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The object of the study is the properties of a biopolymer system
for prolonged delivery of cosmeceutical active ingredients based on
natural polysaccharides (sodium hyaluronate and chitosan).

The work solves the problem of the lack of a methodology for
predicting the properties of a biopolymer system at the design stage.
This methodology should link its component composition with
functional and structural-mechanical characteristics. The optimiza-
tion criterion should be achieving a controlled release profile of

the hydrophilic active (dexpanthenol) without an initial “explosive”

effect. It was established that the optimal ratio is 2.5% sodium hyal-
uronate and 1.2% chitosan, which ensures the release of 30-35% of
dexpanthenol in 6 hours and 60-65% - in 24 hours. Structural and
mechanical analysis confirmed the formation of a stable gel with a
viscosity of 9800 + 250 mPa-s and a storage modulus of 325 Pa. This
is explained by the formation of a dense polyelectrolyte network due
to electrostatic interactions between the anionic groups of sodium
hyaluronate.

The results of the study of the biopolymer system include the
development of approximation models. These models predict the re-
lease profile of dexpanthenol based on the concentration of polymers
and evaluate the structural and mechanical properties of the biopoly-
mer system. The results obtained can be used in the cosmeceutical
industry to create gel products with prolonged action. The effective-
ness of the system was confirmed in vitro in phosphate buffer solu-
tion (pH 7.4; 37°C). The criterion for effectiveness was the achieve-
ment of a controlled release profile: 30-35% of the active substance
in 6 hours and 60-65% in 24 hours, which provides a long-term effect
without an initial “explosive” effect.

Keywords: biopolymer system, prolonged delivery, release kinet-
ics, structural and mechanical properties, polyelectrolyte complex.
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This study’s object is the process of measuring control over lique-
fied petroleum gas components using a multilayer perceptron. The
problem considered is insufficient efficiency of existing methods for
measuring control over liquefied petroleum gas components. It can be
partially solved by remote measurement of components of liquefied
petroleum gas and processing of the received data and, accordingly,
control by a neural network. However, another issue arises, associated

with the complexity of using neural networks in combination with
peripheral devices, in particular, means, sensors, gauges, etc., and the
need for significant computing power.

This paper reports a model for measuring control over liquefied pe-
troleum gas components, which takes into account its physical charac-
teristics, using a multilayer perceptron, which provides communication
with gas measurement devices. The mechanism for achieving these
results involves training the model based on performance indicators
derived from input data, taking into account the formed features. High
generalization ability and efficiency are illustrated by the coefficient of
determination, which is 0,845. High accuracy is illustrated by the low
overall average value of the mean absolute error, which is 1,1%. That
was made possible by the distinctive features of the proposed solution,
namely the optimized architecture of the model in accordance with
the object of study and its input features. These features are the areas
of the light streaks, their logarithmic ratios, temperature, the sum and
difference of densities of the components of liquefied petroleum gas.

The results can be applied practically to problems involving lique-
fied gas composition analysis, especially at gas filling stations, oil and
gas processing plants, gas storage facilities, and similar sites.

Keywords: liquefied petroleum gas, multilayer perceptron, mean
absolute error, coefficient of determination.
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This paper discusses soil stability with high water content and
low bearing capacity, which can damage the pavement and shorten
the lifespan of the toll road. The problem is that high water con-
tent and low soil carrying capacity can trigger subgrade instability
and decreased pavement performance. Experimental variations
using plastic waste with a percentage of 7%, 10%, and 15%, paper
waste with a percentage of 4%, 8%, and 10%into the original soil.
The results showed that the addition of plastic and paper waste
increases soil strength and CBR values significantly compared
to conventional stabilizers. Plastic increases shear resistance and
decreases development potential, while paper increases cohesion
A combination of 10% plastic waste and 8% paper waste provides
optimal results that meet the subgrade stabilization criteria, with
a CBR value reaching 10.5% on the 11" day. Excessive use of these
materials decreases soil density and CBR. This result is caused by
a complementary mechanism, where plastic acts as a binder that
reduces soil moisture content and plasticity, while paper fibers
strengthen the soil matrix through increased cohesion. The syner-
gy of two types of waste in the optimum proportion produces reli-
able, sustainable, and more economical stabilization performance
than traditional alternatives such as cement or lime. Use is suitable
for regions with unstable subgrade and high water content, with
prerequisites for the availability of waste material, controlling
proportions (+10% plastic, +8% paper), homogeneous mixing, and
compaction according to technical specifications. This approach
offers practical, cost-effective and environmentally friendly solu-
tions to improve road infrastructure.

