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The effect of cellulose- and lipid-containing components on
the technological parameters of the extruded mixture based on
protein- and starch-containing raw materials on the technological
parameters of the extrudate was studied. The use of components
that modify such technological indicators of the extruded mixture
as water resistance and swelling is substantiated. It is proposed
to use sunflower husks and sunflower phosphatide concentrate as
modifying additives to the mixture for extrusion. A rational ratio
of the specified components in the extrudate was established to
obtain indicators of water resistance in the range of 220...300 min
and swelling in the range of 100...120 %. This is an important as-
pect of expanding the range of extruded products from the waste
of oil and fat industries and obtaining high-quality competitive
products.

The object of the study is the dependence of water resistance

and swelling of the extruded mixture on the content of modify-
ing additives. Their rational ratio in the extrudate is: sunflower
husk — 6.0 %; sunflower phosphatide concentrate — 5.0 %. The
manufactured extrudate sample corresponds to commercial fish
feed in terms of chemical composition and technological param-
eters, and also has a 4 times lower cost. A feature of the obtained
results is the possibility of regulating the water resistance, swell-
ing and porosity of the extrudate based on protein- and starch-
containing raw materials, depending on the ratio of cellulose- and
lipid-containing modifying additives. This allows to change the
technological parameters of the finished product depending on the
chemical composition of the mixture of raw components according
to the requirements of the consumer. The results of the conducted
research prove that cellulose- and lipid-containing secondary
products of production can be successfully transformed into new
competitive products.

Keywords: vegetable extrudate, cellulose-containing compo-
nents, lipid-containing components, sunflower husk, sunflower phos-
phatide concentrate.

References

1. Draganovic, V., van der Goot, A. J., Boom, R., Jonkers, J. (2011).
Assessment of the effects of fish meal, wheat gluten, soy protein
concentrate and feed moisture on extruder system parameters
and the technical quality of fish feed. Animal Feed Science and
Technology, 165 (3-4), 238-250. https://doi.org/10.1016/
j-anifeedsci.2011.03.004

2. Banjac, V., Vukmirovi¢, D., Pezo, L., Draganovic, V., Duragi¢, O.,
Colovi¢, R. (2021). Impact of variability in protein content of
sunflower meal on the extrusion process and physical quality of the
extruded salmonid feed. Journal of Food Process Engineering, 44 (3).
https://doi.org/10.1111/jfpe.13640

3. Zhang, B., Liu, G., Ying, D., Sanguansri, L., Augustin, M. A.
(2017). Effect of extrusion conditions on the physico-chemical
properties and in vitro protein digestibility of canola meal. Food
Research International, 100, 658—664. https://doi.org/10.1016/
j.foodres.2017.07.060

4. Sytnik, N., Kunitsa, E., Mazaeva, V., Chernukha, A., Bezuglov, O.,
Bogatov, O. et al. (2020). Determination of the influence of natural
antioxidant concentrations on the shelf life of sunflower oil. Eastern-
European Journal of Enterprise Technologies, 4 (11 (106)), 55-62.
https://doi.org/10.15587 /1729-4061.2020.209000

5. Papchenko, V,, Matveeva, T., Bochkarev, S., Belinska, A., Kunitsia, E.,
Chernukha, A. et al. (2020). Development of amino acid balanced
food systems based on wheat flour and oilseed meal. Eastern-
European Journal of Enterprise Technologies, 3 (11 (105)), 66-76.
https://doi.org/10.15587 /1729-4061.2020.203664

6. Vasenko, A., Rybalova, O., Kozlovskaya, O. (2016). A study of
significant factors affecting the quality of water in the Oskil
river (Ukraine). Eastern-European Journal of Enterprise
Technologies, 3 (10 (81)), 48—55. https://doi.org/10.15587 /1729-
4061.2016.72415



. Pospelov, B., Andronov, V., Rybka, E., Krainiukov, O., Maksy-
menko, N., Meleshchenko, R. et al. (2020). Mathematical model of
determining a risk to the human health along with the detection of

hazardous states of urban atmosphere pollution based on measuring
the current concentrations of pollutants. Eastern-European Journal
of Enterprise Technologies, 4 (10 (106)), 37—44. https://doi.org/
10.15587,/1729-4061.2020.210059

. Vasyukov, A., Loboichenko, V., Bushtec, S. (2016). Identification

of bottled natural waters by using direct conductometry. Ecology,
Environment and Conservation, 22 (3), 1171-1176. Available at:
http://repositsc.nuczu.edu.ua/handle/123456789,/1633

. Loboichenko, V. M., Vasyukov, A. E. Tishakova, T. S. (2017).

Investigations of Mineralization of Water Bodies on the Example of
River Waters of Ukraine. Asian Journal of Water, Environment and
Pollution, 14 (4), 37-41. https://doi.org/10.3233 /ajw-170035

. Pospelov, B., Andronov, V., Rybka, E., Krainiukov, O., Karpets, K.,

Pirohov, O. et al. (2019). Development of the correlation method
for operative detection of recurrent states. Eastern-European
Journal of Enterprise Technologies, 6 (4 (102)), 39-46. https://
doi.org/10.15587,/1729-4061.2019.187252

. Pospelov, B., Rybka, E., Togobytska, V., Meleshchenko, R.,

Danchenko, Y., Butenko, T. et al. (2019). Construction of the
method for semi-adaptive threshold scaling transformation when
computing recurrent plots. Eastern-European Journal of Enterprise
Technologies, 4 (10 (100)), 22-29. https://doi.org/10.15587/
1729-4061.2019.176579

. Sytnik, N., Kunitsia, E., Mazaeva, V., Chernukha, A., Kovalov, P,

Grigorenko, N. et al. (2020). Rational parameters of waxes obtaining
from oil winterization waste. Eastern-European Journal of Enterprise
Technologies, 6 (10 (108)), 29-35. https://doi.org/10.15587/
1729-4061.2020.219602

. Kovaliova, O., Tchoursinov, Y., Kalyna, V., Koshulko, V., Kunitsia, E.,

Chernukha, A. et al. (2020). Identification of patterns in the
production of a biologically-active component for food products.
Eastern-European Journal of Enterprise Technologies, 2 (11 (104)),
61-68. https://doi.org/10.15587/1729-4061.2020.200026

