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Hydrophobic characteristics are widely used in the develop-
ment of new materials, especially to be applied to the surface
coating of materials. This involves amplification of the light ex-
posure on the hydrophobic surface for energy-efficient buildings
and photovoltaic energy harvesting systems. The paper discusses
the role super-hydrophobic nature of light dispersion falling
on the water droplet of the taro leaf surface. Camera and video
modes were used to get infrared ray images shot at the water
droplet, in dark and bright spaces, with variations in the angle of
rays incidence and the volume of droplet. The result shows that
the waxy layer surface of the taro leaf has the main structure of
alkanes/alkyne with active phenol and aldehydes groups, that
peak in 2,648 /cm. These active groups bind the atoms (free) of
the leaf surface when the leaf surface is in normal conditions. The
presence of water bubbles on the surface of the taro leaf causes
air to be trapped in the cavity of the lump, forms a silvery layer,
resulting in chemical reactions with Mg and K atoms, and dehy-
drogenation of hydrocarbons. These reactions form metal oxides
and hydrogen gas. When the bubble is hit by light, the dispersion
tends to strengthen at the light angle greater than 40°, due to the
silvery coating of magnesium and potassium oxides and the activ-
ity of hydrogen gas, that lead to stronger surface tension and the
electron mobility and strengthening water molecules bonds. The
activities of these products accelerate atomic movement that am-
plifies the light energy into white light. This study is expected to
be a consideration for the new hydrophobic materials design. Ap-
plications for surface coating that can amplify light irradiated on
the super-hydrophobic surface are promising for energy-efficient
buildings and photovoltaic energy harvesting.

Keywords: taro leaf, hydrophobic, light dispersion, surface
chemical reaction, white light.
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Mathematical planning of the experiment was used to develop a
formulation for light stabilizers to improve the lightfastness of cot-
ton knitwear coloration, dyed with active dyes, in order to produce
comfortable and high-quality knitted clothes. The variance and fac-
tor analyses of the experiment’s results were performed, which was
carried out according to the scheme of the Latin cube of the first
order involving the variation of factors — the type of light stabilizers
and their concentration.

The technological mode of application of light stabilizers implied
the impregnation of knitted fabric, drying, and thermal fixation of the
material. For the dyed knitwear samples, we have investigated the
individual influence of light stabilizers on changing the color of the
dyed knitted fabric and the kinetics of coloration photodegradation.
The samples were insolated using the device with mercury-tungsten
lamp RF 1201 BS (“REFOND”, China). Following the treatment
and insolation, the general color differences of knitwear samples
were determined in comparison with the non-treated material, using
the TCR-200 colorimeter (“PCE Instruments”, Germany).

The effectiveness of the developed formulation for light stabilizers
was confirmed in the study of the lightfastness of knitted fabrics such
as pique weave, 1+1 eraser, smooth surface, dyed with active dyes of
the brand Bezaktiv (‘CHT Bezema”, Czech Republic). The result of
our study is the developed formulation of light stabilizers consisting
of 2,4-dihydroxy benzophenone, a UV-absorber, and hydroquinone,
an antioxidant, at concentrations of 2 and 1 % of the material weight,
respectively, which ensures an increase in the lightfastness of cotton
knitwear coloration by 52.9 66.8 % regardless of weave and active dye.

Keywords: cotton knitwear, active dye, color differences, photo-
degradation kinetics, UV-absorber, antioxidant.
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The studies reported here have made it possible to determine
the optimal ways of fire protection, in which the samples of modified
complexite have reduced flammability. The sample with the ions of
molybdenum (VT), treated with phosphoric acid, had the highest
magnitude of oxygen index among five modified samples of the fiber.
This is the most fire-protected sample, which contains three types
of flame retardants: nitrogen (amidoxime groups of complexite,
phosphorus (treatment with phosphoric acid) and molybdenum
(VI). The obtained data indicate the chemical interaction of flame
retardant with complexite.

The morphology of fibers and the process of their destruction
are influenced by the introduction of flame retardants. Scanning
electronic microphotographs show the existence of a morphological
change of the surface at modification of the complexite samples with
flame retardant. The introduction of flame retardant into complexite
affects the process of thermal destruction of the samples in the air
and argon media. At the same time, the introduction of molybdenum
(VI) significantly reduces the thermal stability of fibers. It is likely
that processes of thermal destruction can be catalyzed by metals
both in the air medium and in the argon medium. The magnitudes
of order of reaction of thermal decomposition at the transition from
a fiber sample treated only with acids to the samples of complexite
containing molybdenum (VI) decreases up to 0.38. At the same time,

the values of activation energies E, kcal/mol, and the enthalpy of
the process of thermal destruction of complexite AH, kcal /mole also
decrease. The mechanical properties of fibers at the introduction of
flame retardants into the fiber composition change insignificantly.
Depending on the composition of flame retardants, rupture load de-
creases by 6—11 %, lengthening of the samples decreases by 616 %.

Thus, there are some grounds to suggest that it is possible to
create fibrous materials based on cellulose with predetermined prop-
erties of reduced flammability.

Keywords: fire protection of cellulose fiber, flame retardants,
thermal destruction, scanning electron microscopy.

References

1. Salmeia, K., Gaan, S., Malucelli, G. (2016). Recent Advances for
Flame Retardancy of Textiles Based on Phosphorus Chemistry. Poly-
mers, 8 (9), 319. doi: https://doi.org/10.3390/polym8090319

2. Besshaposhnikova, V., Mikryukova, O., Zagoruiko, M., Shteinle, V.
(2018). Research of fire-protective modification influence on the
structure and properties of blended fabrics. Materialy i tehnologii,
1 (1), 37-42. doi: http://doi.org/10.24411/2617-1503-2018-11007

3. Syrbu, S. A., Burmistrov, V. A., Samoilov, D. B., Salikhova, A. H.
(2011). Development fire proof composition for textile materials.
Tehnologii tehnosfernoy bezopasnosti, 5 (39), 1-7.

4. Khaidarov, L., Ismailov, R. (2020). The study of fire resistance of
cellulose materials physically modified with flame retardant suspen-
sions. Universum: Tehnicheskie nauki, 6 (75).

