja ce mpomusT u coprtupar. CopTUpoBKara € 1mo- e(uKacHa, ako Te3H
MaTepHaity MpeIBapUTeNHO ce Kanuuaupar (penammarsT o 900-1000°C, a xBapusT g0 1250°C).
Crnen KaIUHUPAHETO MHOTO TI0- SICHO MPOJIMYABAT OHEUNCTBAHUATA. KaMHUpaHeTo TonpuHacs U
3a MO- JIECHOTO CMUJIaHEe Ha CYPOBHHHTE, Thil KaTO T€ CTABAT MO- KPEXKH. | Ta3ypu ¢ KallMHUPaHH
CYpPOBHHH OTAEIAT I0- MaJKO Ta30Be NPH CTANsSHETO M TJa3ypHaTa MOBBPXHOCT € I0- TJaJKa.
Kanmuuupanero ob6ade e ckblia onepanus 1 psaako ce IpaBu ¢ OCHOBHUTE cypoBuHH (I'epacuMoB u
KOJIEeKTHUB, 2003).

Ilenra Ha HacTofmaTa pa3paboTKa € Ja ce M3BBPIIM MbJIECH XUMHUYEH U JUCIEPCHOHEH
aHaJIM3 W M3CIIEABAT TEXHOJOTUYHUTE XapaKTEPUCTHKH Ha oOoraTeH KaoinwH Mapka BO-rmasypa
mpou3BoJcTBO Ha (padpuka CeHOBO ¢ OrJieJ] HEroBOTO M3IOJI3BaHE 3a Tia3ypu B KepaMUYHATa

WHIYCTPHSL.

N3J10)KEHUE

KaonuHbT mpeacTaBisiBa 3eMJIeCT MEK MHHEpall ¢ OsUl 0 CBETJIOKpEMaB IBAT U CE ChCTOU
rmaBHO OT MuHepana KaomuHUT (Al203.2S5102.2H20) ¢ uam 6e3 mpumecH OT APYyTd MUHEPAIH.
(ITuponkoB C. u np., 1991) KaonuubT € equHCTBEHATa INIMHA W3IOJI3BaHA B NMPOU3BOJICTBOTO HA
¢buH mopuenaH W HopleNaHoBU cbhjoBe. Heroata Oenora, HEMpO3pauHOCT U HEAOpPa3MBHOCT IO
NpaBAT HJl€AJIeH KOMIIOHEHT B ChcTaBa Ha pasinnuHu riazypu (I'eoprueBa O. 1997). Ha kaonun
mapka BO- rimasypa e ompeneneH BeIIeCTBEHHs ChCTaB mocodeH B Tabia.1 /Atomuo EmucrnoHeH
cnekrpodoromersp AES-ICP,VISTA-MPX. AES —ICP Toif € BHJ aTOMHO-€MHCHOHEH aHalIH3 C
U3I0JI3BaHe Ha I1a3Ma/.

1

0 JokinaasT € mpejcTaBeH Ha CTyAEHTCKaTa HaydHa cecus Ha PyceHcku yHuBepcuteT ¢ununai - Pasrpax Ha
28.05.2020r. B cexiuss XMMHUYHU TEXHOJIOTHMHM C OPUTMHAIHOTO CH 3arjlaBUe Ha OBIrapcku e3uk: ,,KauecTBeHw u
KOJIMYECTBEHH TI0Ka3aTeNl Ha kKaoauH BO— rmasypa 3a riasypu u emaiimm’’.
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Taomuua 1 XuMuyeH cbCcTaB Ha 000raTeH KaoJnH

XumMmudeH cbeTaB, %
SiOz 51.70
Al;O3 33.92
Fe>0O3 0.77
TiO2 0.27
CaO 0.15
MgO 0.21
K20 0.93
Na.O 0.18
L.o.i 11.75

Kaomun wmapka BO- rmasypa uma ceappskanne Ha AlO3 um Fe;Os orrosapsmo Ha
M3HMCKBAaHUATA HA CHUJIMKATHATa MPOMHIUICHOCT. TOBa ce IBJDKM Ha YMEPEHOTO ChIbpPXKAHHE Ha
MUHepaJia KaOJUHHT.

[To chabprkanue Ha ankaigozeMuu okcuau (CaO+MgO) komudecTBaTa ChIO YAOBICTBOPSBAT
CTaHJapTa.

ITo ceappkanus Ha ankanaud okcuand (NaxO+K>0) kaomun BO- rmasypa mma 1mo-BHCOKO
ChIbp)KAHUE B CpaBHEHHE C JPYTUTE MapKH U TOBA € CBHP3aHO C MO-BUCOKOTO ChIbpKAHUE HA
cimoau U xuapocaoad. [lopaan mo-BUCOKOTO ChabpiKaHHE HAa TOMUTENH B oboraTeH kaoiauH BO-
riia3ypa Toi ce M0J13Ba YCIEIIHO 32 TIa3ypH MPH HUCKU TeMIIEpaTypH Ha U3ITHYaHE.

Ha xaonvHa ca W3BBpIICHU PEHTTeHOTpadCKH aHAIM3U. MUHEpATHUS ChCTaB € MMOMECTCH B
tabnuia 2. AHanu3bT € u3BbpiIeH Ha audpakromersp SIEMENS D500.

