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The object of the research is the process of magnetite leach-
ing with nitric acid solutions, and the subject of the research is the
mathematical justification of the kinetic model and the calculation of
kinetic parameters.

The article considers the case of leaching in the kinetic re-
gion, while magnetite is considered as a polydispersity material of
spherical shape. It is proposed to use the distribution function of the
number of particles N by their radius 7 in the form N=a-/, where a
and b are constants. This distribution was used to derive the equa-
tion for the rate of the process W, taking into account the change in
the surface of the particles depending on the degree of leaching o
W=do,/dr=K*(1-a)™((Co(y—a)/y))", where K* is the rate con-
stant; m and n are the order of solid material and nitric acid, respec-
tively; Co and vy are the initial concentration of nitric acid and its
stoichiometric excess. The order m is defined as m=(b+2)/(b+3), at
b—s the order m—1. When b=0, m=2/3 is the case of the equation
for a shrinking sphere. An algorithm for calculating kinetic param-
eters in the Excel is proposed. Experimental dependences of the
degree of transformation o on time T are approximated by a third-
order equation; by differentiating the obtained equation, the values
of the velocity We,,=do/dt at individual points are calculated. After
the logarithm of the above equation, there is the expression (y=1):
In(Woy,) =In(K*)+meIn(1—00)+nIn(Co(1-ct)).

With the help of the «<LINEST» function in Excel, for a tem-
perature of 373 K, the values of the order of m=0.93 and n=1.29
and the rate constant K*=0.08 were obtained. Calculation of kinetic
parameters for different temperatures takes into account the depen-
dence of the rate constant on temperature: In(W,.,) =Inky—E/R-1/T+
+m-n(1-a)+nIn(Co(1-av)).

As a result of the calculations, the values 7n=0.83; m=1.2;
E/R=-10402; Inky=25.09 were obtained. The value of the multi-
plier ky=exp(Inky)=7.88-101°, the activation energy E=-8.31-E/R=
=86440 J/mol, the total reaction order ntm=2.03 was calculated.
The obtained kinetic parameters were used to determine the calcu-
lated values of the rate W. The average relative error between the
experimental and calculated values of the leaching rates is 10 %. The
proposed method of processing experimental data using a mathemati-
cal leaching model can be used for any leaching process.
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The object of research is the physical and chemical processes
of forming the structure and properties of ceramic masses based on
local low-melting clay raw materials of the Kyiv region of Ukraine
by adjusting the chemical and mineralogical composition and tech-
nological regimes.

Building ceramic materials are durable, ecological and natural.
They provide increased comfort of buildings due to the creation
of a favorable temperature and humidity climate of the pre-
mises. When using low-melting raw materials in production, there
is a need to develop ways and methods to improve the quality of
building ceramics. The efficiency of the manufacture of ceramic
products largely depends on the processes that occur during
drying. This is of crucial importance and affects the quality of
finished products and accounts for 10-12 % of the total cost of
finished products.

Polymineral clay compositions with the addition of natural min-
eral raw materials are mainly used for the production of construction
materials. For effective use of these materials, it is necessary to study
their technological properties. Therefore, the question of researching
masses based on low-melting clays with high sensitivity to drying,
and the use of zeolite-containing mineral rock as an admixture is
relevant. This will allow expanding the nomenclature of building
ceramics products. Modern physico-chemical and physico-techno-
logical methods of research of raw materials and masses based on
them during drying were used to solve the task of obtaining ceramic
material from local raw materials with the use of a non-deficient
natural additive of zeolite-containing rock as an admixture. The con-
ducted studies indicate that the addition of zeolite-containing rock
can be used to improve the drying properties of ceramic masses based
on low-melting clays. Adding admixture of zeolite-containing rock
also increased the compressive strength of finished products, which
ensures defect-free transportation of products to other technological
operations.

Keywords: ceramic materials, clay raw materials, zeolite, drying,

mechanical strength, siliceous materials, building ceramics.
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The object of research is a new, potentially effective and practi-
cal process for the decontamination of radioactive soil, based on
combination of plasma hydroseparation and plasma activation. The
cleaning effect is ensured by the destruction of the bonds of radionu-
clides with soil particles due to a series of electrophysical discharges
at which active particles and shock waves appear. In a designed setup,
the process of plasma-chemical treatment is implemented in a plasma
cell with a self-sustaining pulsating mode of burning an electric
discharge, which occurs in an aqueous solution. The setup realizes
a resonant increase in the intensity of shock waves, turbulence and
multiple expansion of the core, such that the expansion of the plasma-
liquid interface becomes a real basis for scaling up the setup. Regard-
less of the material of the electrodes and in a wide range of electrical
conductivity (measured from 100 to 5,000 uS/cm), the restructuring
of the combustion regime is accompanied by an increase in the size
and stabilization of the luminous zone, fragmentation of bubbles, and
an increase in the rate of their evacuation from the discharge zone.
The main factors of such a restructuring are the channel dimensions
and temperature of the solution. Various materials of the walls of
plasma-chemical reactor have been tested: plexiglass, ceramics and
stainless steel with the thickness of 2 mm. The maximum increase
in the amplitude of resonance oscillations depends on the cell
radius. A dynamic pressure, which in an individual discharge is
about 5—15 mm of the water column at the mouth of the discharge,
increases to 150—200 mm of the water column at the bottom of the
plasma cell at resonance. An increase in efficiency is achieved by an
optimal choice of the duration of the current phase and the distance
between the electrodes, which is 15-30 mm. The voltage drop is
70-80 % across the spark discharge, the rest falls across the soluh
tion. The transition of the discharge to a periodic pulsating current
mode with an increase in the temperature of the solution has been
found. Tests on a mobile plasma-chemical facility for the process of
plasma co-precipitation of radionuclides '*7Cs, 134Cs and ?Sr with
ferrocyanide sorbents under real conditions of hydroseparation of
contaminated soil from fields around the Fukushima Daiichi have
shown a decrease in organic substances in water by 40 times, and of
radioactivity by 75 times.