5. Korovnikova, N. I, Oliynik, V. V. (2015). Ways to give Fire re-
sistant cellulose-based fibers. Problemy pozharnoy bezopasnosti,
37, 116—119. Available at: https://nuczu.edu.ua/sciencearchive/
ProblemsOfFireSafety/vol37/Ppb_2015 37 22.pdf

6. Korovnikova, N. L., Oliynik, V. V. (2016). Reducing fire hazards
fibers based on cellulose and polyacrylonitrile. Problemy pozhar-
noy bezopasnosti, 40, 108—111. Available at: https://nuczu.edu.ua/
sciencearchive/ProblemsOfFireSafety/vol40/korovnikova.pdf

7. Laoutid, F, Bonnaud, L., Alexandre, M., Lopez-Cuesta, J.-M., Du-
bois, P. (2009). New prospects in flame retardant polymer materials:
From fundamentals to nanocomposites. Materials Science and Engi-
neering: R: Reports, 63 (3), 100—125. doi: https://doi.org/10.1016/
j.mser.2008.09.002

8. Horrocks, A, Eivazi, S., Ayesh, M., Kandola, B. (2018). Environmen-
tally Sustainable Flame Retardant Surface Treatments for Textiles:
The Potential of a Novel Atmospheric Plasma/UV Laser Technology.
Fibers, 6 (2), 31. doi: https://doi.org/10.3390,/fib6020031

9. Liu, Y, Pan, Y.-T,, Wang, X., Acua, P, Zhu, P, Wagenknecht, U.
et. al. (2016). Effect of phosphorus-containing inorganic—organic
hybrid coating on the flammability of cotton fabrics: Synthesis, char-
acterization and flammability. Chemical Engineering Journal, 294,
167-175. doi: https://doi.org/10.1016/].cej.2016.02.080

10. Abou-Okeil, A., El-Sawy, S. M., Abdel-Mohdy, E A. (2013). Flame
retardant cotton fabrics treated with organophosphorus polymer.
Carbohydrate Polymers, 92 (2), 2293-2298. doi: https://doi.org/
10.1016/j.carbpol.2012.12.008

11. Carosio, E, Alongi, J., Malucelli, G. (2012). Layer by Layer ammo-
nium polyphosphate-based coatings for flame retardancy of poly-
ester—cotton blends. Carbohydrate Polymers, 88 (4), 1460—1469.
doi: https://doi.org/10.1016/j.carbpol.2012.02.049

12. Castrejon-Flores, J. L., Reyna-Luna, J., Flores-Martinez, Y. M., Garcia-
Ventura, M. 1., Zamudio-Medina, A., Franco-Pérez, M. (2020). Char-
acterizing the thermal degradation mechanism of two bisphosphorami-
dates by TGA, DSC, mass spectrometry and first-principle
theoretical protocols. Journal of Molecular Structure, 1221, 128781.
doi: https://doi.org/10.1016 /j.molstruc.2020.128781

13. Zhao, P, Li, X., Zhang, M., Liu, S., Liang, W,, Liu, Y. (2014). Highly
flame-retarding cotton fabrics with a novel phosphorus/nitrogen in-



tumescent flame retardant. Korean Journal of Chemical Engineering,
31(9), 1592 1597. doi: https://doi.org/10.1007 /511814-014-0095-2
14. Korovnikova, N. L, Oliynik, V. V. (2014). Fire-retardant proper-
ties of fibrous materials based on cellulose. Problemy pozharnoy
bezopasnosti, 35, 122—126. Available at: https://nuczu.edu.ua/sci-
encearchive/ProblemsOfFireSafety/vol35/korovnikova_olejnik.pdf

15. Korovnikova, N., Dubyna, O. (2017). Research into complexing prop-
erties of polyacrylonitrile complexite in the mixtures of water-dioxane.
Eastern-European Journal of Enterprise Technologies, 5 (6 (89)),
63-69. doi: https://doi.org/10.15587/1729-4061.2017.110135

16. Korovnikova, N., Dubyna, O., Oliinik, V. (2019). Features of
complex formation of a fibrous complexite with nickel ions
in water—dioxane mixtures. Eastern-European Journal of En-
terprise Technologies, 2 (6 (98)), 15-22. doi: https://doi.org/
10.15587,/1729-4061.2019.162359

17. Miroshnik, L. V., Korovnikova, N. L., Shabadash, Y. V. (2006). Sta-
bility of copper(II) complexes with cellulose complexite in water-
dioxane mixtures. Russian Journal of Inorganic Chemistry, 51 (4),
649-655. doi: https://doi.org/10.1134,/50036023606040255

18. Silva-Santos, M. C., Oliveira, M. S., Giacomin, A. M., Laktim, M. C.,
Baruque-Ramos, J. (2017). Flammability on textile of business
uniforms: use of natural fibers. Procedia Engineering, 200, 148—154.
doi: https://doi.org/10.1016 /j.proeng.2017.07.022

19. Piloyan, G. O., Bortnikov, N. S., Boeva, N. M. (2013). The Deter-
mination of Surface Thermodynamic Properties of Nanoparticles
by Thermal Analysis. Journal of Modern Physics, 04 (07), 16—21.
doi: https://doi.org/10.4236/jmp.2013.47a2003

20. Meraldi, J., Aubry, J., Cizek, V., Ribiere, J., Schneider, A. (2000). Pat.
No. US-0544249. Cellulose fibers with improved elongation at break, and
methods for producing same. Available at: https://scienceon kisti.re.kr/
srch/select PORSrchPatent.do?en=USP2001076261689&dbt=USPA

DOI: 10.15587/1729-4061.2020.213226

PREPARATION AND REGULATION OF STRUCTURAL-
MECHANICAL PROPERTIES OF BIODEGRADABLE
FILMS BASED ON STARCH AND AGAR (p. 40—48)

Sagdat Tazhibayeva
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ORCID: http://orcid.org/0000-0003-3300-3235

Bakyt Tyussyupova
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ORCID: http://orcid.org/0000-0001-6149-2326

Aigerim Yermagambetova
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ORCID: http://orcid.org/0000-0001-5824-5535

Azymbek Kokanbayev
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ORCID: http://orcid.org/0000-0002-7446-2641

Kuanyshbek Musabekov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ORCID: http://orcid.org/0000-0003-1114-1901

The problem of recycling polymer waste is one of the most
actual problems. One way to solve this problem is to create biode-
gradable food packaging. By mixing solutions of starch and agar
at different mass ratios of polymers in the presence of glycerol,
biodegradable films are obtained. Their structural and mechani-
cal characteristics are determined. It is shown that the values of
strength, modulus of elasticity and puncture resistance of films are
maximal at the mass ratio of agar/starch 7-9. A comparison of the
roughness of the films obtained from starch, agar and their mixture
showed that the greatest roughness is possessed by films based on

starch. The introduction of agar into the films of starch leads to a
significant reduction in their roughness.

To regulate the structural and mechanical properties of films,
it is proposed to use Ca and Mg salts. The influence of Ca?" and
Mg?* ions on the strength and deformation characteristics of bio-
films was studied. It is shown that Ca?" ions monotonically increase
the strength characteristics of starch-agar films, while the curves
of changes in these parameters in the presence of Mg?" ions have
maxima at a concentration of 0.5 %. The difference in the effect of
Ca?" and Mg?" ions on the structural and mechanical properties of
films is explained by the hydration degree of these ions.

The biodegradability of starch-agar films was controlled by
changing their IR spectra. The most significant changes are ob-
served in the intensity and localization of peaks corresponding to
O-H, C-H and C-C bonds, which can be evidence of changes in
the structure of films due to the destruction of the grid of hydro-
gen bonds and hydrophobic interactions, as well as the break of
hydrocarbon chains and the destruction of the skeleton of carbo-
hydrate molecules.