Keywords: plastic waste, paper waste, soil stabilization, Califor-
nia bearing ratio, toll roads, environmental sustainability, subgrade
stabilization.
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The object of this study is the electrochemical anodic dissolution of
a heat-resistant nickel-based superalloy containing rhenium and other
alloying elements in acidic electrolytes containing sodium chloride. The
investigated alloy was obtained from scrap of high-temperature equip-
ment. The anodic dissolution of the superalloy was studied in two acidic
media: sulfuric and methanesulfonic acids. A comparative analysis of
cyclic voltammetry and galvanostatic experiments was carried out. In
sulfuric acid electrolyte, anodic processes proceed more vigorously, as
indicated by higher current densities. However, this method records not
only the dissolution currents of metals but also side processes such as
anodic oxygen evolution and re-oxidation of dissolved ions. Under galva-
nostatic conditions, which allow direct determination of alloy mass loss,
it was shown that methanesulfonic acid with sodium chloride provides



a higher dissolution rate despite the medium’s lower conductivity.
This effect is explained by the higher solubility and stability of the
methanesulfonates of the alloying components (Cr, Al, Nb, Ta, Re),

which reduce the tendency of the surface to repassivate. In the
H,S0, + NaCl medium, dissolution proceeds more uniformly but at
lower mass efficiency, attributed to the formation of poorly soluble
sulfates. In the methanesulfonate electrolyte, within the current
density range of 1.5-2.5 A-dm, the ratios of Ni, Cr, Co, W, and Re
were closest to those in the original alloy, while rhenium was detected
in solution, unlike in the sulfuric medium. The obtained results can
be applied to optimize the initial stage of superalloy recycling and to
develop electrochemical technologies for the recovery of strategically
important metals from industrial waste.

Keywords: superalloy recycling, anodic dissolution, rhenium
recovery, nickel-based superalloy.
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This study investigates concrete mixtures modified by partial or
complete replacement of cement and sand with granite and gabbro
sludge from stone-processing plants, activated with a 12M NaOH
solution to improve their mechanical properties and microstructure.

The task addressed relates to the excessive accumulation of
sludge waste from the stone-processing industry, which pollutes the
environment and predetermines the need to reduce the consumption
of natural resources (cement and sand) in concrete production. This
production is accompanied by high CO, emissions and significant
costs. All these factors necessitate designing environmentally friendly
and economically viable construction materials.

The study investigated the effect of replacing cement (0-100%) and
sand (0-100%) with a mixture of granite and gabbro sludge on compres-
sive strength and ultrasonic pulse velocity after 7, 14, and 28 days of
curing. Replacing up to 30% of sand provides a compressive strength
of 45-50 MPa while replacing up to 20% of cement provides 30-32 MPa
on day 28, meeting structural requirements (>10 MPa). The ultrasonic
velocity (4200-4300 m/s at 30% sand replacement and 3800-4000 m/s at
20% cement replacement) indicates the preservation of a dense structure.

Distinguishing features of the results are attributed to the com-
bination of granite and gabbro sludge activated with NaOH that pro-
duces a microfiller effect and enables pozzolanic activity. This makes
it possible to reduce sand consumption by 30% and cement by 20%
without a significant loss of strength. Unlike conventional mixtures or
solutions using only one type of sludge, strength reduction proceeds
more slowly due to fewer microcracks.

The results are suitable for producing environmentally friendly
concrete for road and residential construction under moderately ag-
gressive environmental conditions. The optimal replacement (30%
sand or 20% cement) is effective under both laboratory and industrial
conditions, provided that the sludge has a homogeneous composition
and is activated with NaOH.

Keywords: stone-processing sludge, geopolymer concrete, waste
utilization, mechanical strength, ultrasonic properties, material nano
activation.
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This study’s object is the concrete for general construction
purposes that includes recycled aggregates formed from the pro-
cessing and classification of residues from damaged or destroyed
concrete buildings and structures, including those affected by
military operations. The task addressed relates to the use of re-
cycled concrete aggregates in conventional concrete, including the
partial or complete replacement of natural aggregates. This area of
research is aimed at devising a framework for the application of
recycled concrete aggregates as a secondary raw material for the
construction industry.

This paper describes the characteristics of recycled concrete ag-
gregates from recycled concrete structures. It was found that these
aggregates have significant structural defects such as cracks and pores
of various origins. They are also characterized by compositional het-
erogeneity and an increased content of weak grains, at around 18%.
Meanwhile, the content of fine fractions is almost 34%. This naturally
worsens the physical and mechanical properties of concrete made
with such aggregates.

However, a rational approach to using concrete mix components
makes it possible to obtain concrete with appropriate performance
characteristics, corresponding to class C20/25 (29.2 MPa) with 50%
recycled concrete aggregate content.

Using this type of aggregate could conserve natural minerals,
tackle the issue of disposing of large-tonnage industrial waste, as well
as significantly improve the potential for large-scale reconstruction
in Ukraine. This may be achieved by accelerating the construction of
damaged and destroyed housing stock and by obtaining a substantial

raw material resource in the form of recycled aggregate as an alterna-
tive to local materials.

