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The object of the study is the process of esterification of sun-
flower soapstock fatty acids with butanol.

Soapstock is a waste of the oil and fat industry, which is formed in
the process of alkaline neutralization of oils. The processing of soap-
stock to obtain fatty acids is promising, since the disposal of waste is
difficult and dangerous, and fatty acids are an industrially valuable
product. Fatty acids obtained from soapstock are an available raw ma-
terial for the production of fatty acid esters of low molecular weight
alcohols, which are the basis of alternative biodiesel fuel.

The influence of the conditions of esterification of fatty acids
from sunflower soapstock (CAS Number 61788-66-7) with butanol
(CAS Number 71-36-3) in the presence of an alkylbenzenesulfonic
acid catalyst on the acid value of the reaction mixture was studied.
This indicator reflects an increase in the content of butyl esters.

The fatty acids used, obtained from soapstock by decomposition
with sulfuric acid, meet the requirements of DSTU 4860 for first-grade
fatty acids. The neutralization number of fatty acids is 186.0 mg KOH/g,
the mass fraction of moisture and volatile substances is 1.7 %, the

mass fraction of total fat is 97.5 %, the depth of cleavage is 67.1 % of
oleic acid.

Rational conditions for the esterification process have been estab-
lished, which correspond to the maximum reduction in the acid value
of the reaction mixture: duration is 12 hours, catalyst concentration
is 3.5%. In this case, the acid value of the reaction mass was 4.05 mg
KOH/g. The product yield was 91.5 %. Product parameters: mass fraction
of esters — 92.7 %, mass fraction of total glycerol - 0.20 %, mass fraction of
moisture 0.04 %, density at the temperature of 15 °C - 840 kg/m®.

The results obtained make it possible to obtain a high-quality
base for biodiesel fuel using soapstock fatty acids under rational
conditions.

Keywords: butyl esters of fatty acids, esterification of fatty acids,
waste from the oil and fat industry.
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This study investigates the chemical beneficiation processes for
Samotkan ilmenite concentrates, reagent regeneration, and the re-
cycling of extracted iron compounds. The task addressed is to devise
technology for obtaining synthetic rutile and converting by-product
iron compounds into commercially valuable materials. Kinetic pa-
rameters of iron leaching from metallized ilmenite obtained by reduc-
ing Samotkan ilmenite concentrate with carbon at 1200 °C for 4 hours
using ferric sulfate solutions were determined. Up to 8 % iron extrac-
tion, the kinetics followed the autocatalytic Prout-Tompkins model
(kt=In(a/(1-a)), with apparent activation energy E,pp=62.7 kJ/mol.
At higher degrees of iron extraction, the process was consistent with
the shrinking core model (kt=1-(1-a)'/3), with apparent activation
energy E,,p,=47.3 kJ/mol. The reaction order with respect to Fe>* was
found to be close to first order. Additional removal of impurities from
the residue of oxidative leaching was achieved by treatment with 15 %
H,S0, solution at 60 °C and subsequent calcination at 800 °C, result-
ing in the production of synthetic rutile with a TiO, content of 92 %.
It was established that the regeneration of oxidative leaching solu-
tions could be carried out via catalytic oxidation of FeSO, solutions

using oxygen. At pH 1.1-1.5 and 60 °C in the presence of NO, ferrous
iron was quantitatively oxidized within 1-3 hours. Efficient mass
transfer under high gas content in the gas-liquid mixture allows oxi-
dation to proceed without elevated oxygen pressure or temperature.
A portion of the ferric iron was recovered as high-purity crystalline
Fe4(OH),0SO4 precipitates, which, upon calcination at 750 °C, yielded
99.4 % Fe, 03, suitable for pigment production. The low reagent con-
sumption and the conversion of iron into marketable products under-
score the potential for industrial-scale implementation of this process.

Keywords: Samotkan weathered ilmenite, synthetic rutile, ferric
sulfate, hydroxysulphate, recycling, TiO,.
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The object of the study is the rammed earth nanocompos-
ites. Rammed earth nanocomposites reinforced with carbon nano-
tubes (CNT) and oil palm empty bunch (EFB) fibers provide na-
noscale cohesion, and EFB fibers offer macroscale crack bridging,
this research aims to significantly improve the material’s mechanical
performance. This study pioneers a nanocomposite approach by
integrating 1-2 % CNT and EFB fibers into rammed earth, achieving
a 539 % increase in compressive strength (from 1.43 MPa to 9.13 MPa)
and 34.671 kN buckling resistance to improve structural performance
especially for the stability for sustainable construction applications.
Standard rammed earth had a compressive strength of 1.43 MPa
and buckling resistance, limiting its use; however, when 1% CNT
was added, increased compressive strength to 6.43 MPa (cube) and
6.58 MPa (cylinder), while 2 % CNT further enhanced it to 8.56 MPa
and 9.13 MPa, respectively. Flexural strength also improved from
0.98 MPa to 3.60 MPa (beam). Cylindrical specimens showed optimal
performance due to uniform stress distribution (34.671 kN buckling
resistance). Microstructural analysis reveals CNT enhance nano-
scale cohesion while EFB fibers provide macro-scale crack bridging.
Compared to conventional concrete, the composite reduces embodied
carbon by 62 % (per ISO 14040 LCA standards) and material density
by 26 % (1.48 vs 2.0 g/cm?). These findings establish a new paradigm
for sustainable seismic-resistant construction in developing tropical
regions where both laterite soil and palm oil waste are abundant. The
synergy of CNT (nanoscale cohesion) and EFB (load distribution)
addresses key limitations. This material is suitable for eco-friendly
construction, seismic-resistant structures, and lightweight partitions,
offering a sustainable alternative to concrete/steel. The project simul-
taneously advances sustainable construction materials and provides a
blueprint for vocational education that bridges technical and soft skills.