Keywords: biodegradable films, starch, agar, structure forma-
tion, mechanical properties, puncture resistance.
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Studies were carried out to establish the mechanisms of struc-
ture formation during crystallization of polymer composites based
on polyethylene, polypropylene or polycarbonate filled with copper
microparticles. The researches were executed using a technique, the
first stage of which consisted in the experimental determination of
crystallization exotherms of composites, and the second — in the
theoretical analysis based on the obtained exotherms of the structure
formation characteristics. A complex of studies on determination of
crystallization exotherms for investigated microcomposites was car-
ried out. The regularities of the cooling rate influence of composites,
the method of their production and the mass fraction of filler on the
temperature level of the beginning and ending of crystallization, the
maximum value of the reduced heat flux, etc. were established. It is
shown that for the applied methods of obtaining composites the in-
crease of their cooling rate causes the decrease of the indicated tem-
peratures and heat flux. It is established that the value of the mass
fraction of the filler has a less significant effect on the characteristics
of the crystallization process.

The regularities of structure formation of polymer composites
at the initial stage of crystallization with the involvement of data on
crystallization exotherms and nucleation equations are investigated.
The presence of planar and three-dimensional mechanisms of struc-
ture formation at this stage has been established. It is shown that the
ratio of these mechanisms is influenced by the type of polymer matrix
and the method of obtaining composites.

For the second stage of crystallization, which occurs in the entire
volume of the composite, the results of experiments on crystallization
exotherms were analyzed on the basis of the Kolmogorov-Avrami
equation. It is shown that the structure formation of polyethylene-
based composites occurs by the three-dimensional mechanism, and
on the basis of polypropylene and polycarbonate — by the mechanism
of the stressed matrix.

Keywords: polymer composites, copper microparticles, mecha-
nisms of structure formation, polyethylene, polypropylene, poly-
carbonate.
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Films based on nickel (IT) oxides and hydroxides are used in
electrochromic cells as one of the active materials that change their
optical characteristics under the action of an electric current. Elec-
trochemical deposition, due to which composite films of Ni(OH),-
polyvinyl alcohol (PVA) can be formed on the electrically conduc-
tive substrate, can become an alternative to expensive vacuum
methods. The presented study is devoted to the study and improve-
ment of the electrochemical method of deposition of Ni(OH),-PVA
electrochromic composite films.

This study illustrates the influence of the grade of the used poly-
vinyl alcohol on the main qualitative characteristics of Ni(OH),-
PVA electrochromic composites. Four PVA grades have been used
for the study: 17-99, 24-99, 30-99, and 30-88, which differ in the
viscosity of solutions and the degree of hydrolysis. The deposition
has been carried out by the electrochemical method in the presence
of the listed grades of polymers dissolved in the electrolyte.

As a result of the study, it has been shown that the properties of
electrochromic films depend on the grade of PVA used. To a greater
extent they depend on the degree of hydrolysis, and to a lesser ex-
tent — on the molecular weight of the polymer, expressed in terms
of viscosity.

Analysis of the data obtained makes it possible to assert that the
degree of PVA hydrolysis has a greater effect on the final character-
istics of the films than the viscosity of solutions. However, viscosity
also affects the properties. Moreover, it has been found that there is
some optimum for this value. In this case, in terms of the character-
istics of the films obtained, the optimal PVA has been the one with
an average viscosity (PVA 24-99) among polyvinyl alcohols of three
grades with the same degree of hydrolysis. The results obtained make
it possible to recommend the use of PVA with an average viscosity
and a degree of hydrolysis of less than 99 %. Based on the literature
data, assumptions have been made that allow explaining the results
obtained by the change in the hydrophobicity of the film and the
properties of the transparent SnO,:F layer on glass.

Keywords: electrochromic device, electrochromism, electro-
chemical deposition, nickel hydroxide, polyvinyl alcohol, acetate
group, hydrophilicity, hydrophobicity, adhesion, template.
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Granular is a form of material that is widely used in the industry. To
move the granular material, energy is needed to form a flow of granular.
Granular instability can be utilized to move granular material. Preven-
tion of jamming and clogging is done by breaking down the parts of the
granular, which are locking. Impinging fluid in the granular is used to
create granular instability. An observation was made using the experi-
mental method. The granular in the Hele-Shaw cell is shot with fluid
in the granular body and results in instability motion. Fluid impinging
breaks granular bonds and forms fluid cavities. Furthermore, the fluid
cavity moves upward due to unstable conditions. Granular with a strong
bond is loose in the form of the agglomerate. Agglomerate is destroyed
in the process of moving because there is a drag force. Granular with
weak bonds tries to maintain individually form fingering. Granular
moves down in the settling process to find a stable position. Instabil-
ity is affected by the bonds between the grains. A comparison between
the cohesion force and the mass weight of the particles is expressed as
a granular Bond number Bog. In glass sand material, strong granular
bonds occur at granular sizes below 100 pm. Granular bonds affect

the movement of instability in groups. The value of the granular Bond
number is greater than 1. At sizes of 100 to 230 pm, the granular bond
still affects the granular instability with the fingering pattern in the
granular motion. The value of the granular Bond number is close to 1.
Granular sizes above 230 um indicate the presence of non-dominant
bonds between the grains. The individual granular mass is higher than
the cohesion force that occurs at the interface between the granular, and
the granular Bond number value is less than 1.

Keywords: granular material, instability, impinging, upward
flow, Bond number, fluidization, cavity fluid.
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This paper reports a study into the influence of sodium carbon-
ate concentration (10, 30, and 50 kg/m?) in the simultaneous pres-
ence of sodium thiosulfate (250 kg/m?®) and quinhydrone (5 kg/m?)
on the coefficient of the phase distribution of hydrogen sulfide in a
quinhydrone absorbing solution. The research was carried out at the
laboratory installation using chemical analysis methods of liquid and
gas phases. It has been found that the coefficient of phase distribution
increases dramatically with an increase in the degree of saturation of
the quinhydrone solution with hydrogen sulfide. At the same time, in
the presence of sodium thiosulfate in quinhydrone absorbing solutions,
the coefficient of phase distribution increases compared to carbonate
solutions of the same concentration. Thus, the partial hydrogen sulfide
pressure over a quinhydrone solution at low degrees of hydrogen sulfide
saturation (up to 3 %) is 5...10 times larger than that over soda solution,
while at high degrees (60..80 %) it is almost the same. It can be argued
that at the high concentrations of sodium carbonate and the degree
of the saturation of quinhydrone solution with hydrogen sulfide the
effect of sodium thiosulfate on the partial pressure of hydrogen sulfide
decreases. An equation of the effect exerted by the NaHS concentration
and the starting NayCOs concentration on the H,S partial pressure over
quinhydrone solutions has been proposed. Based on the experimental
studies’ results, the equilibrium constant values for a hydrogen sulfide
chemisorption reaction involving a quinhydrone solution have been cal-
culated. To ensure the high absorption capacity, the process of hydrogen
sulfide chemisorption should be carried out using solutions with a maxi-
mum concentration of sodium carbonate, 40...50 kg/m3. The presence of
ballast components (NaySoOs3, NaHHCO3) slightly reduces the sorption
capacity of an absorbing solution. The results obtained could be used in
engineering calculations and when developing technology for purifica-
tion of fuel gases from hydrogen sulfide by a quinhydrone method.