Keywords: recycled aggregate, granular composition, structural
defects, physical and mechanical characteristics of concrete.
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PO3POBKA KOMITO3HIIII TA MOAEJIOBAHHS BJIACTUBOCTEM BIOIIOJIMEPHOI CUCTEMH /1
TEJIEBX KOCMELNEBTHUYHUX 3ACOBIB 3 ITPOJIOHI'OBAHOIO AIE€IO (c. 6-13)

B. B. Ilyrarin, O. M. BiimsHIOK, B. B. IlaHaceHko, A. II. Bexiaceka, f. O. CBinjosa, O. O. 3osgoryxiHa, H. JI. AnrraeBa,
H. 10. MacauritiHa, 1. B. 3a6pogina, T. B. KoBaiboBa

OG6’eKTOM JIOCTI[PKEHHSI € BJIACTUBOCTI 6i0IOIiMEPHOI CUCTEMU I ITPOJIOHTOBAHO]I IOCTABKYA KOCMEIIEBTUYHUX aKTUBHUX iHI'Pe/li€HTIB
Ha OCHOBI IIPUPOAIHUX ToJlicaxapyziB (rialypoHaTy HaTpiro Ta XiTo3aHy).

V¥ po6GoTi BupinyeTscs mpobaeMa BiICyTHOCTI METOZOJIOTII AJIsi IIPOTHO3YBAHHSI BJIACTUBOCTEH 6i0Io/IiMepHOI CUCTEMHU Ha eTalli IIPoeK-
TyBaHHS. L1 MeToz010TisI Ma€e 3B’3yBaTH 11 KOMIIOHEHTHU CKJIaZ, i3 (PyHKIIOHATBHIMHU Ta CTPYKTYPHO-MEXaHITHIMHU XapaKTePUCTUKAMMU.
Kpurepiem ontumizaniii Mmae 6yTH ZOCATHEHHS KOHTPOJIBOBAHOTO IPO(MIII0 BUBLIbHEHHS Ti{podibHOr0 aKTUBY (IeKCIIaHTEeHOITy) Ge3 Iovar-
KOBOTO «BHOYXOBOT0» e(heKTy. BcTaHOBJIEHO, 1110 ONTUMAJIBHIM € CITiBBiIHOLIEHHS 2,5% TiaypoHaTy HaTpito Ta 1,2% XiTo3aHy, 110 3a6e31edye
BUBiNbHEHHS 30-35% JIeKCIIAHTEHOJTY 3a 6 rofl. Ta 60-65% — 3a 24 roj;. CTpyKTypHO-MeXaHiuHU aHaIi3 migTBepAUB (hOPMYBaHHs CTaGiIbBHOTO
resio 3 B>A3KicTio 9800 + 250 mlla-c i Mogynem 36epiranHs 325 ITa. Lle MOSICHIOEThCST YTBOPEHHSAM IIiTbHOI MOJTiesIeKTPOsTiTHOI Mepeski 3a
PaxyHOK eJIEKTPOCTaTUYHUX B3a€MOZAiH Mi>k aHIOHHMMU IpylIaMu TiaJTypoHaTy HaTpilo.

Pe3ynbTaTi OCTiPKEeHHA 6ioToiMepHOI CMCTEMU BKJIIOUAIOTh PO3POOKY alpoKCUMaliiHuX Mozeseid. 11i Mozesti mporHo3yoTs mpodins
BUBLIPHEHHS /IEKCITAHTEHOJIY Ha OCHOBI KOHIIEHTpAIIil MOTiMepiB i OIiHIOIOTh CTPYKTYPHO-MeXaHi{uHi BJaCTUBOCTI 6i0TIO/IiIMEPHOI CCTEMM.
OTpuMaHi pe3y/IbTaTi MOXCYTb OYTH BUKOPHCTAHi y KOCMELIeBTUYHII1 TPOMHUCJIOBOCTI /ISl CTBOPEHHS I'eJIeBUX 3aC00iB i3 IIPOJIOHIOBAHOIO Aii-
e1o. EdhexTrBHiCTB cicTeMu TiATBeppKeHA in vitro y docharHoMy GydepHomy posuuHi (pH 7,4; 37°C). KputepieM eeKTUBHOCTI BUCTYIIHIIO
JIOCSITHEHHST KOHTPOJIBOBAHOTO Ipo(dimto BUBLIbHEHHS: 30-35% aKTUBHOI PEYOBHHHU 3a 6 TOAuH Ta 60-65% 3a 24 TOAWHM, 10 3a6e3Ieuye
TPHUBAJY [Iif0 6e3 II0YaTKOBOTO «BHOYXOBOT0» €(EKTY.