Keywords: buckling, rammed earth, empty bunch fibers, com-
posite, nanotubes.
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This study examines the effect of a hydrated lime additive on
steel slag stone mastic asphalt for induction heating and induced
healing applications. It evaluates the self-healing capabilities of hy-
drated lime-modified steel slag stone mastic asphalt under tropical
conditions.

The three-point bending was first tested on the steel slag-stone
mastic asphalt mixture modified with hydrated lime (1 %, 2 %, 3 %,
and 4 % by mix weight). The mix’s fracture, displacement, crack-
ing resistance, and flexibility index are evaluated. Subsequently, the
fracture, displacement, cracking resistance, flexibility index recovery,
and healing ratio for damage-healing were investigated. The research
employs induction heating, which regulates temperature according
to natural tropical conditions. The healing process is compared be-
tween heating in a tropical environment and heating with additional
temperature.

The results demonstrated that adding hydrated lime to steel
slag stone mastic asphalt increased fracture strength, however, this
improvement was accompanied by decreased displacement, cracking
resistance, and flexibility. The findings indicate that the healing ratio of
steel slag stone mastic asphalt is enhanced by 1 % hydrated lime. Add-
ing 1% hydrated lime is optimal for improving fracture strength and
healing ratio. The fracture strength increased by 5 % with a 1 % varia-
tion of hydrated lime. The healing ratio of the 1 % hydrated lime-modi-
fied stone mastic asphalt increased by 14.57 % under natural conditions
compared to 0 % hydrated lime steel slag stone mastic asphalt. Further-
more, the healing ratio of steel slag mastic asphalt with 1 % hydrated
lime subjected to artificial heating increased by 22.08 % compared to
stone mastic asphalt with 0 % hydrated lime under natural heating.

Keywords: steel slag, stone mastic asphalt, heating induction,
self-healing, three-point bending test, tropical condition.
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The object of the study is the chemical resistance of concrete
modified with granite dust and acrylic latex. The materials used in
the study were concrete samples with a variable composition of addi-
tive components, which were subsequently exposed to an aggressive
environment. The problem, which the research is aimed at solving, is
the tendency of concrete structures to fail under prolonged exposure
to acidic conditions, which significantly reduces their service life.
This research aims to address this issue by incorporating modifying
additives that improve concrete’s resistance to chemical attack. The
experimental program involved testing concrete specimens with dif-
ferent concentrations of granite dust (1-4 % by cement mass) and
acrylic latex (0.1-0.4 % by water mass) in a 10 % sulfuric acid solution
for up to 360 days. Strength loss was assessed at regular intervals, and
chemical resistance coefficients were calculated to evaluate durabil-
ity. Additionally, long-term degradation predictions were made using
logarithmic models. The results show that the optimal composition -
4 % granite dust and 0.4 % acrylic latex —-significantly improves chemi-
cal resistance, with specimens retaining up to 49 % of their initial
strength after 100 years of exposure. The enhancement is attributed
to the densification effect of granite dust, which reduces permeability,
and the hydrophobizing properties of acrylic latex, which minimize
acid penetration. Compared to unmodified concrete, the proposed
composition demonstrates lower strength loss and higher durabil-
ity under aggressive conditions. The proposed modified composition
offers a reliable solution for extending the service life of reinforced
concrete structures exposed to chemical degradation.

Keywords: concrete, granite dust, acrylic latex, chemical resis-
tance, bending strength.
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The object of this study is concretes and fiber-reinforced con-
cretes for rigid pavements with polypropylene fiber and lignosulpho-
nate type plasticizer. The task addressed is obtaining concrete with
increased strength and wear resistance. Three compositions factors
were varied in the experiment conducted according to the D-optimal
plan: the amount of cement (300-380 kg/m?), plasticizer based on
lignosulfonates (0.6-1.0 %), polypropylene fiber with a fiber length
39 mm (0-3 kg/m?3). All concrete mixtures had equal mobility S1.