. Leonard, W.,, Zhang, P, Ying, D., Fang, Z. (2019). Application

of extrusion technology in plant food processing byproducts: An
overview. Comprehensive Reviews in Food Science and Food Safety,
19 (1), 218-246. https://doi.org/10.1111/1541-4337.12514

. Bajaj, S. R, Singhal, R. S. (2019). Effect of extrusion processing and

hydrocolloids on the stability of added vitamin B12 and physico-
functional properties of the fortified puffed extrudates. LWT,
101, 32-39. https://doi.org/10.1016/j.1wt.2018.11.011

. Yousf, N., Nazir, E, Salim, R. (2017). Water solubility index and water

absorption index of extruded product from rice and carrot blend.
Journal of Pharmacognosy and Phytochemistry, 6 (6), 2165-2168.
Available at: http://surl.li/rqalu

. de Oliveira, F. C., Coimbra, J. S. dos R., de Oliveira, E. B,

Zuiliga, A. D. G, Rojas, E. E. G. (2014). Food Protein-polysaccharide
Conjugates Obtained via the Maillard Reaction: A Review. Critical
Reviews in Food Science and Nutrition, 56 (7), 1108—1125. https://
doi.org/10.1080,/10408398.2012.755669

. Beck, S. M., Knoerzer, K., Arcot, J. (2017). Effect of low moisture

extrusion on a pea protein isolate’s expansion, solubility, molecular
weight distribution and secondary structure as determined by

Fourier Transform Infrared Spectroscopy (FTIR). Journal of

19.

20.

21,

22.

23.

24.

25.

26.

21.

28.

29.

30.

Food Engineering,

jjfoodeng.2017.06.037
Rahman, M. A. U., Rehman, A., Chuanqi, X. et al. (2015). Extrusion of
feed /feed ingredients and its effect on digestibility and performance

214, 166-174. https://doi.org/10.1016/

of poultry: A review. International Journal of Current Microbiology
and Applied Sciences, 4 (4), 48—61. Available at: http://surl.li/
rgamn

Belinska, A., Bochkarev, S., Varankina, O., Rudniev, V., Zviahintseva, O.,
Rudnieva, K. et al. (2019). Research on oxidative stability of protein-
fat mixture based on sesame and flax seeds for use in halva technology.
Eastern-European Journal of Enterprise Technologies, 5 (11 (101)),
6-14. https://doi.org/10.15587,/1729-4061.2019.178908

Belinska, A., Bliznjuk, O., Shcherbak, O., Masalitina, N., Myronenko, L.,
Varankina, O.etal.(2022). Improvementoffatty systemsbiotechnological
interesterification with immobilized enzyme preparation usage. Eastern-
European Journal of Enterprise Technologies, 6 (6 (120)), 6-13.
https://doi.org/10.15587/1729-4061.2022.268373

Romaén, L., Martinez, M. M., Gémez, M. (2015). Assessing of the
potential of extruded flour paste as fat replacer in O/W emulsion: A
rheological and microstructural study. Food Research International,
74, 72-79. https://doi.org/10.1016/j.foodres.2015.04.035

Wang, P, Fu, Y., Wang, L., Saleh, A. S. M., Cao, H., Xiao, Z. (2017).
Effect of enrichment with stabilized rice bran and extrusion process
on gelatinization and retrogradation properties of rice starch.
Starch - Stirke, 69 (7-8). https://doi.org/10.1002/star.201600201
Garcia-Amezquita, L. E., Tejada-Ortigoza, V., Serna-Saldivar, S. O,
Welti-Chanes, J. (2018). Dietary Fiber Concentrates from Fruit and
Vegetable By-products: Processing, Modification, and Application
as Functional Ingredients. Food and Bioprocess Technology, 11 (8),
1439-1463. https://doi.org/10.1007/s11947-018-2117-2

Rashid, S., Rakha, A., Anjum, F. M., Ahmed, W., Sohail, M. (2015).
Effects of extrusion cooking on the dietary fibre content and
Water Solubility Index of wheat bran extrudates. International
Journal of Food Science & Technology, 50 (7), 1533—1537. https://
doi.org/10.1111 /ijfs.12798

Mohamad Mazlan, M., Talib, R. A., Mail, N. E, Taip, F. S., Chin, N. L.,
Sulaiman, R. et al. (2019). Effects of extrusion variables on corn-
mango peel extrudates properties, torque and moisture loss.
International Journal of Food Properties, 22 (1), 54-70. https://
doi.org/10.1080,/10942912.2019.1568458

Abilmazhinov, Y., Bekeshova, G., Nesterenko, A., Dibrova, Z.,
Ermolaev, V., Ponomareyv, E., Vlasova, V. (2023). A Review on The
Improvement of Extruded Food Processing Equipment: Extrusion
Cooking in Food Processing. Food Science and Technology, 43.
https://doi.org/10.5327 /fst.80621

Ruiz-Gutiérrez, M. G., Sanchez-Madrigal, M. A., Quintero-Ramos, A.
(2018). The Extrusion Cooking Process for the Development
of Functional Foods. Extrusion of Metals, Polymers and Food
Products. https://doi.org/10.5772 /intechopen.68741

Babatunde, O. O., Cargo-Froom, C. L., Ai, Y., Newkirk, R. W,
Marinangeli, C. P. F, Shoveller, A. K., Columbus, D. A. (2023).
Extrusion effects on the starch and fibre composition of Canadian
pulses. Canadian Journal of Animal Science, 103 (3), 289-297.
https://doi.org/10.1139/cjas-2022-0127

Petik, 1., Litvinenko, O., Kalyna, V. Ilinska, O., Raiko, V.,
Filenko, O. et al. (2023). Development of extruded animal feed
based on fat and oil industry waste. Eastern-European Journal of



Enterprise Technologies, 2 (11 (122)), 112—120. https://doi.org/
10.15587,/1729-4061.2023.275509

31. Papchenko, V., Stepankova, G., Karaticieva, O., Balandina, I,
Shapovalenko, D., Kariuk, A. et al. (2023). Determining the effect

of raw materials moisture and lipid content on the technological

properties of the extruded protein-fat system. Eastern-European
Journal of Enterprise Technologies, 4 (11 (124)), 37—46. https://
doi.org/10.15587,/1729-4061.2023.285132