Kurrouosgi ciioBa: 6iorosriMepHa cuctema, IIpOJIOHIOBaHA /IOCTaBKA, KiHETHKA BUBITBHEHHS, CTPYKTYPHO-MeXaHi{YHi BIaCTUBOCTI, Toie-
JIEKTPOJITHUI KOMILIEKC.
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PO3POBKA MOJEJII BUMIPIOBAJIbHOT'O KOHTPOJIFO KOMIIOHEHTIB CKPAIIJTEHOI'O HA®TOBOT'O I'A3Y
3 BUKOPVICTAHHSIM BATATOIITAPOBOT'O ITEPITEIITPOHA (c. 14-22)

B. II. Ky, A. A. Kyimk

OG6’eKTOM JOCJTi/PKEHHS € IPOIieC BUMiPIOBAJILHOTO KOHTPOJIIO KOMITOHEHTIB CKpaIIeHOro HaTOBOTO rasy 3 BUKOPUCTAHHSIM Gararomnia-
poBoro neprenTpoHa. Po3misgaerses mpotaeMa HeloCTaTHhOI eDeKTUBHOCTI iCHYFOYMX METO/[iB BUMipIOBAaJIbHOTO KOHTPOJII0 KOMIIOHEHTIB
CKparJieHoro HagToBoro rasy. YacTkoBo i MO)KHA BUPIIIATH IUIIXOM JUCTAHIifHOr0 BUMipIOBaHHS KOMITOHEHTIB CKpaIlJIeHOro HaTOBOTO
rasy Ta 06po6K1 OTPUMAHUX JAAHUX i, BiZITIOBi/[HO, KOHTpOIIIO HeitpoMepesxeto. [IpoTe BUHMKaE iHIIA ITpo6ieMa, OB s13aHa 3 CKJIAZHICTIO BUKO-
PUCTAHHS HEHPOHHUX MEPEeX y MOeAHAHHI 3 TeprdepiiiHIMU IPUCTPOSIMU, 30KpeMa 3ac00aMH, CEHCOPAaMH, JATYMKAMU TOLLIO, Ta IIOTPe6OI0
B 3HAYHUX 00YMCITIOBATBHUX MOTY>KHOCTSIX.

B crarti nipeAcTaBieHO MOZeIb BUMIpIOBaJIBHOTO KOHTPOJIIO KOMIIOHEHTIB CKpaIlJIeHOro Ha(hTOBOrO rasy, sika BpaxoBye ioro ¢izuuHi
0COGIMBOCTI, 3 BUKOPUCTAHHSAM 6araToIapoBOro MEepLENTPoHa, 10 3abe3redye 3B’s130K 3 3ac00aMH BHMipIOBaHHS rasy. MexaHi3MoM Ji0-
CSITHEHHS I[UX pe3y/IbTATiB € HaBYaHHS MOJIeJIi 3TiIHO MOKa3HUKIB e()eKTUBHOCTI Ha OCHOBI BXiIHUX /IaHUX BiJIIOBiHO /0 chopMOBaHMX
o3HaK. Bucoka y3aranpHIO04a 3/1aTHiCTh Ta e(DeKTUBHICTD iMIOCTPyeThCsl KoedillieHToM AeTepMiHallii, sknii ckias 0,845. Bucoka TOUHICTh
I7TFOCTPyeThCSl HU3BKUM 3aTaIbHUM CepeIHIM 3HaueHHSIM CepefiHbOI aGCOMIOTHOI TTOXUOKH, siKa ckiiaia 1,1%. Lle cTasmo MOXXJIMBUM 3aBASKH
BiZIMIHHMM OCOGJIMBOCTSIM 3aIIpOIIOHOBAHOIO pillleHHs, a caMe OITUMi30BaHil apXiTeKTypi Mozesii BiZIlIOBi{HO /10 06’ €KTY AOCIiPKEHHS Ta T1
BXiJHUM O3HaKaM. LIMM 03HaKaMH € IUIONIi CBITJIOBUX CMY)KOK, IX Jlorapr(MiuHi CIiBBiZHOIIEHHS, TeMIIepaTypa, CyMa Ta pi3HHUIS I'YCTUH
KOMIIOHEHTIB CKPaIlJICHOTO Ha)TOBOTO rasy.

OTpuMaHi pe3ysbTaTH MOXKYTb OYyTH BUKOPHMCTAHI Ha IPAKTUIL y NMPUKJIAJHUX 33Ja4aX aHaJi3y CKIajly CKpAIJIEeHOTro rasy, 30KpeMa Ha
ra303alpaBHUX CTAHIIiSAX, HA(TO- Ta ra30MepepoOHNX 3aBO/IAX, Y FA30BUX CXOBUIAX TOIIO.

