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The object of the study is the dependence of the induction
period of rapeseed oil on the content of oxidation and hydrolysis
products. A feature of the work is determining the approximation
dependence of the induction period of accelerated oxidation of
refined rapeseed oil on the content of primary oxidation products
and free fatty acids. This is useful when predicting the shelf life of
refined rapeseed oil. It was determined that both factors negative-
ly affect the oxidation stability of refined rapeseed oil. An increase
in the peroxide value decreases the induction period of model oil
samples by 32.8512 units for each additional mmol % O/kg. In
turn, increasing the acid value of oil samples reduces the induc-
tion period by 19.8424 units for each additional mg KOH/g. Dif-
ferent oxidation dynamics of model samples of refined rapeseed oil

with tocopherol were revealed, depending on the concentration of

primary oxidation and hydrolysis products. The obtained data are
explained by the fact that the primary lipid oxidation products
are unstable and quickly decompose to form free radicals. These
radicals initiate further lipid oxidation, resulting in reduced oil
quality. In addition, free fatty acids are more reactive than tri-
glycerides and are more easily oxidized. A feature of the obtained
results is the possibility of modeling processes that affect the
oxidation stability of refined rapeseed oil. From a practical point
of view, the research results allow initiating measures to maintain
the safety of oil-containing food products based on refined rape-
seed oil. An applied aspect of using the scientific results is the pos-
sibility of rationalizing the storage conditions of refined rapeseed
oil to maximize its shelf life and increase competitiveness.
Keywords: refined rapeseed oil, primary oxidation products,

free fatty acids, accelerated oxidation.
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The object of the study is the oxidative stability of the lipid
component of linseed treated with a citric acid and sodium chlo-
ride solution. The rational composition of chemical reagents for
inactivating linseed lipoxygenases was determined in the work. The
obtained results make it possible to develop an effective linseed
treatment method for increasing stability to oxidative spoilage. The
proposed composition of the linseed treatment solution (citric acid —



1.0...1.3 %; sodium chloride — 0.6...0.8 %) significantly reduces the
peroxide and anisidine numbers of the lipid component. This helps

reduce oxidative spoilage during accelerated oxidation and storage
under normal conditions. Rational treatment conditions were deter-
mined based on the approximate dependency of these indicators on
the concentrations of chemical reagents. The data obtained in the
work are explained by chemical interactions between the solution
components and the enzyme complex of linseed, leading to enzyme
denaturation and, accordingly, increased oxidative stability of the
lipid component. A feature of the obtained results is the competitive-
ness of treated linseed, characterized by increased nutritional value
due to improved technological properties. The results of the study
allow minimizing the loss of nutritional value and increasing the
shelf life of linseed products. The results are important for develop-
ing new oilseed processing technologies. This makes it possible not
only to increase the stability of products against oxidative spoilage,
but also to preserve their high nutritional value. Further research in
this area will contribute to improving oilseed processing technolo-
gies, in particular linseed, which is an important contribution to the
development of the food industry.

Keywords: oxidative stability, endogenous lipoxygenase, lipid
component, linseed, chemical reagents.
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The object of this research is to compare the performance of Stair-
mand and Lapple type cyclone separators. The main problem to be
solved in this research is determining which Stairmand or Lapple type
cyclone separator is more suitable for integration into the pyrolysis
system. The comparison is based on key performance indicators: pres-
sure drop and collecting efficiency. The research findings indicate that
both Stairmand and Lapple cyclone separators exhibit similar trends
in pressure drop and collecting efficiency. As inlet velocity increases,
the pressure drop also increases for both types. However, the collect-
ing efficiency initially rises but then declines when inlet velocities
exceed 13 m/s. The Lapple variant achieved a peak collecting efficiency
of 98.94 % and pressure drop 16.26 mbar at an inlet velocity of 13 m/s,
whereas the Stairmand design reached 97.33 % and pressure drop
12.16 mbar at 13 m/s inlet velocity. The Lapple type cyclone separator
outperformed the Stairmand type in terms of both of pressure drop
and collecting efficiency. This superiority is attributed to the specific
design features and characteristics of the Lapple type. The superior per-
formance of the Lapple type cyclone separator can be explained by its
unique design elements that contribute to improved particulate matter
separation and pressure drop. These elements may include differences
in cylinder height and particulate matter outlet diameter. Based on the
findings of this research, the Lapple type cyclone separator is recom-

mended for integration into pyrolysis systems. However, it is important
to consider the specific operating conditions of the pyrolysis process,
such as temperature, the particulate matter size distribution, flow rate,
and desired separation efficiency.

Keywords: cyclone separator, pressure drop, collecting effi-
ciency, Stairmand and Lapple type.
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In compositional modeling, the phase characteristics and behav-

ior of reservoir fluids are calculated using the equation of state. To

simplify the calculations and speed them up, the components of the

heptane plus fraction (C7:) are grouped into pseudo-components.

However, after this procedure, the results of compositional model-

ling of the reservoir containing the pseudo-components need to be

delumped so that they can be used in surface models. It follows from

this that the problem lies in the fact that the grouped composition can-

not be applied to the modeling of ground structures. The object of the

study is Kazakhstani oil, on the example of which a detailed component

composition was obtained by analytical delumping based on reduction

parameters. In laboratory conditions, the component composition of

oil, and other fluid properties were determined. The study presents the

results that prove the importance of applying the delumping algorithm

in the context of compositional modeling. The results obtained analyti-

cally correspond quite accurately to the numerical calculations of the

PV Tsim software and laboratory experiments. A comparison of existing

methods showed a difference of 5 %, which suggests that delumping is

an excellent method for describing and obtaining a detailed composition

of the hydrocarbon mixture. In practice, the results of the detailed com-

position of hydrocarbons can be used for the design of refineries. Also,

the findings from this research can enhance the planning and design of

surface facilities, particularly when developed under reservoir condi-

tions where the pressure exceeds the saturation pressure.

Keywords: delumping, lumping, pseudo-component, plus frac-

tion, binary interaction parameters, K-value, equation of state, flash,

compositional modeling, Kazakhstani oil.
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The object of this study is the properties of compressed air foam
with the use of modified additives: its drainage time and expansion ratio.