Keywords: electric discharge, water solution, electrohydraulic reso-

nance soil decontamination, radionuclides, plasma cell, active particles.
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The paper presents the results of the study of the dependence
of the properties of polymer composites of the linear high-pressure
polyethylene (LHPPET) system — graphite fillers of various types:
natural GAK-2, thermally expanded (TEG) and with ultrasonic
treatment. The test samples contained a filler in a wide concentra-
tion range (5-35 wt. %). Samples were manufactured using rolling,
pressing and powder technology methods. Electrical resistance was
measured by the four-probe potentiometric method at constant
current. It is shown that the electrical resistance decreases sharply
in a narrow concentration interval of 5-15 wt. % from 6.77-10' to
4.9-10? Q-m (for compositions obtained by rolling), from 10-2.96'
to 1.2Qm (for pressed samples), from 10-2.87° to 0.14 Qm (for
compositions obtained by powder technology). For samples of the
LHPPET — GAK2- system, a rapid decrease in electrical resistance is
observed at filler concentrations of 30-5 wt. % from 1.36-10!2 Q-m to
10-2.792 Q-m. Using thermally expanded graphite with and without
ultrasonic treatment (and to a lesser extent GAK2-) it is possible to
obtain polymer composite materials (PCM) with volume resistivity
ranging from 6.77 to 10-1.973Q-m. It has been experimentally
confirmed that electrical conductivity largely depends on the PCM
manufacturing technology. The established dependences of the
current conductivity of composites, depending on the manufacturing
method, are associated with the corresponding structural differences.
These structural differences are manifested in an increase in the
number and area of contacts of filler particles — graphite and in
a change in the thickness of the layers of the polymer matrix.
Dry powder technology is the most effective method of obtaining
LHPPET - graphite compositions. The optimal composition of the
composition is 25 wt. % TEG and 75 wt. % LHPPET. Directions
of practical use of the obtained results can be effectively used in
industry and housing and communal economy.

Keywords: thermally expanded graphite, high-pressure linear poly-

ethylene, powder technology, electrical resistance, flow threshold.
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partment of Commodity Science and Customs, Odessa National
Technological University, Odessa, Ukraine, ORCID: https://orcid.org/
0000-0002-2563-4419, e-mail: yaverkhivker@gmail.com

Olena Myroshnichenko, PhD, Associate Professor, Department of
Commodity Science and Customs, Odessa National Technological
University, Odessa, Ukraine, ORCID: https.//orcid.org/0000-0002-
7376-8008

Walery Okulicz-Kozaryn, Doctor of Social Sciences, Professor,
Nowy Sacz Business School, National-Louis University in Nowy Sacz,
Nowy Sacz, Poland, ORCID: https.//orcid.org/0000-0001-6486-1369

Different types of consumer containers are used for food pack-
aging: glass, metal, polymer. Polymer containers are in the greatest
demand among consumers, due to such advantages as cheapness,
small weight, unlimited range of products and volume, pleasant,
bright appearance. In the food industry, hard, semi-hard, soft and
other consumer polymer containers are used. To use such packag-
ing in technology with high-temperature heat treatment of food
products, it must have a heat-resistant barrier layer. Therefore, the
object of research is a polymer combined C-PET container, which
consists of a semi-rigid container-tray and a heat-resistant multi-
layer polymer soft film for its closure. C-PET packaging is made of
barrier polymer materials that ensure its mechanical resistance to
high temperatures. Therefore, such containers can withstand high-
temperature processing and guarantee the tightness of the package
and the microbiological stability of the product during storage.
Each polymer material has its own specific indicators of heat resis-
tance. The work solves the problem of using the latest polymeric
C-PET containers for long-term storage food products, investigates
the conditions for preserving the tightness of the containers during
heat treatment, which are ensured by the clogging strength param-
eter. Different types of polymer films for sealing C-PET packag-
ing with the product are also investigated and their mechanical
characteristics are compared. In the course of the study, a standard
membrane-compensation method was used to measure the clogging
strength or depressurization pressure of the package. The essence
of the obtained results: the parameters of the use of different types
of polymer films of different types were experimentally determined,
on the basis of which the type of film was chosen, which ensures the
clogging strength of C-PET containers. The results are explained
by the fact that the depressurization pressure value obtained will
allow to develop scientifically based thermal modes of sterilization
and pasteurization for food products in C-PET containers. This
will make it possible in practice for enterprises to apply the same
regimes and produce high-quality, biologically stable, safe food
products with a long shelf life.

