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Compositional reservoir modeling often requires a large num-
ber of instantaneous calculations. To reduce the dimension of the
problem and the amount of computation, several components are
usually grouped into pseudo-components. However, to model surface
processes, it is important to have a detailed phase composition. Ac-
curate fluid composition requires laboratory analysis, which is costly
and time-consuming. This study addresses this issue by introducing
an advanced delumping procedure aimed at providing an accurate
fluid characterization.

The primary objective was to develop a sophisticated delumping
procedure capable of precisely describing detailed fluid compositions
from calculations involving mixtures. Its goal is to reduce reliance on
laboratory analysis, making the process more efficient. The results
obtained from this research can improve the planning and modeling
of surface facilities, developed under conditions of reservoir pressure
above saturation pressure.

To test the effectiveness of the proposed delumping and achieve
the goals set, experiments were carried out on compositional simu-
lation of oil production in the Caspian basin. The procedure uses
reduction parameters calculated from simulation data and an ana-
lytical approach to characterize fluid compositions from the original
data. Detailed fluid compositions obtained through laboratory PVT
analysis were then compared with the results of simulation using
PV Tsim software and numerical delumping procedures. The findings
showed a close agreement between the outcomes of detailed compo-
sitions obtained through the delumping procedure and of laboratory
analysis, with an average deviation less than 5 %, confirming the
effectiveness of delumping as an alternative method for obtaining an
accurate fluid composition.

Keywords: delumping, lumping, fluid description, fugacity coef-
ficients, PVTsim software, pseudo-components.
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The object of the research is the period of induction of accelerated
oxidation of biotechnologically transesterified fatty systems that
do not contain trans isomers of fatty acids. The paper defines the
rational ratio of fatty raw materials in mixtures for biotechnological
transesterification. The results obtained make it possible to develop
biotechnologically transesterified three-component fat systems
(palm stearin, coconut and sunflower, or soybean, or corn, or sesame
oil) to obtain substitutes for milk fat. The proposed calculation
of melting points of transesterified fat systems of a wide range of
ratios of raw components allows us to justify such rational ratios of
components that allow obtaining finished products with a melting
point of 33.0..33.5°C. It is effective to use the products of the
developed composition in view of the technological requirements of
consumers for their oxidizing capacity. The data obtained in the work
are explained by the fatty acid and antioxidant composition of low-
melting components of fat systems in a different range of their ratios,
which determines different technological properties, in particular,
the melting point and stability to oxidation of finished products. A
feature of the obtained results is the competitiveness of the obtained
fat systems, which are characterized by the absence of atherogenic
components and the presence of biologically valuable polyunsaturated
fatty acids in the composition. The results of the research make it
possible to minimize the cost of raw components while preserving the
nutritional value and technological characteristics. An applied aspect
of using the scientific result is the possibility of expanding the range of
milk fat substitutes with high nutritional value.

Keywords: biotechnological transesterification, fat systems, fat
peroxide value, oxidation induction period.
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Water is a very important component for humans in everyday
life. The need for clean water is currently increasing, especially for
people living in coastal areas, this is because the water still contains
salt and smells. Solar radiation energy is an alternative energy source.
However, its use has not been utilized optimally, as science develops,
solar energy has become an object of research, and one discovery of
the use of solar energy is distilling sea water using solar energy.

Under these conditions, research will be carried out on clean
water distillation equipment, to see and analyze the productivity
of water produced by clean water distillation equipment that uses
zinc-coated steel tanks. The results obtained do not rule out the pos-
sibility that this distillation device with a zinc-coated steel tub can
be used to reduce the problem of lack of clean water, especially as
it is known in coastal areas where solar energy sources are not only
abundant but also very abundant, but the availability of clean water

is limited. still very minimal. So that existing solar energy sources
can be used as an energy source in distillation equipment to produce
clean water.

From these results, the productivity of the water produced can
be seen that solar radiation has a great influence on increasing the
efficiency of the distillation equipment. Then the results of con-
densate water production and efficiency produced by a tool with
a one-sided cover glass are greater than a tool with a double-sided
cover glass.

Keywords: solar energy, solar radiation, sea water, productivity,
efficiency, zinc coated steel, cover glass, clean water.
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This research investigates Alumina (Al,O3) and Magnesium
nano membrane layers using hybrid technology. Hybrid is a concept
of combining two or more materials/elements to achieve something
better. Hybrid technology was developed because of the possibil-
ity of combining materials/elements which, if used simultaneously,
has more advantages than if used independently. The problem to be
solved is to find the best composition of Alumina and Magnesium
hybrid membranes. Superhydrophobic properties of the membrane
are achieved at a percentage of Mg:50 %, Aly03:50 %. At a composi-
tion below 50 % Mg, the small surface roughness has a low surface

tension, while the Hy production reaction by Mg is also low, so
the surface tension carrying capacity of the gas and the roughness
of the droplets is not strong, which causes the hydrophobicity to
be low. In compositions above 50 % Mg, Hj production by high
Mg makes bubbles cover the roughness peaks so that the surface
tension is lower and changes the superhydrophobic to hydropho-
bic properties. At a high Mg percentage, Hy production is very
large, while surface roughness decreases due to minimal Al,Os.
As aresult, the roughness grooves are unable to accommodate Hy
gas bubbles, the bubbles completely cover the roughness peaks
which are the source of surface tension so that the hydrophobic
properties become hydrophilic. The results of this best hybrid
composition can be used as a guide in making superhydrophobic
membranes on Alumina (AlyO3) and Magnesium alloys. This
membrane application is used as a filtration membrane in the wa-
ter purification process. Superhydrophobic membranes are widely
applied in membrane distillation, membrane gas absorption and
pervaporation.

Keywords: hybrid technology, superhydrophobicity, surface
roughness, hybrid composition, membranes.
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A comprehensive study of the impact of electrode design and
iron deposition mechanism on the enhancement of the capacity
of an all-iron redox flow battery (AIFB) has been conducted. The
research is focused on revealing the complex interaction between
electrode architecture, iron deposition behaviour, and battery
capacity.