The main properties of compressed air foam that affect the ef-
fectiveness of fire extinguishing are its drainage time and expansion
ratio. At the same time, a number of authors have confirmed that the
introduction of chemically modified additives into the composition
of water fire extinguishing substances makes it possible to increase
the effectiveness of fire extinguishing.

The problem to be solved was to determine the influence of five
modified additives (NH,)oHPOy, NH,H,PO,, (NH;)2CO3, KyCO3
and KCl in the concentration range of 1-5 % by mass on the expan-
sion ratio and drainage time of the compressed air foam. The results
showed that the content of additives (NH4);HPO4, NH4H,POy
and (NH,)»COs in the aqueous solution of the foaming agent does
not affect its expansion ratio within the given limits. On the other
hand, with K,CO3 and KCI additives, it was not possible to obtain
compressed air foam with a expansion ratio of 5-20, that is, their
inefficiency in compressed air foam was noted.

The characteristic dependence of the effect of (NH4),HPOy,
NH;H,PO4 and (NH,),COj3 additives on drainage time has been
determined. The greatest drainage time is characteristic of the K=20
generation mode. The highest recorded drainage time index was estab-
lished for NH4H,POy, namely 5.45 min; for (NH4),HPO, the drainage
time was lower by 8 %; for (NH4)>CO3 the drainage time was lower
by 20 %. At the same time, with the use of (NH;)oHPO,, NH,H,PO4
and (NH),COs, it is characteristic to obtain a foam with lower drain-
age time compared to foam of a conventional composition. Thus, for
foam with a expansion ratio of K=20, the drainage time of foam with

NHH,POy is lower by 17 %, with (NH,),HPO, by 23 %, and with
(NH),CO;3 by 33 %.

The effect of reducing the drainage time of the foam can have a
decisive role in reducing its effectiveness when used for extinguish-
ing flammable liquids due to the extinguishing mechanism but is not
decisive for extinguishing solid substances. Therefore, the fire-extin-
guishing effectiveness of compressed air foam with modified additives
during the extinguishing of solid combustible materials in comparison
with the conventional CAF composition requires further study.

Keywords: compressed air foam, modified additives, drainage
time, expansion ratio, properties, compressed air foam systems.
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The object of research is the processes of structure formation and
modeling of the properties of a specialized binder. The development
of new binding materials based on production waste with high early
strength indicators could make it possible to speed up construc-
tion period and is one of the urgent tasks at present. This study
focused on the creation of binders based on the CaO—Fe,Oj3 system.
The developed binder of the CaO—FeyO3 system has the following
composition: limestone — 26 %; red slime — 74 %, which has a dense
fine-porous structure and high early strength indicators — 22.5 MPa
with a density of 1960 kg/m?. There is also an increase in the average
density of samples annealed at a temperature of 1200 °C for 60 min-
utes, ground and mixed with water, in comparison with samples fired
at 1100 °C for 60 minutes, by 500 kg/m?, due to new formations. The
prospect of using modified composite binders with special functional
properties has been substantiated. The use of production waste
based on the CaO-Fe;Os system could make it possible to obtain
materials with high physical and mechanical properties, which makes
them promising for application in various areas of the construction
industry. The development of such binders will help reduce the en-
vironmental impact of the construction industry, owing to the use

of affordable and effective components. This approach will not only
contribute to the improvement of the quality of building materials
but also help reduce the ecological burden on the environment by us-
ing alternative resources and industrial waste. The developed binder
could be used for the development of solutions for 3d printing, as
well as repair of concrete coatings.

Keywords: composite binder, specialized binder, alternative
resources, 3d printing, aluminate cements.
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Buton Asphalt is natural asphalt originating from Buton Island
(Indonesia), with the potential deposit amount reaching up to 662
million tons. This substantial domestic mining potential must be
utilized for domestic road needs and to boost the country’s economy.
However, Buton asphalt’s utilization is minimal compared with im-
ported oil asphalt, which reached a usage rate of up to 94 % in 2022.
Therefore, as a form of a solution-oriented policy, Buton asphalt is
included as one of the 21 commodities in the Strategic Roadmap
for Downstream Investment in Indonesia, followed by various sup-
portive regulations for developing this Buton asphalt product. One
of the leading products the government targets is natural pure Buton
asphalt. This product consists of >99 % bitumen content after extrac-
tion, also called Pure Buton Asphalt. The idea was to modify pure
Buton asphalt with coconut coir to increase the Marshall Stability and
Dynamic Stability values to make the asphalt mixture more resistant
to vehicle loads and rutting. The tests were conducted to determine
the optimum asphalt content (OAC) of the mixtures, Marshall’s Sta-
bility comparison, and the dynamic stability test using a Wheel Track-
ing Machine to identify the comparison of permanent deformation.
This study analyzed the Marshall characteristics and dynamic stabil-
ity characteristics with variations in coconut coir content of 0.5 %,
0.75 %, and 1 % by weight of asphalt and variations in coconut coir
length of 0.5 ¢cm, 1 c¢m, and 1.5 cm. Based on the results of this study,
the optimum asphalt content in this study is 6.76 %, where pure Bu-
ton Asphalt modified with coconut coir has an increase in Marshall’s
stability value and dynamic stability value compared to pure Buton
asphalt without additional coconut coir.