A set of experimental and statistical models was calculated. It was
found that with an increase in the amount of plasticizer, the W/C ra-
tio of the mixture decreases by 12-15 %, and the introduction of fiber
has a negligible effect on W/C. Due to the use of fiber, the compres-
sive strength of concrete at the design age increases by approximately
3.5 MPa, the early compressive strength practically does not change,
the flexural strength increases by 0.5-0.6 MPa, and the abrasion re-
sistance decreases by 0.07-0.08 g/cm? (17-19 %). The most noticeable
changes in these properties occur already with the introduction of
fibers in the amount of 2-2.5 kg/m?. Increasing the amount of cement
improves the strength and wear resistance of concrete, as well as the
efficiency of using dispersed reinforcement.




When the amount of plasticizer is increased from 0.6 to 0.9 %,

the compressive strength of concrete at the age of 3 days increases by
approximately 2 MPa; at the design age, its strength increases by ap-
proximately 5 MPa, the flexural strength increases to a limited extent
while the abrasion of concrete decreases (wear resistance increases).

Due to dispersed reinforcement and the use of a rational amount of

plasticizer, concretes of rigid pavements with the required strength and
increased wear resistance required for a given road category with reduced
binder consumption were obtained, which could be used in practice.

Keywords: polypropylene fiber, plasticizer, rigid pavement,

concrete strength, concrete abrasion resistance, experimental and
statistical modeling.
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BU3HAYEHHSA PAIIIOHAJIbHUX YMOB ETEPU®IKYBAHHS JKUPHUX KUCJIOT COHAITHUKOBOTO
COATICTOKY (c. 6-13)

T. O. Bipra, H. B. JIeBouiko, B. B. Kuuui, C. O. Ycenko, A. M. Illocts, T. O. OBcsaHHiKOBa, T. B. ®anaxeena, JI. II. Mapyuiko,
€. 10. Cemenko, C. €. 3urin

OG6’eKTOM AOCTi/PKEHHS € Tpoliec eTeprdiKyBaHHS )KUPHUX KUCIOT COHAIIHUKOBOTO COATICTOKY OyTaHOIOM.

CoarcTrok € Bi/IXo/[0M OJIieXKMpOBOI ratysi, IKUi yTBOPIOETHCS B Ipoleci Jiy>kHOI HelTpasizanii oiiil. IlepcriekTUBHOIO € Iepepobka
COAIICTOKY 3 OTPUMAHHSIM JKUPHUX KHUCJIOT, OCKIJIBKY YTUJi3allisl BiIXOAY € CKJIaJHOI0 Ta HeGe3IeUHOI0, a KUPHi KUCIOTH € IIPOMHUCIOBO
OiHHUM IIpOAyKTOM. JKUpHI KHMCJIOTH, OTpHMMAaHi i3 COAICTOKY, € JOCTYIIHOIO CHPOBMHOIO IS BUPOOHMUIITBA JKUPHOKUCJIOTHUX edipiB
HU3bKOMOJIEKY/IIPHUX CITHPTIB, SIKi € OCHOBOIO aJIbTePHATUBHOTO 6i0AN3€IbHOTO TTaIUBA.

JlocmifpkeHO BIJIMB YMOB eTepH(iKyBaHHS JXMPHHUX KHCJIOT i3 COHANIHMKOBOro coarcToky (CAS Number 61788-66-7) GyTaHOIOM
(CAS Number 71-36-3) y IpUCYTHOCTI KaTalizaTopy aJIKij6eH30JICy/Ib(OKUCIOTH Ha KUCIOTHE YUCJIO PeakuiiHol cymimi. [laHui TOKa3HUK
BifoOparkae MiABUILEHHS BMiCcTy OyTHIOBUX edipiB.

BuxopucraHi >XUpHI KUCJI0TH, OTPUMAHI i3 COAIICTOKY IIJIAXOM PO3KJIa/JlaHHs Cip4aHOI KUCJIOTOO, BifmosifaoTs BumoraM JICTY 4860
JUISL JKUPHUX KUCJIOT MepILoro IaTyHKy. Yucso HefiTpasizalii JKUpHUX KUCIOT cTaHOBUTH 186,0 Mr KOH/r, MacoBa yacTKa BOJIOTU Ta JIETKUX
pedoBUH - 1,7 %, MacoBa 4acTKa 3araJbHOTO XHUPY — 97,5 %, TIMOMHA PO3IeTuIeHHs — 67,1 % 01eTHOBOI KMCIOTH.

BcraHoBsieHO pallioHasbHI yMOBM Iponecy erepudikyBaHHdA, fAKi BiJTIOBifaloTh MaKCMMaJbHOMY 3HM)KEHHIO KHCJIOTHOTO YHCJIa
peakuiiiHoi cyMili: TpUBamicTh — 12 rof., KOHIIEHTpAIlis Katajizatopy — 3,5 %. IIpum IboMy KHCJIOTHE YHCJIO0 PEeaKIiifHOI Macu CKJIajio
4,05 mr KOH/r. Buxiz npoaykry ckaB 91,5 %. [Toka3HUKU IIPOAYKTY: MacoBa yacTka edipis — 92,7 %, MacoBa 4acTKa 3araJlbHOTO IVILlepuHY —
0,20 %, macoBa yactka Bosioru 0,04 %, rycTiHa 3a Temmeparypu 15 °C - 840 Kr/m>.