Tabnuua 2 MuHepajieH cbCTaB Ha 000raTeH KaoluH
Munepaien csctaB /XRD Siemens D 500/, % KAOJIMHUT ~ 76
KBapi ~ 13
ciom ~ 9
JIpyru ~ 2 |

Ha ¢ur. 1 e nomecTeHa peHTreHorpaMara Ha oborareHnus kaoiaud BO-rnasypa

’ Kao uuur
| I Keapu
B Cnona

®uwur. 1. Pentrenorpama Ha oborareH kaoinuH BO-riasypa
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OCHOBHUAT MUHEpAJI € KAOJMHUTHT. SICHO ca U3pa3eHU MUKOBUTE U Ha MUHEPAJIUTE KBapIl,
cmoa. MuHepanuTe Ha TUTaHa HE ca PEACTaBEHH 3a0eIeKIMO.
OmnpeneneH e AUCIIEPCHUS ChCTaB Ha M3CJIEeIBaHUs KaouuH. PasnpeeneHneTo Ha YaCTUIUTE 110
rojJeMHHA OTpa3siBa CTATUCTUYHO TSIXHATa 3bPHOMETpUs. Pa3MepbT 3a rojeMuHara Ha 3bpHaTa B
clly4as, IpeJICTaB/IsIBa CeIMMEHTAIMOHHNS EKBUBAJIEHTEH IUaMEeThp WIH T.H. [uameTsp 1o CToke
Ha chepooOpa3HH YaCTUIH C €IHAKBA CKOPOCT Ha yTasBaHE M IUTbTHOCT. AHAIHU3BT € MPEJICTABCH B

Tabnuna 3 u Ha ¢urypa 2.

Tabmuna 3 JlucnepceH chCTaB Ha 000raTeH KaoJIUH

3. ducnepcen cwetaB /Cenurpad 5100/, %
<10 pm 97.7
<5 um 90.1
<2 um 72.3
Cumulative Finer Mass Percent vs. Diameter
100+
BD:
s 8l
S S B
o .
Ho 40
= .
20+

Faricle Diameter (pm)

®ur.2. lucnepcen cweraB Ha Kaonun BO-rinasypa

Pesynrarure oT u3cieaBaHUATAa HA MEXaHMYHATA SIKOCT HAa OI'bBaHE Ca MPEJICTaBeHU B Tabiuia 4.
SIkocTTa Ha OrbBaHe MPEACTaBIsIBA MACKUMAIHOTO HAIMPEKEHUE, MPU KOETO MaTepUalbT ce
paspylaBa MoOj| JEHCTBUETO Ha OrbBAllld YCUJIMS BbpXy Hero. M3mon3Banure oOpa3mu ca

TIOJITOTBEHH OT IIACTHYHO TECTO U CEYEHMETO € C Kphrua Gopma — pasmepu abokuna 150 = 1 mm

u quametsp 10 = 1 mm /Aunamuzatop NETZSCH mozen 401-3/.
JIaHHUTE ca MHOTO 00pH 32 U3MON3BAaHE HA KAOJIHMHA 32 KePAMUYHATA TIPOMHUIIIEHOCT.

Tabnuna 4 MexaHuuHa IKOCT Ha OT'bBAaHE

MexannuHa skocT Ha orbeane (110 °C), kg/cm?

134

Bucko3utrer - BHCKO3UTETHT € XapaKTEpHUCTHKA, C KOSATO CE€ ONHCBa CTENEHTa Ha
MOJIBUKHOCT (AepopmMupyeMocT) Ha QIIyHaAuTe WK CBOMCTBOTO UM Jia TekaT. KosikoTo mo-ronsma
CTOMHOCT MMa BHUCKO3UTETHT, TOJKOBA MO-TPYIHO ce nedopmupa GIyUIbT U TOIKOBA MO-TPYIHO
MOABMXKEH € TOW. BU3KO3UTETHT Ha KAOJWMHUTE 32 KepaMHUYHATa MPOMHIILJICHOCT € €IWH OT Hai
BakHUTE Nokazarenu. Kaonunure ot Haxonumara BetoBo — CeHOBCKHM palioH ce OTJIMYaBar C Mo —
BUCOK BHCKO3HUTET, B CpaBHEHHE C Te3u OT KaoimHOBCKM paiioH. BelecTBeHUST CbhCTaB U
MIPUJIOKHUTE CBOMCTBA HA KAOJHMHA TOKa3BaT, Y€ TOM MPHOPUTETHO TpsOBa Nla ce M3MOJI3Ba 3a
MOPIIEJIaHOBO — (pastHCOBaTa MPOMUIIUICHOCT. BHCKO3UTETa € BaXKEH MapaMeThp Ha KAOJUHUTE U €
CBBpP3aH CHhC CKOpPOCTTa Ha HaOupaHe Ha dyepern. KaonmHUTE C HUCHK BUCKO3UTET U BHUCOKA
BHCKO3WUTETHA KOHIICHTPAIIMs HAMHUPAT MIPIIOKEHNE B CAaHUTApHATA KepaMHUKa.

Bucko3urerHara KOHILIEHTpauus € Ta3u, OPU KOSITO KAOJIMHOBATa CYCIIEH3US HMa

Brucko3uteT 500 mPa.s (Munumnackan ceKyHza).

BuckosuTteTHata KoHUIEHTpanus Ha kKaoiauH BO-rmaszypa — 62 — 66 %. ToBa e cBbp3aHO C
JUCIEPCHOCTTA, KPUCTAIMHHOCTTA, (popMaTa Ha 4YaCTUIIUTE, BOJOPA3TBOPUMHU COJIU U JIp.