Keywords: pure Buton asphalt, rutting, dynamic stability, coco-
nut coir, Marshall stability, wheel tracking machine.
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The object of this study is fine-grained concrete from the waste
of mining and processing plants. These wastes are fine-grained dusty
sands of polymineral composition. Their use as an aggregate for con-
crete is restrained by high water consumption, which does not make
it possible to obtain sufficient strength for concrete. Therefore, the
problem to be solved was the substantiation of the composition of
fine-grained concrete from these wastes with mineral and chemical
additives, which would ensure obtaining physical-mechanical and
hydrophysical properties reasonable for the production of construc-
tion articles. The composition of fine-grained concrete from the
waste at the Poltava Mining and Processing Plant and slag Portland
cement in a ratio of 3:1 and additives of micro silica (15 % of the ce-
ment mass) and polycarboxylate superplasticizer (2 % of the cement
mass) with W/C=0.5 was obtained. The compressive strength of this
concrete reaches 40 MPa, which exceeds the strength of fine-grained
concrete of a similar composition on natural fine-grained sand by
3 times. This is due to a greater degree of cement hydration, a greater
number of formed hydration products, the presence of silica and
quartz particles, a more uniform alternation of gel, silica particles,
and crystal hydrates in the structure of cement stone. As a result,
the structure contains a larger number of electro heterogeneous
contacts between particles and grains that have negative (quartz,
calcium hydro silicates) and positive (crystal hydrates of portlandite,
hydro aluminates and calcium hydrosulfoaluminate) surface charges.
This is what determines the achieved strength and water resistance
of fine-grained concrete. The resulting composition of fine-grained
concrete is recommended for the production of construction articles.

Keywords: fine-grained concrete, waste from mining and pro-
cessing plants, hydration products, compressive strength, water

resistance.
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BUSBJIEHHS BILUIUBY BMICTY MIPOJIYKTIB OKUCHEHHS TA TIPOJII3Y HA EPIO IHAYKIIIi
OKHCHEHHS PIITAKOBOI OJIII (c. 6-13)

C. B. Crankesuy, K. O. TopOyHos, 1. B. 3a6pozina, M. O. Ilonos, B. C. Kaiuna, T. 5. Hososxunosa, T. B. Mananeesa,
T. O. OBcannikosa, M. C. Ilonomapsosa, A. I1. 3oroTapsoB

OG6’€KTOM JOCIIIFKEHHS € 3a/I¢KHICTb TEePioy THAYKIIT PilakoBol 0J1il Bil BMICTY IIPOAYKTIB OKUCHEHHS Ta Tiapoisy. OcobiuBicTb poboTu
TIOJISITAE Y BU3HAYEHHI allPOKCUMAIIHOI 3a/I€KHOCTI BEJIMIMHU TI€PIO/y IHAYKIIT MPICKOPEHOTO OKUCHEeHHsT pacdiHoBaHOI PilTakoBoi oJii Bix
BMICTY [E€PBUHHUX ITPOLYKTIB OKHCHEHHS 1 BIIBHUX KMPHUX KHUCJIOT. Ile € AOIIbHIM i/l yac IPOrHO3YBAaHHS TEPMIHIB pUaTHOCTI padi-
HOBaHOI pinaxkoBoi oJii. Busxaueno, 1o o6uasa (hakTopyu HEraTHBHO BIUIMBAIOTH HA CTAOLIBHICTD 110 OKMCHEHHs padiHOBaHOI PillakoBoi OJii.
30iJIbIIEH ST TIEPOKCHAHOTO YUCJIa 3HUIKYE MEePiojl IHAYKIHT MOebHIX 3pasKiB ol Ha 32,8512 oanHuIb 32 KOKEH J0AATKOBUH MMOJIb ¥5 O/
KI. B ¢BOIO uepry, 30LIbIIEeHHs KUCTIOTHOTO YKCJIa 3pas3KiB oJ1il 3HIDKYE mepion inaykiuil Ha 19,8424 onunnis 3a KoxeH nopatkosuii mr KOH,/T.
BusBnierno pisny annamiky OKHCHEHHST MOZIETbHUX 3pa3KiB padinoBaHOi PIakoBoi 01 3 TOKO(MEPOTIOM 3aJIe3KHO BiJl KOHIIEHTPAITi] TePBUHHITX
MPOLYKTIB OKMCHEHHS Ta Ti/1postidy. OTprMani fani MOsSCHIOIOTHCS THM, IO TIEPBUHHI MTPOAYKTH OKUCHEHHS JII/IB € HeCTaGlIIbHUMU 1 TIBUJIKO
PO3KJIAAIOTHCST 3 YTBOPEHHAM BiTbHUX paaukaiiB. i pagukanu iHiII0I0Th TOAATbIIE OKUCHEHHS JITTi/IB, 10 TPU3BOIUTD /10 3HWKEHHS STKOCTI
outii. Kpim TOro, BijibHI JKMPHI KMCJIOTH € GLIBIT PeaKTMBHUMM, HiXK TPUIVHIIEPUHHM, Ta JIETrTIe OKUCHIOIOTHCL. OCOOIUBICTIO OTPUMAHKIX PE3YJIb-
TATiB € MOJKJIMBICTh MOJICTIOBAHHS MIPOIIECIB, 110 BILIUBAIOTH HA CTAOLIBHICTD 10 OKUCHEHHsT padiHOBAHOI pinakoBoi osil. 3 IPaKTUYHOT TOYKU
30pY PE3YJIBTaTH JOCTIKEHb H03BOJISIOTH 3alI0YaTKyBaTH 3aX0/N Y MATPUMIL Ge3MeKkn 0JiEBMICHIX XapyoBUX MPOAYKTIB Ha 6asi padinoBaroi
pinakoBoi ouii. ITpuKIaHUM acTIeKTOM BUKOPUCTAHHST HAYKOBOTO PE3YJIBTaTy € MOKJIMBICTD palfioHasizanii yMoB 36epirantsi padiHoBaHoi pi-
AKOBOI OJIiT /I MAKCHMAJILHOTO 301/IbIIeHH 1T TEPMiHY IPUAATHOCTI 1 ABUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI.