Keywords: polymer packaging, C-PET packaging, heat resistance

of polymer films, clogging strength, heat treatment modes.
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DETERMINATION OF THE INFLUENCE OF THE SOUND
CAPILLARY EFFECT ON THE PROCESS OF SOAKING
VEGETABLE RAW MATERIALS IN THE ACOUSTIC
EXTRACTOR
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sity of Ukraine <Igor Sikorsky Kyiv Polytechnic Institute», Kyiv,
Ukraine, e-mail: zhanna.ost@gmail.com, ORCID: https://orcid.org/
0000-0003-0949-9912

The object of research is the process of liquid movement in capil-
laries during the extraction of biologically active substances (BAS)
from plant raw materials under the action of the sound capillary
effect. A characteristic feature of vegetable raw materials is a large
number of pores of the capillary type. Penetration of the extractant
into the raw material occurs through capillaries and leads to the fill-
ing of cells and voids in it. The process of filling the capillaries and
cell voids with the extractant can be quite long and significantly
increase the extraction time as a whole.

It was established that the penetration of the extractant into the
capillaries of plant raw materials is affected by ultrasonic vibrations
that cause cavitation. Under the action of cavitation, which occurs
in the ultrasonic field, the penetration of the extractant into narrow
cavities and crevices is accelerated and deepened. This phenomenon
is called the sound capillary effect. The analysis of literary sources
showed that there are no data on the study of the conditions for the
occurrence of the sound capillary effect and the effect on the speed
of movement of liquid in the capillaries of ultrasonic pressure during
the BAS extraction from plant raw materials. Numerical modeling
was used to study the movement of liquid (extractant) in capillaries
during the BAS extraction from plant raw materials under the condi-

tions of ultrasound.

As a result of the conducted research, the conditions for the oc-
currence of ultrasonic cavitation in the process of BAS extraction
from plant raw materials with the most common extractants, such as
water and ethanol solutions, were found. The values of the amplitude
of the sound pressure of the extractant, which occurs under the con-
ditions of the sound capillary effect directly at the entrance to the
capillary, were also found. The dependences of the sound capillary
pressure on the diameter of the capillary for the most common ex-
tractants have been established. The influence of the sound-capillary
effect on the speed of movement of the most common extractants in
capillaries of different sizes is determined.

The obtained research results allow to quantitatively evalu-
ate the influence of the sound-capillary effect on the movement
of extractants in the capillaries of plant raw materials, on the rate
of wetting of plant raw materials and the speed of mass exchange
processes during extraction. These results can be used when choos-
ing operating modes of existing and designing new equipment for
the BAS extraction from plant raw materials under ultrasound
conditions.

Keywords: extraction of biologically active substances, plant raw
materials, ultrasound, extractant, sound capillary effect, capillary,

cavitation.
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PO3POBKA KIHETHYHOI MOAEM BUNYTOBYBAHHA MATHETHTY cropinkn 6-9

Konuesoit A. JI.

OO6’€KTOM JOCIIIZKEHHS € TIPOLEC BUIYTOBYBAHHS MATHETUTY PO3YMHAME HITPATHOT KMCJIOTH, & TIPEIMETOM JOCJI/ZKEHHSI — MaTEMAaTUYHE
O6TPYHTYBAHHS KiIHETHYHOI MOJIEJ Ta PO3PaXyHOK KiHETUYHNX [TAPAMETPIB.

B crarti po3riisiHyTO BUMAIOK TIepebiry BUIYTOBYBaHHS y KiIHETHUHIIT 061aCTi, TIPU I[bOMY MATHETHT PO3TJISIAETHCS SIK MO ICTIEPCHUT
Mmatepian cdeprunoi (hopmi. 3arnporoHOBAHO BHUKOPHCTOBYBATH (DYHKINIO PO3IOALLY uucaa dacTMHOK N 1o iX pajiycy 7 y BUITIS
N=a-’, ne a i b — xoucrantu. 1leit PO3MOIT BUKOPHUCTAHO /IS BUBEICHHS PIBHSHHS MBUAKOCTI mporiecy W 3 BpaxyBaHHSIM 3a/eKHOCTI
MOBEPXHi YaCTMHOK Bijl cTynens Bumyropysanns o: W=do,/dt=K -(1-0)™((Co(y-a)/y))", ne K* — KoHCTaHTa MBUAKOCTI; M i 7 — TOPAZIOK
10 TBEP/IOMY Matepiajiy i HiTpaTHIH KuCIOTi, BiamoBiano; Cp i Y — BUXigHA KOHIIEHTPAILS HITPATHOI KUCJIOTH Ta ii CTeXiOMETpUYHUN
Hauumok. [Topsgok m BusHavaernest sk m=(b+2)/(b+3), npu b—seo opsanok m—1. lipu b=0 m=2/3 — Bunajox pisHsgHHA 1715 cepH, 110
CTUCKAETHCS. 3ATPOTIOHOBAHO AJITOPUTM PO3PAXYHKY KiHETHUHUX TTapameTpiB y cepenosuiii Excel. EkcriepumMeHTanbHi 3a1€5KHOCTI CTYEHS
TIEPEeTBOPEHHS O, BiJl Yacy T allpOKCUMYIOTHCSI PIBHAHHSAM TPETHOTO HMOPS/KY; AU(epeHIiIoBaHHAM OTPUMAHOIO PiBHSAHHS PO3PaXOBYIOTLCS
3HaueHHS MWBUAKOCTI Wegen=do/dt B oxpemux Ttoukax. Ilicasi sorapudMyBaHHS BHINEHABEAEHOTO DIBHSHHSA MaeMo Bupas (y=1):
In(Wegen) =In(K")+m-In(1—a)+n-In(Co(1-01)).