Keywords: hydrogen sulfide, gas cleaning, chemisorption, quin-
hydrone method, absorbent solution, phase equilibrium.
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JOCJIAKEHHA ITIOCUJIEHHSA I PO3CIIOBAHH CBITJIA IOBEPXHEBUM HATATI'OM HA KPAILJII BO/IN
HAJL INCTOM TAPO (COLOCASIA ESCULENTA) (c. 6-19)

Gatut Rubiono, Mega Nur Sasongko, Eko Siswanto, I Nyoman Gede Wardana

TizapodobHi XapaKTepucTUKN MUPOKO BUKOPHCTOBYIOTHCS IPU PO3POOI HOBUX MartepiajiB, 0COOIMBO [IJisi HAHECEHHS MTOBEPXHEBHUX
nokpuTtiB. Ile BKIIIOYae mocuaeH st BIVIMBY CBiTJa Ha TiApohoOHY TTOBEPXHIO Jist eHeproeeKTUBHUX OY/BEb i (hOTOEHEKTPUYHIX CUCTEM
300py eHeprii. Y CTaTTi PO3IJISIAEThCSA POJIb HAATIAPOGOGHOrO XapakTepy PO3CIOBAHHS CBITIIA, 11O TA/A€ HA KPAILIO BOAU HA MOBEPXHI
smcera Tapo. s orpuManis indpadyepBoHNX 300pakeHb KParyIi BOAM B TEMHUX 1 CBITJIMX MPOCTOPAX 31 3MIHOIO KyTa Ta/iHHS TIPOMEHIB
i 0bcsaTy Kparuii BUKOPUCTOBYBAIKCS peXuMu (oTo- 1 Bimeokamepu. Pe3ysibrar 10Kasye, 110 MOBEPXHS BOCKOBOTO IHApy JIMCTA TapO MAE
OCHOBHY CTPYKTYPY @JIKaHiB/aJIKiHIB 3 aKTHBHUMHU (DeHOJBHUMU 1 ayib/ieriuuMu rpymamu 3 mikom 2648 /cm. 11i akTuBHiI rpymu 1mos'si3yioTh
aToMu (BIJIbHI) MOBEPXHI JIMCTA, KOJIM TIOBEPXHS JICTA 3HAXOAUTHCI B HOPMaIbHUX yMoBaX. HasiBHicTh Oyib0aliiok BoAW Ha IIOBEPXHI JIMCTa
Tapo TPU3BOAUTH JI0 TOTO, IO MOBITPS 3aTPUMYETHCSA B MOPOKHUHI TPYAKH, YTBOPIOE CPIiOIscTUll map, B PesyasraTi 4oro BigOyBalThCs
Ximiuni peakiii 3 aromamu Mg i K i zeriapysanns ByrieBoanis. B pesysbraTi mux peakitiii yTBOPIOIOTHCST OKCUAN METATIB i rasonoiGHil
BozteHb. Kot Ha 6ysbOalliKy MOTPAIISE CBITJIO, PO3CIFOBAHHS MA€ TEHEHIIII0 MOCUIIIOBATICS TTijl KyTOM cBiTaa Gisbie 40°, 1110 MOB'sI3aHO
3 CpibIISICTIM TOKPHUTTSIM OKCHIB MATHiIO i KaJiio i aKTHBHICTIO ra30noiGHOTO BOAHIO, MO TIPUSBOUTH 0 OIIbII CHIBHOTO TIOBEPXHEBOTO
HATSTY, PYXJIUBOCTI €JIeKTPOHIB i 3MII[HEHHsT 3B'sI3KiB MOJIEKYJT BOIU. AKTHBHICTD ITMX MPOJYKTIB MPUCKOPIOE PYX aTOMIB, SKUI TTi/ICUITIOE
CBITIIOBY eHepriio B Gisie ¢Bitio. OUiKyeThes, 10 JaHe MOCTiKeHHsT Oy/le BPaXOBYBATUCS TIPU PO3POOITT HOBUX TiAPOGOOHUX MaTepiamis.
3aCTOCYBaHHST TOBEPXHEBUX MOKPHTTIB, 3IaTHIX MOCHIIOBATH BUIIPOMIHIOBAHHS CBIT/Ta Ha HariApoGhOOHii TTOBEPXHI, € TIEPCIIEKTUBHUM JIJIS
ereproeeKTUBHUX OyAiBeNb i 360py (hOTOENEKTPUYHOT eHepril.

Kiouosi cioBa: jimct tapo, tiapodobuuii, po3ciioBaHHs CBiTJIa, MOBEPXHEBA XiMiuHa peakiiis, 6ije CBiTJIO0.
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PO3POBKA KOMITIO3HIIII CBITIOCTABIVIISATOPIB AJIA 3AXUCTY BIJ A1I CBITJIA 3ABAPBJIEHHUX
BABOBHAHUX TPUKOTAKHUX ITIOJIOTEH (c. 20-32)

0. 1. Cemeuko, IO. I. CapiGekosa, T. C. Acaymok, H. C. CkanosyGosa, C. A. MsacHukos

Ha ocHOBI BUKOPHCTaHHsI MATEMATHYHOTO [JIAHYBAHHS €KCIIEPHIMEHTY PO3POOIEHO KOMITO3UIIIO CBITIOCTAGIMIZaATOPIB VIS i IBUIIIEHHS
CBITJIOCTIAKOCTI 3a6apBJIeHb HAaBOBHSIHOTO TPUKOTAKY, T0(HapOOBAHOTO AKTUBHUME GAPBHUKAMU, 3 METOK BHPOOHUIITBA KOM(OPTHOTO Ta
SIKICHOTO TPUKOTasKHOTO o7iATy. [IpoBeneno mucnepciiinuit Ta hakTOpHUIT aHaIi3 Pe3yJIbTaTiB eKCIIEPUMEHTY, SIKUT 3/[11iICHIOBABCS 32 CXEMOTO
JIATMHCHKOTO KyOy TEpUIOro Mopsiky 3 BapitoBaHHAM (haKTOPiB — THITY CBITIOCTAbiIi3aTOPIB Ta iX KOHIIEHTpAILi.

TeXHOJOTIYHUIT PEKIM 3aCTOCYBaHHsI CBITIOCTA01Ii3aTOPIB MOJISITAB Y TIPOCOYEHHI TPUKOTAKHOTO MOJOTHA, CYIIiHHI Ta Tepmodikcanii
matepiainy. [[ast modap6oBaHUX 3pasKiB TPUKOTaKy OyJIO AOCIIKEHO HAWBIAyalbHUIl BILUIMB CBITIOCTabLIi3aTOPIB HA 3MIHY KOJIBOPY
3a0apBJIEHOTO TPUKOTAKHOTO MOJOTHA Ta KiHETHKY (hoTomecTpykitii 3abapsienb. [HCOIAII0 3pasKiB 3AiIICHIOBANN HA TPUJIAAL 3 PTYTHO-
BoJbpamosoio sammoio RF 1201 BS («REFOND», Kurait). [Ticiist 06po6Ku Ta iHCOJIAIT BU3HAYAMN 3arajibHi KOJipHi BiAIMIHHOCTI 3pa3KiB
TPUKOTAXKY Y MOPIBHAHHI 3 HE0OpoOIeHM MaTepiaioM 3a goromoro Kosopumerpa TCR-200 («PCE Instruments», Himeuunna).