KmouoBi cioBa: pacdinoBana pinakoBa 0OJisl, IEPBUHHI IIPOAYKTH OKUCHEHHS, BIJIbHI JKUPHI KUCJIOTH, IPHCKOPEHE OKNCHEHHS.
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PO3POBKA CIIOCOBY IHAKTHUBAIIIL JIITIOKCUTEHA3 HACIHHS JIbOHY 3 BUKOPUCTAHHAM XIMIYHUX
PEATEHTIB (c. 14-21)

A. II. Bexincoka, I. M. Pumenko, O. M. Bausniok, H. 10. Macaxitina, K. B. Ceaux, C. A. 3oaorapsosa, H. B. ®@enak, O. L. Ilerposa,
H. II. IlleBuyk, I'. A. lanuabuyyx

OG6’€KTOM JIOCIIIPKEHHS € OKMCHA CTabiIbHICTD JITIHOT CKIaI0BOT HACIHHS JIbOHY, 0OPOGIEHOr0 PO3UMHOM JIUMOHHOT KHCJIOTH Ta XJIOPHLY
Harpio. B poboTi BusHaueHo parioHaJIbHuil K XIMIYHUX peareHTiB /st iHaKTHBaIli JimoKeurenas Hacinust Jbony. OTpuMani pesysisraTi
JI03BOJISIIOTH PO3poOuTH eheKTBHUIT MeTO 0OPOOKM HACIHHS JIBOHY IS THABUIIEHHST CTaOLIBHOCTI 0 OKUCHOTO MCYBAHHSA. 3alpOIOHOBA-
HUI CKJIA PO3YnHy [Uisi 00poOKU HaciHHst boHy (imMonHa Kucaora — 1,0...1,3 %; xmopun warpio — 0,6...0,8 %) 3HauHO 3HITKYE TTOKa3HIKN
MIEPOKCHIHOTO Ta AHI3UIMHOBOTO YHCeJI JIiMi/IHOT CKTa/1080i. Lle criprsie 3MeHIeHHI0 OKHCHOTO TICYBaHHSI TTijl 9ac TIPHCKOPEHOTO OKUCHEHHST Ta
30epiranHs 3a HOPMAJIbHUX YMOB. PalioHa/ibii yMoBY 06pOOKM BU3HAYEHO Ha OCHOBI allPOKCUMAIIHIX 3a/1€KHOCTEH IIUX TIOKA3HUKIB Bi/l KOH-
HeHTpattiii XiMiuaux pearentis. OTprMani B poOOTi faHi MOSICHIOIOTHCS XIMIYHUMH B3AEMOIISIME MiZK KOMIIOHEHTaMU PO3YNHY Ta (hepMEHTHUM
KOMILJIEKCOM HACIHHS JIbOHY, 110 3yMOBJIIOE ICHATYPAILi0 (hePMEHTIB i, BIAMOBIIHO, MiABUIIEHHS CTaOIIBHOCTI 10 OKUCHEHHS JIIITIIHOI CKITA/I0BOI.
OcobMBICTIO OTPUMAHKX PE3YJIBTATIB € KOHKYPEHTOCIIPOMOKHICTD 0GPOGIEHOr0 HACIHHS JIbOHY, SIKe BiAPI3HIACTHCS MiABUIIEHOIO XapuOBOIO
IIHHICTIO Yepe3 TTOKPaIleHi TeXHOJIOTIYHI BIACTUBOCTI. Pe3ysraTi 0CTi/KeHb T03BOJIAIOTh MiHIMI3yBaTH BTPATH XapdyoBOi IIHHOCTI Ta Mij-
BUIIUTH TEPMiHU 30€piraHHst MPOIYKTIB Ha OCHOBI HACIHHS JIbOHY. Pe3yJIbraTu JOCI/TKEHHS. MAIOTh BAXKJINBE 3HAYCHHSI JIJIs PO3POOKU HOBUX
TEXHOJIOTI 00poOKY oiiinux Kyasryp. e 103BoJIsie He TINbKK MABUIATH CTabLIBHICTD MPOAYKTIB 10 OKUCHOTO TICYBaHHs, ajie i 3abe3nednTu
30epeKeHHsT IXHBOI BUCOKOI XapuoBOi IIHHOCTI. TTofasIbII TOCIIIKEHHST B OKPECJIEHOMY HAIIPSMKY MAIOTh CIIPUSITU BIOCKOHAJIECHHIO TEXHOJIOTIi
nepepoOKI HACIHHST OJIITHIX KyJIBTYP, 30KPEMa JIbOHY, 110 € BaKJINBIM BHECKOM ¥ PO3BHTOK XapUOBOi TPOMICIOBOCTI.

Kiouosi cioBa: okncHa ctabiibHICTh, €HIOTEHHA JITTIOKCUTEHA3a, JIIT/[HA CKIa/0Ba, HACIHHS JIbOHY, XIMIUHI PeareHTH.
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BU3HAYEHHS BILIUBY 3MIHU BXITHOI IIBUKOCTI HA MAAIHHSA TUCKY TA EOEKTUBHICTH 350PY B
NUKJIOHHUX CETAPATOPAX STAIRMAND TA LAPPLE (c. 22-28)

Adi Syuriadi, Ahmad Indra Siswantara, Ridho Irwansyah, Supriyadi, Candra Damis Widiawaty, Muhammad Hilman Gumelar Syafei,
Illa Rizianiza, Sulaksana Permana, Iwan Susanto

MeToi0 JaHOTO JOCJI/ZKEHHS € TIOPIBHSHHS TIPOYKTUBHOCTI IIUKJIOHHUX cemaparopis Tumy Stairmand i Lapple. OcxoBHa mpo6iema,
SIKY HEOOXIIHO BUPIIIUTH B I[bOMY JIOCJI/UKEHHI, TIOJISITAE B TOMY, 11100 BUBHAYMTH, SIKUIT IMKJIOHHUIT cenapatop Tuiy Stairmand abo Lapple