3 onomoroio dyrkiii « TMHENH» cepenopuiia Excel st temneparypu 373 K orpumani 3sauenns nopsiikis m=0,93 1 n=1,29 ta koH-
crantu mBuakocti K'=0,08. Po3paxyHok KiHETHYHUX MapaMeTpiB /Jisl Pi3HUX TeMIIepaTyp BPaXOBY€ 3aJI€KHICTh KOHCTAHTH MIBUIKOCTI Bi|
remuepatypt: In( Wegen) =Inkg—E/R-1/T+m-In(1-0)+n-In(Co(1-av)).

B pesysbrari pospaxyHkiB otpumani sHauenus n=0,83; m=1,2; E/R=-10402; Inky=25,09. Po3paxoBaHO 3HAYEHHS MHOKHUKA
ko=exp(Inky)=7,88-10'9, ereprii axrusanii E=—8,31-E/R=86440 J[ /M0, CyMapHOTO MOPSIAKY peakttii n=n+m=2,03. OTpuMami KiHeTqmi
rapamMeTpu BUKOPUCTAHO /sl BUBHAUCHHST PO3PAXyHKOBUX 3HaUeHb mBuAKocTi W. Cepeitst BilHOCHA TTIOXNOKA MisK €KCIIEPUMEHTATIbHUMU Ta
PO3paxyHKOBUMU 3HAYECHHSIMH TIBUIKOCTEN BUIyroByBaHHs ckaazae 10 %. 3anpornonoBanuii MeToz 06poOKH eKCIIepUMEHTATLHUX JAaHUX 3
BUKOPUCTAHHSIM MaTeMaTUYHOI MOJIEJTi MOKe OYTU BUKOPUCTAHUIT 151 Gy /Ib-SIKOTO TIPOLECY BIJIYTOBYBAHHSI.

Kmouosi cnoBa: BIJIYTOBYBAHHS, MATHETUT, (DYHKILS PO3NO/LITY KiJIBKOCTI YACTHHOK 110 Pajiiycy, KIHeTUYHE PiBHSHHS, IIOPS/IOK PeaKILii,
eHeprist aKTHBAIIii.
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MABKWEHHA TPIUMHOCTIHKOCTI KEPAMIMHHX MAC MANIOTUTACTHYHMX ITIMH  cropinxku 10-15

Cy66ora I. C., Cnackonosa JI. M., lllonom A. E.

O6’ekroM focaijpkeHst € (isuko-xXiMiuHi mporiecy GopMyBaHHST CTPYKTYPH Ta BIACTHBOCTEH KepaMidHUX Mac Ha OCHOBI MiCIeBOi
JIEFKOIJIABKOI TJIMHUCTOI cupoBuiu KuiBcbkoi o6sacti YkpaiHu HISIXOM PeryJioBaHHs XiMiKO-MiHEpaJoridyHOro CKjajy Ta TeXHOJOrid-
HUX PEKNMIB.

Byaisesbi kepamiuni MaTepiain € JOBrOBIYHUMHE, €KOJOTIYHUMK Ta PUPOAHUMU. BoHu 3abesneuyiors migsuiieny koMmdopTHicTs Oy-
JIiBeJIb 3aB/SIKM CTBOPEHHIO CIIPUSATJINBOTO TeMIIEpaTyPHOTO Ta BOJIOTOTO KJiMmaty mpuMinieHb. [Ipu 3acTocyBanHi JIerKOIIaBKOI CUPOBUHU
y BUPOOHUIITBI BUHKMKAE moTpeba B po3podili MUIAXIB Ta criocobiB MOKpaIeHHsT SIKOCTi Oy/1iBenbHoi KepaMiku. E(ekTuBHicTh BUTOTOBIEHHS
KepaMiuHUX BUPOOIB B 3HAUHIN Mipi 3aI€KUTh Bijl IIPOIIECiB, sKI BinOyBawoThest mpu cyurinui. [le Mae BupiniasbHe 3HAYEHHs Ta BIUIMBAE Ha
SIKICTh TOTOBOI MPOAYKIIi Ta ckiaazae 10—12 % Bix 3aramxpHoi co6iBapTOCTi TOTOBUX BUPOGIB.

Jlnst BUpOOHUIITBA MaTepianiB OyaiBeJbHOrO IPU3HAYECHHS 3aCTOCOBYIOTh B OCHOBHOMY MOJIiMiHEpaIbHi IIMHUCTI KOMITO3HILT 3 10/[aBaH-
HSIM [IPUPOJIHOT MiHepaibHOl cupoBuHu. [Jist eheKTHBHOTrO 3aCTOCYBAHHS [IMX MaTepiajiB HeOOXiIHO BUBYUTHU IX TEXHOJIOTTYHI BJIACTUBOCTI.
Tomy akTyasbHUM € TIMTaHHS JIOCTIZZKEHHS Mac Ha OCHOBI JIETKOTIaBKUX TVIMH 3 BUCOKOIO YyTJMBICTIO /IO CYITIHHS, Ta B SIKOCTI JIOMINITKI
3aCTOCYBaHHsI 11€OMITOBMICHOT MiHepaibHOi Topozau. 1le 03BOMUTH PO3UIMPUTH HOMEHKIATYPY BUPOGIB OyaiBenbHOI Kepamiku. [lis Bupi-
TIeHHsT IOCTABIEHOI 33/1a9i 3 OfIepsKaHHS KePaMiqHOTO MaTepiay 3 MICIIeBOI CHPOBHHU 3 3aCTOCYBAHHSM B SIKOCTI IOMIIIKH HeledilnTHOI
MPUPOAHOI 06ABKK IIEOTITOBMICTHOI MOPOAN BUKOPUCTOBYBAJIM CydacHi (pisMKo-XimMiuHi Ta (Hi3MKO-TEXHOJOTIUHI METOAM AOCiKEeHHS
CHPOBHHHIX MaTepiasiB i Mac Ha iX ocHOBI mijt Yac cyurinust. IIpoBeseni JoCTi/UKeHHST CBIIATD TIPO Te, 10 H00ABKY I[EOTITBMICHOI ITOPOAN
MO’KHA 3aCTOCOBYBATH JIJI OJIIIIIEHHS] CYITIJIBHIX BJIACTUBOCTEl KepaMi4HIX Mac Ha OCHOBI JIeTKOIUIaBKUX InH. [Ipu rogaBanui fominmkn
1[EOJTI TOBMICHOT MOPO/IM TAKOK i ABUIILYBAIACs MIITHICTh FOTOBUX BUPOOIB Ha CTHCK, 1110 3a0e3mneuye OesnedexTHe TpaHCIOpTyBaHHS BUPOOiB
Ha {HIIT TeXHOJIOTIUHI oTepartii.