Edekrusnictb po3pobsieHoi KOMIO3uILi cBiTIocTabimizaTopiB Oysia miATBepsKeHa MPU OCIIKEHHI CBITIOCTIHKOCTI TPUKOTAKHIX
[OJIOTEH TeperieTeHts Tike, jgactuk 1+1, riagp, nodapbosanux akrusHumu OGapshukamu Mapku Bezaktiv («CHT Bezema», Yexis). ¥
Pe3yIIBTaTi OCTIKEHHS PO3PO0IEHa KOMIIO3HILSL CBITIOCTAabiMi3aTopiB, sKka ckiagaeTbes i3 YD-abeopbepy 2,4-nurinporcnbensodheHony
Ta AaHTHOKCUIAHTY TiAPOXIHOHY TIPH KOHIeHTpaIlisax 2 ta 1 % Bij Macu MaTepiaay BiANOBIAHO i 3abe31euye MmiIBUIEHHS CBITIOCTIHKOCTI 3a-
GapBJieHb GABOBHSHOTO TPUKOTAXKY Ha 52,9—66,8 % He3aIe/KHO Bi/l TIEPEIIETEHHS Ta AaKTHBHOTO OApBHUKA.

KiouoBi cioBa: GaBOBHSHWIT TPUKOTAXK, aKTUBHUN OapBHUK, KOJIpHi BigMinHOCTi, Kinetwka doromectpykiii, YD-abcopbep,
AHTHOKCUIAHT.
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XIMIYHI BOJIOKHA 31 SBHUKEHOIO I'OPIOYICTIO HA OCHOBI IIE/IIOJIO3U (c. 33-39)

H. I. Koposnukogsa, O. M. [ly6una, B. B. Ouiiinuxk, 5. O. Ceinjosa

[IpoBeseHi TOCTIKEHHST TO3BOIIIN BU3HAYUUTH ONTUMAIbHI CIIOCOOM BOTHE3AXUCTY, P SIKKX 3Pa3ku MOAUGDIKOBAHOTO KOMILIEKCUTA
MalOTh 3HIDKEHY TOPIOYiCTh. 3 OTPUMAHUX I1'SITH MOAM(IKOBAHIX 3Pa3KiB BOJOKOH HAIOIIbIILY BeJINYMHY KHCHEBOTO iHzekcy 29 06. % Mae
3paszok 3 ionamu mosibaeny(VI), o6pobuenuii pochonosoi kucororo. Ile Haiibinbin BorHesaxuiieHii 3paszok, B HOro CKJIaji € Tpu BUIN
AHTUIIPEHIB: a30T (aMigokcuMHi rpymu Kommutekcuta, dochop (06pobka dochopHow KucmoTow) i Moaibaerom(VI). Otpumani mani
inpauepBOHNX CIIEKTPIiB CBIiTYATH PO XIMIUHY B3AEMO/III0 AHTUTIPEHIB 3 KOMIIJIEKCH TOM.

Ha mopdoutorio BoIOKOH i nipoliec iIXHbOI IeCTPYKILiT BIINBA€E BBe/leHHsI aHTuIpeHiB. CkaHyo4i esleKTpoHHI MikpodoTrorpadii nokasymorsb
HasBHICTb MOPGOJIOTIUHOI 3MIHN TTOBEPXHI IMi/] Yac MoaudiKkallii 3pa3kiB KOMIJIEKCUTA AaHTUIIIPEeHOM. BBeleHHST aHTHITIPEHIB B KOMIITIEKCUT
BIUIMBAE Ha MPOLEC TEPMIUHOI eCTPYKIlii 3paskiB B cepegoBuili mosiTps i aprouy. [Tpu oMy BBegents Moaibaeny(VI) nomitHo 3HMKYy€e
TEPMIUHY CTIHKiCTb BOJIOKOH. nmosipuo, mportecn Tepmiunoi JIECTPYKIIii MOJKYTh KaTaJIi3yBaTH METAJH SIK B MOBITPSIHOMY CEpPEeIOBUII, Tak



i B cepeoBuUIli aproHy. BelnurHu TOPSIIKY PEaKIi N TePMIYHOrO PO3KJIAJAHHS MPH IIEPEXOAi Bijl 3pa3ka BOJOKHA, 0OPOOIEHOTO TLIbKU
KHCJIOTaMH, JI0 3Pa3KiB KOMILIEKCHUTA, 10 MicTuTh Motibaen(VI), sumskyernest go 0,38. IIpu 1iboMy 3HaYeHHst eHepriil akrusaiii E, Kka/MoJb
1 eHTaJIbIIis 1POIleCy TePMIYHOI JeCTPYKILT KoMIleKkeuTa AH, KKajl/MOJIb TaKOK 3MEHIIYIOThCs. MexaHiuHi BJaCTUBOCTI BOJIOKOH IIPU BBe-
JIeHH] aHTHUITIPEHIB 10 CKJIA/ly BOJIOKHA HE3HAYHO 3MIHIOIOTHCS. 3aJIeKHO Bijl CKJIA/Ly aHTUIIIPEHIB PO3PUBHE HABAHTAKEHHSI 3HIKYETHCS Ha
6—11 %, mogoBxeHHst 3paskiB Ha 6-16 %.

Taxum umHOM, € mificTAaBU CTBEP/KYBATU IPO MOXKJINUBICTH CTBOPEHHSI BOJIOKHUCTHX MaTepiajiB Ha OCHOBI IEJIOJIO3H 3 3aJaHUMU
BJIACTHBOCTSAMH TI[0/I0 3HMKEHOI TOPIOYOCTi.

Kmo4oBi ci1oBa: BOrHe3axuCT 1eJII0JI03HOTO BOJIOKHA, aHTUIIPEHU, TEPMOJIECTPYKILis, CKAaHyI04Ya eJIeKTPOHHA MiKPOCKOIIIsL.
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OTPUMAHHS I PETYJIIOBAHHSA CTPYKTYPHO-MEXAHIYHUX BJIACTUBOCTEI BIOPO3KJIAJJAHUX
IIJIIBOK HA OCHOBI KPOXMAUJIIO I ATAPY (c. 40-48)