Using a developed experimental setup, five different electrode
designs are investigated. These designs include variations in the ar-
rangement of carbon felt (CF) and non-woven fabric (NWF) layers
and critical factors affecting iron deposition. Battery charge and
discharge experiments were carried out under controlled conditions,
simulating practical operating regimes with a current density of
50 mA/cm? and a compression ratio of 80 %.

The results demonstrate the influence of electrode design on
iron deposition and, consequently, on battery capacity. The electrode
configuration with two layers of CF and two layers of NWF exhibits
a specific capacity exceeding 700 mA-h/cm?.

Analysis using scanning electron microscopy (SEM) comple-
ments the capacity determination results by providing valuable
information about the spatial distribution of iron on the electrode



surfaces. Furthermore, quantitative analysis using ZAF correction

reveals uniform models of iron deposition on the surface of electrode
E, indicating its potential for optimizing AIFB performance.

This study provides a comprehensive understanding of the re-
lationship between electrode design, iron deposition behaviour, and
ATIFB capacity. The results offer insights for improving electrode
configurations, ultimately contributing to the development of ef-
ficient energy storage solutions.

Keywords: all-iron flow battery, electrode architecture, iron
deposition, battery capacity, carbon felt.
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The object of the research is the quality of cementing oil and
gas wells with increasing the strength and deformation capacity of
cement stone using basalt fibers.

Cement slurry used in cementing oil and gas wells faces the
problem of failure under the influence of hydraulic fracturing and
perforation procedures. This failure leads to the formation of cracks
and may require remedial cementing, which increases operating costs
and complicates the process of oil and gas production. Moreover, this
problem can lead to premature well water breakthrough and cause
serious damage such as oil and gas shows and blowouts, which poses
a threat to the environment and safety. To solve the problem of the
destruction of cement stone under external influences, the study
proposed the approach of reinforcing with basalt fiber.

During the study, a cementing material based on Portland ce-
ment, reinforced with various concentrations of basalt fibers (0.1 %,



0.5%, 1% and 2 %), was developed and tested. Cement strength
tests at 2, 7, and 14 days, along with deformation monitoring under

load, were performed.

The addition of basalt fibers to cement stone significantly im-
proved its strength characteristics. The most successful results were
achieved with the addition of 0.5 % basalt fibers, resulting in an 11 %
increase in compressive and flexural strength. Basalt fibers comple-
ment the structure of cement stone, increasing its ability to deform.

One of the key features of the obtained results is the possibility
of improving the strength of the cement stone without losing its
fluidity as a cement slurry.

The results obtained are applicable in the development and pro-
duction of cement materials based on basalt fibers. This will improve
the quality of well cementing and reduce the risks of complications.

Keywords: oil well cement, cement composite materials, basalt
fiber, strength, deformation characteristics.
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According to the national standard body in Indonesia, the com-
pressive strength of 20 MPa concrete is medium quality concrete.
Medium-strength concrete is usually used for floors, light construc-
tion, houses, warehouse factories, and sidewalks. The use of medium-



strength concrete is very broad, it is necessary to continuously

conduct research to produce new innovations. Previous research on
the utilization of waste rubber tires has been carried out. Research
on the development of concrete with the use of waste tire rubber
powder is very interesting to do considering the waste of used tires
that continues to increase along with the increase in the number of
motorized vehicles in Indonesia. Portland Cement (OPC) and Port-
land Pozzolan Cement (PPC) are the two types that will be used in
this research to see its effect on concrete with waste rubber powder.
These two cements also have different corrosion resistance. And
seawater is one of the triggers of high concrete corrosion. Research
on the development of concrete with the use of waste tire rubber
powder is very interesting to do considering the waste of used tires
that continues to increase along with the increase in the number of
motorized vehicles in Indonesia. Portland Cement (OPC) and Port-
land Pozzolan Cement (PPC) are the two types that will be used in
this research to see its effect on concrete with waste rubber powder.
These two cements also have different corrosion resistance. And sea-
water is one of the triggers of high concrete corrosion.

This study aims to analyze how the compressive strength of
PPC concrete compares with OPC and the addition of used tire
powder under seawater treatment conditions. Six concrete variants
were made and then tested for compressive strength. The compres-
sive strength values of variants 1 to 6 were obtained as 20.78 MPa,
18.26 MPa, 19.56 MPa, 16.58 MPa, 13.03 MPa. The results show
that tile powder is not effective in increasing construction strength,
but the use of PPC cement is more effective than the use of OPC in
improving construction, especially for cement use in buildings close
to sea water.

Keywords: compressive strength, waste tile powder, portland
cement, portland pozzolan.
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The object of research is fine-grained concrete on slag Port-
land cement. Owing to the significant content of metallurgical
industry waste in its composition, slag Portland cement belongs to
ecologically acceptable products. However, the insufficient rate of
formation of its structure and, as a result, the main quality indicator,
which is compressive strength, limits the field of use of slag Portland
cement. Therefore, in the studies, the goal was to increase the speed
of formation of the strength of fine-grained concrete made on slag
Portland cement. The studies of the influence of modification of slag
Portland cement with water, activated by the use of the hydrophobic
hydration mechanism, established the factors affecting the speed of
formation and the value of compressive strength of fine-grained con-
crete made on slag Portland cement. It has been proven that these
factors include the type and amount of applied water nanomodi-
fiers, as well as the type and amount of fine concrete aggregate. The
analysis of the study results confirmed that the introduction of water
activated by the mechanism of hydrophobic hydration into concrete
in ultra-small doses significantly increases the rate of formation of
concrete strength. Given this, the strength of the resulting modified
fine-grained concrete based on slag Portland cement at the age of
2 days exceeds the strength of the similar concrete without additives
by 60 %, and at the age of 210 days — by 25 %. This allows us to assert
the effectiveness of the identified mechanism of modification of slag
Portland cement. Thus, there are reasons to assert the possibility of
targeted regulation of the processes of forming a strong structure of
fine-grained concrete based on slag Portland cement by using water
activated by the mechanism of hydrophobic hydration.