KurrouoBi cyroBa: ckparuieHHi HadToBuUIA ra3, 6araTolapoBuil epLenTpPoH, cepeiHs abCo0THA MoXUOKa, koedilieHT JeTepMiHanii.
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BHU3HAYEHHA BIIVIUBY IOOAHHA INTACTHKOBHX TA ITAITEPOBHX BIAXOAIB HA CTABLJIISAIIIIO
OCHOBHOTI'O IIOKPUTTA JJIA INTIATHUX JOPOT (c. 23-31)

Moch. Khamim, Raden Ajeng Mariyana, Roland Gasenda Suryaningrat, Mohamad Zenurianto, Sugeng hadi Susilo

VY 1iif cTaTTi po3rIAAAEThCS CTaOIbHICTD I'PYHTY 3 BUCOKMM BMiCTOM BOAY Ta HU3BKOIO HECYUOIO 3[aTHICTIO, 1[0 MOXKe ITOIIKOJUTH JOPOXK-
HE ITOKPUTTS Ta CKOPOTUTH TEPMiH CJIy>KOM TUIaTHOI opory. ITpo6ieMa mosisirae B TOMY, 1[0 BUCOKUI BMICT BOAY Ta HU3bKa HeCy4a 3/jaTHICTh
I'PYHTY MOXYTb CIPUYMHUTUA HECTaOi/IbHICTh 3eMJIAHOTO TTOJIOTHA Ta 3HMXKEHHS eKCILTyaTallilfHUX XapaKTePUCTHK JIOPOYKHBOIO MOKPUTT.
EkcrieprMeHTa/IbHI Bapiallii 3 BUKOPHCTAaHHAM IUIACTUKOBUX BiZIXO/IiB 3 BiJICOTKOM 7%, 10% Ta 15%, manepoBUX BiZiXO/iB 3 BifICOTKOM 4%, 8%
Ta 10% y IO4aTKOBUI I'PyHT. Pe3ynbTaTu MoKasasy, 1[0 AOoJaBaHHs IUIACTUKOBUX Ta MANlePOBUX BiIXOZIB 3HAUHO Mi/BUIIyEe MilIHICTb I'PyHTY



Ta 3HaueHHd kasidopHilicbkoro koedinienra Hecydocri (KKH) nopiBHsHO 3i 3BMuaitHuMu crabiysizaropamu. IIIacTUK HiBUIIYeE OIIip 3CYBY
Ta 3MEHIIye TIOTeHI[iaJl PO3BUTKY, TOZ] SIK MaITip migBuILye Koresito. IToegHaHHs 10% ITACTUKOBUX BiJIX0O/iB Ta 8% IariepoBUX BifX0/iB 3a6e3-
TIedye ONTHUMAaJIbHI pe3y/IbTaTH, Ki BiAIIOBIZAI0Th KpUTEpPisM cTabiizamnii 3eM/IsTHOTO TI0JI0THA, ITpy IjboMy 3HadeHHs KKH pocsirae 10,5% Ha
11-it genb. HagmipHe BUKOPUCTaHHSA IUX MaTepiasiB 3MeHIlye 1iiibHicTh IpyHTY Ta KKH. Ileii pesysnbraT 3yMOB/I€HUI JOJaTKOBUM MeXa-
Hi3MOM, Jle TUTACTHK JIi€ SIK CIIOJyYHa PEYOBHHA, 1[0 3MEHIIy€e BMiCT BOJIOTH Ta IIJIACTUYHICTb I'PYHTY, TOZi SIK ITAIlePOBi BOJIOKHA 3MilHIOIOTh
I'PYHTOBY MaTPUIIIO 3aBJSIKYU MiZBUIIEHHIO Kore3il. CHHepris BOX TUIIIB BiIXO[iB B ONTHMaJIbHIi Iporopiii 3a6e3mnedye HafiitHy, CTiliKy Ta
eKOHOMIYHiITy cTabimizarito, HiXK TpaJULiliHi aTbTepHATHUBY, TaKi K IIEMEHT a60 BalTHO. BUKOPUCTaHHS MiAXOAUTH AJIsI PETioHiB 3 HeCTabiIb-
HHM I'PYHTOBUM ITOKPUTTSIM Ta BUCOKMM BMiCTOM BOJH, 3 IIePeAyMOBaMU HAsIBHOCTI BiZIXOZiB, KOHTPOJIIO ITponopiii (+10% riacTuxy, +8%
Tiarepy), OfiHOPi/THOTO 3MilllyBaHHsI Ta YIIJIbHEHHS BiZITIOBITHO ZI0 TEXHIYHUX BUMOT. Takuil Mmizixizi IPOIIOHYe MPaKTUYHI, EKOHOMIYHO edek-
THBHI Ta €KOJIOTiYHO YHCTi PillleHHS /IJIs TIOKPAIeHHS JJOPOXKHBOI iHPpacTpyKTypH.