C. M. Taxub6acsa, b. B. Tocionosa, A. /I. Epmaram6erosa, A. K. Kokan6aeg, K. 5. MycaGekos

TIpoGuema yTuiIi3anil moiMepHUX BiIXOAIB € 0AHIEI0 3 Haiibinbin akTyanbHuX. OHUM i3 c110co6iB BUpileHHs i€l 1po6ieMu € CTBOPeHH s
6i0pO3KJIaZaHol YIAKOBKY /Il XapYOBUX NPOAYKTIB. [Ipy 3MillyBaHHi pO3UMHIB KPOXMAJIIO 1 arapy Mpu PisHOMY MacOBOMY CIIiBBIIHOIIEHH]
HoJIiMEPIB B MPHUCYTHOCTI TJIilleprHy OTpuMaHi Gioposkiazani ik, BusHaueHO IX CTPYKTYPHO-MeXaHIuHI XapakTepucTuku. [1oKasaHo,
1O 3HAYEHHS MII[HOCTi, MOJYJISI TIPYKHOCTI i OMOPY MPOKOJY IJIiBOK MaKCHMAaJbHi TP MAaCOBOMY CITiBBiJIHOTIEHHI arap/KpoxXMaJb 7-9.
TTopiBHAHHS OPCTKOCTI MIIBOK, OTPUMAHUX 3 KPOXMAJIIO, arapy i iX cyMilii, IIoKas3asio, o HalGLIbIIoI0 MOPCTKICTIO BOJOAIIOTH IIIBKU Ha
OCHOBI KpOXMaJtio. BBesieHnst arapy B IJIiBKM KPOXMAJTIO ITPU3BOANTD /[0 3HAUHOTO 3MEHIIEHHS iX ITOPCTKOCTI.

[17151 perymoBaHHs CTPYKTYPHO-MEXaHIUHUX BJIACTUBOCTEH MJIIBOK MPOMOHYETHCS BUKOprcToByBaTH coJii Ca i Mg. BuBueno BIumB ionis
Ca®" i Mg?" na minmicni i medopmariitai xapakrepuctuku Giommisox. [lokasaro, mo ionn Ca*" MOHOTOHHO TIABHIMYIOTh XapaKTePUCTHKI
MIIHOCTi KPOXMajh-aTapOBUX ILTBOK, B TOH 9ac fK KPHBi 3MiHH ITMX MapaMeTpiB y TpucyTHocTi iomis Mg?® MaoTh MaKCHMYyMH TIpH
konuentpaii 0,5 %. Binminmicts y srusi ionis Ca?’ i Mg?' Ha cTpyKTypHO-MeXaHiuHi BJIACTMBOCTI IUIIBOK MOSCHIOETHCS CTYHEHEM
Tizparariii X ioHiB.

BioposkiaganicTs KpoXMasib-arapHuX MJIIBOK PeryJiioBaii nuisixoM aminu ix [Y-crekrpis. HaliGinbin sHauni sMiHu croctepiraloTbest B
iHTeHCUBHOCTI 1 JTokasizarii mikis, BignosigHux g0 O-H, C-H i C-C 3B g3KiB, 1110 MOKe CBITYUTU 1TPO 3MiHY CTPYKTYPH ILTIBOK BHACJI/IOK
pyiiHYBaHHSI CITKM BOAHEBUX 3B'S3KIB 1 TizppooOHUX B3aeMOI, a TaKoK PO3PUBY BYIJIEBOAHEBUX JIAHILOTIB i PyiiHYBaHHS KapKaca
BYTJIEBOJIHUX MOJICKYJL

KiouoBi cioBa: 6ioposkiagai miiiBKu, KpOXMasib, arap, CTPyKTYPOYTBOPEHHsI, MEXaHIYHI BJACTUBOCTI, OTIip TIPOKOITY.
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BUABJIEHHA BIIVINBY TUILY ITIOJIMEPHOI MATPUIII HA CTPYKTYPOYTBOPEHHA
MIKPOKOMITIO3UTIB IIPU iX HAIIOBHEHHI YACTUHKAMU MIJII (c. 49-57)

P. B. [linzkoc, H. M. Dianko, B. I. [Ipokonos, 0. B. lllepenkorcekuii, H. O. Mepanora, H. C. Kocesa, B. M. Kop:kuk,
0. 0. ITapxomenko, H. €. Kypascpka

Bukonano mociipkeHHA MO0 BCTAHOBICHHS MEXaHi3MiB CTPYKTYpPOYTBOPEHHS MPK KPUCTAi3allii moJiMepHIX KOMITO3HUTIB Ha OCHOBI
MoJTieTHIIERY, TOJHMPOIIiIeHy abo oiKapOoHaTy, HATIOBHEHNUX MIKpOYacTHHKaMK Mi/ii. JIoC/IiIZKeH S TTPOBEAEHO 13 3aCTOCYBAHHSIM METOIMKH,
NepUINil eTall IKOoi MOJATaB y eKCIepUMEHTAIbHOMY BU3HAUCHHI eK30T€PM KPHCTAi3alil KOMIIO3UTIB, a IPYyTUil — y TEOPETUUHOMY aHasIi3i
Ha OCHOBI OTPUMaHUX eK30TePM XapaKTEePUCTUK CTPYKTypoyTBopenH:. IIpoBeseno KOMILTEKC JOCHIZKEHDb OO0 BH3HAYEHHS €K30TE€PM
KpUCTai3alii AJ1s1 OCT/IKYBAaHUX MiKPOKOMITO3UTIB. BCcTaHOB/IEHO 3aKOHOMIPHOCTI BIIMBY HIBUKOCTI OXOJIO/KEHHSI KOMITIO3UTIB, METO/LY
iX ofIepsKaHHs Ta MACOBOI YACTKH HANIOBHIOBAYA HA PiBEHb TEMIIEPATYp MOYATKY 1 KiHIT KPUCTAi3allil, MaKCHIMaJIbHe 3HAYCHHS TPUBECHOTO
TEIJIOBOTO TIOTOKY Tolo. IlokasaHo, 10 /1711 3aCTOCOBYBAHUX METOIB O/[epsKaHHS KOMIIO3UTIB MiZBUIIEHHS IIBU/IKOCTI iX OXOJIO/KEHHS
CIIPUYUHSE 3HIDKEHHS BKA3aHUX TeMIIepaTyp Ta TEIIOBOro MOTOKY. BeTanosiieHo, 1110 BesinuHa MacOBOI YaCTKU HAIIOBHIOBAUA MEHII CYTTEBO
BIIJIMBAE HA XapaKTePUCTUKH ITPOTIECY KPUCTATi3aIlii.

JloctiizkeHo 3aKOHOMIPHOCTI CTPYKTYPOYTBOPEHHS MOJIIMEPHUX KOMIIO3UTIB Ha MOYATKOBIH cTajii KpucTasizalii i3 3ajydyeHHsIM JaHuX
IO/I0 €K30TePM KPUCTAJI3alli Ta PIBHAHHSA HyKJIealii. BcTaHOBIeHO HasgBHICTD Ha Il CTajil IJIONTITHHOTO Ta 06’EMHOTO MeXaHi3MiB
cTpykTypoyTBopents. [Tokazano, 1o Ha cIiBBiIHOIIEHHST JAHUX MEXaHi3MiB BIIUBAE TUTI TIOJIMEPHOT MATPUIL T4 METOJ OTPUMAHHS KOMIIO3UTIB.