Keywords: fine-grained concrete, Portland slag cement, hydra-
tion, concrete modification, surfactants, water activation.
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PO3POBKA I 3ACTOCYBAHHS AJITOPUTMIB BUSHAUEHHSI XAPAKTEPHUCTHUK ILIACTOBOIO ®MJIIOIAY /11
OTPUMAHHS TOYHOT'O OIHCY PVT-MOJIEJI IJII KASAXCTAHCBKOI HA®TH (c. 6-20)

Jamilyam Ismailova, Dinara Delikesheva, Aibek Abdukarimov, Nargiz Utegenova, Adel Sarsenova

Komrosuitiiine Mozie/TIOBaHHST IJIACTIB YaCTO BUMATAE BEJIMKOT KiIBKOCTI MUTTEBUX 00UMciIeHb. sl 3MEHIIIeHHsT PO3MIPHOCTI 3a/1a4i Ta
o6csry 00YncIeHb KillbKa KOMIIOHEHTIB 3a3BUYaii rpynyroTh y rnceBaokoMnonenT. OHAK JIsh MOJIEJIOBAHHS TIOBEPXHEBUX TIPOIIECIB Baxk-
JIMBO MaTH JieTaiabHuii (hazosuii ckiai. TouHuil ckia/ maactoBoro (JIoifLy BUMarae poBeAeHHs JabopaTOPHOro aHali3y, SIKUil € JJOPOruM i
TPYAOMICTKUM. Y JaHOMY JIOCJI/UKEHHI 1151 Ipo0JieMa BUPIIIYEThCS NIJISIXOM BBEICHHS YIOCKOHAIEHOT MIPOIIeyPH PO3TPYIYBaHHS, CIIPSMO-
BaHOI HA OTPUMAHHS TOUYHOI XaPAKTEPUCTUKH MJIACTOBOTO (PITIOiTY.

OcCHOBHA MeTa MoJIsATana y po3pooili CKIaJHOI TPOIELYPU PO3TPYIYBAHHS, 3AaTHOI TOYHO ONMCATH AETATbHI CKIaan (OB Ha OCHOBI
pospaxyHkis cymineit. fi MeToro Gyo 3MeHITeHHS 3a/MeKHOCTI Bijl TabOPaTOPHOTO aHAi3Y, 3poGHBIIH ITpotiec Gibin edekTHBHIM. Pesysra-
TH, OTPUMAHI y TAHOMY [OCTi/KEHH], T03BOJISIIOTH O MIITNTH TIJTAHYBAHHSI Ta MOJIETTIOBAHHS HA3EMHUX CTIOPYI, TII0 PO3POOJISIIOTHCST B YMOBAX
IIJTACTOBOTO THCKY BHUIIE THCKY HACHYEHHSI.

JLust iepeBipku eeKTHBHOCTI 3aTPOMOHOBAHOTO METO/TY PO3IPYITYBAHHS Ta IOCSTHEHHS TIOCTABJIEHNIX ITijiell OyJIi POBe/IeH] eKCIIEPUMEHTH 3
KOMITO3HITIIHHOTO Moz ioBaHst BunoOyTKy Hadri B Kacriiicbkomy Gaceiini. ¥ mporieypi BHKOPHCTOBYIOTBCS TAPAMETPH CKOPOYEHHS, PO3PaxX0-
BaHi HAa OCHOBI JIAHNX MOJIEJIIOBAHHS, Ta AaHAJITUYHUI TTi/IXI/] /U1 XapaKTePUCTUKN CKJIajly (hJIIOI/IiB HA OCHOBI BUXIJIHUX JaHuX. /leTabHi cKiamn
umoizis, oTprMari 3a onomoroio Jaboparoporo PV T-anaisy, 3rofoM MopiBHIOBaIN 3 pe3yJIETaTaMi MOJETIOBAHHS 3a IOTOMOTOIO TIPOIPAMHOT0
3abesneuerHss PVTSim Ta umcesbHUX mporeayp posrpymyBanHst. OTpUMaHi Pe3yJbraTi TMOKa3ain OJM3bKY BiMOBIIHICT MK Pe3yJbraTaMmu
JIETAJIbHIX CKJIA/IIB, OTPUMAHKX 32 JOMOMOTOIO MPOIEyPU PO3TPYITYBAHHSI, Ta PE3YJIETATaMU JaGOPATOPHOTO aHAJ3Y 13 cepeHiM BiIXIIEHHIM
MeHItie 5 %, 110 MiATBeP/UKYE eeKTUBHICTb PO3IPYILyBaHHS B SIKOCTI aJIBTEPHATHBHOTO METOJLY OTPUMAHHSI TOYHOTO CKJIA/LY (IIIoijLiB.

KiiouoBi ci1oBa: posrpyItyBaHHs, IPYITyBaHHsL, OIUC (JI0iiB, KoedillieHTH JETIUOCTI, Iiporpamue 3abesnedertst PV Tsim, 1ICeBIOKOMIIOHEHTH.
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PO3POBKA CTABIVIbHUX 10 OKUCHEHHSA BIOTEXHOJIOITTYHO ITEPEETEPU®MIKOBAHUX
TPbOXKOMIIOHEHTHHX JKMPOBHUX CUCTEM (c. 21-28)

A. II. Bexnincska, O. M. bumsniok, H. 10. Macauirina, I. A. Beaux, O. B. 3psrinuesa, T. B. T'ourap, C. B. Crankesuy, I. B. 3a6poaina,
0. B. Manyuy, I'. B. CrenanbpkoBa