32. Ackar, D., Jozinovi¢, A., Babi¢, J., Mili¢evi¢, B., Panak Balentig, J.,
Subari¢, D. (2018). Resolving the problem of poor expansion in corn
extrudates enriched with food industry by-products. Innovative
Food Science & Emerging Technologies, 47, 517-524. https://
doi.org/10.1016/j.ifset.2018.05.004

33. Makowska, A., Zielinska-Dawidziak, M., Niedzielski, P, Michalak, M.
(2017). Effect of extrusion conditions on iron stability and physical
and textural properties of corn snacks enriched with soybean
ferritin. International Journal of Food Science & Technology, 53 (2),
296-303. https://doi.org/10.1111/ijfs.13585

34. Korm dlia ryb ekstrudovanyi Roicher Akva Korop Finishnyi
6,5-8,5 mm. Available at: http://surl.li/rglcp

35. Phosphatide concentrate (sunflower, rapeseed). Available at: http://
surl.li/rthmkf

36. Sunflower husk pellets. Available at: http://surl.li/rhmkc

DOI: 10.15587/1729-4061.2024.301418
DEVELOPMENT OF CONDITIONS FOR OBTAINING OIL
FROM SUNFLOWER OIL HYDRATION WASTE(p. 14-19)

Dmytro Saveliev
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-4310-0437

Vasyl Rotar

Cherkasy Institute of Fire Safety named after Chornobyl Heroes of the
National University of Civil Defence of Ukraine,

Cherkasy, Ukraine

ORCID: https://orcid.org/0009-0006-5801-0959

Mikhail Kravtsov

Kharkiv National Automobile and Highway University,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-3218-2182

Olena Petrova
Mykolayiv National Agrarian University, Mykolayiv, Ukraine
ORCID: https://orcid.org/0000-0001-8612-3981

Alla Ziuzko
Mykolayiv National Agrarian University, Mykolayiv, Ukraine
ORCID: https://orcid.org/0000-0002-0888-4854

Natalia Shevchuk
Mykolayiv National Agrarian University, Mykolayiv, Ukraine
ORCID: https://orcid.org/0000-0002-5845-2582

Svitlana Velma
National University of Pharmacy, Kharkiv, Ukraina
ORCID: https://orcid.org/0000-0003-1264-9643

Anzhela Rozumenko
Sumy National Agrarian University, Sumy, Ukraine
ORCID: https://orcid.org/0000-0002-4759-3320

Viktor Demenko
Sumy National Agrarian University, Sumy, Ukraine
ORCID: https://orcid.org/0000-0002-8264-2802

Taras Samchenko

Institute of Public Administration and Research in Civil Protection,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0003-3702-8296

The object of the study is the process of treatment of sunflower
phosphatide concentrate using sodium chloride solution.

Hydration is a stage of oil refining. The waste of the process is a
phosphatide concentrate, the disposal of which is dangerous to the
environment. The concentrate contains valuable components — oil
and phosphatides. An important task is to separate these components
for effective use in various industries.

The process of extracting oil from phosphatide concentrate by
hydration in the presence of sodium chloride solution was investi-
gated. The influence of the concentrate treatment conditions on the
oil yield was determined.

A sample of concentrate according to SOU 15.4-37-212:2004
(CAS 3436-44-0) was used: mass fraction of moisture and volatile
substances — 2.8 %, mass fraction of phosphatides — 41.5 %. The con-
centrate was treated with sodium chloride solution with a concentra-
tion of (5-20) %. The hydration time was 25 min., the temperature
was 45 °C, and the mass ratio of the sodium chloride solution to the
concentrate was 1:1.

Conditions for the concentrate treatment were determined: the
concentration of sodium chloride solution was 15 %, settling time
was 5 hours. At the same time, the yield of oil was 86.9 %.

The parameters of the extracted oil were determined: acid value
2.8 mg KOH/g, peroxide value 3.2 ¥4 O mmol/kg, mass fraction of
moisture and volatile substances 0.12 %. According to these indica-
tors, the extracted oil corresponds to first-grade unrefined unfro-
zen sunflower oil according to DSTU 4492. The mass fraction of
phosphorus-containing substances in terms of stearooleolecithin was
1.7 %, which slightly exceeds the standard value.

The research results make it possible to process hydration waste
and obtain oil, which is a raw material for the products of many
industries. This will help solve the problem of disposal of environ-
mentally hazardous waste and improve the state of the environment.

Keywords: waste of the oil and fat industry, phosphatide con-
centrate, sodium chloride, rational hydration conditions.
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The effect of polymer composition on hot mix asphalt (HMA)
is the primary focus of this research. The primary goal is to examine
how temperature affects HMA’'s mechanical characteristics and
performance, especially concerning polymer concentration. Poly-
mer composition and modifications to HMA, including synthetic
rubber and high-density polyethylene (HDPE), are the object of
this research. Optimizing HMA polymer mix to improve durability,
load-bearing capacity, and structural integrity is the study’s key
issue. The study also seeks to understand the intricate interaction
between polymer concentration and HIMA parameters, such as
compressive strength, modulus, and stress. The research findings
indicate that the maximum load of 68.169 kN was achieved with
a mixture containing 5% synthetic rubber at a temperature of
200 °C. The material exhibited stiffness and resistance to deforma-
tion, with an average crack size of 0.01 kN/mm? and a modulus
value of 0.309 kN/mm?. According to the Marshall function, the
optimal blend consists of 5 % asphalt mixed at 175 °C. The results
indicate that polymer mix considerably affects HMA’s mechanical
properties, particularly load-bearing capacity and deformation
resistance. To optimize HMA performance, polymer content and
temperature must be optimized. The results show that HMA with
5 % synthetic rubber under specified temperature settings has bet-
ter mechanical qualities, including load-bearing capacity and stiff-
ness. These findings help optimize polymer composition for HMA
performance. These findings can be used to create more lasting and
eco-friendly paving solutions. Road engineers and designers can
extend asphalt pavement life and reduce environmental effects by
adjusting the HMA polymer mix and temperature.