Jlnst ipyroi cTaiii kpucTamtisaitii, 1o Bi0yBa€Thest B yChboOMy 00'€Mi KOMITO3UTY, Ha OCHOBI piBHsAHHSA KoMOropoBa- ABpami mpoaHaIi30BaHO
pesyIbTaTH eKCHepHMEHTIB IM0/I0 eK30TepM KpucTasisarii. [lokazano, Mo cTpyKTypoyTBOpPEeHHS /I KOMIIO3HUTIB Ha OCHOBI MOJIieTHIICHY
BiZOyBa€eThCs 3a 00'EMHIM MEXaHi3MOM, a Ha OCHOBI MOJIMPOII/IEHY 1 moslikapOoHaTy — 32 MEXaHi3MOM HallpysKeHOI MaTpPHILi.

Kio4oBi c10Ba: 1oiiMepHi KOMITO3HUTH, MiKPOYaCTUHKY Mi/li, MEXaHI3MI CTPYKTYPOY TBOPEHHS, TTOTIETHIIEH, TIOJIIPOTILIEH, TOTiKapOOHaT.
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BIIJINB BUKOPHCTOBYBAHOTIO ITIOJIIBIHIJIOBOTO CITUPTY PISHHUX MAPOK HA EJJEKTPOXPOMHI
BJIACTUBOCTI KOMITIO3UTHHUX IIVIIBOK Ni(OH),-IIBC (c. 58-65)

B. A. Korok, B. JI. KoBanenko

IlniBkn Ha ocHOBi OkcuAiB Ta TifpokcumiB Hikeaio (II) BUKOPUCTOBYIOTHCS Y €JIEKTPOXPOMHUX €JeMEHTAX SIK OAUH 3 aKTHBHUIX
MaTepiaziB, M0 3MIHIOE CBOI ONTHYHI XapaKTePUCTUKN T €10 eJTeKTPUYHOTO cTpyMy. EnekTpoxiMiune HaHeCeHH, 3aBAIKN SKOMY MOXKYTh



dopmysaruce kommosuthi 1wiiBku Ni(OH)s-niosisininiosuii ciupr (IIBC) Ha eJeKTPonpoBigHi cybeTpaT, MOKE CTATU ANBTEPHATUBOIO
JOPOTHX BaKyyMHUX MeTo/iB. IIpencraBiene qociukeHHs mpucBsdeHe BUBUEHHIO Ta TIOKPAIIEHHIO eJIeKTPOXiMIYHOTO METOLY OCAIKeHHS
eJIeKTPOXpoMHIX KoMo3uTHuX 1iBok Ni(OH),.-IIBC.

IIpuBenene poCTiKEHHS IIOCTPYE BIUINB MAapKH BUKOPHUCTOBYBAHOTO TOJIBIHITOBOTO CIMPTY Ha OCHOBHI SAKICHI XapaKTEePUCTHKA
enexTpoxpomunx Komro3uTiB Ni(OH),-IIBC. [lna pocnimkenns Bukopuctani worupu mapku [IBC: 17-99, 24-99, 30-99 ta 30-88, saxi
PO3PIBHAIOTHCA 3a B'SI3KICTIO PO3UMHIB Ta CTyTeHeM rifipoJiidy. HarnecenHst 6ys10 peanizoBaHo eJeKTPOXIMIYHUM METOIOM Y TIPUCYTHOCTI T1epe-
JIIYeHUX PO3YMHEHUX Y eJeKTPOJIITI MapKax MoJTiMepiB.

Y pesysbrari NpoBeleHHs JOC/I/PKEHHs [I0Ka3aHO, 10 BJIACTUBOCTI eJIeKTPOXPOMHUX ILIIBOK 3ajlesKaTh BiJi BUKOPUCTOBYBAHOI MapKu
TIBC — B 6isbImiit Mipi Bi cTymeHs TifposTi3y i B MEHIIIHT BiZl MOTEKYJISIPHOI MaCH TTOJTIMEPY BUPAKEHOIO Yepe3 B'sSI3KiCTh. AHAI3 OTPIMAHIX
JMaHUX 03BOJIMB CTBEPAXKYBATH, MO CTYMiHb Tigposisy [IBC Mmae Ginplimii BIUIMB Ha KiHIEBI XapaKTEPUCTUKK IUIBOK, YUM BSI3KICTh
posunHiB. TuM He MeHII B'S3KiCTb TeK BIUIMBAE HA BJIACTHBOCTI, IPUYOMY OYJIO0 BUSBJICHO, IO € JESKUIl ONTHMYM IS I{i€l BEJTMIIHIL
[Ipn 1boMy ONTHUMAJIBHUM, 3 TOYKH 30pPY XapaKTepuCTUK ojepskyBanux 1ok, 6y IIBC i3 cepeanboio B'sskictio (ITBC 24-99) cepen
MOJIBIHIJIOBUX CHUPTIB TPHOX MAPOK 3 OJIHAKOBUM CTYIIEHEM rijipoiizy. OTpuMaHi pe3yJbraTi 03BOJIMIIN PEKOMEH/IyBaTH BUKOPUCTOBYBATH
TIBC 3 cepenmboio B'sI3KicTIO 3i cTymenio rizposmizy Memmre 99 %. Ha ocHOBI sTiTepaTypHUX AaHUX 3pOOIEH] TIPUIYIIEHHS, SIKi [03BOJISIOTH
MOSICHUTH OTPUMaHI pe3yJikTaTi yepes 3MiHy riapohoOHoCTi IIiBKK Ta BiaacTUBOCTi po3oporo SnOy:F mapy Ha cki.

Kmo4oBi coBa: eseKTPOXPOMHII MIPHUCTPIiH, €JEKTPOXPOMI3M, eIEKTPOXIMITHE OCA/UKEHHS, TIIPOKCU HIKeJIIO, TIOTiBIHIIOBUI CIIUPT,
areTaTHa rpyia, TiapodiabHicT, TiApodoOHicTD, agresis, TeMIar.
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JNOCJIIKEHHS PYXY 3EPHHICTOTO MATEPIAJTY ITPU HECTIIIKOCTI IICJISl YIAPY BUCXIJITHOT
PIINHH (c. 66-75)