OG’€KTOM JIOCII/KEHHS € Tepiol iIHAYKIHT PUCKOPEHOTO OKUCHEHHST 610TeXHOIOTIUHO TiepeeTeprudiKOBaHUX JKUPOBUX CHCTEM, IO HE
MICTSATh TPAHC-130MePIiB KUPHUX KUCJIOT. B po6OTI BUBHAUEHO palliOHAbHE CITIBBI[HOIIEHHST KMPOBOI CUPOBUHU B CyMilIax /st Gi0TeXHOJIO-
riunoi nepeerepudikaiii. OTpuMani pesyJbraTi 103BOJIAIOTH PO3poOIATH GIOTEXHOIOrYHO HepeereprdiKoBaHi TPHOXKOMIIOHEHTHI JKUPOBI
cuctemu (TTATbMOBHMHN CTeapUH, KOKOCOBA I COHSNIHMKOBA, a00 COEBa, ab0 KyKypyassHa, abo KyHKyTHA OJil) Il OTPUMAHHS 3aMiHHUKIB
MOJIOYHOTO JKUPY. 3allPOIOHOBAHUIT PO3PaXyHOK TeMIIEPaTyp IJIAaBICHH: repeeTepnikoBaHNX KUPOBUX CHCTEM IIMPOKOTO /ialla30Hy CIIiB-
Bi/THOIEHb CHPOBIHHNX KOMIIOHEHTIB /[O3BOJISIE OOIPYHTYBATH Taki PamioHATbHI CIiBBIAHONIEHHS CKIAIOBUX, SIKi 03BOJISIOTh OTPUMATH
rOTOBI POAYKTHU 3 Temieparyporo miasiaerns 33,0..33,5 °C. IIpoaykiiito po3pobaeHoro ckiany € eheKTUBHUM 3aCTOCOBYBATH 3 OTJISILY Ha
TEXHOJIOTIYHI BUMOTH CIIOKUBAYIB /10 il OKUCHIOBAIBHOI 3faTHOCTI. OTpuMaHi B poOOTi [MaHi TOSICHIOIOTHCS KIPHOKUCIOTHUM Ta aHTHOKCH-
JAHTHUM CKJIQJIOM HU3BKOIIJIABKIX CKJIQ/[OBUX JKIPOBUX CHCTEM B PI3HOMY /lialla30Hi IXHIX CITiBBiIHOIIEHD, 1[0 3yMOBJIIOE Pi3Hi TEXHOTIOTIUHI
BJIACTHBOCTI, 30KpEMa TeMIIEPaTypPy [UIABJIEHHS Ta CTablIbHICTD 10 OKUCHEHHS TOTOBOI mpoayKitii. OcobIMBICTIO OTPUMAHUX PE3YJIBTATIB €
KOHKYPEHTOCIIPOMO’KHICTh OTPIUMAHUX )KMPOBUX CUCTEM, SIKi BIZIPI3HAIOTHCS BiZICYTHICTIO aT€POreHHIX KOMIIOHEHTIB i MPUCYTHICTIO Y CKJIA/I
6i0sTOTiYHO MIHHUX MOJIIHEHACHYEHNX JKUPHUX KHUCJIOT. Pe3ysbraTi JOC/iKEeHDb T03BOJIIIOTh MiHIMI3yBaTH BapTiCTh CUPOBHHHUX KOMIIO-
HEHTIB 3 OZIHOYACHINM 36€PeKEHHSIM XapU4OBOI I[IHHOCTI | TEXHOJIOTTYHIX XapaKTePUCTUK. [IPUKITAHUM acTeKTOM BHKOPUCTaHHS HAYKOBOTO
Pe3YJIbTaTy € MOKJIMBICTD PO3IINPEHHS ACOPTHMEHTY 3aMiHHUKIB MOJIOYHOTO JKUPY 3 BUCOKOIO XapYOBOIO MiHHICTIO.

Kimouosi cioBa: GiorexHosoriuna nepeereprdikartisi, 5KUPOBi CHCTEMI, IIEPOKCUIHE YUCIIO KUY, TEPIo/] IHAYKIIT OKUCHEHHS.
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OIITHKA IPOAYKTUBHOCTI YMCTOI BOJU B IUCTUJISIIIITHOMY OBJIAJTHAHHI 31 CTAJIEBUMA
OIIMHKOBAHUMU BACEITHAMM (c. 29-35)

Nita CV Monintja, Kennie A. Lempoy, Arwanto MA Lakat

Bona € jiyse BaKJIMBOIO CKIAIOBOIO /ISt JIOIMHE B MOBCAKIEHHOMY sKuTTi. [ToTpeba B unCTiil BojIi B MaHuil yac 3pocrae, 0cobIuBO ISk
JHOJIEH, SIKI KUBYTH Y TIPHOEPEKHUX palloHax, 1ie TOMY, 10 BOJIa BCe IIe MiCTHTD CiJib i 3artaxu. EHeprist COHSIYHOTO BUITPOMIHIOBAHHST € aJIbTep-



HATUBHUM JpKepesioM eHeprii. OiHak 11 BUKOPHUCTaHHS He BUKOPHCTOBYETHCS ONITUMAIBHO, OCKIIbBKI HAYKA PO3BUBAETHCS, COHSIYHA €HEPTist
cTaja 06’ €KTOM JOCTIIKEHH S, 1 O/IHEe BIAKPUTTA BUKOPUCTAHHA COHSYHOI eHeprii — 11e JUCTUJIALISE MOPCHKOT BOJM 3a J0MOMOTOI0 COHSTYHOT
eHeprii.

3a 11X YMOB IIPOBOAMIIOCS AOCTIKEHHS 00/ Ia/IHAHHS [UIs IUCTHJIAIIT YUCTOl BOAM, 1[06 MOOAYNTH Ta IIPOAHAIZYBATH TIPOYKTUBHICTH
BOIH, BIPOOJIEHOT 06JIaIHAHHAM JIJISI IUCTUIISAIT YUCTOI BOJIH, SIKE BUKOPHCTOBYE CTAJI€B] pe3epByapH 3 OIIMHKOBAHNM MOKPUTTIM. OTpuMani
pe3yJIbTaTH He BUKJIIOUAIOTh MOXKJINBOCTI BUKOPUCTAHHS IIbOTO TUCTHIISIIIIITHOTO IIPUCTPOIO 3 OIIMHKOBAHOIO CTAJICBOIO BAHHOIO /11T 3MEHIIICH-
Hs1 TIPOGJIeMHU HecTadi YueTol BOAM, 0COOINBO, IK MU 3HAEMO B IIPUOEPEKHUX paiioHax, Je JKepesaa COHsYHOI eHeprii He TiIbKK PsCHI, ane i
JysKke baraTo, ajie JIOCTYIMHICTh YUCTOl BOAM oOMeskeHa abo MiHiMasibHa. TAKUM YHMHOM, ICHYIOUi /Kepesia COHSIYHOT eHeprii MOKHAa BUKOPHCTO-
BYBATH SIK JDKEPEJIO eHepril B IUCTHISIIIIHHOMY O0JIaIHAHHI JIJIsT OTPUMAHHS YHCTOI BOJM.