OpeprkaHi pe3y/IbTaTH JAA0Th MOXUINBICTE OTPUMYBATH SIKICHY OCHOBY Il 6i0iN3€/IbHOTO ITaJMBA 3 BUKOPUCTAHHSAM JKUPHHUX KHCJIOT
COAIICTOKY 32 PalliOHaJIbHUX YMOB.

Kurrouogi coBa: 6yTrsioBi edipy )KUPHUX KUCJIOT, eTepHrbiKyBaHHS )KUPHUX KHUCJIOT, BiIXOAW OJTi€XKUPOBOI raysi.
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BHU3HAYEHHSA YMOB OJEP>KAHHSA CHUHTETUYHOI'O PYTHJIY ITPY BUJIYTOBYBAHHI BITHOBJIEHOT'O
CAMOTKAHCBKOI'O UIBMEHITY PO3YUHAMU ®EPYM(III) CYJIB®ATY (c. 14-23)

0. B. Koxxypa, €. O. ITuGyus, A. B. lepimosa, B. C. fIpouieHko

OG6’€KTOM JIOCITiZPKEHHS € ITPOLEeCH XiMigHOro 36araueHHs1 CaMOTKaHCHKUX i/TbMEHITOBMX KOHIIEHTPATIB, pereHepariii peareHTiB Ta yTuJIi-
3anii BUIy4eHHUX CIOMTyK 3aii3a. BupinryBasach mpo6sieMa po3po6Ky TEXHOJIOTiT OTpUMaHHS CUHTETUYHOTO PYTHIIy Ta yTUJIi3alil Mo6iuHuX
crosyk (hepyMy y IPOAYKTH, HA SIKi HasIBHUN IONMUT. BCcTaHOB/IEHO KiHETHWYHi ImapaMeTpH BHJIYTOBYBaHHS 3aji3a pozunHaMu depym (I1I)
cyznbdary i3 mMeranizoBaHOro iJIbMEHITy, OTPUMAHOro BifiHOBJIeHHSIM CaMOTKAaHCBKOTO iIbMEHITOBOrO KOHI[EHTpPATy BYyIJIElL[eM IIPOTSATOM
4 oz ipu 1200 °C. [lo cTymeHs BUJIydeHHs 3aii3a 8 % XiJj KiIHeTHUHUX KPUBUX Y3TOMKYEThCS 3 aBTOKATATITHYHO0 Mofie/uTio Prout Tompkins
kt=In(a/(1-a)) 3 ysiBHOIO eHeprieto akTuBanii Eapp=62.7 k/[»x/Moib. IIpy GibIINX BUTyYeHHSX 3aj1i3a MPoIiec IepexoAnTh A0 Mogesi chepu,
1o cruckaetbest kt=1-(1-a)1/3, 3 ysiBHO eHeprieto aktuBaiii Eapp=47.3 k/lx/Mosb. ITopsimok peakii mo Fe3* 6iusbkuii 10 nepmoro. Jlopar-
KOBUM BUJIyYEHHAM JIOMIIOK i3 0Ca/ly OKHUCHIOBAJILHOTO BUJIyrOBYBaHH:A IpU 65 °C y 15 % po3unHu H2SO4 Ta mpokaproBaHHAM 3aJIUIIKY
mipu 800 °C OTpUMaHO CUHTETUYHMH pyTus 3 BMicToM TiO, 92 %. BusBieHo, 1110 pereHepalito po3uMHiB OKMCHIOBaJIbHOTO BUTYTOBYBaHHS
MOXKHA 3/IiFICHIOBaTH KaTaTiTHIHUM OKMCHEHHSIM KrcHeM po3dynHiB FeSO,. ITpu pH 1,1—1,5 ta 60 °C y nmpucytHocti NO depym (IT) kinbkicHO
OKMCHIOBaJIM IIpoTAroM 0,5—1,5 ro. IHTeHCUBHUIT MacoOOMiH ITPY BUCOKOMY BMICTi rasy y ra3opijuHHill cymili 03BoJIsiE IPOBECTH OKHC-
HeHHsI 6e3 Ti/[BUIIEHOr0 TUCKY KHUCHIO Ta TeMriepaTypu. YactuHa depymy (III) yrumizoBaHa y ocagu kpucraiigHoro Fey (OH);0SO4 BUCOKOT
UYUCTOTH, NIpOXKapIoBaHHAM ix npu 750 °C ogeprxkaHo 99,4 % Fe,Os, mpugaTHOro sl OTPUMAHHSA IIirMeHTiB. HU3bKi BUTpaTU peareHTiB Ta
yTusizania gepymy y IpoAyKTH, 10 MalOTh IOIIUT Ha PUHKY, BU3HAYAIOTh ME€PCIIEKTUBHICTh TPOMMCJIOBOTO BITPOBA/PKEHHS IIPOLIECY.