Pesynrarure ca momecteHu B Tabauma S.
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Tabmuua 5 JlanHU 32 BUCKO3UTETa Ha oborateH kaonuH BO-rna3ypa
Buckoszuter "bpykdwuitng", mPa.s /Spindle Ne3;
23 °C/

1. MakcuMmaiiHa KOHLIEHTpaIus pu Bucko3uter | 62.0
5pS, %

2. ONTUMAITHO KOJIMYECTHO TUCIIEPTaTop
/BoJHO CcTBKIIO/, %

3a 10 pS 0.25
3a 5 pS 0.36
3. CkopocT Ha neeHe, mm?/min 0.43

I[aHHI/ITe OT OMpPCACIIAHCTO HAa TCUIIMBOCTTA Ca IOMCCTCHU B Ta6JII/II.[a 6

Tabnuna 6 JlaHHM 32 TeWIMBOCTTA HA oOoraTeH kaoauH BO-Tna3ypa

Bpeme Ha u3tnyane,s 100 ml3a13s

JIuHeliHaTa CBMBAaEMOCT Ce€ XapaKTepu3Kpa ¢ HaMalsBaHEe JIMHEHHUTE pa3Mepu Ha
¢dbopmoBaHuTE 00pa3IM MPHU CHOTBETHUTE TeMnepaTypu. M3passiBa ce B MPOLEHTH, CIIPSIMO
I'bPBOHAYAIHUTE Pa3Mepy Ha MpoOHUTE Tesa. 3nuyaneTo Ha 0Opa3luTe CTaBa BbB
BHCOKOTEMIIepaTypHa jgaboparopna merr Carbolite 1500°C.

JlaHHUTE 3a JMHeWHAaTa CBUBAEMOCT Ha KAOJIMHUTE ca MOKa3aH! B Tal. 7.

Ta6n1z1ua 7 PeBy.]'ITaTI/I OT JIMHEMHATa CBUBAEMOCT B 3aBHCHMOCT OT TEMIICpaTypara

JImneitna ceuBaemoct, %
110 °C 2.9
1080 °C 5.8
1120 °C 7.8
1180 °C 10.6
1200 °C 12.0
1240 °C 14.0
1280 °C 15.1
1360 °C 16.6

Ilo oTHOMIEHNE CBUBAEMOCT Ha CYXO0 KaOJIuH B0 uma Manko 1mo-BHCOKa CBUBAEMOCT C OKOJIO
0.3%B CpaBHCHHC C APpYT'U MAapKHU KAaOJIMHU U TOBA € CBbP3aHO C AUCIICPCHOCTTA U
KpUCTAJIMHHOCTTA HAa KaOJIMHA.

OueHka Ha pe3yJITATHTE 110 OTHOLIEHHE HA I{BETOBUTE XapPAKTEPUCTUKH

W3mepBaHeTo Ha aHANMM3MpaHara Mpoda ce U3BHPIIBA TPUKPATHO U CE OIICHSIBAT
CTaTUCTHYECKH MOJIyYEHUTE Pe3yiTaTH. Pe3ynTaThT ce onpenens KaTo CpeiHo
aput™eTnyHo./Tabmuma 8/

ITo oTHOIIEHNE Ha 11BeTOBHUTE XapakTepucTuku Ha Kaonun BO-rna3zypa, B mpon3BoAcTBEHATA
nucTa Ha (hupmara uMa JoOpH IMoKa3aTel, IbJDKAII0 Ce Ha MTO-HICKO Chabp)kanue Ha Fe20s3.
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Ta6nuna 8 1{BeToBM JaHHM Clie]] M3MMYaHe Ha 000raTeH KaoJIMH

I{BetoBu nanuum cnexn u3nuyane /Elrepho 450/
110 °C
ISO Benora R457 / XKentuaa ASTM D1925, % 7498/17.11
Ry, % 86.60
CIELab, L*% 94.26
a* 0.52
B* 9.00
1150°C
ISO Benora R457 / KXbvntuna ASTM D1925, % 87.99/6.14
Ry, % 92.28
CIELab, L*% 96.84
a* 0.31
B* 3.60

JlaHHU 32 TeMnepaTypHUTe HHTEPBAJM Ha NMPeBPbILaHe U MACOBHUTE 3aryoun

AHanu3bT ce WU3BBPIIBA Ha TepMU4HA MHCTamanus Stanton Redcroft. JlepuBatorpamara e
nokazaHa Ha ¢urypa 3. TepMuU4HHTE NPEBPBIIAHUA MMOKA3aHU Ha cxema | ce OTHACAT 3a YUCTHS
MUHEpaJl KAaONWHUT. B kaonmHUTEe MUHEpasia KAaOJWHUT OOMKHOBEHO € B rpanunute 80-90%, xato
ChIBPKAHUETO Ha mpuMecH ¢ okoso 15% (cmomu, ¢enammaru, Fe, Ti, Ca, Mg u apyru
coenuuenus). [Ipu temmepatypu okoio 900 — 1000°C 3amouBa oOpa3yBaHeTo Ha TeuHa ¢aza
(cromunka). B mamora ocBeH MynuT M Kpucrtobamut mma u amopdua dasza. B 3aBucmMocT OT

peXMMa Ha HW3NMYaHE € BB3MOXKHO Ja HE CE€ OCBUISCTBAT INPEBPBIIAHMATA HA KBapla [0
KpUCTOOAIHUT.