KurrouoBi coBa: 11acTUKOBI BiZIX0AM, ManiepoBi Bifxou, crabinizanisa rpyHTy, KanidopHiiicbkuii koediljieHT HecyyocTi, IIaTHI fopory,
€KOJIOTiYHa CTiliKicTh, cTabimizallis IpyHTOBOTO TTOKPUTTSI.
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BU3HAYEHHA EPEKTHUBHICTI TA CEJIEKTHBHICTI AHOAHOI'O PO3SYNMHEHHA >)KAPOMIITHOI'O
CYIIEPCIIJTIABY 3 PEHIEM Y CEPEJOBHUIITAX 3 XJIOPUA-IOHOM TA CYJIb®ATHOIO ABO
METAHCYJIb®OHOBOIO KM CJIOTAMM (c. 32-40)

B. A. KotoK, 10. €. CkHap, T. €. ByrupiHa, 1. B. Ckuap, I. B. Cyxa, O. B. /leMuuIimnaa

OG6’eKTOM JIOCTIi/[PKEHHS € eJIeKTpoXiMiuHe aHO/He PO3UMHEHHs YKapOoCTiHKOro HikeJIeBOro CymepcIlaBy, 10 MiCTUTh peHiit Ta iHmi
JIETYIOUi €JIEMEHTH, y KUCJIOTHUX eJIEKTPOJIiTax i3 JoAaBaHHAM XJIOpU/Y HaTpito. JloCIipKyBaHUII CIIJIaB OTPUMAHO 3 JIOMY BUCOKOTEMIIepa-
TypHOro 06J1a/IHaHH. Y Po6OTi OCIi/IKEHO aHOIHE PO3YMHEHHS IbOT'0 CYIIEPCILIABY Y IBOX KMCJIOTHHX Cepe/IOBUIaX — HAa OCHOBI cipyaHOl
Ta MeTaHCYIb()OHOBOI KUCIOT. BUKOHAHO MOPiBHANIBHUI aHaJIi3 pe3yJIbTaTiB I[UKJIiYHOI BOJBTAMIIEPOMETPIil Ta TaTbBaHOCTATUYHUX €KC-
TepUMEeHTIB. BCTAHOBJIEHO, 1[0 B €JIEKTPOJIITI HA OCHOBI CipuaHOI KMCJIOTH aHOAHI IpoIecH Tepe6iraloTh iHTeHCHUBHIIIIE, TIPO 1[0 CBiTYaTh
6inpIi TycTHHU CTpyMy. IIpoTe Takuii MeToz (ikcye He JMIIe CTPyMH PO3UMHEHHS MeTasiB, a ¥ mo6iuHi mpouecu — aHOAHE BUAIIEHHS
KHCHIO Ta /JOOKMCHEHHSI PO3YMHEHHX i0HIiB. Y TaJbBaHOCTATMYHMX YMOBAX, IO ZI03BOJITIOTH Ge3IT0cepesiHbO BU3HAYATH MACOBi BTPaTH
CIUIaBY, ITOKA3aHO, 1110 METAHCY/IH()OHOBA KHCJIOTA 3 XJIOPU/IOM HATpir0 3a6e3reuye 6iJblly MBUAKICTh PO3YMHEHHS, HABITh MOTIPU HIDKYY
€JIEKTPOIIPOBiIHICTh cepefoBHINa. 1le TOsSCHIOEThCS BHUINOI PO3YMHHICTIO Ta CTa6GiMBbHICTIO MEeTaHCY/Ib(OHATIB JIETyIOUNX KOMIIOHEHTIB
(Cr, Al, Nb, Ta, Re), 1110 3MeHIIIye CXHJIbHICTB TOBEPXHIi /10 TacuBarnii. ¥ cepegouii H,SO4 + NaCl po3unHeHHS BifiOyBaeThCst 6i1b1I piBHO-
MipHO, X04a 3 MEHIIIOI0 MacOBOI0 e(eKTUBHICTIO, 1[0 3YMOBJIEHO YTBOPEHHSAM MaJOPO3UNHHUX Cy/lb(aTiB. Y MeTaHCY/Ib()OHATHOMY eJIeK-
Tpoutiti B inTepBai j = 1.5-2.5 A/am? crissigHomenus Ni, Cr, Co, W Ta Re Ha#6iibu1 61u3bKe [0 CKJIaAy BUXIZAHOTO CILIABY, IPU [[LOMY Y
PO3YMH IepexXoAuTh i peHiil, BificyTHi# y cipuaHokucioMy cepepoBuili. OTpuMaHi pe3yJIbTaTH MOXKYThb OyTH BUKOPUCTaHI /Il ONTUMi3alLil
TIepIIoi CTafil mepepo6KH HKapOMIIIHUX CIUIaBiB Ta pO3POOKH eJIEKTPOXiMiYHUX TEXHOJIOTii BUJIyYE€HHS CTPATEeTiqHO Ba)KJIMBUX METAJIB 3
IIPOMUCJIOBUX BiIXOAiB.