Kurrouogi croBa: CaMOTKAaHCHKHI 3MiHEHNH ibMeHIT, cuHTeTHYHUM pyTiut, hepyM(I1I) cybdar, rizpokcocymbdar, yruizanis, TiO,.
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OIIIHKA MOXXJIMBOCTEN BUKOPUCTAHHSA BOJIOKOHHOT'O APMYBAHHS KHT TA BIIII Y
HAHOKOMIIO3UTAX 3 VTPAMBOBAHOI 3EMJII IS IIIABUIIIEHHS CTPYKTYPHOI CTIMKOCTI (c. 24-32)

Kinanti Wijaya, Syafiatun Siregar, Sutrisno, Iswandi Idris

OG>EKTOM JIOCITi/PKEHHSI € HAHOKOMIIO3UTH Ha OCHOBi yTpam6oBaHOI 3eMsii. HaHOKOMIIO3UTH Ha OCHOBi yTpamM6GoBaHOI 3eMJli, apMOBa-
Hi ByreneBumMu HaHoTpyOkamu (KHT) Ta BOJIOKHAMM MOPOXKHIX mMydkiB ositiHoi magsmu (BIIIT), 3a6e3medyroTh HAHOPO3MipHY KOTresito,
a BosiokHa BIIII IponoOHYyIOTh MaKpopo3MipHe IepeKpUTTs TpiljuH. Lle mociifkeHHs CIIpSIMOBaHe Ha 3HauHEe IOKPALEHHS MeXaHiYHUX
XapaKTepUCTUK Marepiany. Lle fociiDKeHHs € IoHepOM Y HAHOKOMIIO3UTHOMY IiAX0zl nuisgxoM inrterpanii 1-2 % KHT Ta Bosokon BIIIT B
yTpaMOOBaHy 3€MJIIO, 1[0 ZO3BOJIHIIO 30iMBIINTH MIITHICTh Ha CTHCK Ha 539 % (3 1,43 MIlIa f0 9,13 MIIa) Ta omip BUrKHy Ha 34,671 kH 14 110-
Kpall[eHHs CTPYKTYPHUX XapaKTepUCTHK, 0COOINBO ISl CTIMIKOCTI B €KOJIOTiYHO YnCTOMY OyiBHULITBI. CTaHAApTHA yTpaMOOBaHa 3eMJIs MaJla




MilHicTh Ha cTHcK 1,43 MIIa Ta omip BUTHHY, 110 00MeXxye i1 BukoprctanHs; OfHaK, Kou gogasanu 1 % KHT, mirjHicTs Ha cTHCK 36i1bIma-
cst 110 6,43 MITa (ky6) Ta 6,58 MIla (tiuutisgp), Tozi sik 2 % KHT wie Ginbire migsuminm ii 1o 8,56 MIIa Ta 9,13 MIla BigmosigHo. MirHicTs Ha
3THH TaKOX IMokpaiguiacs 3 0,98 MIla fo 3,60 MIIa (6anxka). LwriHapUYHI 3pa3Ku IPOAEMOHCTPYBAIN ONTHUMAJIbHI XapaKTePUCTUKH 3aBSIKU
piBHOMipHOMY po3nofiny HanpyxeHb (omip BuruHy 34,671 kH). MikpoctpykrypHuit aHasi3 nokasye, mo KHT mokpalyroTs HAHOPO3MipHY
KoTe3ito, Tozi K BosiokHa BIIIT 3a6e3medyroTh MepeKpUTTS TPIIUH MaKpopo3Mipy. ITopiBHSAHO 3i 3BUMaiflHUIM GETOHOM, KOMITO3UT 3MEHIITyEe
BMiCT ByvIemio Ha 62 % (3rigHo 3i crangapramu ISO 14040 LCA) ta wiiibHicTh Matepiany Ha 26 % (1,48 nporu 2,0 r/cm®). 11i pesysnsratu
BCTaHOBJIIOIOTh HOBY IAapaZiUTMy JJIsI CTaJIOT0 CeHCMOCTIMKOro Oy[iBHUIITBA B TPOIIIYHUX PerioHax, 10 PO3BUBAIOTECH, fIe € PSICHI JIaTepUTHI
I'PYHTH Ta Bigxoau nmaapmoBoi oiil. Cuneprist KHT (HaHOpo3MipHa Koresist) Ta BIIIT (po3Ioziisr HABaHTa)KEHHS) YCYBa€e KIF0YOBi 0OMEXXEHHS.
Lleit MaTepias MiAXOAUTH /I €KOJIOTTYHO YMCTOTO Oy/iBHUIITBA, CEIICMOCTIHKIX KOHCTPYKILiH Ta JIETKHUX Meperopofiok, MPOMOHY0UYH CTiHKy
aJIpTepHATHUBY 6eTOHY/cTasIi. I[IpOEKT OIHOYACHO ITPOCYBa€E €KOJIOTIYHO YHCTi Oy/iBeIbHI MaTepiaau Ta HaJjae OCHOBY IS ITpodeciiiHol oCcBiTH,
sIKa TIOEAHY€E TeXHIUHi Ta M’SIKi HAaBUYKU.
KurrouoBi coBa: BUTHH, yrpaMOOBaHa 3eMJIsI, TOPOXKHI ITyIKH BOJIOKOH, KOMIIO3UT, HAHOTPYOKU.
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BU3HAYEHHS BILUIHMBY I'/IPATOBAHOI'O BAITHA HA CAMOBIZTHOBJIIOBAJIbHUM IIIEBEHEBO-
MACTUYHUI ACPAJIBT 31 CTAJIEBOTIO IIJIAKY 3A JOIIOMOTOX METOAY IHAYVKIIIMHOI'O
HATPIBAHHS B TPOIIIYHHX YMOBAX (c. 33-43)