3 X pe3ysIbTaTiB MOKHA MOOAYNTH MPOAYKTHBHICTH BUPOGJIEHOI BO/IH, 1110 COHSIYHE BUTPOMIHIOBAHHS Ma€ BEJMKHUIl BILINB Ha ITi/BH-
mieHHs e(heKTUBHOCTI AUCTHIIATIIHOTO oOmaaHanust. To/i pe3y/ibraT yTBOPEHHST KOHEHCATY Ta e(heKTUBHOCTI, CTBOPEHI IHCTPYMEHTOM 3
OJIHOCTOPOHHIM MOKPUBHUM CKJIOM, Oy/IyTh GiIbIINMU, HisK IHCTPYMEHTOM 3 IBOCTOPOHHIM MOKPUBHUM CKJIOM.

KmouoBi cioBa: constuna enepris, COHsTYHa pajiialtis, MOPCbKa BOJIA, IPOAYKTHBHICTD, e()eKTUBHICTD, OIIMHKOBAHA CTAJh, TOKPUBHE CKJIO,
4HCTa BOJA.
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INEHTU®IKALIA OCOBJIUBOCTEI IIOPCTKOCTI IIOBEPXHI TA YTBOPEHHSI ITYXUPIB H, HA
CYIEPTIIPO®OBHUX BJIACTUBOCTAX MEMBPAH Al,03 TA Mg (c. 36-48)

Rachmat Subagyo, I.N.G. Wardana, Agung S.W, Eko Siswanto, Andy Nugraha, M. Munawar Fadilah, Agusnaedi,
Ahmad Fadhila Ramadhani

VY boMy 0CTiKEHHI OCTIKYI0ThCsT HaHoMeMOpaH i mapu okeuay aniominiio (AlyO3) i Mariiio 3 BUKOpUCTAHHAM riOpU/IHOT TeXHO-
siorii. Tibpua — 1e KOHIeNIisg NoeaHaHH ABOX ab0 Gibie MaTepianiB/eJIeMeHTIB I JOCATHEHHS 40roch Kpanioro. [i6puaHa TeXHoI0-
rig Gysa po3pobiieHa yepes MOKJAMBICTD KOMOIHYBaHHs MaTepialiB/eJeMeHTIB, AKi IPK 0HOYACHOMY BUKOPUCTAHHI MAIOTh GiJIblie epe-
Bar, HiK sIKIIIO BUKOPUCTOBYBATH OKpeMo. IIpobiema, siky TOTpiGHO BUPITIUTH, - 3HAWTH HalKpaIUii CKiaj riopuaHux MeMOpaH 3 OKCHLY
asmoMiHito Ta Martio. Cynepriapodo6Hi BAACTHBOCTI MeMOPAHU 10CATAIOTHCS TIPK MpoleHTHOMY BMicTi Mg: 50 %, AlyOs: 50 %. ¥V ckuani
nmkde 50 % Mg HeBesinka MIOPCTKICTH MOBEPXHI Ma€ HU3bKUI MOBEPXHEBUI HATAT, TO/I SIK peakilist yrBopenus Hy 3a qonomoroio Mg
TAKOXX HHM3bKa, TOMY Hecyda 3/[aTHICTh ra3y /0 MOBEPXHEBOTO HATSATY Ta HIOPCTKICTh Kparesb € He3HAYHNUMU, 10 CIPUYUHSIE Tipo-
dobHicTb, sika TOBUHHA OYTH HU3bKOW. Y KOMIO3UIsAX i3 BMicToM nmoHax 50 % Mg yrBopenns Hy 3a paxyHOK BHCOKOTO BMmicTy Mg
MPU3BOINTH IO TOTO, MO OYIBOAIIKN MOKPUBAIOTH KM IMIOPCTKOCTI, 3aBASIKM YOMY MOBEPXHEBUN HATAT € HIDKYNM i 3MIHIOE CyTIepri-
apodob6Hi BiracTusocTi Ha rizpodobHi. IIpu Bucokomy BizcoTkosomy BMicTi Mg yrBopents Hy ayske Benuke, TOAI AK MOPCTKICTH 110-
BEPXHI 3MEHIIYEThCS Yepe3 MiHiMaibHy KinbKicTh AloOz. Y pesysibraTi KaHaBKM HIOPCTKOCTI He MOKYTh BMicTUTH Oynbbaniku rasy H,
Oy IbOAIIKY TTOBHICTIO MOKPUBAIOTH THKKM MOPCTKOCTI, SIKi € JPKEPEJIOM MTOBEPXHEBOTO HATSTY, TaK 10 riApohoOHI BIaCTUBOCTI CTAIOTH
rigpodimbaumu. PesysibraTu i€l Haiikpaioi ribpuaHoi KOMIIO3UILIT MOKHA BAKOPUCTOBYBATH SIK OPIEHTUP Y BUTOTOBJIEHHI CyTIepriapo-
(hobuux mem6Opan wa oxcuai amominio (AloO3) i MarmieBux craBax. 1l MemOpana BUKOPUCTOBYEThCS sIK (inbrpaitiiina MmemOpana B
npoueci ounnterts soau. CyneprizpodobHi MeMOpaHU HIMPOKO 3aCTOCOBYIOTHCSI B MEMOPAHHIN AUCTUIIANIT, MEMOPDAHHOMY MOTJIMHAHHI
raszy Ta nepBamnapartii.