Keywords: hot mix asphalt, synthetic rubber, Marshall test,
optimal asphalt content.
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Heat storage technology has a critical role for a number of ap-
plications involving renewable thermal energy (such as solar water
heater). The application of wax (n-octacosane/OCT) as a medium
for storing heat brings many positive influences for the system. How-
ever, the operational curve is undesirable for the OCT-based energy
storage, which makes it necessary to use a binding material. The
present work employed LD-class polymer (LDPE) and linear-LDPE
as binding materials for OCT. The mixture is prepared through
mechanical hot stirring, which comes into two categories: SOCT}
(OCT/LD) and SOCT, (OCT/LLD). The assessment through the
calorimetry method shows an increment in transition temperature
for SOCT with a value of 2.1 °C and 5.5 °C. This contributes to the
variation of fusion energy for solid-liquid change for both materials,
which amounted to 132.05]/g (SOCT;) and 113.4 J/g (SOCT)).
Another assessment related to its chemical and structural phase
demonstrates that SOCT has an identical structure to OCT, indicat-
ing that SOCT is mixed physically. At the operational level, SOCT is
more optimal than OCT according to the indicator related to charge
and discharge duration for energy exchange. SOCT; demonstrates
a short plateau line as the indication of a steady transition between
65.4-67.9 °C, while SOCT; indicates the average heating rate, which
is higher than for single OCT. The heat releasing curve for SOCT;
varies at a lower value between 1.92 °C/min and 0.77 °C/min, while
SOCTS, has the lowest variation, which is only 0.17 °C/min. More-
over, the self-insulation for SOCT, has the lowest rate, which is
only 0.3 °C/min. The evaluation and analysis from this work show
that SOCT is reliable to increase the operational curve of OCT and
can be implemented for thermal systems.

Keywords: binding material, n-octacosane, operational energy,
phase transition, energy storage.
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In this study, the object of the research is low-rank coal during
the process of thermal heating of five types: brown, high moisture
brown, long-flame, coke weakly sintering and coke fusinite.

In the research, when conducting thermal and gas analysis
in inert media, the problem of using low-rank coal in the ther-
mal heating process to obtain volatile fuel gases was solved by
identifying the quantitative and qualitative performance of its
behavior. Quantitative indicators are determined as the mass of
thermal destruction products: the mass of coal tar and gas prod-
ucts and semi-coke under optimal temperature conditions of their
maximum release. Qualitative indicators of coal behavior are com-
ponents of thermal decomposition products. It is revealed that
the behavior of low-rank coals in the process of thermal heating
is determined by the degree of metamorphism. In this case, long-
flame and brown coals have a lower release of volatile fuel gases



than coke weakly sintering and coke fusinite coals due to a lower

degree of metamorphism and greater degrees of thermal oxidation
and dehydration.

Thermal decomposition component ranges consisting of polyaro-
matic fragments (HCN, CgHis, C4HsN), greenhouse gases (CHy
and CO»), toxic gases (H5S and NHs) and synthesis gases (CO and Hy)
have the highest share of release. Optimal temperature conditions
and ranges for the release of low molecular weight gases used as high
calorific volatile fuel gases are obtained.

The results can be used in the design, optimization and construc-
tion of thermal heating equipment, correction of gasification and
pyrolysis processes. Moreover, they can be applied in localized coal
tar spots minimization technologies and for designing targeted gases
extraction.

Keywords: coal, thermal heating, temperature, decomposition,

volatile fuel gases, energy efficiency.
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Infectious diseases in the modern world pose a significant threat
to humanity in the form of epidemics and pandemics. To prevent and
combat them, it is necessary to carry out antiseptic and disinfectant
treatments of various environments, household and industrial sur-
faces, as well as wounds of various origins. Double-layer hydroxides
intercalated with peroxyanions as active oxygen compounds are
promising materials for this.

In order to determine the possibility of obtaining Zn-Al
double-layer hydroxide intercalated with peroxylactic acid anions,
samples were synthesized by the method of chemical co-precipitation
in the presence of peroxylactic acid at controlled pH (8, 10) and
t=20 °C. The properties of the synthesized samples were investi-
gated. The content of active oxygen (in terms of HyO5) was deter-
mined by the method of iodometric titration with the calculation
of the percentage of hydrogen peroxide that was intercalated in
double layered hydroxides, remained in the mother solution or was
lost. The crystal structure was studied by X-ray phase analysis, the
yield of samples was determined gravimetrically, and sedimentation
was determined by measuring and normalizing the thickness of the
sediment layer.

It was found that the samples synthesized at pH=8 and 10
are biphasic and consist of an oxide phase and a double-layer hy-
droxide phase. The determined content of active oxygen (in terms
of Hy0,) in the samples synthesized at pH=8 (0.533 %) and at
pH=10 (0.876 %) confirms the success of the synthesis of Zn-Al-
peroxylactate double layered hydroxides. Synthesis at elevated pH
is promising. A low percentage of H,O, intercalation was revealed —
4.03-6.54 %, the majority of hydrogen peroxide (82.36-94.44 %)
remains in the mother solution.

The yield of the synthesized samples was determined to be
61.9% and 79.5 % at synthesis pH of 10 and 8, respectively. The
sedimentation properties of the samples were studied and their im-
provement was shown when the pH of the synthesis was increased

Keywords: Zn—Al double-layer hydroxide, peroxylactic acid,

solid disinfectant, intercalation, chemical coprecipitation.
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BU3HAYEHH BIIJIUBY HEJJI0JI030- 1 JIIIIOBMICHUX CKJAIOBUX HA TEXHOJIOTTYHI IIOKA3HUKU
EKCTPYIATY (c. 6-13)

L. I1. erik, O. A. Jlutsunenko, C. B. Crankesuy, I. B. 3a6pozina, M. C. Illonomapbosa, O. B. Korusap, P. B. Kmouxo,
O. I. Muranenko, T. B. Ilignana, I'. A. lanunpuyk

JIOCiKEHO BILIUB LEJTI0I030- 1 JIMJ0BMICHIX CKJIQJ0BUX HAa TEXHOJOTIUHI MOKa3HUKU €KCTPYAOBAHOI CyMili Ha OCHOBI GiIOK-
Ta KPOXMAJIEBMICHOI CHPOBUHI HA TEXHOJIOTIUHI MOKa3HUKN eKcTpynary. OOTpyHTOBAHO BUKOPHCTAHHS CKIAMOBUX, 10 MOAI(IKYIOTh
Taki TEXHOJIOTIYHI MOKa3HUKHK €KCTPYAOBAHOI CyMillli sIK BOAOCTi#iKicTh i HabyXaHHs. 3alpoloOHOBAHO BUKOPUCTOBYBATH JIYIITIUHHS
COHSIMHUKY Ta (GochaTuAHUi KOHIIEHTPAT COHAIHUKOBUN K MOAMDIKYI0Ui 106aBKM 10 CyMillli AUl eKCcTpy/ayBaHHs. BeranosieHo
parioHasbHe CIIBBIIHOMIEHHS BKa3aHNX CKJIAJOBUX B eKCTPY/ATi AJIs OTPUMAHHS MOKa3HUKIB BopocTilikocTi B Mesxkax 220..300 xB. i
Habyxaemocti B Mexkax 100...120 %. Ile € BakJIMBUM aCEKTOM PO3IIUPEHHS ACOPTUMEHTY eKCTPYI0BAHOI IPOAYKILT 3 BIAXO/IB OJ€kKM-
POBUX BUPOGHUIITB i OTPUMAHHIM BUCOKOSIKICHOT KOHKYPEHTOCIPOMOKHOT TIPOYKILii.