Kmouosi cnosa: KepaMiuni MaTepia/iu, IIMHUCTA CHPOBUHA, IIEOJIT, CYIIHHA, MEXaHiYHaA MII[HICTh, KDEMHE3EMUCTI MaTepia/u, OyaiBeabHa
Kepamika.
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3ACTOCYBAHHA NMPOLECIB, CTHMYNLOBAHUX HEPIBHOBAMHOIO NMA3MOI0, ANA BEMMKOTOHHAMCHOT JESAKTHBALIL
IPYHTIB cropinku 15-22

NMeTpos C. B, Boupapenxo C. I', Masato Homma

OG6’'e€KTOM JOCTIIPKEH ST € HOBUH, MOTEHIINHO eheKTUBHMIA Ta IPAKTUYHKUI MPOIEC Je3aKTUBAIll PaJioaKTUBHOIO TPYHTY, 3aCHOBAHMI
HAa MOEHAHHI MIa3MOBOI TiApocenaparii Ta mrasMoBoi akrusaiii. EQext ouniienns 3abe3nedy€eTbest Py iHYBaHHSM 3B’13KIB PAJlOHYKIII/IIB i3
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YACTMHKAMMU IPYHTY 32 PAXyHOK Cepil eeKTPodi3uuHUX PO3PAAIB, IPH SAKUX BUHUKAITh AKTUBHI YaCTHHKY Ta yAapHi XBUuJi. Y po3pobieHiit
YCTAHOBIII TIPOTIEC TIIA3MOXIMIYHOI 0OPOOKU peasizyeThesl B MIA3MOBIN KOMIPII 3 CAMOIIATPUMYIOUMMCS MYJIbCYIOYNM PEKUMOM TOPIHHS
€JIEKTPUYHOTO PO3PSALY, 1O BiAOYBAE€ThCsI y BOAHOMY Po3urHi. B ycraHoBI peasizoBaHo pe3oHaHCHE 301JIbIIEHHS IHTEHCUBHOCTI yAapHUX
XBUJIb, TYPOYJEHTHICTH Ta GaratopazoBe PO3MIMPEHHST aKTUBHOI 30HU TaK, 10 PO3NIMPEHHST MeXKi PO3/IJIY TIa3Ma-PifinHa CTa€ PeaibHO
OCHOBOIO JIJIst MacITabyBaHHsI ycTaHoBKY. HezasexkHo Big MaTepiany eJIeKTpOIiB i B IMMPOKOMY JlialiasoHi eJIeKTPOITPOBIAHOCTI (BUMIPIOETHCS
Bin 100 1o 5000 mMkc/cM) mepeGyaoBa peKUMY TOPIHHS CYNPOBOKYEThCS 30UIbIIEHHM PO3MIPY Ta cTabilizamielo 30HHU, MO CBITUTHCH,
npobieHHsIM OyIb0aIlioK, i 36ibIIeHHsIM MIBUAKOCTI IX eBakyallii i3 301 po3psiay. OcHOBHUMK (hakTOpaMH TaKoi 1nepeOy/oBy € po3Mipu
KaHaJly Ta TeMIlepaTypa po3uuHy. BunpoGoByBasucst pi3Hi MaTepiaau CTIHOK IIa3MOXIMIYHOTO PEaKTOpa: OPICKJIO, KepaMika Ta ipxKoCTilika
CTasb 3aBTOBINKN 2 MM. MakcuMasbHe 301IbIIeHHsT aMIUITYIM PE30HAHCHUX KOJIMBAHb 3a/IEKNTh Bl paaiycy KOMipku. [[MHAMIUHUIT THCK,
SIKUIT B OKPEMOMY PO3Psi/li CTAaHOBUTH OJU3bKO 15—5 MM BOAHOTO CTOBNA B TUPJIi PO3psiAy, B pesoHaHci 36iabiryerbest 1o 200—150 MM
BOJISTHOTO CTOBIIA HA JIHI M1a3MOBo1 Komipku. [TigBunieHHs eeKTUBHOCTI OCATAETHCS ONTUMATBHUM BUOOPOM TPUBAJIOCTI CTPYMOBOI (hasu
Ta BiZICTaHi Mix eJieKTposiaMH, sika cranoBuTh 30—15 mm. [Tapinms nanpyru cranouts 80—70 % Ha ickpoBOMY pO3psijii, PelITy MOCila€ PO3UHH.
Busisiieno riepexizt po3psijty B HepioMUHUIL MyJIbCYIOUUIT CTPYMOBUI PEKUM Y pasi MiJBUIIEHHs TeMIIepaTypu po3unHy. BunpobyBaHHs Ha
MObiMbHIT MTa3MOXiMiUHiil ycTaHOBIT TpoITecy MIa3MOBOTO criBocamkerns pagionykmiais */Cs, 134Cs i St 3 eporianigmvu copberTamm
B peajJibHUX yMOBax Tiapocenapaiiii 3a6pyaHeHoro rpyHty nouis Haskoio AEC Dykycima-gaiTi mokasany 3HIKEHHS BMICTY OpPraHiuHHUX
peuoBuH y Bozi y 40 pasis, a pagioakTuBHOCTI y 75 pasis.