Kar040Bi cioBa: ribpuaHa TeXHOIOTISA, CymepriapodoOHiCcTh, MOPCTKICTh TTOBEPXHI, MiGpUAHA KOMITO3UILS, MEMOPaHH.
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PO3POBKA METO/IY 3BLJIBINIEHHS EMHOCTI AHOJLY 3AJII30-3AJI3HOTO IPOTOYHOTO
AKYMYJISITOPA (c. 49-57)

A. C. Bongap, O. B. JlinioueBa, M. B. Buk

[TpoBesieHO KOMILIEKCHE JTOCTI/IKEHHS BIUIMBY KOHCTPYKILII €JIeKTPOIIB 1 MeXaHi3My OCa/UKeHHS 3ai3a Ha MiJIBUIEHHS EMHOCTI 3aJ1i30-
3aT3HUX TPOTOYHUX akyMyJissTopiB (3311A). [locuimkenns 3ocepeskeHe Ha PO3KPHUTTI CKIIAIHOI B3AEMO/Iii MiXK apXiTeKTypPOIO eJeKTPO/IiB,
MOBE/IIHKOIO OCAJIPKEHHST 3a1i3a Ta EMHICTIO aKyMYJISATOPA.

BukopucToByo0ur po3pobieHy eKCIepUMEHTATbHY YCTAHOBKY, Y POOOTI BUBYAETHCS I1'SATh PIHUX KOHCTPYKILiii eneKTpoiB. I1i KOHCTPYK-
1ii BKJIIOYAIOTH Bapialiii y posrairyBanti mapis ByrieiieBoro gerpy (BD) i wenposignoro dherpy (HIID), ta kputuuni hakropu, 1Mo BrImBa-
10T Ha OC/KEHHS 3a7i3a. EXCIiepuMenTH i3 3aps1/1oM 1 PO3psiIoM akyMyJIsiTopa MIPOBOAMIN Y KOHTPOJIbOBAHUX YMOBAX, IMITYIOUN IIPAKTUYHI
PeKUMIE 3 po60UOI0 TYCTHHOW cTpyMy 50 MA /cM? i cTynieHeM cTucHerHst 80 %.

Pegynprati 1eMOHCTPYIOTD BILTHB KOHCTPYKIIii €T€KTPOIB HA OCAPKEHHS 3a1i3a i, SIK HACTi/IOK, HAa EMHICTh akyMyJaTopa. Egextpoana
koniryparitist 3 ioma mmapamu BO i goma mapamu HIID gemoncTpye nmutomy eMHICTb, 1110 riepesuirye 700 MA*roz,/cm2,

Amai3 3a 0TIOMOTOIO CKaHyIouoi exeKTponHoi Mikpockorii (SEM) momoBHioe pe3ysbrati BU3HAUEHHS €MHOCTI, HAZATOUN I[iHHY
indopmario 1Mpo MPOCTOPOBUIT PO3IOJIN 3a1i3a HA MOBEPXHSIX eaeKTpoaiB. Kpim Toro, KijibKicHMIT aHai3 i3 3aCTOCYBAaHHSIM KOPEKIIil



ZAF BusBIsie piBHOMIpHI MOJesIi OCa/pKeHHs 3ai3a Ha MOBEPXHI ejekTposa E, mo Bkasye Ha 1Oro moTeHial A ONTUMIi3allil mpo-
nykruHocti 331TA.

Ile mocaijpkenns 3abesnedye IicHe ysIBIEHHsS 3B13Ky MK KOHCTPYKIIEIO €JEeKTPOAIB, TOBEAIHKOIO OCAKEHHs 3ajli3a Ta €MHiC-
110 33TTA. Pesysbratu HAIAOTh PO3YMIHHS JIJIsI BAOCKOHAJIECHHS KOH(DITYpaIliii eJeKTPOIiB, 0 B KiHIEBOMY IACYMKY CIPUSIE PO3POOIL
eheKTUBHUX pillleHb st 30epirants eHeprii.

Kmou4oBi cnoBa: 3as1i30-3a1i3HII TPOTOYHMIT aKyMYJISITOP, apXiTEKTypa €JIeKTPO/Y, OCAIPKEHHS 3aJ1i3a, EMHICTh aKyMyJISITOpa, BYTJIe-
1eBuii dherp.
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BU3HAYEHHS BILIUBY APMYBAHHS BA3AJIbTOBOIO ®IEPOIO HA JIEO@OPMAIIITHO-MIITHICHI
XAPAKTEPUCTHKHN IIEMEHTHOI'O KAMEHIO (c. 58-65)

Arman Kabdushev, Dinara Delikesheva, Darkhan Korgasbekov, Bauyrzhan Manapbayev, Marzhan Kalmakhanova

OG6’ €KTOM TOCTI/IZKEHHSI € AKICTD [IeMEeHTYBaHHsI HaTOBUX i Ta30BUX CBEPAJIOBUH 3 MBUIIEHHSIM MIillHOCTI Ta edopMalliiinol 31aTHocTi
[EMEHTHOTO KaMEeHIO 3 BUKOPUCTAHHIM 6a3abT0B0i (hidpH.