_ 550-600 °C _
Kaonunum Al203.2S5102.2H20 > Memaraonunum Al;03.2S10;
950 - 1000 °C _
> Jlechexmen wnunen 2A1,03.3S10; (HeTpacH)
_ 1000 - 1100 °C
aktuBHHU SiO2+ yAl,03 >
~1200-1350 °C
ITvpeuuen mynum 3A1203.2Si02 > (OypHa MyJTUTH3AIINA)
—> wuyaum 3Al203.2Si02 + kpucmobanum SiO2
cxema 1: TepMuuHM NpeBpbILAHUS IPH HArpsIBaHE HA MUHEPAJia KAOJIUHUT
Ha nepuBarorpamara sicHo ce Buxaa enagorepmMuanus edekt rnpu 521,1°C, koiTo ce n1bmKu
Ha JiexuJpaTtanuara Ha kaonuHuTa. Exzorepmuunus epext npu 991,8°C davanna dasa Ha
MynuTuzanud. B tabnuna 9 ca momMecTeHN CTOMHOCTUTE HAa TEMIEpaTypaTa Ha TEPMUYHUTE €PEKTH
Ha kaonuH BO- rnasypa.
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I 800

96 |

- 600

Mass losses, %

94

0, ‘ainpiads |

- 400
92 o

200
80 —

88 T — T r — T T — —
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@ur. 3. [lepepeHunanHo TepMUUYECH aHAJIM3 HA oborateH kaonuH BO- rmaszypa
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Tabmuua 9 Tepmuunu edexru Ha kaonuH BO- rma3ypa
Judepennuuanno repmuder ananus /JATA 404 PC, Netzsch/
Ennorepmuuen edekr, °C 521,1
Ex3orepmuuen edekr, °C 991,8

MN3BOIU

1. VizyueH e BemiecTBEHMsI ChCTaB Ha KaoMHU Mapka BO-rimasypa.

2. YcTaHOBEH € MUHEPAITHUS ChCTaB Ha KaoJinH Mapka B0-rmazypa.

3. U3cnenBanu ca TEpMUYHHUTE OTHACSIHUS HA OOOTaTEHUST KAOJIHH. Y CTAHOBEH € MEXaHH3Ma
WM Ha TCpMHUYHA AUCOLIMALHA. HonyanaHeTo Ha OTACIHUTC (l)aBI/I € OOKa3aHO Ype3 XMMHUUCH U
pPEeHTreHO(ha30B aHAIN3.

4. VI3yueHu ca IBETOBUTE XapaKTEPUCTUKH HA U3CIIEIBAHUS KAOJIMH.

5.1lo oTHolIeHWE Ha NUCHEPCHHS ChCTaB KaoiluH Mapka BO-rmasypa ce xapakrepusupa c
¢unHa 3ppHOMETpHA. C yBemM4aBaHE MUCIIEPCHOCTTa HA KAOJMHHUTE, HAMaJsiBa MaKCHMallHaTa
KOHIICHTPAIlMsl Ha TBBHPJO BEIIECTBO NMPH KAOJIWHOBHUTE cycrieH3uu ¢ BuckozuteT 500 mPa.s u
HaMaJsiBa CKOPOCTTA Ha JICCHE.

6.[lo oTHOIIEHHE Ha TMOKa3aTeNl JIMHEWHA CBHBAEMOCT KaojwHM Mapka B0-riazypa ca c
BUCOKH cToiHOCTH. ToBa ce 00sCHsABa C TMO-BUCOKAaTa AMCIEPCHOCT Ha kaoiwH BO- rmasypa.
Bucokara miacTHYHOCT TpPEIONpeelis W IO-BUCOKATa MEXaHWYHA SIKOCT Ha OI'bBaHE Ha CYXO.
KokoTo mo-Manku ca pa3MepuTe Ha YaCTHIIMTH Ha JAJeHU MPOOU KAOJIHMH, TOJKOBA € TO-BHCOKA
MEXaHUYHATa SKOCT Ha OI'bBaHE B CYXO ChCTOSHUE.

7. L[?IJ'IOCTHI/IH AHAJIM3 Ha XUMHWYHUA, MUHCPAJICH CHCTAB M TCXHHUYCCKUTC ITapaMCTpU Ha
M3CIICIBAHUAT KAOJIMH ITOKA3Ba, U TOM € MPUIOKHMHU B KEPAMUYHUTE TEXHOJIOTHH.

8.Ilo oTHomIeHHWEe Ha TOKa3aTesJl BpeME Ha H3THYaHE, KaoduH ¢ Mapka BO- rmasypa e
MPUIIOKHUM TIPU KEPAMUYHUTE TIIa3yPH.
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SYNTHESIS AND COMPLEX FORMATION OF 4- AND 5-NITRO-
SUBSTITUTED PIRANDIONE DERIVATIVES OF CINAMOIL-1,3-
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Abstract: Two nitrosubstituted pyranedione derivatives of cinnamoyl-1,3-indandione have been synthesized.
They are used as ligands for obtaining complex compounds. Some physicochemical parameters of the obtained
compounds have been determined, such as: melting temperature, extraction and Rf values. A significant difference in
the melting temperatures of the ligands and coordination compounds was found which proves that the complexation
was successful. Infrared spectral analysis of all products has been performed. After reading it, it was found that there
was a significant difference in the values of the two C = O groups for the coordination compounds. This proves the
coordination of the metal to the ligand with the carbonyl groups of the ligand, which leads to a decrease in the
oscillation frequency in this part of the spectrum.