Kmovosi cnoBa: e/ieKTPUYHIIT PO3PsiJl, BOIHWIT PO3UMH, €JIEKTPOTIIPaBIiyHa Pe30HAHCHA /Ie3aKTUBAIliS TPYHTY, PAIOHYKJIi /1, TJIa3MOBa
KOMipKa, aKTUBHI YaCTUHKH.
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3ANEMHICTD CTPYMONPOBOAHOCTI MOMIETHAEH-TPA®ITOBHX KOMMO3ULIH BI CNOCOBY iX
BUIFOTOBNMEHHA cropinku 23-26

Mensuuk JI. 1., Pavel Chulkin

VY poboTi HpecTaBiIeHi pesyabraTh JOCTIKEeHHS 3aJIeKHOCTI BIACTHBOCTEH MOJIMEPHUX KOMITO3UTIB CUCTEeMH JIHIHHUI TToJieTHIeH
Bucokoro Tucky (JIITEBT) — rpacditosi nanosuioBaui pisnux Buzis: npupoanuii TAK-2, repmoposmupenuii (TPT) Ta 3 yiasrpa3BykoBoio
06pobKkoro. JlocifHi 3paskum MICTHJIM HAOBHIOBAY y IIMPOKOMY KOHIlEHTpamiiiHoMy iHTepsami (5—35 mac. %). Burotosnenus 3paskis
TIPOBO/INJIM METOJIAaMH BaJIBIIIOBAHHS, ITPECYBaHHS Ta MOPOIIKOBOI TeXHOJIOTii. BuMipioBaHHS eJeKTPHYHOTO OMOpPY MPOBOANUIOCS YOTH-
PbOX30H/IOBUM IIOTEHI[IOMETPUYHUM METOJOM IIpU IocTiiiHoMmy crpyMmi. IlokasaHo, 1110 esleKTpUYHUIL OIip Pi3KO 3MEHILYETHCS Y BY3LKOMY
KOHIleHTpaIliiinomMy iHTepBasi 5—15 mac. % Bij 6,77-10'° 10 4,9-102 Om-m (711 KOMIIO3UIIIH, O/lepKaHNX BAJIBIIOBAHHSM), Bij 2,96-1010
10 1,2 Om-M (st mpecoBanux 3paskis), Big 2,87-109 1o 0,14 Om-M (U151 KOMIIO3MLIH, OTPUMAHUX IIOPOLIKOBOIO TeXHOJIOrieI0). Jlj1s 3pasKiB
cucremu JIITEBT — TAK-2 cTpiMKe 3MEHIIEHHSI €€KTPHYHOTO OIMOPY CIIOCTEPIracThesl IIPHU KOHIEHTPAIIisSX HarmoBHOBa4a 5—30 mMac. % Bix
1,36-10'2 Om-M 110 2,79-10? Om-M. BukopucroByioun TepMoposmupenuii rpadit 3 i 6e3 yrsrpassykoBoio 06po6koo (i Memnmomno mipoo TAK-2)
MO3KHa OTPUMYBATH TI0JliMepHi KomToauttifini matepiamm (ITKM) 3 06’eMHIM TTHTOMUM OTIOPOM B Meskax Bij 6,77 10 1,9-1072 Om-m. Excriepn-
MEHTaJIbHO MiATBeP/IKEHO, 10 eJTeKTPOIPOBIIHICTh 3HAUHOIO MipOIO 3aIeKNTh Bifi TexHosrorii Burorosients IIKM. Beranosieni 3anesxrocti
CTPYMOITPOBIZHOCTI KOMIIO3UTIB B 3aJIeKHOCTI BiJi CII0COOY BUTOTOBJICHHSI OB’ A3YIOTHCA 3 BIANOBIAHUMU CTPYKTYPHUME BiZAMIHHOCTSMU.
I1i cTpYKTYpPHI BIAMIHHOCTI IPOSIBJISIOTHCS y 301IbIIEHH] YMCJIa § IUIOII KOHTAKTIB YaCTHHOK HATIOBHIOBaYa — rpadiTy Ta 3MiHi TOBIMHH T1PO-
mapkis mosiMmeproi Marpuiti. Haii6iabir edextuBaiMu MeTogamu otpuManis komnosuiiiit JIITEBT — rpadit € cyxa mopouikosa TeXHOJ0Tis.
OnruMaibHUi CKJIaJl KOMIo3uitii cranoButs 25 mMac. % TPT i 75 mac. % JIIIEBT. Hanpsamkamut MpakTU4HOrO BUKOPUCTAHHS OTPUMAHIX
PE3YIIBTaTiB MOKYTH OyTH e(heKTHBHO BUKOPHICTAH] Y TIPOMICIOBOCTI Ta JKUTIOBO-KOMYHATBHOMY TOCIIOIAPCTBI.