KurrouoBi ciioBa: epepo6Ka CyrepcIiaBiB, aHOJHE PO3UNHEHHS, BIJIyIeHHS PeHilo, HiKeJIeBi CylepCIuIaBy.
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PO3POBKA PEIEIITYP 'TEOBETOHIB HA OCHOBI AKTUBOBAHOT'O IVIAMY KAMEHEOBPOBKH JIJIA1
SMEHIITEHHSA CIIOXKUBAHHSA ITPUPOAHUX PECYPCIB (c. 41-48)

B. I. IlTampaii, B. B. KopoGiiiuyk, I. B. JleoHens, B. B. MeasHuk-Illampaii, 1. O. HaymoB

OG’eKT AOCTiPKEeHHS € 6EeTOHHI CyMillli, MOAM(IiKOBaHI IUISIXOM 9aCTKOBOI 260 ITOBHOI 3aMiHM IIEMEHTY Ta ITiCKy I'PAaHITHUM i raGpoBUM
1IJIAMOM KaMeHeoOpOOHUX MiANPUEMCTB, 3 akTHBalielo 12M pozunHoM NaOH jyist oKpaleHHs TXHIX MeXaHiUHUX BJIacTUBOCTEHl i Mikpo-
CTPYKTYpH.

IIpoGsiema, sika BUpilllyBasiack, IOJAra€ B TOMY, 1IJ0 HaZiMipHe HaKOIIMYEHHS IUIAMOBUX BiJIXOZiB KaMeHe0OpOOHOI IIPOMHUCIIOBOCTI 3a-
OPYHIOE TOBKIJLIS, 1110 BUKJIMKAE TOTPeOY B 3HIKEHHI CIIOXKMBAHHS IIPUPOJHUX pecypciB (1leMeHTY, MicKy) y BUpOoOGHHUIITBI GeToHYy. Ile BUpo6-
HUIITBO CYIIPOBO/PKYETHCS BUCOKMMHM BUKHaMu CO, i 3HAYHMMM BUTpaTaMU. Yce Iie BUMarae po3poOKy eKOJIOTiYHO YHUCTHX Ta €EKOHOMIYHO
BUT{IHUX OyZiBeJIbHUX MaTepiaJiB.

JocmimpkeHo BIUIMB 3aMiHU neMeHTy (0-100%) Ta micky (0-100%) CyMiIlIIiO TpaHiTHOTO Ta raGpoBOTO IITAMy Ha MII[HICTh HA CTHCK i
LIBUZKICTD NOMIMPEHHs YAbTPa3ByKy micist 7, 14 i 28 ni6 TBepjHeHHs. 3amiHa micky fo 30% 3a6esneuye MinHicTb 45-50 MIIa, a LieMeHTy
110 20% — 30-32 MIla Ha 28-My 7100y, 1[0 BiiTTOBijae KOHCTPYKIiiHIUM BuMoraMm (>10 MIIa). IIIBuAKicTE yIbTpa3ByKy (4200-4300 Mm/c mipu 30%
3aMiHM micky Ta 3800-4000 M/c ripu 20% 3aMiHU LIEMEHTY) BKa3ye Ha 30epeXKeHHs LIiJIbHOI CTPYKTYPH.

Oco6IMBOCTI Ta BiAMiHHOCTI pe3y/IbTaTiB MMOJISITAIOTh B TOMY, 1[0 BUKOPUCTAHHS KOMOiHaIlii IpaHiTHOro Ta rapoBOro IUIaMy 3 aKTUBa-
nieto NaOH 3a6e3mneuye MikpodinepHuii edexT i myrosaHoBy akTUBHICTb. Ile 103BOJIsSI€ 3MEHIIUTH CIIOKMBAHHS ITicKy Ha 30% i IileMeHTy Ha
20% 6e3 3Ha4HOI BTpaTH MirtHocTi. Ha BifMiHy Bif TpaguIiiiiHiX cymilieii yu pillieHb 3 OHUM THUIIOM LIUIaMy, MII[HICTh I1a/jae IIBU/LIE Yyepe3
YTBOPEHHS MiKPOTpIIl[HH.

Pe3ysbTaTHl MPU/IATHI /711 BAPOOHUIITBA €KOJIOTIYHO YMCTUX OETOHIB [t Oy/liBHUIITBA AOPIT i )KUTJIOBUX CIIOPYZ 332 YMOB IIOMipHO arpe-
CUBHUX cepenoBuil. OnTuManpHa 3aMiHa (30% micky a6o 20% 1ieMeHTy) eeKTHBHA B JJA60pAaTOPHUX i MPOMUCIOBUX YMOBAX, SIKIO LILIAM
Mae OfHOpigHuM ck1az i akTuByeTbcss NaOH.