OG’eKTOM JOCII/UKEHHS € 3aJIesKHOCTI BOAOCTINKOCTI 1 HabyXaHHsT eKCTpynoBaHOl cymimn Bijg BMicTy Moaudikyounx g00aBoK.
Ix parionanbhe criBBiAHOMEHHS B eKCTPYAATi CTAHOBUTD: JYIIIMHHA COHAMHUKY — 6,0 %; dbocdaTnanuii KOHIEHTPaT COHAMHNKO-
Buit — 5,0 %. Bupo6iennii 3pa3ok eKcTpyaary 3a MOKa3HHKAMI XIMIYHOTO CKJIALY TA TEXHOJOTIYHIMNI MOKa3HUKAMM Bi/ITOBITa€ KOMEP-
HiiftHoMy Kopmy uuist pub, a Takok Ma€ B 4 pasu HUXKYY BapTicTb. OCOOIMBICTIO OTPUMAHUX PE3YJIBTATIB € MOKJIMBICTD PEryIIOBaHHS
BOJOCTIHKOCTI, HAOyXaHHs Ta MOPHUCTICTI eKCTPyAaTy Ha OCHOBI GIJOK- Ta KPOXMaJAbBMICHOI CHPOBUHHU B 3aJIesKHOCTI BiJl CHIBBIAHO-
HIEHHS I[eJII0JI030- Ta JIMZ0BMiCHIX Moan®ikyodnx 106aBok. e 103BoIste 3MIHIOBATH TEXHOJIOTIYHI MOKA3HIKI TOTOBOTO MIPOLYKTY
B 3QJIEXKHOCTI BiJi XIMIUHOTO CKJIay CyMillli CHDOBUHHUX KOMITOHEHTIB 3Ti/IHO BUMOT CIIOKUBaua. Pe3ybTatut MpOBeeHUX TOCiIKEHD
JIOBOJISITD, HIO IEJI0J030- 1 JIMiJOBMICHI BTOPUHHI TIPOAYKTH BUPOOHUIITB MOKHA YCIINIHO TIEPETBOPUTH B HOBI KOHKYPEHTO3MATHI
TOBapH.

KiouoBi cioBa: pocIMHHMIT €KCTPY/IAT, MeTI0J030BMICHI CKIA0BI, JTITiOBMICHI CKJIAOBI, JIYIMITIMHHS COHSITHUKY, hochaTumaamit

KOHIIEHTPAT COHSIIITHUKOBUII.
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PO3POBKA YMOB OTPUMAHHA OJIIi 3 BIIXO/IIB I'I/IPATAIII COHAIIHUKOBOT OJIII (c. 14-19)

. L. CaBeabes, B. B. Porap, M. M. Kpasuos, O. L. IlerpoBa, A. B. 3103bx0, H. II. llleBuyk, C. B. Beabma, A. O. Po3ymeHko,

B. M. [lemenko, T. B. CamueHnko

OG6’eKTOM OCHIKEHHS € TIpotiec 00pOOKY KOHIEHTPaTy (HOChATUAHOTO COHAITHUKOBOTO 3 BUKOPUCTAHHSM PO3UMHY HATPiil XJ10-
puny.

Tiaparais € cragieio padinarii ouiii. Bizxomom nporecy € hochatnpnnii KOHIIEHTPAT, yTUII3AIIS IKOTO CTAHOBUTH HEOE3TIEKY J1JIsI
HaBKOJIMIIHBOTO cepeioBuina. KoHIleHTpaT MiCTHTD IIiHHI KOMIOHEHTH — oJlifo Ta hocdaTian. BaskamBuM 3aBaHHAM € PO3/LiJICHHS IIMX
KOMIIOHEHTIB /i1 e(peKTHBHOTO BUKOPUCTAHHS Y PI3SHUX raly3sX HPOMICIOBOCTI.

JlocatizpkeHo Tpollec BUJIyYeHHs oJiii 3 KOHIIeHTpaTy (GocdaTtn/iHOro nusixoM rigparariii y NpuCyTHOCTI PO3YMHY HATPiil XJI0puILy.
BceTanosieno BIJIMB yMOB 00pOOKY KOHIIEHTPATY Ha BUXI/ OJIii.

Bukopucrano 3pasok kouienrpaty 3a COY 15.4-37-212:2004 (CAS 3436-44-0): macoBa yacTka BOJIOTH Ta JIETKUX pedoBuH — 2,8 %,
macosa yactka ocharunis — 41,5 %. Konuenrpar niggasanu o6pobili po3urMHOM HATpiil xaopuay Kourentpauiew (5-20) %. Tpusa-
JIiCTh Tigpararii ckiaazana 25 XB., remieparypa 45 °C, MacoBe CIiBBIHONIEHHS] PO3YMHY HATPINl XJIOpUIY /10 KoHIeHTpaty 1:1.

BeranoBaeHO yMOBH 06pOOKN KOHIIEHTPATY: KOHIEHTPAIlisl PO3UNHY HATpiil xmopuay 15 %, TpuBamiicTs BigcTooBanus — 5 rox. [Ipu
oMY BUXiJ[ 0Jii ckiaB 86,9 %.