Keywords: cinnamoyl derivatives, 2-acyl-1,3-indanediones, complex compounds, IR

BBBEJEHUE

B swmreparypata ce cpemar HSAKOJKO CTAaTHM 3a I[OJydyaBaHE Ha KOOPJMHAIMOHHU
cheqrHeHus Ha 2-aneTui-1,3-unnananona u Herosute npoussoauau — ¢ Ba(ll) u Sr(11) [Ahmedova
A., Burdzhiev N., Ciattini S., Stanoeva E. & Mitewa M., 2010], Fe(Il) [Rusanov V., Ahmedova A.
& Mitewa M., 2014] u Fe(lll) [Ahmedova A., Rusanov V., Hazell A., Wolny J., Gochev G.,
Trautwein A. & Mitewa M., 2006], kakto u ¢ Cu(ll), Zn(11), Cd(I1), Pb(Il) [Enchev, V., Ahmedova,
A., Ivanova G.,Wawer 1., Stoyanov, N. & Mitewa, 2001] u Ln(IIl) [Filho J., Silva J., Vale J., Brito
H., Faustino W., Espinola J., Felinto M. & Teotonio E., 2014]. MeTtoaukara 3a moiy4yaBaHe Ha
KOOPJIMHAIIMOHHUTE ChEUHEHHS € B3aUMCTBaHA OT HAJIMYHU CTATHUH 33 KOMIUICKCHH ChEIMHCHHUS
Ha 4- ¥ 5-HUTPOLIMHAMOWIHU MTPOM3BOAHHU Ha 2-aneTui-1,3-unnananona [Ahmedova A., Marinova
P., Pavlovic G., Guncheva M., Stoyanov N. & Mitewa M., 2012; Nikolova Il., Marinov M.,
Dimitrov A., Marinova P. & Stoyanov N., 2016; Nikolova I., Marinov M., Marinova P., Dimitrov
A. & StoyanovN., 2016; Marinova P., Nikolova I., Marinov M., Tsoneva S., Dimitrov A. &
Stoyanov N., 2017; Simeonova S., Nikolova I., Stoyanov N. & Marinov M., 2015].

WNmaliku mpeBUI T€3W JTaHHW PEIIMXME JIa HAIPaBUM OIUT 32 CHHTE3 Ha HUTPO3aMECTCHH
MUPAHIMOHOBH TPOU3BOJHU Ha IUHamoun-1,3-WHOaHAMOHA, a HMMEHHO: 3-0pomMo-9-HHUTpO-2-
(Tnoden-2-nn)-2,3-muxunponnaeHo| 1,2-bjnupan-4,5-muon u 3-06pomo-8-HuTpo-2-(THodheH-2-m)-
2,3-muxuapouneHo| 1,2-bnupan-4,5-muoH.

MATEPHUAJIM U METOJAU

W3nos3Banu ca XMMUYECKH YMCTH BerecTBa Ha pupmute Merck u Fluka.

T. T. ca onpenenenu Ha nudpos anapat SMP-10.

Rf croiinoctute ca onpenenenu B cuctema CH2Cly : CH3COCH3 = 1 : 1 Ha miaku Kieselgel
60 F2s4, 0,2 mm — Merk.

11
JlokmagsT € mpeicTaBeH Ha CTyAEHTCKaTa HaydHa cecust Ha PyceHcku yHuBepcuteT ¢mnman - Pasrpax Ha
28.05.2020r. B cexnus XWUMHYHM TEXHOJIOTMM C OPWUTHHAJIHOTO CH  3arjaBue Ha Obirapcku esuk: ,,CHHTE3 U
KOMILIEKCOOOpasyBane Ha 4 - U 5 - HUTPO3aMECTEHH MTMPAHIMOHOBY IPOU3BOIHY Ha MHAMOMI - 1,3 - nHnanamona‘.
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WY cnekrpute ca cHetu B Tabnera ¢ KBr na cnektpomerpu: FT-IR VERTEX 70 (Bruker
Optics) u FT-IR 1750 (Perkin-Elmer).

METOAA HA CUHTE3

» TlonyuyaBane Ha 3-6pomo-9-HuUTpO-2-(THOGEH-2-11)-2,3-auxuapounaeHo [1,2b]oupan-
4,5-mmow (1)

1 g 4-autpo3amecter ruHamomn 1,3-unganauon, 0.65 g 6pomcykumanmug 1 10 mL GeHzen
ce HarpsBar npu kureHe 3a 1 h. Yraenute kpucrtanu CykKuuHUMHUA ce QUITPYBaT, GUITPATHT Ce
u3MapsiBa JIo CyX0 M KbM OCTaThKa ce J00aBs queTwioB erep. [loydaBaTt ce opaH)XeBH KPHUCTAIIH.
Te ce pastBapsaT B xsopodopM u npH 100aBsHE Ha TUETUIIOB €Tep M3KPUCTAIM3UPA OJIET0XKBITO
BEIIECTBO, J100pE pa3TBOPUMO B XJI0pO(hopM, THOKCaH, OEH3EH, €TaHOJI U HEPa3TBOPHUMO B OCHOBH.