IlemeHTHUIT 1AM, 110 BUKOPHCTOBYETHCS TIPU IIEMEHTYBaHHI HATOBUX i Ta30BUX CBEPIJIOBUH, CTUKAETHCS 3 TIPOOJIEMOIO PYIiHYBaHHS
Ml BIVIMBOM MIPOIIECIB Tipopo3puBy iacta i nepdopartii. larne pyiiHyBaHHS TPU3BOANTD 0 YTBOPEHHS TPIlMH 1 MOKe moTpebyBaTH Mo-
BTOPHOTO IIEMEHTYBaHHsI, 110 301/IbIIIy€ eKCILTyaTalliiiHi BUTPATH Ta YCKJAQIHIOE npotiec BuaobyTKy Hadth i ragy. Biabim Toro, s npobaema
MOXKe IIPU3BECTH /10 Mepe[YacHOTO IIPOPUBY BOJM B CBEP/IJIOBUHI i 3aBIaTH Cepilo3HOI MKO/Y, TAKOI K BUXOIM Ta BUKU/IM HADTH i rasy, 1o
CTAHOBHUTH 3arpo3y HABKOJMIIHbOMY CepefoBHINy i Gesrmerti. [t BUpimeHHst mpobieMu pyiiHyBaHHsI EMEHTHOTO KaMEHIO TIPU 30BHIIIHIX
BIUIMBAX Y JOCI/KEHH] 3alIPOTIOHOBAHO METOJI apMYBaHHs1 6a3a/1bTOBOIO (hiOPOT0.

VY xomi pocaimpkents Gyno po3pobsieno Ta BUPOOYBAHO B'SKYUMI MaTepias Ha OCHOBI MOPTJIAHAIEMEHTY, apMOBaHU 6a3abroBOIO
}i6poro pisnoi kounentparii (0,1 %, 0,5 %, 1 % ta 2 %). IIpoBeaeHi BUMpoOYBaHHs [[EMEHTY Ha MIlHICTh uepes 2, 7 i 14 aHiB 3 KOHTpOJIEM
nedopmartii mii HAaBaHTAKEHHSIM.

JonpaBannst 6a3aiabroBoi (hiOpPH 10 EMEHTHOTO KaMEHIO 3HAYHO TTIOKPAIIUIIO HOTo MillHicHi XapakrepucTuku. HailGipin yerminmi pesyib-
Taru Oyau JocATHYTI npu gogasanti 0,5 % GasansroBoi Gibpu, Mo IpusBeso 10 36iIbIIeHHS MII[HOCT Ha cTuck i Burus Ha 11 %. Basansrosa
(hibpa OMOBHIOE CTPYKTYPY HEMEHTHOTO KaMeHIo, TTABUIIYIOYH H0r0 3/IaTHICTD 10 Aedopmaltii.

OnHi€ro 3 KIIOYOBUX 0COOMMBOCTEN OTPUMAHKX PE3YJIBTATIB € MOKIMBICTD TABUIIEHHS MIITHOCTI IIEMEHTHOTO KaMeHI0 6e3 BTpaTh Horo
IJIMHHOCTI Y BUIJIA/I IEMEHTHOTO IIJIaMY.

OTrpuMani pe3ysbraTii MOKYTh Oy TH 3aCTOCOBaHi PU po3poOIli i BUPOOGHUIITBI IIEMEHTHUX MaTepiasiB Ha 0CHOBI GasansToBOI (hiGpu. Ile
JIO3BOJINTD IJIBUIUTH SIKICTh [IEMCHTYBAHHS CBEP/IJIOBUH Ta 3HU3UTH PU3UKHU YCKJIA/HCHb.

Kio4oBi ci10Ba: cBep/I/IOBUHHUIT [IEMEHT, IIEMEHTHI KOMITO3UIIiiHI MaTepiasiu, Gazaibrosa (hibpa, MilHiCTh, gedopMartiiii XapaKTeprCTHKH.
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INEHTU®IKAIIA 3AKOHOMIPHOCTEIT ®OPMYBAHHS MIITHOCTI BETOHY 3 BUKOPUCTAHHAM IEMEHTY
PORT LAND POZZOLAN (PPC) TA IIOPOLIKY 3HOIIEHHUX IIIWNH B YMOBAX OBPOBKI MOPCbKOIO
BOJOIO (c. 66-73)

Sahat Martua Sihombing, Dodi Tresna Yudiatna

3rijgHo 3 HaliOHAJILHUM CTAHAAPTHUM opraHoM B IHjoHesii, Minnicts Ha cruck Gerony 20 MIla Bignosinac Getony cepeaHboi
skocTi. Beron cepeanboi MilIHOCTI 3a3BUYail BUKOPUCTOBYIOTH IS MiJIJIOTH, JIETKUX KOHCTPYKILIH, Oy AMHKIB, CKIaJAChKUX TIPUMITIEHD,
TpOTyapiB. 3acTOCyBaHHs OETOHY CepeIHBOI MII[HOCTI Ay:Ke IMMPOKe, HEOOXIAHO TMOCTIIHO MPOBOANUTH TOCII/UKEHHS /TSI OTPUMAHHS
HOBMX iHHOBaNLill. By/u nposejgeni momnepeani A0CAiKEHHs MOA0 yTHAI3AI]l BiANpalboBaHUX IYMOBUX MKH. JlocaizKeHHs po3poOKu
6eTOHY 3 BUKOPUCTAHHSIM I'yMOBOTO TIOPOIIKY 3 BiAPAI[bOBAHUX IIIH € Ay’Ke I[iKaBIM, BPAXOBYIOUN BiZIXOII BUKOPHCTAHUX IIIH, SIKi
[POIOBKYIOTh 301IbITYBATHCS PA30M i3 301IbIIEHHAM KIJIbKOCTI MOTOPU30BaHUX TPAHCIIOPTHUX 3ac00iB B [HH0HE3ii. [TopTaanaiieMeHT
i myrosnanoBuit [lopTiaH/IleMeHT — 1€ [[BA THIH, SIKi BUKOPHCTOBYBAINCS B I[HOMY JTOCII/KEHHI, 106 T06a4uTH OTO BILIUB HAa GETOH
i3 Biaxogamm rymosoro nopomky. Ili Ba meMenTn Takok MaioTh Pi3Hy CTIHKICTh 10 KOpo3ii. A MOpChbKa BO/Ia € OJHUM i3 YUHHUKIB BH-
COKOI KOpo3il 6eToHy.