Busnaueno noxasumku Busydenoi omrii: kuciaorie ynciao 2,8 mr KOH /1, mepokcnane uncio 3,2 2 O MMOJIb/KT, MAaCOBA 9aCTKa BOJIO-
ru ta jgetkux pedosun 0,12 %. 3a My noKazHUKAMU BUJIYYEHA OJIis BiATIOBiIa€ 0111 COHSIIHUKOBII HepadiHOBaHill HEBUMOPOIKEHIN
nepiroro raryuky 3a JICTY 4492. MacoBa yactka ¢hochopoBMiCHUX peYOBUH B TIEPEPAXYHKY Ha CTEAPOOJIEONEUTHH cKiaxa 1,7 %, 1o
JIETO [EePEBUIIYE CTAH/APTHE 3HAYCHHSI.

Pesysibrati 10CAIIKEHD 103BOJSIOTH epepodIsaTH BIAXO/AK Tigpartallii Ta OTpUMyBaTH 0JIi10, sIKa € CUPOBUHOIO IS IPOAYKIIii Ga-
raThox rajyseii mpomuciaoBocti. [le cipusiTume BupimeHHio npobaeMn yTuiisaiii HeGe3meqHnX s JOBKIJJIS BIZAXOAIB Ta OKpaIeHHs
CTaHy HaBKOJIMIIHBOTO CePelOBUINA.

KimouoBi cioBa: BiZxoan oiliHoRIPOBOI rarysi, KoHtenTpar GochaTuHnii, HaTpiil XJIOPHI, palionaabii YMOBH TifpaTaltii.
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BU3HAYEHHS BILJIUBY [TOJIMEPHOI KOMIIO3HIIi ITPU MOJUMIKAILIL TAPSTYOi ACD®AJIBTOBOI CYMIILI
(c. 20-30)

Stella Junus, Ilyas Renreng, Muhamad Syahid, Azwar Hayat

Y nocrmimpkenHi OCHOBHA yBara MPUIISIETLCS BILUIMBY TOJiMepHOI kommoswuili Ha rapsuy achansroBy cymim (HMA). OctnoBHOIO
METOIO € JIOCTI/IKEHHsT BIUIMBY TeMIIepaTypy Ha MeXaHiuHi Ta eKcrryaraniiini xapakrepuctukn HMA, 0co6imBo 1010 KOHIEHTpaIlii mo-
aimepy. O6’'€KTOM JOCIIZKEHHS € TToJiMepHa KOMITO3uIlis Ta Moaudikaii HMA, BKIIOYAI0OUN CHHTETHYHUN Kay4dyK Ta TOJIeTUIeH BUCOKOT
mrisbnocti (HDPE). KimowoBum 3aBianusM qoCTipKeHHs € ONTHMi3aitis nojiMepnoi cymimi HMA i miBuieHHs JOBroOBIi4HOCTI, HeCy4oi
3/IATHOCTI Ta CTPYKTYPHOI IisicHOCTi. /lOCTi/PKeHHsT TakoK CIIPSIMOBaHe Ha PO3YMIHHS CKJIQTHOTO B3aEMO3B'SI3KY MiK KOHIIEHTPAILI€IO 110-
simepy Ta napamerpamu HMA, takuMu siK MIiITHICTD Ha CTUCK, MOJYJIb TIPY’KHOCTI Ta HAIIPYKEHHs. Pe3ybratu 0CHiKeHb TI0KAa3yI0Th, 110
MaKcHMasbHe HaBaHTakeHHs B 68,169 kH 6ys0 10CSTHYTO P BUKOPUCTAHHI CYMIII, 110 MiCTUTD 5 % CHHTETHYHOTO KaydyKy, 38 TeMIepa-
Typu 200 °C. Marepias MpoieMOHCTPYBAB KOPCTKICTh Ta CTiHKiCTh 110 Aedpopmartii i3 ceperim poamipom Tpimus 0,01 kH/Mm? Ta 3HaYeHHAM
MoayJis ipysknocti 0,309 kH/mm2 3riano 3 dynkiielo Mapiaiia, onTiuMaibHa CyMilll CKAafaeThes 3 5 % acdasabTy, 3MilIaHOTO 3a Temiepa-
typu 175 °C. Pesysbratit 10Ka3yoTh, 110 MOJIIMEpHa CyMilll iCTOTHO BIZIMBAE Ha MexaHivyHi BiaacTuBocti HMA, 30kpema na Hecyuy 3/aTHICTDb
ta onip medopmartii. s ontumisanii excruryarariiiaux xapakrepuctuk HMA HeoOxizHa onTumizaiiis BMicTy mosimepy i TeMIeparypu.
PegyubraTn nokazasu, mo HMA, 110 MicTuTh 5 % CHHTETHYHOTO Kay4uyKy, [IPH IIEBHUX TeMIIEPATYPHUX PEXKUMAX MAa€ Kpallli MexaHiuHi Biac-
THBOCTI, BKJIOUAIOYM HECYUY 3/aTHICTD 1 5KOPCTKICTh. 11i pe3y IbraTy 103BOJISAI0TH ONTUMIZYBATH TIOJIMEPHY KOMIIO3UIIIO 7151 3a0€31IeUCHHS
ekcmryaraiiiinux xapakrepuctuk HMA. [lani pesysibrati MOKYTbh OYTH BUKOPUCTaAHI /s CTBOPEHHS GiJIbII OBFOBIYHUX Ta €KOJOTIYHUX
JOPOJKHIX TTOKPUTTIB. [{OpOKHi iHkeHepn Ta MPOEKTYBATBHIKN MOKYTh TIPOIOBKUTH TEPMIH CIY:KOHM ac(haTbTOBOTO TTOKPUTTSI Ta 3MEHIINTH
BIIJIB Ha HABKOJIMIITHE CEPE/IOBUIILE HIJIIXOM PETYJIIOBAHHS CKJaLy 1osimeproi cyminti HMA Ta Temneparypu.