Irawati, Ludfi Djakfar, Muhammad Zainul Arifin, Akhmad Sabarudin, Ilanka Cahya Dewi, Irawan Palgunadi

VY 1poMy IOCTipKeHH] PO3IVISAAEThCS BIIMB Z00ABKHU TalleHOTo BallHa Ha Ie6eHeBO-MaCTUKOBUI ac(asbT 3i CTajJeBOro IJIAKy AJIs
IHAYKIiITHOTO HArpiBaHHS Ta iH/[yKOBAaHOTO BiZIHOBJIEHHS. Y HBOMY OIIiHIOIOTHCSI CAMOBI/JHOBJTIOBAJIbHI BJIACTHBOCTI I11e6€HEBO-MaCTHKOBOTO
acdasnpTy 3i CTaseBoro UUIaKy, MoAUGIiKOBaHOrO ralieHUM BallHOM, Y TPOIIIYHUX YMOBax.

TpUTOYKOBHII 3THH CIIOYaTKy OyB BUIIPOOYBaHMI Ha cyMili Ie6eHeBO-MacTUKOBOTO acdasbTy 3i CTajeBOro mulaKy, MoAn(ikoBaHil
raureHuM BartHOM (1 %, 2 %, 3 % Ta 4 % Biz Baru cyminri). O1jiHeHO pyHHYBaHHS, 3MillleHHS, CTIlKICTb 710 PO3TPiCKyBaHHS Ta iHAEKC IHYYKOCTI
cyMimi. 3rofoM Oy/10 AOCiKEHO pyHHYBaHHS, 3MillleHHs, CTIHKiCTh 0 po3TpicKyBaHHS, BiIHOBJIEHHS iHAEKCY HYYKOCTi Ta KoedirieHT
Bi/JHOBJIEHHS /I IIOLIKO/KEHD Ta BiTHOBJIEHHs. Y AOCJIi/PKEHHI BUKOPUCTOBYETHCS IHAYKIIMHUI HATPiB, IKAI1 pery/Iloe TeMIlepaTypy BifIo-
BiZIHO /10 IIPMPOJHUX TPOIIIYHUX YMOB. IIpornec BiZiHOBJIEHHS ITOPIBHIOETHCS MIXK HAIPiBAHHAM Y TPOIIIYHOMY CE€PEZOBUILL Ta HArpiBaHHSAM 3
JIOZLATKOBOIO TEMIIEPATYPOIO.

Pesy/ibTaTH IOKA3aJIH, 1110 JI0/IaBaHHS rallleHoro BaIHa Ji0 ie6eHeBO-MaCTHUKOBOT0 ac(asbTy 3i CTaJeBOro LIJIAKy 301/IbIINII0 MIITHICTD
Ha PO3pUB, IIPOTe Iie MOKPAIIeHHS CYyIIPOBOKYBAIOCS 3MEHUIEHHSIM 3MillleHHSsI, CTIAKOCTi 10 pO3TpiCKyBaHHSI Ta THYYKOCTi. Pe3yibraTtu
JIOCJTi/PKEHHSI TTOKa3yIoTh, 10 KoedillieHT BifIHOBIEHHs IIe6eHeBO-MacCTUKOBOrO achasbTy 3i CTajeBOro IMIIAaKy ITOKpalfyeTbcs HA 1%
raieHoro BamHa. /logaBaHHs 1 % raiuieHoro BaliHa € OINTUMAaJIbHUM JJIsI ITOKpaleHHs MilIHOCTI Ha po3puB Ta KoediljieHTa BiHOBIEHHS.
MinHicTs Ha po3puB 36inpmIvIacs Ha 5 % mpH Bapiamii 1 % ramenoro BamHa. KoedimieHT BifjHOBIEHHS MoAM(ikoBaHOTO 1 % TaImeHoro
BaITHa MAaCTHKOBOTO acdaybTy 36L1bmKBCs Ha 14,57 % 3a IPUPOAHUX YMOB HOPIiBHSHO 3 0 % rauieHoro BalHa IieGeHeBO-MaCTUKOBOTO
acasbty 3i crazeBoro maaky. Kpim Toro, koedirieHT BiiHOBIEHHS Ie6eHeBO-MAaCTUKOBOTO ac(asbTy 3i CTAI€BOr0 IUTAKY 3 1 % rameHoro
BaITHa, IO MiJlaBaBCs MITYYHOMY HarpiBaHHIO, 30i1bIINBCSA Ha 22,08 % MOPIBHSAHO 3 MacTUKOBUM acdaabroM 3 0 % ralieHoro BarHa 3a
MPUPOJHUX YMOB.