Kmeuosi cnoBa: TepMmoposiupennii rpadit, JiHITHII MTOTieTHIeH BUCOKOTO THCKY, ITOPOIIKOBA TE€XHOJIOTIs, eeKTPUIHUIL OTIip, MOpir
TIPOTiKAHHS.
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BHKOPUCTAHHA CNOMMBYOI MONIMEPHOI C-PET TAPH B TEXHO/IOTIAX BHPOEHULTBA NMPOAYKTIB
XAPYYBAHHA cTopinku 27-30

Bepxiekep fl. ., Walery Okulicz-Kozaryn, Mupowsivenxo 0. M.

Jlnst pacyBaHHs XapyoBHMX TPOJAYKTIB BUKOPHCTOBYIOTHCS Pi3HI BU/M CIOKUBYOI Tapu: CKJsiHa, MeTajeBa, mojiMepHa. HailGinbimim
HOIIMTOM Y CIIOKHBAYiB KOPUCTYETLCSI [OJIMEPHA Tapa, 32 PaXyHOK TAKMX [IEPEBar, K JeleBU3HA, HeBEINKa Maca, HeOOMEXKEeHICTh 32 aCOPTH-
MEHTOM TIPOAYKILT Ta 06’€éMOM, IPUEMHUI, SICKPABUI 30BHIIIHINA BUIJIsAA. Y XapyoBiil TIPOMUCIOBOCTI 3aCTOCOBYETLCSI CIIOKMBYA TTOJMIMEPHA
Tapa KOPCTKa, HAIBKOPCTKA, M'sIKa Ta iHii. JIJ1s BAKOpUCTaHHS TaKOl YIAKOBKY Y TEXHOJIOTIT 3 BUCOKOTEMIIEPATYPHOIO TEILIOBOIO 06POOKOI0
Xap4oBUX IMPOYKTIB BOHA MOBHHHA MaTh Gap’epHuii TepMoctiiikuii map. Orke, 06’€KTOM H0CIKeHHs € TToJiMepra KombinoBana C-PET
Tapa, sKa CKJIAJa€ThCsl 3 HaIiBKOPCTKOI Tapu-JIOTKA Ta TePMOCTIHKOI HGarartormapoBol moJiMepHoi MSKOT MUIBKK s i 3aKyIIOPIOBaHHS.
C-PET ynakoBKka BUTOTOBJICHA 3 6ap’€pHUX MOJIIMEPHUX MATePiasIiB, SIKi 3a6e311e4yIoTh i MeXaHiuHy CTIHKICTD /10 BUCOKHX TeMiiepaTyp. Tomy
Taka Tapa BUTPHMY€E BIHCOKOTEMIIEPATYPHY 06pOOKY Ta TapaHTY€E TePMETHYHICTH YIAKOBKU Ta MiKPOOIOIOTIHHY cTabiIbHICTD TPOAYKTY TIPU
36epiranni. Kojken mostiMepHuii Matepias Ma€ ¢BOI MeBHI MOKa3HUKU TePMOCTIiiKOCTI. Y poGoTi BUPIMIYEThCst PoOIeMa BUKOPUCTAHHST HO-
BiTHbOI osiMeproi C-PET tapu iuist XapyoBHUX MPOAYKTIB TPUBAJIOTO 30epiraHHsl, JOCTIKYIOTBCS YMOBH 30€PesKeHHs TePMETHYHOCTI Tapu
[IPH TEIIOBIiT 0GP0, sIKi 3a6€31e4yI0ThCs TTAPAMETPOM MII[HICTh 3aKyTIOPIOBaHHS. TAKOK AOCJIKYIOThCS PI3HU BUY TTOJIMEPHUX TITIBOK
auist repmetnsaitii C-PET ynakoBKu 3 IPOAYKTOM Ta HOPIBHIOIOTHCS iX MEXaHIYHI XapaKTepUCTUKU. B Xozi 1ocmisKeH s BUKOPUCTOBYBaJIN
CTaHAAPTHIH MeMOPAaHHO-KOMITEHCAIHII METOJT /IJIst BUMIPIOBAHHSI MII[HOCTI 3aKyIIOpIOBaHHs ab0 THCKY posrepMerusartil ynakoBku. CyTh
OTPUMAaHMX Pe3yJ/IbTaTiB: eKCIEPUMEHTAIbHO BUSHAUCHO IIapaMeTPH BUKOPUCTaHHS PI3HUX BU/IIB [TOJIIMEPHUX IJIIBOK PI3HUX TUIIIB, HA OCHOBI
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4Oro 0OpaHoO TUTI TLTIBKY, IKUii 3abe3nedye MminHicTb 3akynoposantst C-PET tapu. Pe3yibraTu MOsSICHIOIOTHCS TUM, TII0 OTPUMAHHI 3HAYCHHS
THCKY PO3TepPMETH3aIlil 03BOJISATH PO3POOUTH HAYKOBO-0OIPYHTOBAHI TEIIOBI PEKUMU CTEPUITIZaIli Ta TacTepU3allii st XapuoBUX MTPOIYK-
tie y C-PET Trapi. [le mactb 3MOry Ha TpakTHIl MiAIPUEMCTBAM 3aCTOCOBYBATH TaKKH PEKUMHE Ta BUIIYCKATH SIKiCHI, 61010ruHO cTabiabHi,
Oe3MevHi MPOYKTH XapuayBaHHsI 3 TPUBAIUM TEPMiHOM 30epiranHsi.