KiiouoBi cioBa: rapsya achaibroBa cyMilll, CHHTETHYHUIT KaydyK, BUIIPOOYBaHHs 32 MapIaiioM, OnTHMaIbHUI BMIiCT achasbry.
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OLIHKA EKCILTYATAIIITHUX XAPAKTEPUCTHUK TEXHOJIOTIi AKYMYJIIOBAHHSI TEILTIA 3
BUKOPUCTAHHSAM H-OKTAKO3AHY/IIOJIIMEPY HU3bKOI IIIBHOCTI B IKOCTI 3B'SI3YIOUOTO
MATEPIAJLY (c. 31-38)

Reza Abdu Rahman, Sulistyo, Mohamad Said Kartono Tony Suryo Utomo, Robertus Dhimas Dhewangga Putra

Texnomorisa akymynoBaHHs TeIIa BiJiirpac BaK/JIUBY POJIb Y Psijli 3aCTOCYBaHb, MOB'A3aHUX 3 BUKOPUCTAHHAM TTIOHOBJIOBAHUX JKEPeJT
TETJIOBOI eHeprii (Takux sIK COHsTYHI BooHarpiBayi). 3acrocyBanns Bocky (H-oktakozany,/OCT) B SIKOCTi TEIJI0AKyMYJTIOI0Y0TO CEPEOBUIIIA
Ma€ BeJIMKHIA MO3UTUBHUI BIUINB Ha cucteMy. OJIHAK eKCILIyaTalliiiii XapakTepUCTHKY HakoTnuyBauiB eHeprii Ha ocHoi OCT necnpustimsi,
10 poOUTH HEOOXITHUM BUKOPUCTAHHS 3B'A3yI040T0 Marepiaiy. Y poboti B akocti 38'a3yiounx matepianis aas OCT BUKOPHCTOBYBAIHCS
nosmimMepu kracy LD (LDPE) i mimifini LDPE. Cymin rotyeTbcest MissxoM MeXaHiqHOTO TapsTaoTo MePeMilTyBaHHs Ta TTO/i/ISIEThCS Ha ABi KaTe-
ropii: SOCT; (OCT/LD) ta SOCT; (OCT/LLD). Ouirika MeToioM KaJopuMeTpii nmokasye 30iibiieHts Temmeparypu mnepexopy st SOCT
na 2,1 °C ta 5,5 °C. Ile ciipusie 3MiHi 3HaueHHs eHepril MIaBJeHHs PU HePeXo/li 3 TBEPAOro CTaHy B PIZIKUI st 000X MaTepiasis, 10 CKIaI0
132,05 [k /T (SOCTy) ta 113,4 Ixx/r (SOCT)). [Huta ominka, moB’si3ana 3 XiMigHOIO Ta CTPYKTYPHOIO (hazoio, mokasye, mo SOCT mae inen-
tuuny ctpyktypy 3 OCT, mo Bkasye na dizuune aminrysanus SOCT. Ha excrunyarariitnomy pisai SOCT ontumanbuuii B nopisusinni 3 OCT
3a MOKa3HUKOM TPUBAJIOCTI 3apsiy Ta po3psy st eneprooominy. SOCT | geMOHCTPY€E KOPOTKY JIHIIO TIJIaTO, 10 BKa3ye Ha CTIKUI mepexij
Misk 65,4—67,9 °C, Tozi sik SOCT) mokasye cepeiiio mBHIKICTh HArPiBY, siKa € BUIieio, Hix 1uist ogunaproro OCT. Kpusa rerioBuisieHust st
SOCT aminioerbes 3 nmkunM 3navenisam Bix 1,92 °C/xs g0 0,77 °C/xs, Toni sik SOCTy mae naiimentire 3navenus 3minu jurre 0,17 °C/xB.
Ouinka Ta anajis, npose/eni y ganiii pobori, mokasyiors, o SOCT nossossie niasuiTi ekcryarauiiini xapakrepuctukn OCT i Moske
Gy TH 3aCTOCOBAHUIL JJISI TETLIIOBUX CUCTEM.

KiouoBi cioBa: 38’s13yr0unii MaTepia, H-OKTako3aH, poboda eHeprist, (hazoBuil epexiji, akyMyJIioBaHHsI eHepril.
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BU3HAYEHHA XAPAKTEPUCTHUK TEPMIYHOI'O HATPIBY HU3bKOCOPTHOTI'O BYTTJIJIA (c. 39-48)

Almagul Mergalimova, Alexandra Atyaksheva, Sultan Ybray, Nursultan Seitzhapparov

VY poboti 06'€KTOM JOCHIKEHHS € HU3bKOCOPTHE BYTLLISA B IPOIECi TEPMIYHOro HarpiBy m'situ THiis: Gype, BUCOKOBoJore Oype,
JIOBTOTIOJIYM sTHe, KOKCOBE CTabOCITKHE Ta KOKCOBE (DIO3NHITOBE.

¥V xo/i HOCIIIZKEHHS IPU POBE/ICHHI TePMOTa30BOT0 aHANI3Y B IHEPTHUX CePEOBUIIAX OYJI0 BUPINIEHO TTPOGIEMY BUKOPUCTAHHST HU3b-
KOCOPTHOTO BYTIJIISL B IIPOIIEC] TEPMIYHOTO HATPIBY /ITsT OTPUMAHHS JeTKNX TTATMBHUX Ta3iB MIJIAXOM BU3HAYEHHS KiTbKICHUX Ta SKiCHUX 110-
Ka3HUKIB iforo noseinkn. KijbKicHI HOKa3HUKN BU3HAUAIOTHCS SIK MAca HPO/LYKTIB TePMIYHOI IeCTPYKILii: Maca POYKTIiB 3 KaM THOBYTi/IBHOT
CMOJIH, Ta30BUX IIPO/YKTIB Ta HAIIBKOKCY PN ONTUMAJIbHIX TeMIIepaTyPHIX YMOBAX iX MaKCHMAJIbHOTO BUIiJICHHS. SIKICHUMY [TOKa3HUKa-




MU TOBE/IIHKN BYTIJIJISE € KOMIOHEHTH TPOYKTIB TEPMIYHOTO PO3KJIa/IaHHs. BusiBiieHo, 1o noseiHka HU3bKOCOPTHOTO BYTI/UISL Y TIPOIECi
TEPMIYHOTO HArPiBY BU3HAYAETHCS CTyIeHeM Meramopdismy. IIpu 1mboMy HOBromosymsiie i Gype BYTijiist Ma€ MeHIe BUIIJIEHHS JETKUX
MaJIMBHUX Ta3iB, HisK KOKCOBE cIaboCIiKHe Ta KOKCOBE (PIO3UHITOBE BYTIJIIS, BHACIIOK OLJIBIIT HU3HKOTO CTYTIeHsT MeTaMop(iaMy i GibInoro
CTyIeHsI TEPMiYHOTO OKHMCICHHSA Ta JieripaTartii.