KurrouoBi croBa: crasieBuii 1IITaK, Ie6eHeBO-MaCTUKOBHI acasbT, iHAyKIiliHe HarpiBaHHS, CAMOBIZTHOBJIEHHS, BUITPOOYBaHHS HA TPH-
TOYKOBUIA 3TUH, TPONiYHi yMOBHU.
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OIITHKA XIMIYHOI CTIMKOCTI BETOHY 3 JIOBABKAMHY HA OCHOBI TPAHITHOI'O ITHUJIY TA
AKPHUJIOBOTI'O JIATEKCY (c. 44-52)

Rauan Lukpanov, Aliya Altynbekova, Serik Yenkebaev, Denis Tsygulyov, Dinara Orazova, Zhumabek Omarov, Kuanysh Makashev

OG6’eKTOM JIOCJIIPKEHHS € XiMiuHa CTilKicTh 6eTOHY, MOAH(iKOBAHOTO IPaHITHUM ITUJIOM Ta aKpUJIOBUM JIaTeKCOM. MaTepiasom aJist
JloCTIi/PKeHHs Oyl 3pa3Ky 6eTOHy 3i 3MiHHHMM CKJIaZIoM KOMIIOHEHTIB Z006aBOK, SKi B IOAJIBLIOMY ITi/iIaBaIMCs BILIUBY arpeCBHOTO
cepemoBuiia. ITpo6aemMoro, Ha BUPIIIEHHs SIKOI CIIPAMOBAaHIi JOC/i/PKEHHS, € CXUJIbHICTh O€TOHHUX KOHCTPYKIIiii 10 pyliHyBaHHSA IpU
TPUBAJIOMY BILJIMBiI KHCJIOTHUX YMOB, II[0 3HAYHO CKOPOUYE TEPMiH iX cayx6u. Lle mocipkeHHS CIIpsSMOBaHe HA BUPIIIEHHS Iiel mpo-
6J1eMHM LIISIXOM BBeZIEHHSI MOAM(DIKy0UNX J06aBOK, SKi TOKPALYIOTh CTIHKiCTh 6eTOHY 210 XiMi4HOTO BILIMBY. IIporpama eKCriepuMeHTY
BKJIFOUajia BUIIPOOYBaHHS OETOHHUX 3pa3KiB 3 Pi3HOI0 KOHIIEHTpaI[ieo rpaHiTHOTrO ruity (1-4 % BiJ Macu [[eMEHTY) Ta aKpUJIOBOTO Jia-
rekcy (0,1-0,4 % Bijg macu Boau) y 10 % po3umHi cipyaHOi KMCIOTH IPOTATOM 710 360 71i6. BrpaTy MiIfHOCTI OIjiHIOBaIN Yepe3 pery/sipHi
TIPOMDXKKH 4acy, i sl OI[iHKU JOBIOBiYHOCTI po3paxoByBany koedirieHTH XiMiuHOoi cTilikocTi. KpiM TOro, J0BrocTpOKOBi IIPOTHO3U ie-
rpagarii 6ysiu 3po6JieHi 3 BUKOPUCTAaHHSAM JIOTapU(PMIiTHUX MojiesIeil. Pe3y/ibTaTi IIOKa3yIoTh, [0 ONTUMAIBHUI CKIaZ — 4 % rpaHiTHOTO
nunay Ta 0,4 % aKpuI0OBOIO JaTeKCy — 3HAUHO ITOKpallye XiMiuHy CTiHKiCTb, MpU LbOMY 3pa3ku 30epiraioTh A0 49 % CBO€I MOYAaTKOBOL
MinHOCTi Ticas 100 pokiB BIauBYy. ITocHIeHHS TOSICHIOETBCS e(eKTOM YUIiTbHEHHS TPaHiTHOTO MUY, SKUHM 3MEHIIye MPOHUKHICTD,
i rizpo)o6HUMU BIACTUBOCTSIMHU aKPUJIOBOTO JIATEKCY, SIKi MiHIMi3ylOTh IPOHMKHEHHS KUCJIOTH. Y MOPIBHSAHHI 3 HeMoAM(piKoBaHUM
6ETOHOM 3aIIpOIIOHOBAHUM CKJIA/l AEMOHCTPYE MEHIIY BTPATy MIiI[HOCTi Ta BUILY ZOBTOBiYHICTb B arpeCUBHUX yMOBaX. 3alIpOIIOHOBA-
HUI MOAMGDIKOBAaHUI CKJIa/| € Ha/[INHUM DillleHHSIM /IS IIPOJJOBYKEHHS TePMiHY CJIy)KOM 3a71i300€ TOHHUX KOHCTPYKIIiH, 1[0 Mif/1al0ThCs
ximiuHi#t gecTpykiii.