GisbIe MAXOANTD AJIsI iHTerparti B crcreMy mipouisy. I[TopiBHsIHHS 6asyeTbesi Ha KIIOYOBUX MOKA3HUKAX e(DeKTHBHOCTI: TTAIHHI THCKY Ta
edexrTuBHOCTI 360py. Pesybratu 10CTizKeH s OKa3yIoTh, M0 IMKJIOHHI cenapartopu Stairmand i Lapple gemonctpyiors noai6Hi Tenentii
MaiHHS TUCKY Ta e(heKTUBHOCTI 30upaHHst. 3i 301IbIIEHHAM IIBUAKOCTI Ha BXO/ TIeperna/l THCKY TaKOK 3011bITyeThest [ist 000X TuimiB. OHak
edeKTUBHICTh 30UPAHHS CIIOYATKY IiABUIILYETHCS, aJIe MOTIM 3HUJKYETHCS, KOJIM MBUAKICTh Ha BXO/I nepesuiye 13 m/c. Bapiaut Lapple no-
csr mikoBoi edbektuBHOCTI 36Mpanust 98,94 % i maginus Tucky 16,26 M6ap mpu mBraKOCTI Ha BXO/I 13 M/c, Toz1i SIK KOHCTpYKItis Stairmand mo-
caraa 97,33 % i naainus tueky 12,16 m6ap npu msuakocti na Bxozi 13 m/c. [Mukaonnuii cenaparop tuity Lapple nepesepuius tun Stairmand
SIK 3a TAJIHHSIM THCKY, Tak i 3a eekTuBHicTIO 301panHs. 1[5 nepeBara MoB'si3aHa 3 0COOMMBOCTAMU KOHCTPYKIN Ta XapaKTePUCTUKAMU THITY
Lapple. Bumiry mpoayKTHBHICTD MIHKJIOHHOTO cemaparopa Tuity Lapple MoskHa MOSICHUTH #OTO YHIKAIBHIME KOHCTPYKTHBHUMI €TeMeHTaM,
SIKI CHIPUAIOTH MOKPAIIEHHIO BI/IIJICHHS TBEPAUX YacTOK i mepernany THCKy. Lli eleMeHTH MOXKYTb BKJIIOYATU BIIMIHHOCTI y BUCOTI IIUJIIHPA
Ta BUXiJHOMY iiaMeTpi TBEePANX YaCTOK. BUXOISUM 3 pe3yIbTaTiB IIbOro JOC/IDKEeHH, IMKJIOHHKUI cermapatop tuiy Lapple pekomengoBanmit
st inTerparii B miposisai crcremir. OfHAK BasKJINBO BPAXOBYBATH KOHKPETHI pOOOUi YMOBH TIPOIECY MiPOJIi3y, TaKi SIK TEMIIEpaTypa, PO3Io-
JILJI YaCTUHOK 32 PO3MIPOM, IBH/KICTH TIOTOKY Ta Oaxana eheKTUBHICTD PO3/IICHHSL.

KiiouoBi cioBa: MKJIOHHWIA cernapaTop, neperaj THCKY, ehekTuBHicTb 30upanns, Stairmand Ta Lapple.
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VIOCKOHAJIEHHSI METO/IY PO3'€IHAHHSI 3 METOIO OTPMAHHSI IETAJTIbHUX XAPAKTEPUCTHK
PIIMHU (c. 29-37)

Ayaulym Baibekova, Jamilyam Ismailova, Dinara Delikesheva, Aibek Abdukarimov and Aigerim Kaidar

Y xommosutiiiiHoMy MozeioBanHi (a30Bi XapaKTePUCTUKH Ta TTOBEiHKA TJIACTOBUX PiIMH PO3PAXOBYIOTHCS 32 JIOTIOMOTOIO PiBHSHHS
crany. /L1 CIIPOIEHHS Ta IPUCKOPEHHS PO3PaXyHKIB KOMIIOHEHTH TelTaHOBOI Iuoc (pakiiii Y KOMIO3UIiitHOMY MojesioBaHHI (a3osi
XapaKTEePUCTUKU Ta MOBE/IHKA TJIACTOBUX PiIMH PO3PAXOBYIOTHCS 32 [OMOMOTOIO PiBHSHHS cTamy. /[ cripoImen s Ta TpUCKOPEHHsT po3-
paxyHKiB KOMIIOHeHTH TentanoBoi 1wmoc (paxiii (Cr+) srpynoBasi B rncesgokoMnonenT. OHAK Mic/s i€l TPOIEAYPU Pe3yIbTaTH KOM-
MO3UIIAHOTO MOZIEJIIOBAHHS Pe3epByapa, M0 MICTUTH TICEBAOKOMIIOHEHTH, HEOOXIHO PO3ALINTH, 100 IX MOKHA OyJI0 BUKOPUCTOBYBATH B
MOBEPXHEBUX MOJIEJISIX. 3BIICH BUIIMBAE, 10 TIPOOJIEMA TIOJISATAE B TOMY, 110 TPYNOBY KOMIIO3HUIIIO HEMOXKJIMBO 3aCTOCYBATH JUJISI MOJIEIIO-
BaHHs HazeMHUX criopy. O6’€KTOM JOCTIKEHHsI € KazaxcTaHcbka HadTa, Ha TIPUKJIA/L K0T METOJIOM aHAJIITHYHOTO PO3’€IHAHHST OTPUMAHO
JeTabHII KOMIIOHEHTHUIT CKJTa/l 3a MapaMeTpaMi BiIHOBJIEHHs. Y JabopaTOPHUX YMOBaX BH3HAYEHO KOMIOHEHTHUIT cKiajx HadTh Ta iHIi
BJIACTUBOCTI PiIMHM. Y IOCTI/PKEHH] [TPe/ICTABIIEeH] Pe3yIbTaTH, SIKi IOBOASTD BaXKJINBICTh 3aCTOCYBAHHST aJITOPUTMY PO3’€/IHAHHST B KOHTEKCTI
KOMIO3UITiitHOTO MojiesoBanHs. OTpuMaHi pe3yJIbTaTi aHATITUYHO JOCUTH TOUYHO BiIIIOBIZIAIOTH YNCEIBbHIM PO3PAXYHKAM IIPOIPAMHOTO 3a-
6esneuernst PV Tsim ta smaGopatopuuM ekcriepuMenTaM. [TOpiBHSHHS iCHYI0OYNX METO/IIB MOKA3aJI0 PI3HUIIO B 5 %, 1O CBIYUTH PO T€, IO
PO3’€IHAHHS € UYI0BUM METOJIOM JIJISl OIIUCY Ta OTPUMAHHS JICTAIbHOTO CKJIA/ly ByIJIeBoiHeBoI cyMminti. Ha npakruiii pesyssraTu aeTaabsHOro
BUBHAYEHHsI CKJIA/Ly BYIJIEBOAHIB MOXKYTh OyTH BHKOPUCTAHI s TIPOeKTYBaHHs HadTonepepoOHUX 3aBoAiB. KpiM TOro, pes3ysraTi mboro
JOCJI/IKEHHST MOKYTh TIOKPAIINTH TJIAHYBAHHS Ta MPOEKTYBAHHS HA3eMHUX 00'€KTIiB, 0COOMMBO TIPU PO3po0Il B IITACTOBUX YMOBAX, J€ THCK
TIEPEBUIIYE THCK HACHUCHHS.