Ile mocuipKeHHs Mae Ha MeTi TPOaHaJi3yBaTH, sIK MIITHICTh Ha cTHCK GeTomHy 3 [TopTian/iemMenTy mopiBHIOETHCS 3 myroganoBum [Topr-
JIAHIEMEHTOM i I0/IaBaHHSM TTOPOIIKY BUKOPHCTAHUX IIMH B yMOBaxX 00pOOKH MOPCBKOIO BOZIOK. ByJI0 BUTOTOB/IEHO TTiCTh BapiaHTiB 6 TOHY,
SIKI TIOTIM TIepeBipeHi Ha MillHICTh pu cTrCKY. OTPUMAaHO 3HAYeHHsT MIIIHOCTI Ha cTUCK BapianTiB 1—-6: 20,78 MIla, 18,26 MIla, 19,56 MIla,
16,58 MI1a, 13,03 MIla. PesysbraTit TOKa3yioTh, M0 MJIUTKOBUI TOPOIIOK He € eheKTUBHUM JIJISI MiABUIIIEHHS MIITTHOCTI KOHCTPYKILil, ajTe BH-
xopucranus [lopriaananementy € 6ib1 ePEKTUBHUM, HisK BUKOPUCTAHHS myosianoBoro IloprianeMenTa st MOKpalleHHsT KOHCTPYKILT,
0COBJIIBO /ST BUKOPUCTAHHS 1[EMEHTY B OYIiBJISIX 0613y MOPCHKOI BOIN.

KomouoBi ciioBa: MilHiCTh Ha CTHUCK, TOPOIIOK Biaxois minTky, [lopraananement, nynosanosuii [loprianaiement.
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OOPMYBAHHA MIITHOCTI APIBHO3EPHUCTOI'O BETOHY HA OCHOBI MO/IUMIKOBAHOI'O
HIJIAKOIIOPTJIAHAIEMEHTY (c. 74-81)

0. O. Inmxkina, I. O. ITickyn

O06’eKTOM BUKOHAHUX JOCTI/UKEHD € APIGHO3EPHUCTHI GETOH HA NMIJTAKOMOPTIAHAIIEMEHTI. 3aBAAKN 3HAYHOMY BMICTY Y CBOEMY CKJIAJi
Bi/IXO/IiB MeTATyPTiiTHOI TIPOMHUCIOBOCTI, TMMITAKOMOPTIAHAIIEMEHT BiZIHOCUTHCS /10 €KOJOTIYHO TPUHHATHAX MPOAYKTIB. OMHAK HeTOCTATHS
MIBUIKICTH (POPMYBaHHsI fOTO CTPYKTYPH i, sIK HACJIIZOK, OCHOBHOTO MOKA3HUKA AKOCTI, IKUM € MIIHICTh TIPU CTUCKY, OOMEKYE Tajysb BU-
KOPUCTAHHSI IMIJIAKOTIOPTIaH/IIeMeHTY. ToMY B TIPOBEIEHNX JOC/IIKEHHSIX 32 MeTy GYyJIO MOCTABJIEHO MiABUIIEHHS MIBUIKOCTI (hOPMYBaHHS
MIITHOCTI APiGHO3EPHUCTNX GETOHIB, BUTOTOBIEHNX Ha MIJTAKOTIOPTIAH/AIIEMEHTI.

IIpoBenenumMu OCHiPKEHHAMY BIIUBY MOAUDIKAIi] MITAKOMOPTIAHAIIEMEHTY BOIOI0, AKTHBOBAHOIO BUKOPUCTAHHIM MEXaHi3MYy TiZipo-
(obroi rigpararii, BcTaHOBIEHO (haKTOPH, 110 BIVIMBAIOTH Ha MBUAKICTH (DOPMYBAHHS Ta BEJIMYMHY MIITHOCTI IPU CTUCKY APIOHO3EPHUCTOTO
6eTOHY, BUTOTOBJIEHOTO Ha IMIIAKOTIOPTAaH/AeMenTi. JIoBefeHo, mo A0 o3HaueHuX (GakTopiB BIIHOCATHCSA BUA Ta KiJIBKICTh 3aCTOCOBAHUX
HaHOMOAMMIKATOPIB BOM, a TAKOK BUJ Ta KIIbKICTH APIOHOTO 3amoBHiOBaYa 6eTOHY. AHATI30M Pe3yJbTaTiB NPOBEACHUX AOCI/KEHD /-
TBEP/UKEHO, M0 BBEJEHHS B GETOH BOAM, aKTHBOBAHOI 32 MeXaHiZMOM TimpodobHoi rigpararii y HagMalnx 103ax, 3HAYHO ITiBUILYIOTH
HMIBUJKICTb (DOpMyBaHHS MillHOCTI 6eTouy. 3aB/IAKN 1[bOMY MiIIHICTb OTPUMAHOrO MO/N(DIKOBAHOIO JAPIGHO3EPHUCTOrO GETOHY Ha OCHOBI
MIJIAKOTIOPTJIAH/IeMeHTY y Bitti 2 106u Ha 60 % 1epeBuIiye MilfHicTh aHasoriaHoro 6etony 6e3 106aBok, a y Bitti 210 1i6 Ha 25 %. Ile no3Bosie
CTBEP/UKYBATH 11PO e)eKTUBHICTh BUSBJICHOTO MeXaHi3My MojubiKarii MurakonopTian/ieMeHTy. TakuM 4nHOM, € MiJICTaBN CTBEP/UKYBATH
PO MOKJIMBICTD CIIPSIMOBAHOTO PETYJIIOBAHHSI MPOIeciB (OPMYBaHHsI MIllHOI CTPYKTYpPH APiOGHO3ePHUCTUX GETOHIB HA OCHOBI MIIAKOMOPT-
JIAH/IIIEMEHTY TIJISIXOM BUKOPHUCTAHHST BOJM aKTUBOBAHOI 32 MeXaHi3MOM Tipoho6HOI riparartii.

Kiouosi cioBa: piOHO3EPHUCTHI GETOH, NIJIAKOTIOPTIAH/IIEMEHT, riparaitisa, Moaudikaris 6e'r0Hy, [MOBEPXHEBO-aKTUBHI PEYOBUHU,

AKTUBAIlisA BOIU.