Haii6isbiiny yacTKy BUILJIEHHS MAIOTh TPYITH KOMIIOHEHTIB TEPMIYHOTO PO3KJIAaHHs, [0 CKIAAAI0ThCs 3 MOJiapOMaTHIHUX (pparMenTiB
(HCN, CgHyy, C4HsN), mapuukosux razi (CHy ta COy), Tokcnunux razis (HyS ta NHj) i cunres-razis (CO ta Hy). Orpumano ontumasbHi
TeMIlepaTypHi YMOBU Ta Jialla30HN BUJIIJIEHHS HIU3bKOMOJIEKYJIAPHUX TasiB, 1[0 BUKOPHCTOBYIOTBCS B SIKOCTI BUCOKOKAJOPIHHUX JIETKUX
TIAJIMBHUX Ta3iB.

Ortpumani pesysibraTu MOKYTh OyTH BUKOPUCTAHI MPU MPOEKTYBAHHI, ONTHMI3allii Ta BUTOTOBJIEHHI TEIJIOBOrO 0OJaJHAHHS, KOPU-
ryBaHHsI npoiieciB rasudikaitii ta miposizy. Kpim Toro, Bonu MoxKyTh OyTH 3aCTOCOBaHi B TEXHOJIOTISAX MiHiMizallil JOKaIi30BaHUX ILJISIM
KaM'STHOBYTIJIGHOT CMOJIM Ta JUIs PO3POOKH BUJIYY€HHsI 1IJIbOBHX Ia3iB.

KmouyoBi ciioBa: Byrisuist, TepMidHMIT HArpiB, TeMIlepaTypa, pO3KJIa/laHHs, JIeTKI HaJNBHI ra3n, eHeproeeKTHBHICTD.
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BU3HAYEHHS MOKJIMBOCTI CUHTE3Y Zn-Al IIOIBIMHO-ITAPYBATUX THAPOKCH/IIB,
NHTEPKAJIbOBAHUX ITIEPOKCOAHIOHAMU, K INEPCIIEKTUBHIX TBEPINX NE3IHOEKTAHTIB

B. JI. KoBazenko, A. 0. Bopucenko, B. A. Korok, B. B. Bepouuskuii, B. ¥0. Measuuxk, B. I'. Croaspenko, FO. B. Ilena,
C. B. Cimuenko, B. B. Beap, S. A. I. S. M. Ghazali

Inexmiiiai 3axBopIoBaHHS B CyYaCHOMY CBIiTi HECYTb CYTTEBY 3arpo3y JIOACTBY Y BUTJISAIL emiieMill Ta manaeMiit. {uist ixX nomepeskeHHs
Ta 6GopoTHOU 3 HUMU HEOOXIZHO MPOBENEHHST AHTUCENTHYHIX Ta Ae3iHPEKIINHUX 06pOOOK PI3HUX cepepoBHIl, TIOOYTOBUX Ta TTPOMUCIOBUX
TIOBEPXOHb, & TAKOXK PaH Pi3HOTO MOXOKeH . [lepcekTHBHIIMI MaTepiaTaMu 7l I[bOTO € TOABIITHO-TIaPOBi TiIAPOKCH/IN, iHTEePKAIbOBAHI
MePOKCUAHIOHAMHY SIK CHOJYKAMU aKTHUBHOTO KHCHIO.

B po6ori jist BU3HAYEHHST MOKJIUBOCTI OTpuMaHHs Zn-Al moBiiiHO-1IIapOBOTO riZPOKCHLY, iIHTEPKATIBOBAHOIO aHIOHAMI TIEPOKCUMO-
JIOYHOI KNCJIOTH, TIPOBEJICHO CHHTE3 3Pa3KiB METOJ0M XIMiYHOTO CITiBOCA/PKEHHS B IPUCYTHOCTI MEPOKCUMOJIOYHOI KUCTIOTU TIPH KOHTPOJIBO-
Banomy pH (8, 10) Ta t=20 °C. [Jocti/pkeHO BIacTHBOCTI CHHTE30BaHKX 3paskiB. BmicT akTnBHOTO KHcHIO (B nepepaxyHKy Ha HyO9) Bu3Ha-
YaBCsl METOJIOM HOJOMETPUYHOTO THUTPYBAHHS 3 PO3PAXyHKOM BiICOTKIB Mepekucy BojHIo, ki Oyau intepkaaboBani B [THIT, samummmics
B MaTKOBOMY po3uuHi ab0 Oy Brpadeni. Kpucramiyha cTpyKTypa BUBUYEHA METOJIOM PEHTeHO()A30BOTO aHAI3Y, BUXi/l 3pa3KiB BUBHAYEHO
rpaBiMETPUYHO, CeIMMEHTAllisl — IIJISIXOM BUMIPIOBAaHHAM Ta HOPMaJli3allil TOBIUHU 11apy OCaLy.

Busiiieno, 1o 3pasku, cunrtezosai mpu pH=8 ta 10 ¢ Gidasnumu Ta ckaagaoThest i3 okcuaHoi (hasu ta (hasu moABIHHO-IIAPOBOTo TiAPO-
kewy. Busnadenuii BMicT aktiuBHOTO KicHIO (B niepepaxyHky #Ha HyoO») B 3paskax, cunresoBanux rpu pH=8 (0,533 %) ra pu pH=10 (0,876 %)
miaTBepsKy€e yenimuicts cunresy Zn-Al-nepokcusmakratnux I, TlepcrektuBrnum € cuntes npu miasuiiesomy pH. BusiBieHo meBucoxuit
Bizicotok inrepraisiiii HoOy — 4,03-6,54 %, nepeBajkHa KiJbKicTh mepekucy BoaHio (82,36-94,44 %) 3aMiacTbesi B MATKOBOMY PO3UHHI.

BusHauena BeJMuMHA BUXO/Iy CUHTe30BaHUX 3pa3kiB — 61,9 % ta 79,5 % npu pH cunresy 10 ta 8 Bixnosigno. Busueni cequmenTaniitti
BJIACTUBOCTI 3Pa3KiB Ta MOKA3aHO iX MMOKpaIenHs MpH migaBuienni pH cumresy.

Kmouosi cioBa: Zn—Al noasiitHo-mapoBuil TiApOKCHI, TTEPOKCUMOIOUHA KUCIOTA, TBEPANIi fe3iH(pEeKTaHT, iHTepKaIALlis, XiMiuHe CITi-

BOCa/JlPKEHH.