KiouoBi ciioBa: pos’enariist, 00’ eiHaHHs, TICEeBIOKOMIIOHEHT, TUII0COBA YacTKa, mapaMmerpu 6inaproi B3aemoii, K-3navyemnst, piBHsIHHs
CTaHy, Clajax, KOMIIO3UIliiHe MO/Ie/IIOBaHHSI, Ka3axCTaHChKa HadTa.
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BILJIMB MOJU®IKOBAHUX JOBABOK HA BJACTUBOCTI KOMITPECIFHOI IITHU (c. 38-48)

C. M. Illaxog, C. A. Bunorpanos, A. I. Kogpuk, O. M. Titeuko, /1. B. [pumenko, A. C. Mensuuuenko, €. M. I'pinuenxo, JI. B. Knay6

O06’eKTOM JIOCTI/UKEHHS € BIACTHBOCTI KOMIIPECIITHOI MH i3 3aCTOCYBaHHIM MOANGbIKOBAHNX 00ABOK: CTIfIKICTh Ta KPATHICTD.

OCHOBHUMU BJIACTUBOCTSIMU KOMIIPECIITHOT MiHU, 1[0 BITMBAIOTH HA €(heKTUBHICTD ITOKEKOTaCiHHs, € 11 CTilKicTh Ta KpaTHicTh. Pazom 3
THM, PSIIOM aBTOPIB IMATBEPIKEHO, IO BBEIEHHS B CKJIA/ BOAHIX BOTHETACHUX PEYOBUH XIMIYHUX MOAN(IKOBAHNX T0OABOK I03BOJISIE Ti/I-
BUIMINTH e(PeKTUBHICTb TACIHHS MOXKEXKI.

[Ipobuiema, 110 BUpIilNIyBasach, — BU3HAYUTU BIUIMB I'siTi MomudikoBanux mobasok (NH,),HPO,; NH,HPO, (NH,),CO3 KyCOs
ta KCl y aianasoni konnenrpariii 1-5 % 110 Maci Ha KpaTHicTb Ta CTIlKiCTh Kommpeciiinoi minu. Pesysbrati 1okasaiy, 1mo BMicT 106aBOK
(NHy4),HPOy4, NH;HyPO4ta (NH4)2CO3y ckaani BoAHOrO po3uynHy I1iHOYTBOPIOBAaYa He BILUIMBAE Ha il KPaTHICTb B 3a/aHuX Meskax. Ha-
TomicTb 3 fobaskamu KyCO3ta KCl He Brasocst orpumatu komipeciiiny miny kparuictio 5—20, T06To BiaMiueHa iX HeeeKTUBHICTD Y KOMIT-
peciiiniil mini.

Busnaueno xapakrepy sanesxkuicts BBy 106aBok (NH,)2HPOy4 NHH,PO41a (NH4)2CO31a criiikicts. HaitGinbina criiikicts xa-
pakrepna st pesknmy renepysantst K=20. Haiipummii 3acikcoBanmii mokasuuk criiikocti Beranosseno st NH,HoPOy, a came 5,45 xB, 11t
(NH4),HPO criiikicts nuskua na 8 %, st (NHy)2COs crifikicts Hiskua Ha 20 %. IIpu nbomy 3 Bukopuctanusim (NH,)oHPO4, NH4H,PO4
ta (NH4),CO3 xapakTeprie oTpUManHs MiHX i3 MEHIIOIO CTIHKICTIO BiZINOCHO 0 THM Tpaguiiitioro ckaany. Tak, s minm kparnictio K~20
criiikicts minnm i3 NH,HoPO4 nmokue na 17 %, i3 (NH4)oHPO, na 23 %, ta 3 (NH,)2CO3 Ha 33 %.

Edexr 3menrienns cTiiikocTi miHu MOKe MATH BU3HAYAJIBHY POJIb HA 3MEHIIEHHS 11 e(peKTUBHOCTI MPU 3aCTOCYBAHHI JIJIST TACIHHS TO-
PIOYNX PINH Yepe3 MeXaHi3M TaciHHsI, TIPOTe He € BU3HAYAIBHUM [JIST TACIHHS TBEPANX PedoBHH. ToMy MOTpebye MOAaIbIIOro BUBYEHHS



BOrHeracHa e(heKTUBHICTh KOMIIPECIHHOT MiHU 3 MOAM(DIKOBAHUMHU T0GABKAMH ITiJ[ Yac TaciHHsI TBEPAMX TOPIOYMX MaTepiajiiB y MOPIiBHAHHI 3
tpanutiitaim ckiaagom KII.
KiouoBi caoBa: komrpeciiiia mina, MoaudikoBai 106aBKH, CTIHKICTD, KPATHICTh, BJIACTUBOCTI, CUCTEMU KOMITPECIITHOT TiHM.
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PO3POBKA B’ AKYUYIX HA OCHOBI CUCTEMMH CaO-Fe03 (c. 49-58)