Kmeouosi cnosa: norimepna tapa, C-PET rtapa, TepmocTiiikicTh mosiMepHUX TIJIiBOK, MIITHICTh 3aKYHNOPIOBAHHS, PEKIUMU TEIJIOBOI
06pOOKH.
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BU3HAYEHHA BIIHBY 3BYKOKANINAPHOrO0 EPEKTY HA NMPOLEC HAMOYYBAHHA POCNHHHOI CHPOBHHM B AKYCTHYHOMY
EKCTPAKTOPI cropinku 31-38

OcTanexxo M. L.

OG6’e€KTOM JIOCIIIIZKEHD € TIPOIEC PYXy PIAMHK B KaIiJspax Mpu ekeTpakitii 6iosoriano aktuBHuxX pedosrt (BAP) 3 pociHHOT cHpoBHHK
/L €10 3BYKOKATIISIPHOTO edekTy. XapaKTepHOIo 0COOIUBICTIO POCAUHHOT CUPOBUHU € BeJIMKa KiIbKICTh MOp KariasgpHoro tumy. [TpoHuk-
HEHHST eKCTPATeHTy B CUPOBUHY Bi0YBa€ThCS MO KaIliJIsApax i IPU3BOANTH 10 3AMOBHEHHS B Hiil KTiTHH i mycToT. [Iporec 3aloBHEHHST Karti-
JISIPIB 1 IyCTOT KJIITHH €KCTPAreHTOM MOYKe GYTH JOCHTh TPUBAJINM i CYTTEBO 301/IbIITYBATH Yac €KCTPATYBAHHS B I[LTTOMY.

BcraHoBiieHO, 1[0 HA NPOHMKHEHHSI €KCTPareHTa B Kaliispn POCAMHHOI CHPOBHHM BIIMBAIOTH YJIBTPA3BYKOBI KOJIMBAHHS, IO
BUKJINKAIOTHh KaBiTarmiio. [lix mieto kaBiTarii, Sika BUHIKAE B yJIBTPA3BYKOBOMY I0JIi, TIPOHUKHEHHSI €KCTParenTa y BY3bKi MOPOXKHIHI Ta
IIIINHU TPUCKOPIOETHCS Ta TOTIUOIIOEThCsL. [le siBuie HA3UBAIOTH 3BYKOKATIIAPHIM eeKTOM. AHAII3 JIiTepaTyPHUX JIKePe [OKa3aB, 110
JIAHHI PO JOCTI/KEHHST YMOB BUHUKHEHHS 3BYKOKAMIISIPHOTO eheKTy Ta BIIMB HA MBUKICTh PYXY PIANHY B KaIliJaspax yJIbTPasByKOBOTO
TUCKY 1ipu ekcrparyBanii BAP 3 pocaunnoi cupoBunu BigcyTi. /711 mocripkenst pyxy piziunu (eKcTparenTa) B Karmiisgpax Ipu eKCTPaKILii
BAP 3 pocsinHHOI CMPOBUHM B YMOBaX /iii YJIBTPa3BYKY BUKOPHUCTOBYBAJIOCS YNCEIbHE MOJIETIOBAHHS.

B pesysbrati BUKOHAHUX JIOCTI/KEHDb 3HAM/IeHI YMOBY BUHUKHEHHS YJIBTPAa3BYKOBOI KaBitallii B mporieci excrpakiii BAP 3 pocammnoi
CHPOBUHU HAUGIIBII MOMUPEHUME €KCTPATEHTaAMI, TAKUMU SIK BOJIA Ta PO3UMHU eTaHouy. Takok 3HalieHi 3HaueHHsT aMILTTY/[1 3ByKOBOTO
THCKY €KCTpareHra, 1o BUHUKAE B YMOBaX [lii 3BYKOKAIIJISPHOTO edekTy Gesrocepesibo Gijist BXOLY B Kammijsap. Beranosieni 3aneskHocTi
3BYKOKAIIJIIPHOTO THCKY Bijl IaMeTPy Kalllaspy JJist HaiiOiabIl MOMUPEHNX eKeTpareHTiB. Busnayenuii BIVIMB 3BYKOKAIIISPHOTO eheKTy Ha
MIBUKICTh PyXy HalGIIbII ITOMMPEHNX €KCTPATEHTIB B KAIISAPAX PIZHOTO PO3MIpY.

OrpumMani pe3yabTaTi JOCTi/PKEHD T03BOISIOTH KiIbKiCHO OI[IHUTH BIJIUB 3BYKOKAIIJISIPHOTO ePeKTy Ha PyX eKCTPAreHTiB B Kamisipax
POCJIMHHOI CHPOBUHH, HA MIBU/IKICTh HAMOYYBAHHSI POCJUHHOT CHDOBUHHM Ta MIBU/KICTh IIPOTIKAHHST MACOOOMIHHUX MPOTIECIB IPU EKCTPAKIIiL.
11i pesysbratu MOKYTh Gy TH BUKOPHCTAHI TP BUGOPI PEKUMIB POOOTH iCHYIOYOTO Ta IPOEKTYBAHHI HOBOTO 06 IaiHAHHSI /Jist eKcTpakiii BAP
3 POCJIMHHOI CUPOBUHU B YMOBAX JIii YJITPa3BYKY.

Kmouosi cnosa: excrparyBanis 6i0J0rYHO aKTUBHUX PEYOBHH, POCIUHHA CHPOBUHA, YJIBTPA3BYK, EKCTPATCHT, 3BYKOKAIJISIPHUIT eeKT,
KAaITiJsIp, KaBiTalrist.
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