BeposiTHusT MexaHu3bM Ha cuHTE3BT Ha 2.2.1. e B3aumctBan ot William A. Mosher &Walter
E. Meier [Mosher W. A. & Meier W. E., 1970] u e npeacrasen Ha ¢ur. 1

J O—H
_—% H
—_—
o, © H —
S\
o]
NO,
e
Br
no, ©
S

@dur. 1 Mexanuz3pM Ha  CcuUHTe3 Ha  3-Opomo-9-HUTpO-2-(THOEH-2-MN)-2,3-
nuxuapounaeHo| 1,2-b]nupan-4,5-mnon

» TlomyuyaBane Ha 3-Opomo-8-HuTpO-2-(THOGDEH-2-M)-2,3-auxunponHaeHo| 1,2-b]nupan-
4,5-nmoH

1 g 5-aurpo3amecter uHamoun 1,3-unmganauon, 0.65 g 6pomcykimaumua 1 10 mL Genzen
ce HarpsiBar npu KurmeHe 3a 1 h. YTaeHuTe KpUCTaaM CyKIMHUMHUI ce QUITpYBaT, PUATPATHT Ce
u3napsBa /10 CyXo M KbM OCTaTbKa ce J00aBs queTuioB erep. [loyyaBaT ce opaHXeBU KPHCTAH.
Te ce paztBapsT B XJIOpoopM U Mpu T00aBSIHE HA JUETHIIOB €TEP M3KPUCTAIH3UpPa OJICT0KBITO
BEIIIECTBO, 100pe pa3TBOPUMO B XJI0pO(hOpM, THOKCaH, OEH3EH, €TaHOJI U HEPA3TBOPUMO B OCHOBH.

MexaHU3MBT Ha CHHTe3 Ha 3-OpomMo-8-HuTpo-2-(THodeH-2-wmn)-2,3-muxuaponneHof 1,2-
blnupan-4,5-nmuoH e aHanornyeH Ha To3u Ha 2.2.1. (¢wur. 2)
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O
14

®ur. 2 MexaHu3bM Ha CUHTE3 Ha 3-0pomMo-8-HUTpO-2-(THodeH-2-1i)-2,3-1TuXuipounieHo[ 1,2-
bnupan-4,5-muon

» IlomyuaBane Ha KOMILIEKCH Ha 3-6pomo-9-autpo-2-(Tnoden-2-mn)-2,3-
muxuapounaeno| 1,2-bjoupan-4,5-muon 0] u 3-6pomo-8-auTpo-2-(THodeH-2-un)-2,3-
muxuapounaeHo| 1,2-bjmupan-4,5-muon (1) ¢ Cu(ll) iionn

B konba ma muudt or 100 mL ce pasrBapsr 0.001 mol oT chOTBETHOTO MHUPAHIHOHOBO
MPOM3BOIHO, IPU HarpsiBane Ha oopateH xiagauk. 0.0005 mol ot meanara con (CH3COO),Cu.H20
ce pas3TBapsl IpU BHMMATENIHO 3arpsiBaHe. JIuranasT ce pa3TBaps B cpeaa oT auokcad (7 mL), a
MeaHaTa coll - B cpena oT metanod (10 mL). Cnex mpubaBsiHe Ha pa3TBOpa Ha MeAHATa COJ KbM
JMraHjaa, pa3TBOPBT c€ OXJIaxkJa /0 craiiHa Temmeparypa. IlomydyeHoTo BemiecTBo ce (puiaTpyBa
npe3 GUITHP CHHS JIGHTA M Ce CYIIM MPH CTailHa TeMIlepaTypa, a ClieJ] TOBa U B KCHKATOP HaJ
cunukaren. [TonmyyeHnre KOOpAMHALIMOHHU ChEJMHEHUS ca MPEKPUCTATIM3UPAHHT U3 TUOKCAH.

PE3YJITATHU U OBCBHXJIAHE
CrpykrypHuTe GOPMYIIH 1 HAUMEHOBAHUS HA MOJyYSeHUTE ChbEAMHEHUS Ca PeACTaBeH! Ha Gur. 3

CrtpyktypHa hopmyna Hanmenosauwne mo IlUPAC
(@]
[
Y/
/ 3-6pomMo-9-HuTpO-2-(THODEH-2-1111)-2, 3-
Br - - -
o, © nuxuapounzaeHo| 1,2-b]mupan-4,5-mnon
S —
—
o
o
4
O,N / Br 3-0pomo-8-HuTpo-2-(THoden-2-un)-2,3-
o muxuapouneHol 1,2-bnupan-4,5-nuon
S —
—

@wur. 3 Haumenoanus o |IUPAC u cTpykTypHU GOPMYITH Ha CHHTE3UPAHUTE BEIIECTBA
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CuHTe3upaHUTEe ChEAMHEHUS Cca M3CJIEABAHU C THHKOCIOWHA XpoMarorpadus, CTOMHOCTUTE
oT kosiTo ca cboTBeTHO Rf 1n=0.48, Ry = 0.61.

T. 1. Hal u Il ca ceoBeTHO 164°C 11 181°C.

JloOuBBT Ha MBPBOTO cheanHEeHHE € 57,8%, a Ha cheauaenue |1 — 43,9%.