KorrouoBi cyioBa: 6eTOH, TPaHITHUI TN, aKPUJIOBUM JIaTeKC, XIMIiTHA CTiMKiCTh, MiITHICTh HA BUTHH.
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BU3HAYEHHSA BIUIUBY KUIBKOCTI ITOJIIIPOIIIJIEHOBOT ®IBPU TA IUTACTU®IKATOPY HA MIITHICTE I
3HOCOCTIMKICTDb BETOHIB KOPCTKUX JOPOXKHIX IIOKPUTTIB (c. 53-60)

C. O. KpoBsKkos, O. I. ®iHoreHos, A. B. IrHaTeHKO

O6’exTOM JTOCTiKEHHS € MOAM(piKoBaHi MaacTidiKaTopoM JIirHOCYIL(OHATHOTO TUITY 6eTOHHM i (hiGpOOGETOHM JKOPCTKUX JTOPOIKHIX IT0-
KPUTTIB 3 NOJTINpoIisieHoBoI (hiGporo. BupinryeTbest mpobsiema OTpUMaHHs GETOHIB 3 ITi/[BUINEHOI0 MIITHICTIO 1 3HOCOCTifIKiCTIO. Y ITpOBe/ieHO-
My 32 D-ONTUMAaJIbHUM IIJTAHOM €KCIIEPMMEHTI BapitoBasncsi 3 GpakTtopy CKiIazy: KUIbKicTb teMeHTy (300-380 kr/m3), rutactudikaropy Ha 6asi
sirnocysbdouaris (0,6-1,0 %), mosinporniseHoBoi $hiépu 3 JOBKUHOIO BoJOKOH 39 MM (0-3 kr/m3). Bei GeToHHI cymimi Masu pyxomicts S1.

Po3paxoBaHO KOMILJIEKC €KCIIePUMEHTAIbHO-CTATUCTUYHUX MoJieJlelt. BcTaHOBJIeHO, 1110 IIPU MiIBUILIeHHI KinbKocTi IacTudikaTopy B/I]
cyminni 3HIKyeTbCs Ha 12-15 % a BBefieHHs (Gibpu HecyTTeBO BIUIMBae Ha B/II. 3a paxyHok BBefeHHs (ibpu MilfHiCTh 6€TOHIB Ha CTHCK
y IIPOEKTHOMY Billi 3pocTae mpu6au3HO Ha 3,5 MIla, paHHS MIIHICTh Ha CTHUCK IIPAKTUYHO He 3MiHIOETHCS, MIIIHICTh Ha PO3TAT IIPU 3TUHI
3pocrae Ha 0,5-0,6 MI1a, CTUPaHHICTb 3HKYEThCS Ha 0,07-0,08 r/cM? (17-19 %). HallGinbun BiidyTHI 3MiHM BJIaCTMBOCTEN BiiOyBaOTHCS TPU
BBefieHHi Gi6pu y KisbkocTi 2-2,5 kr/M>. TIpy 36UIbIIEHH] KiTbKOCT LIEMEHTY MiJIBULLYETHCS MIlIHICTh Ta 3HOCOCTIHKOCTh GETOHIB, a TAKOK
eeKTUBHICT, BUKOPUCTAHHS AUCIIEPCHOTO apMyBaHHS.

IIpu migBuImeHHi KinbkocTi TuTactrudikaropy 3 0,6 0 0,9 % MirHICTH 6eTOHIB Ha CTHCK Y Bimi 3 71i6 3pocTae mpuban3HO Ha 2 MIla, y mpo-
€KTHOMY Billi 3pocTae mpu6aM3HO Ha 5 MITa, 06MeXeHO 3pOoCTae MillHICTh Ha PO3TSAT IIPU 3TUHI Ta 3HIDKYETbCSI CTUPaHHICTh 6eToHiB (I1ifBuU-
LIYETHCST 3HOCOCTIHMKICTB).

3a paxyHOK /IUCIIEPCHOI0 apMyBaHHS i BUKOPUCTAHHS PalliOHAIBHOI KiJIbKOCTI IIacTH(iKaTOpy OTPUMAHO GETOHM JIOPOXKHIX MOKPUTTIB
3 HeoOXiZIHOIO /ISl 33/1aHO0] KaTeropii J0poru MiIHiCTIO Ta MiJBUIIEHOI0 3HOCOCTIMKICTIO TP 3HMKEeHil BUTpaTi B'sSDKYUOTrO0, SIKi MOXKYTh BU-
KOPHMCTOBYBATHUCS Ha MPAKTHUIII.

Kurrouosi cioBa: nosinporniseHosa ¢i6pa, ractudikaTop, )KOpeTKe ZOPOXKHE MOKPUTTSI, MIIIHICTb GeTOHY, 3HOCOCTIHKICTh G6ETOHY, eKC-
TIE€pPUMEHTAJIbHO-CTATUCTUYHE MOJIETFOBAHHS.