KirrouoBi c10Ba: 11u1aM KaMeHeo6pOGHOT IIPOMUCIIOBOCTI, TeOnoTiMepHHil 6eTOH, yTHUI3allis BiAX0AIB, MexaHiqHa MillHiCTb, yJIBTPa3By-
KOBI BJIACTUBOCTi, HAHOAKTHUBAIlisl MaTepiary.
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ITPOEKTYBAHHA CKJIA/IY BETOHIB 3ATAJIBHOBY/IIBEJIbHOI'O ITPM3HAYEHHSA HA OCHOBI
PEITUPKYJIBOBAHUX 3ATIOBHIOBAYIB (c. 49-57)

0. 10. KoBanpuyk, B. B. 303yuHers, II. B. IToripyra, B. B. I'paGoBuak

OG6’eKTOM IOCIi/KEHHS € OETOHM 3araJIbHOOY/IiBeIbHOTO IMPHU3HAYEHHS 3 BUKOPUCTAHHSIM PELUKIIHIOBUX 3aII0BHIOBAYIB, 1[0 YTBOPU-
JIMCh BHACIIIOK ITPOIIeCy IepepoOKy Ta Kiacudikarii 3aguikiB 6eTOHHUX Oy/iiBesIb i CIIopy, 110 3a3HaJIN PyHHYBaHb Ta ITOUIKO/)KEHb, B TOMY
YHCJIi BHACTIJOK BefleHHs 60iioBux fiil. [Ipo6sieMa, sika BUpILlyBaIacsl B XOZi JOCiPKeHb, 30cepe/keHa Ha 0COOJIMBOCTSIX BUKOPHUCTAHHS
3aIT0BHIOBAYIB 3 PEIIMPKY/IbOBAHOIO GETOHY B TPAANIIHHNX GETOHAX, B TOMY YHMCJIi YaCTKOBIill Ta ITOBHIiH 3aMiHi IPUPOAHNX 3aIIOBHIOBAiB.
JlaHuii HaIpsIM JIOCJTi/KEHb CIIPSIMOBAHUI Ha PO3pOOKY 3aca/ JI/Isi BUKOPHCTAHHS 3alI0BHIOBAYIB 3 PEIMPKYJILOBAHOTO OETOHY, Y SIKOCTi BTO-
PUHHOI CHPOBHUHM JIJIs TasTy3i Oy/[iBHUITBA.

BkazaHO XapaKTepUCTHKY 3aII0BHIOBAUiB 3 PEIIMPKY/IbOBAHOIO OETOHY HA OCHOBI Ilepepo6sieHMX 6eTOHHUX KOHCTPYKIiil. BctaHOBIIEHO,
110 TAaKWH 3aII0OBHIOBAY Ma€ 3HAuHi Jje)eKTH CTPYKTYpU IpeACTaBIeH] TPillfHAMU Ta IMOpaMU Pi3HOTO IOXO/KEHHS, a TAKOXK XapaKTepHu3y-
€ThCSI HEOHOPIIHICTIO CKJIa/Ty Ta Mi/IBUIIIEHUM BMIiCTOM 3epeH CJIa0KUX ITOPiJ, o CKIafae 61n3bko 18%. IIpu oMy BMiCT TOHKUX (paKIfiit
cKJIaJjae Maibke 34%. 3BicHO, Iie moripiiye (i3uKo-MeXaHiqHi XapaKTePUCTHKU GeTOHY Ha OCHOBI TaKOro 3anoBHIOBavYa. OJ{HaK palioHaJIbHUI
AXiZ 0 BUTPATH KOMIIOHEHTiB 6ETOHHOI CyMillIi /{03BOJIsSIE OTPUMATH GETOH 3 Bi/[MOBIIHNMMU €KCIUTyaTal[ifHUMU XapaKTePHUCTUKAMHU, 1[0
BiAinoBiaroTh Ki1acy C20/25 (29,2 MIIa) mpu 50%-My BMiCTi 3aII0BHIOBAiB 3 PELIUPKYJIbOBAHOTO GETOHY.

BUKOPUCTaHHSA TaKOr'0 TUITy 3aII0BHIOBAYa JJO3BOJIMTh 36KOHOMUTU NIPUPOAHI KOPUCHI KONIAJIMHU, BUPILIMTU MUTAHHA yTUIi3a1lil BeIu-
KOTOHQ)KHUX IIPOMUCJIOBUX BiIXOZIiB i 3HAUHO PO3MIMPUTH MOXKJIMBOCTI I[OZ[0 MIMPOKOMACIITAGHOI BifiOy0BM Ykpainu. Lle MoxuMBO 3a pa-
XyHOK HapoOIIleHHs TeMITy Oy/liBHUIITBA MOIMIKO/PKEHOT0 Ta 3pyifHOBAaHOT0 YKUTIOBOTO (DOH/Ty 32 PaXyHOK OTPUMaHHS BEJIMKOT0 CHPOBUHHOTO
pecypcy y BUIVISZIi BTOPUHHOIO PELUPKY/IbOBAaHOTO 3aII0BHIOBAYa sIK MiCIIeBOI CHPDOBHUHH.

KU1r04o0Bi cjI0Ba: peliupKy/IbOBAaHUI 3aII0BHIOBaY, 3epHOBUI ckiIaf, AedekTu CTpyKTypH, hi3uKo-MexaHiuHi XapaKTepUCTUKU GeTOHY.
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