B. M. Jlepen’snko, I'. M. T'pumxko, /1. O. Cmouin, I. A. JKyp6a, T. M. /Iy6os

OO6’€KTOM JIOCIIIZKEHHS € TIPOIECH CTPYKTYPOYTBOPEHHSI Ta MOJETIOBAHHS BIACTUBOCTEIl CIEIiabHOro B'siKydoro. Po3pobka HOBIX
B'SKYYMX MaTepiajiB Ha OCHOBI BIIXO/IB BUPOOHUIITBA 3 BUCOKUMU TTOKa3HMKAMU PAHHBOI MIITHOCTI JI03BOJIMTH IPUCKOPUTE TepMiHn GyiB-
HUIITBA TA € O/IHIEIO 3 AKTYAJIbHUX 33/1a4 CHbOTOCHHST. Y 1IbOMY JOCJI/DKEHHI 30Cepe/InIics Ha CTBOPEHHI B'sKyunx Ha ocHoBi cuctemu CaO—
FeyOs. Pospobuene B'suryde cuctemn CaO—FeyOsHacTymHoro criay: Bamsik — 26 %; 4epBoHUIT IuTaM — 74 %, sIKe Ma€ IHIbHY IPiGHOMOPUCTY
CTPYKTYPY Ta BUCOKi MOKA3HIKHM MIlTHOCTI B parHi Tepminm — 22,5 MI1a i3 utimbHicTio 1960 kr/m>. Takosk BinGyBacThes 36i1bIMIEHHs CePeIHbOT MiTh-
HOCTI 3pa3KiB, Bunasennx npu temreparypi 1200 °C mporsirom 60 XBUJINH, PO3MEIEHUX Ta 3ATBOPEHUX BOIOIO B TIOPIiBHAHHI 31 3pa3KaMi, BH-
nanenumu ipu 1100 °C ipotsirom 60 xpumai, na 500 kr/m% 3a paxyiok nosoyTsopeiib. O0rpyHTYyBalii IEPCIeKTUBI BUKOPUCTaTHs MOAMDi-
KOBaHMX KOMIIO3UIITHNX B'SKyYNX PEYOBHH 31 crieniaTbHIMU (QYHKILIOHAIIbHUMU BJIaCTUBOCTSIMU. Bukopucranus Bixois BUPOOHUIITBA Ha
ocoBi cucremn CaO-FeyOs3 103B0IMTH OTPUMATH MaTepiaiy 3 BUCOKUMHU (Bi3UKO-MEXaHIYHUMHU BJIACTUBOCTSIMH, 110 POOUTDH IX MEPCIIEKTHB-
HVIMU JUTA 3aCTOCYBaHHST B PisHUX cepax OyaiBenbHOI iHAyCTpii. PO3p0OKA TAKMX B'S/KYUINX CIPUATIME 3MEHIICHHIO €KOJIOTTYHOTO BILIUBY
OyaiBeIbHOT rasysi, 3aBASKN BUKOPUCTAHHIO IOCTYNHUX Ta e(heKTUBHUX KoMroHeHTiB. Lleil migxix He Jmine crpusTiMe MOMIIIeHHI0 SKOCTI
Gy IiBeIbHITX MaTepiasiB, aje it JOOMOKe 3HU3HUTH €KOJIOTIYHe HABAHTAKEHHST Ha IOBKIJIST, BUKOPICTOBYIOUN abTePHATHBHI PECYPCH Ta Bifl-
XOJIU IPOMUCIIOBOCTI. Po3pobiiete B'sizkyue Moske OyTU BUKOPHCTaHE /st PO3POOKU po3unHiB st 3d-ApyKy, PeMOHTY GETOHHUX MOKPUTTIB.

KiiouoBi caoBa: kommnosuiiiiite B'spkyde, crieriagbie B'sKyde, ajlbrepHaTuBii pecypen, 3d ApyK, almoMiHaTHi eMeHTH.
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BU3HAYEHHS BILTUBY JIOJABAHHSA KOKOCOBOI KOITPU HA XAPAKTEPUCTHUKU BEPXHBOTO IIAPY
3HOCY YHUCTOI'O ITPUPO/THOTO BYTYHI'CbKOT'O AC®AJIbTOBETOHY (AC-WC) (c. 59-68)

Muhammad Zainul Arifin, Achmad Wicaksono, Hendi Bowoputro, Raden Rayhan Ghufran, Muhammad Yusuf Abdurrahman

ByTynrepkuii acasbr € npupoaHM achaibrom, 1o BupobyBaeThest Ha octposi BytyHr (IHa0HE3isT), 3 MTOTEHIIHHIM 06CSITOM POJOBUIIA
110 662 misbitonis Tonn. Ieil 3HauHMil HOTEHIIAN BHYTPIIIHLOTO BUAOOYTKY Ma€ OyTH BUKOPUCTAHMI UIs BHYTPIIIHIX HOTPE6 J0POKHBOIO
OyMiBHUIITBA Ta CTUMYJIIOBaHHS eKOHOMIKM Kpainu. OHaK BUKOPUCTAHHST Oy TYHICHKOTO ac(alibTy 3HAXOUTHCS Ha MiHIMAIbHOMY PiBHI 1O~
PIBHSIHO 3 IMIIOPTHUM HA(TOBUM achabroM, BUKOPUCTaHHA sgKkoro y 2022 pori carnyino 94 %. TakuM 4nHOM, y paMKax IOJITHKN TOLIYKY
pitern, 6y TYHIChKUI acanbT BRIIOYEHWI sk oinH i3 21 HaliMeHyBaHHsI TOBapiB y CTpaTeriuiy J0POKHIO KapTy /I iIHBECTHIIIH y iepepoOHy
MPOMUCIIOBICTD [HIOHESI, 32 KOO CITAYIOTh Pi3Hi HOPMATUBHI aKTH It PO3POOKH IIOTO MPOAYKTY. OAHUM i3 TIPOBIAHUX MPIOPUTETHUX
MPOAYKTIB IJIst YPSALY € IPUPOAHUI urcTuii 6y ryHrepkuii acdanst. [eit mpopyKT micsis BUIydeHHs MicTUTh Glibine 99 % 6iTymy, SIKIi TaK0K
HA3WBAETLCSI YUCTUM OYTYHTCHKUM acanbroM. [xes mossrasa B Moaudikaitii yucToro 6yTyHIChbKOro achasbry 3a J0TOMOTOI0 KOKOCOBOI
KOMPH JUIsT THABUIIEHHST TIOKa3HUKIB cTiiiKoCTi 3a MapiaJiyiom ta ANHAMIYHOT CTIHKOCTI 3 METOI0 HajlaHHst achaabroBiil cymiri GibInoi criii-
KOCTI JI0 TPAHCTIOPTHUX HABAHTAsKEHb Ta KOJIiEyTBOPeHHs1. [IpoBe/ieHo BUNIPOOYBAHHS 3 BIU3HAYEHHS ONTUMaIbHOTO BMicTy acdansry (OAC)
y cyMilax, MopiBHIHHS CTiiKoCTi 3a Mapimauiom Ta BUpoOyBaHHs AUHAMIYHOT CTIHKOCTI 3a JI0MOMOTOI0 YCTAHOBKH JIJIsi BUITPOOYBAHHST Ha
KOJIIEYTBOPEHHSI 3 METOI0 BUSBJICHHS 3a/IUIIKOBOI siehopmartii. Y po6oTi mpoaHamizoBaHi xapakrepucTuku Mapiiajiia Ta XapakTepUCTUKI
JAMHAMIYHOI CTIHKOCTI 3 ypaxyBaHIsIM BiMinnocTeil y BMicTi kokocoBoi koiipu 0,5 %, 0,75 % i 1 % 3a Macoio acdaibry, a TaKOXK BiAMiHHOC-
Tell y IOBKUHI KOKOcoBoi Koiipn 0,5 cM, 1 em i 1,5 em. Buxonsgum 3 pe3ysibratis A0C/TiIZKEHHS, ONTUMATbHUI BMICT achaabTy B faHiii po6oTi
cTaHoBuUTh 6,76 %, mpu oMy urCTUil OyTYHTChbKIN achanst, MoardIKOBaHIH KOKOCOBOI KOO, MA€ MifBUIIEHI 3HAYEHHS CTIIIKOCTI 3a
MapimaiioM i IMHAMIYHOT CTIHKOCTI B TIOPIBHSAHHI 3 YMCTUM OYTYHICHKUM achaibroM 6e3 oaBaHHs KOKOCOBOI KOHPH.