Eko Yudiyanto, I Nyoman Gede Wardana, Denny Widhiyanuriyawan, Nurkholis Hamidi

3epHUCTHI MaTepias IHUPOKO BUKOPUCTOBYETHCS Y MPOMUCIOBOCTI. /[t mepeMillieHHsl 3epHUCTOr0 Marepiaxy HeoOXijfHa eHepris
st (popMyBaHHS TOTOKY 3€pHHUCTOTO Martepiany. [l mepemilieHHsI 3epHUCTOTO MarTepiasly MOXKHAa BHUKOPHCTOBYBATH HECTIHKiCTh
3€PHUCTOr0 Marepiany. 3anobiraHHst 3aKJMHIOBAHHS | 3aCMiueHHsT 3/iIICHIOETBCS 3a [OMOMOrOI0 PYHHYBaHHS OJOKYIOUMX YACTHHOK
3epHuCTOrO Matepiasy. /[yl CTBOPEHHST HECTIHKOCTI 3¢PHICTOTO MaTepialy BUKOPUCTOBYETHCS yiapHa pizinHa. CIiocTepesKeHHs IIPOBO/IMIIOCS
eKCIePUMEHTAIbHUM MeTOZIoM. 3epHucTuii Matepian y komipili Xese-Illoy BUTICHSETbCS piinHOIO, 1O MPU3BOAUTH [0 HECTIKOTO PYXY.
Ynap pizinHu pyitHye 3B'S3K1 3¢PHICTOTO Marepialy Ta yTBOPIOE HOPOKHUHN PizinHu. KpiM TOTo, B yMOBaX HECTIHKOCTI MOPOKHUHA PiJIMHI
PYXA€ThCS Bropy. 3epHUCTHII MaTepial i3 CUIBHIM 3B'sI3KOM PUXJINI Y BUIJISAAL aryioMeparta. ATioMepaT pyHHYETbCS B MIPOIleCi pyxXy uepe3
CiuIy Onopy. 3epHUCTHiT MaTepias 3i ciabKUMK 3B'si3KaMu cTapaeTbest 36epertu hopMmy. 3epHUCTHI MaTepiayl PyXaeThCsl BHI3 y MPOIeci
ociganms, mob 3HalTH cTiiike moToKeHHs. HecTiiikicTh 3aeknThb Bif 3B's13KiB Mixk 3epHamu. IIOPIBHSIHHS MK CHJIOIO 3YEIUIEHHS i Baromo
YaCTMHOK BUPaKa€ThCs y BULIAAL uncia Bonja sepuncroro marepiany B, Y MaTepiani 3i CK/IAHOIO 1icKy CUJIbHI 3B'A3KKM 3¢PHUCTOTO Ma-
Tepiasy BUHUKAIOTh Ipu po3Mipi 3eper Mente 100 MkM. 3B'sI3K1 3¢PHUCTOTO MarTepiasy BIVIMBAIOTh HA PYX HECTIMKOCTI B rpynaX. 3HaYeHHs
yucsa Borma seprucroro marepiany Giibine 1. TTpu posmipax Bia 100 10 230 MKM 3B'sI30K 3¢pHUCTOTO MaTepiajy sk 1 paHilie BIJIMBAE Ha
HECTIHIKICTh 3ePHICTOrO MaTepially 3 yTBOPEHHsIM TAJIBIIB T1i/ Yac pyxy. 3HaueHHs yrcaa Boraa sepauctoro marepiany 61u3bko 10 1. Posmip
3epe Oibiie 230 MKM BKasye Ha HasiBHICTh HEJIOMIHAHTHUX 3B'sI3KiB MK 3epHaMu. [HANBIyasbHa Maca 3epeH BUIIE CUJIN 34eTJICHHS, 110
BUHUKAE Ha MEKi PO3/Iiyly 3epeH, a 3HayeHH: ynciaa bonsa sepaucToro marepiany menie 1.

Komo4oBi cioBa: 3epHUCTHIT MaTepias, HeCTIKICTb, y/ap, BUCXIAHNI MTOTIK, 4ncsio Bonza, 1ceBio3piukeH s, TIOPOKHUHA Pi/IHN.
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JOCJIKEHHS PIBHOBATH B CHCTEMI CIPKOBOJIEHD — XTHTTIPOHHUI1 TOTINHAJIbHIIA
PO3YHH (c. 76-82)

A. B. Cmozap, f. A. Kamumown, 3. O. 3nak, A. B. l'exem

Jlocikeno BB KonTeHTpatii natpito kapbonary (10, 30 i 50 xkr/M%) 3a oxmouacHoi mpucyTHOCTI HaTpio Tiocyabdaty (250 kr/M?) i
xinrizpony (5 kr/m%) Ha KoedilieHT (ha30BOro PO3NOLTY CiPKOBOHIO Y XiHTiIPOHHOMY TIOTIMHALHOMY po3unHi. Jlociskenns siiicHioBan
Ha J7abopaTOPHIll YCTAHOBII 3 BUKOPUCTAHHSM XIMIYHUX METO/IB aHaIi3y PiIMHHOI i ra3oBoi (as. Beranosieno, 1mo koedirieHt hazoBoro
POBIOJINY PI3KO 3pOCTaE i3 301MbINEHHAM CTYIEHA HACHMYEHHST XiHTIAPOHHOTO PO3YnHy cipKoBojHeM. BojHouac, 3a mpucyTHOCTI HATPilo
tiocypdary y XiHTiIPOHHUX HOTIMHAIBHUX PO3UMHAX, OPIBHIHO 3 KAPOOHATHUME PO3YNHAMH Ti€l )k KOHIEHTpalli, koedirienT dazoBoro
posnoziay 3pocrae. Tak, mapiiaTbHuii TUCK CIPKOBOJHIO HA/[ XiHTIIPOHHUM PO3YMHOM 32 HU3BKUX CTYTIEHIB HACHMYEHHS CIPKOBOAHEM (/10
3%) ey 5..10 pasis Ginbuinii, HixK HaJl CONOBUM PO3UNHOM, a 32 BUCOKHUX (60...80 %) — € mpakTuuHo ogHaKOBUM. MOXKHA CTBEP/UKYBATH, 110
3a BHCOKHX KOHIIEHTpaIiii HaTpilo KapOGoHATy 1 CTYIeHs] HaCHYeHHs XiHTiZIPOHHOTO PO3YMHY CIPKOBOAHEM BILUIMB HATPIIO TioCybdhary Ha
napliaJbHIil THCK CIPKOBO/IHIO 3MEHIIYETHCS. 3alPOIIOHOBAHO PiBHAHHS BIUIMBY KoHIeHTpalii NaHS i noyarkosoi konnenTparii NayCOs
Ha napiiaabauii Tck HoS Ha/l XiHTIAPOHHUME PO3YMHAME. 32 Pe3yIbTaTaMi eKCIIePUMEHTATIbHIX J0CI/KeHb Oy PO3paxoBaHi 3HAYCHHSI
KOHCTAHTH PiBHOBArK peakilii XeMocopOIlii CipKOBOAHIO XiHTIAPOHHUM HOTJIMHATLHIM PO3unHOM. Iyt 3abes3redeHss BUCOKOT MOTIMHATIBHOT
3IaTHOCTI TIPOTIEC XEMOCOPOTIT CIPKOBOIHIO PEKOMEH/IOBAHO 3IIHCHIOBATH PO3YMHAMHE 3 MAKCUMAJIBHOK KOHIIEHTPAIIIEI0 HATPit0 KapOoHaTy
40...50 xr/m°. Hasgsmicts 6amactanx kommonentis (NaSy03, NaHCO3) Hesnauno sumKye copOIiiily eMHICTh MOTTHHATBHOTO PO3UMHY.
OtpumaHni pesysbrati OyayTh BUKOPHUCTaHI Ui 1HKEHEPHUX PO3PAxXyHKIB Ta PO3POOJICHHS TEXHOJOTIH OYMIICHHS NMAJUBHUX Ta3iB Bif
CIPKOBOZIHIO XiHTiZIPOHHUM METOIOM.

Ki0uoBi ciioBa: cipkoBo/IeHb, Fa3004UIIEHH, XeMOCOPOLis, XIHMAPOHHII METOJI, HOTIMHAIBHIN po3unt; (pasoBa piBHOBAra.