[lonyuenuTe NUpPaHAMOHOBH MPOM3BOJHM HA HUTPO3AMECTEHU LMHAMOWIMHAAHIUOHU Ca
M3MO0J3BaHU KAaTO JIMTAaHJIM 3a IOJyYyaBaHE HAa KOOPAMHAIMOHHM cbenuHenus. [lomydaBar ce
He3apelIeHU KOMIUIEKCH moj (opmara Ha amMopdHU yTaKH ChC CBETIOXBAT LBAT. [lomydeHnure
KOMIUIEKCH ca oOxapakTepusupanu c¢ BuOparuonHa MY-crexrpockonus (tadmn.l), Mscroto u
HAa4YMHA Ha CBBbP3BAaHE HA METAIBT U JIMTAHABT € MOKa3aHo Ha Qur.4.

®wr. 4 CBLpSBaHe Ha MCTaJla KbM JIMT'aHAa

Tabi. 1 I/Iq'CHeKTpaJ'IHI/I JAaHHH 3a JJUTaHAUTC U KOMIIJICKCHUTC CbCAMHCHU A

Ne IR (vinax, cm™)
Vapon Ve=p Ve=g Vasya, Veno,  |V2—tuodaaph
l 3037 1735 1712 1536 1352 831
I+Cu 3027 1701 1678 1533 1350 829
I 3041 1752 1715 1532 1350 828
l1+Cu 3025 1700 1685 1531 1350 828

Ot nannuTte B Tabnuma 1 ce BUxkAa, 4e MMa 3HAYUTEIIHA pajiKa B TPENTEHUATA XapaKTepHU
3a KapOOHWJIHHUTE TPYIU MPH JIUTaHAA ¥ KOMIUIEKCA, ChOTBETHO

- 3aC=0-30-50 cm?

- 3aC=0"-30-35cm™.

Tora mokassa, ye Cu(ll) ce koopauHHpa ¢ KUCIOPOJHUTE aTOMU HAa KapOOHWIIHHTE TPYIIH,
KOETO JOBEXKA M JO HAMAJIIBAaHE YeCTOTaTa Ha TPENITEHE Ha TE3H TPYIIH.

Cu(Il) ce xapakTepu3upa ¢ KOOpAUHAIMOHHO unciio 4. OCHOBaBalKy ce Ha TOBA Mpejjiarame
Y €BEHTYyaJlHa CTPYKTypa Ha MOJy4YeHUTE KOMILIeKcH (ur. 5)
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@ur. 5 CtpykTypHa hopMysa Ha KOOPJUHALMOHHUTE CheIUHEHHUS: a) 3-0pomo-9-HUTpO-2-
(Tnoden-2-mn)-2,3-muxuaponnaenol 1,2-bnupan-4,5-mon + Cu?* u 6) 3-6pomo-8-HuTpo-2-
(Trnoden-2-nn)-2,3-nuxunpounaeto| 1,2-b jnupan-4,5-nuon + Cu®

3AKJIIOYEHUE

Cunrte3upaHu ca 2 HOBU CheIMHEHUS:

- 3- 6pomo-9-auTpO-2-(THOdEH-2-11)-2,3-AuxuapouraeHo| 1,2-bnupan-4,5-a1uon

- 3- 6pomo-8-autpo-2-(Trnoden-2-un)-2,3-auxuapounaeHo| 1,2-bnupan-4,5-1uon

[Tonyuenure 4- ¥ S-HUTPO3aMECTCHH NHPAHAMOHOBU IMPOU3BOJHU Ca H3IMOJI3BAHU KaTO
JIMTaH/I 332 CUHTE3 Ha KoopauHauuonHu cbeaunenus ¢ Cu(ll).

Benuku cheiuHeHMsI ca W3CIIeIBaHN 33 YCTAaHOBSBAaHE U JOKa3BaHE HAa CTPYKTypaTa UM.

B 3akimoueHne MOXeM Jia KaKeM, e [eNIMTE Ha HACTOSIIIOTO H3CIIEABAHE Ca MOCTUTHATH.

BJAT'OJAPHOCTH
N3cnenaBanero e mpoBeneHO ChC ChaelicTBUeTo Ha mpod. a-p Heitko CTosiHOB, Ha KOWTO
M3Ka3BaMe MCKPEHU 0JaroapHOCTH 32 HACOKUTE U MIOMOIITA MTPHU pa3paboTBAHETO My .
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Abstract: Temperature is an important physical quantity in human life. In any given place at any given time,
the physical state of the atmosphere can be described with different values of atmospheric temperature. It can be
measured by an electronic weather station. Information about the current atmospheric temperature can be used in
different areas of social life. The purpose of this work is to measure the atmospheric temperature in a given place at a
given time.

Keywords: atmospheric temperature, climate characteristics, weather station.

INTRODUCTION
Temperature is a main quantity and quantitively expresses the general notions of "hot" and
"cold". Temperatur also plays an important role in different areas of science - physics, chemistry,
physicochemistry, biology, etc. It is also important in human life. A person can hardly endure
extreme temperature values given their influence on mood and sleep.

At a given moment in a given place, the physical state of the atmosphere is described by
different values of atmospheric temperature (Maksimov, M., 2000). It can be measured by an
electronic weather station, which not only measures data for a given day, but also performs analysis
and predicts values for the next day. Information about the current values of atmopsheric
temperature, aggregated and processed can be used in different areas of human life. Air temperature
is of great importance because plants, animals and humans have different tolerance and
adaptiveness to it.

DESCRIPTION AND RESULTS

At any givent moment in time, above a given region on Earth the atmosphere is described by
a given temperature (Isaev, A., 2002). Earth's atmospehere has the unique property of being able to
regulate its temperature, which in turn creates the needed conditions to enable and sustain life.