Kmouosi cioBa: unctuii 6yTyHrebkuil acdasbr, KOJI€yTBOPEHHS, AMHAMIYHA CTIIKiCTh, KOKOCOBa KOiipa, CTiiiKicTh 3a Mapurasiom,
YCTAHOBKA JIUIsT BUIIPOOYBAHHS Ha KOJIIEYTBOPEHHSI.
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PO3POBKA CKJIAZY JPIBHO3EPHUCTOI'O BETOHY I3 BIXO/IIB [TPHUY03BATAUYBAJILHOTO
MIIITPUEMCTBA (c. 69-79)

A. A. Ilnyrin, B. M. Yaiika, C. M. Mycienko, Wu Ping, Ye Zhenhua

OG6’exT ocmimkents — ApibHo3epHICTHIl 6eTOH i3 BiAX0AIB ripHnyo-36arauyBaibiux KombinaTis. i Biaxoau € ApiOHO3EPHUCTUME MTH-
JIyBATUMHU THCKAMM TIOJIMIHEPAIbHOTO CKIay. IX BUKOPUCTaHHS SK 3aTI0BHIOBAYA /1715l OETOHIB CTPUMYETHCS BUCOKOIO BOJAONIOTPE6OI0, AKa He
JIO3BOJISIE OTPUMATH JIOCTATHIO /It OeTOHY MilHicTh. ToMy 11pobieMolo, sika BUpinryBajacs, 0yJi0 oOrpyHTYBaHHs CKJIaLy APiOHO3EPHUCTOTO
6eTOHY 13 IUX BiAXOAIB 3 MiHEPAIbHUMHU Ta XIMIYHUME J00ABKaMH, sIKWii 3a0€3MeYnTh OTPUMaHHs (Hi3UKO-MEXaHIYHUX Ta TiApodisnaHux



BJIACTHBOCTEN, OCTATHIX /JIs1 BUPOOGHUITBA OyAiBenbHUX BUpoOiB. OTpuMano ckian apiGHO3epHHCTOTO GeToHy i3 Bixxomy IlonraBebkoro
ripHIYO-36araqyBaJbHOr0 KOMOIHATY 1 MIJIAKOTIOPTIIAHAIIEMEHTY Y criBBinHomeHHi 3:1 1 106aBoK Mikpokpemuesemy (15 % Bix Macy 1ieMeHTy)
Ta cynepractidikaropa nomikapbokenary (2 % Bix Macu mementy) 3 B/I11=0,5. MimmicTs 11p0ro 6eTomny Ha cruck pocsirae 40 MlIla, 1o
MEePEBHUIIYE MIIHICTh APIOHO3EPHUCTOrO GETOHY AHATIOTIYHOTO CKJIaLy Ha IPUPOAHOMY APiOHO3epHUCTOMY TicKy y 3 pasu. Ile oGymoBacHe
OIJIBIINM CTYTIEHEeM TigpaTallii IIeMeHTY, GIIbIIOI0 KiJIbKICTIO YTBOPEHUX MPOAYKTIB Tigparailil, HagBHICTIO YACTMHOK KPeMHe3eMy Ta KBapiLy,
GisibIl PIBHOMIPHMM YePryBaHHIM T€JII0, YACTHHOK KPEMHE3EMY Ta KPHCTAJIOTIAPATIB B CTPYKTYPI [EMEHTHOTO KaMeHI0. BHAC/I 0K 11b0r0 B
CTPYKTYPi MiCTHTBCs GLiTbINa KiJbKICTh €JIEKTPOreTeporeHHIX KOHTAKTIB MisK YaCTUHKAMM i 3epHaMM, 1[0 MAIOTh HeTaTUBHUIT (KBapll, rijipo-
CHJIIKATH KaJbINI0) Ta TO3UTUBHUI (KPUCTATOTIZPATH MTOPTIAHINTY, TIAPOATIOMIHATIB i TiAPOCYIbMI0ATIOMIHATIB KAJIBIII0) TTOBEPXHEBI 3a-
pstau. Came 1ie it 00YMOBJIIOE TOCATHYTI MII[HICTh Ta BOAOCTIHKICTH ApiGHO3epHUCTOTO GeToHy. OTpuMaHuUii CKJIa APiOHO3EPHUCTOrO GETOHY
PEKOMEHIOBAHI JIJIs1 BAPOOHUIITBA Gy /IiBETbHUX BUPOOIB.

Kimouosi ciioBa: sipibHosepuncTuii 6etoH, BifxXoan ripnndo-36aradyBajbHUX KOMOIHATIB, TPOYKTH rifpaTallil, MillHICTh Ha CTUCK, BOO-

CTIHIKICTB.