Atmospheric temperature is a climate characteristic of the atmosphere and can be measured
direct.

All measurements in the given work were made using WH 1080, a professional weather
station. The station was mounted in the region of Razgrad (202 m. above sea level). The device
displays various data on the screen and so it eases everyday analysis.

The change of temperature during different periods of the day in the region we have studied
is givenon Fig. 1, 2 and 3.

The values measured for atmospheric temperature were statistically processed and the
average monthly values were determined (S., Tsoneva, T., Peneva, P., Haralanova, T., 2019). The
processing was done by software and the results are presented on Fig. 4, 5 and 6.

12
JlokmagbsT € mpeicTaBeH Ha CTyAEHTCKaTa HaydHa cecusi Ha PyceHcku yHuBepcureT ¢miman - Pasrpan nHa
28.05.2020r. B cexius XMMHYHHM TEXHOJIOTHHM C OPUTMHAJIHOTO CH 3arjaBue Ha OBITapcku e3uk: ,,JI3mepBaHe Ha
KJIMMaTU4YHA XapaKTepUCTUKA®.
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| Outsice Temp (°C) |

322018 1. 10220181, 172208 1. 2422018 T

Fig. 1. Change of temperature (01.02 - 28.02.2018r.)

| Outsice Temp (°C) |

2220191, 3220191, 622019, 2220197,
Fig. 2. Change of temperature (01.02 - 28.02.2019r.)

| Outside Temp (°C) |

122020, 822020, 15220201, 22220207,

Fig. 3. Change of temperature (01.02 - 29.02.2020r.)
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Temperature

Mean (1 minute) 2o500E

Mean (min+max) 3,0 °C

Mean Minimum -1,3 °C

Mean Maximum 7,4 °C

Minimum -17,2 °C 28.2.2018 r
Maximum 20,0 °C 2.2.2018 r
Highest Minimum 6,3 %G 3.2.2018 r
Lowest Maximum -5,8 °C 26.2.2018 r
Air frosts 13

Fig. 4. Avg. Monthly values (01.02.2018 - 28.02.2018r.)

Temperature

Mean (1 minute) 4,2 °C
Mean (min+max) 4,9 °C

Mean Minimum =-1,0'9C

Mean Maximum 10,7 °C

Minimum -8,8 °C 25.2.2019 r.
Maximum 22,9 °C 4.2.2019 .
Highest Minimum 5,0 °C 3.2.2019 r.
Lowest Maximum -1,7 °C 23.2.2019 .
Air frosts 17

Fig. 5. Avg. Monthly values (01.02.2019 - 28.02.2019r.)

( Temperature

Mean (1 minute) 6,1 °C
Mean (min+max) 7,1 °C

Mean Minimum -0,2 °C

Mean Maximum 14,4 °C

Minimum -12,7 °C 8.2.2020r.
Maximum 23196 26.2.2020r.
Highest Minimum 8,4 °C 3.2.2020r.
Lowest Maximum 0,8 °C 6.2.2020 .
Air frosts 13

Fig. 6. Avg. Monthly values (01.02.2020 - 29.02.2020r.)
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CONCLUSIONS

From the given figures, we can clearly see the average, minimum and maximum
temperatures for the given months, as well as the days at which the minimum and maximum values
were achieved. Temperature is an important element that affects the Earth's atmosphere. The results
obtained present an interest to the weather conditions in the given region.

REFERENCES

Fuller, H., Fuller, M.,Fuller, G. (1988), Physics including human applications, Harper &
Row, publishers, 287-293.

Isaev,A. (2002). Ecological climatology, Scientific world,15-26.

Kondepudi, D. (2008). Introduction to Modern Thermodynamics, Wiley, Chichester, S. 32.,

p. 106 — 108.

Maksimov, M. (2000). Fundamentals of Physics, Bulvest, 153-161.

Raichev, G. (2018). Climatology, Paradigma, 426-432.

S., Tsoneva, T., Peneva, P., Haralanova, T. (2019), Measurement of thermodynamic
quantities, Proceedings of university of ruse, v. 58, b. 10.3, p.27-31.

- 65 -



UNIVERSITY OF RUSE ,,ANGEL KANCHEV*

UNION OF SCIENTISTS - RUSE

15
-
]
||
]
| |
|||
L B

60-TH ANNUAL SCIENTIFIC CONFERENCE
OF UNIVERSITY OF RUSE ,,ANGEL KANCHEV*
AND UNION OF SCIENTISTS - RUSE

12-13 NOVEMBER 2021

INVITATION

Ruse, 8 Studentska str.
University of Ruse
Bulgaria


http://www.uni-ruse.bg/
http://www.uni-ruse.bg/suruse/

PROCEEDINGS
Volume 59, Series 10.3.

Chemical technologies
&
Biotechnologies and food technologies

Under the general editing of:
Assoc. Prof. Tsvetan Dimitrov

Editor of Volume 59:
Prof. Diana Antonova, PhD

Bulgarian Nationality
First Edition

Printing format: A5
Number of copies: on-line

ISSN 1311-3321 (print)
ISSN 2535-1028 (CD-ROM)
ISSN 2603-4123 (on-line)

The issue was included in the international ISSN database, available at https://portal.issn.org/.
The online edition is registered in the portal ROAD scientific resources online open access

RGAD =~

PUBLISHING HOUSE
University of Ruse ""Angel Kanchev"




