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Pedepar:

1. Incepraujiiina po60Ta IPUCBSIYEHA BUPIIEHHIO aKTyaJbHOIO 3aBJJaHHS 100 IPOEKTYBAHHS Ta JOCiI)KEHHS
HAJCTiKNX KaTiOHHUX OiTYMHUX €MYJIbCill, IO XapaKTe€PU3YIOThCSI BUHATKOBUMU XapaKTE€PUCTUKAMU PO3Naay Ta
cTilikocTi 3a 36epiranHs. [IpoBeneHuil OISy JITEPaTyPHUX AKepeJl, 3aCBifunB, 1[0 BUKOPUCTAHHS HAACTINKIX
KaTiOHHUX GITYMHUX €MYJIbCill y 6iTyMHO-eMYyJIbCiliHUX TEXHOJIOTISIX € HEeJOCTaTHbO AOCIIPKEHUM Y CBITi.
BusHaueHO BIaCTUBOCTI 6iTyMiB, EMyJIbraTOPiB, KAM'SSHOTO MaTepiainy, ppe3epoBaHOro acaabTOOGE€TOHHOTO
IIOKPUBY, I'PYHTY Ta 3alIpOEKTOBAHO HANCTIIKi eMyJIbCil 17151 KOXKHOI 6iTYyMHO-eMYJIbCiiHOI TexHoIorii. Bubpasi aBa
6iTyMy, 11O BiAPi3HAIOTHCS 32 [I0XOIPKEHHSIM BiITIOBIAalOTh BUMOTaM HOPMAaTUBHUX JOKYMEHTIB Ta MOXKYTb OYTH
BUKOPUCTaHi 1711 BATOTOBJIEHHS GiTYMHUX €MYJIbCil. Bys10 OCTiIKeHO Ta BUKOPUCTAHO J1Jisl IPUTOTYBAaHHS

€MYJIbCill YOTUPU EMYJIbTaTOPa, OCHOBOIO SIKMX € aMiHU. 3aIIPOEKTOBAHO OITYMHI €eMyJIbCil i3 MiHIMaJIbHUM,



cepeJHiM Ta MaKCUMaJIbHUM BMICTOM €MyJIbraTopiB. YCi BUTOTOBJIEH] 6iTyMHi eMyJibcii 6yu cTabinbHUMU Ta
BiATIOBifaI BUMOTaM JJ1s1 iX MOAAbLUIOr0O BUKOPHUCTAaHHS Y 6iTyMHO-eMYJIbCiiHMX T€XHOJIOTisIX. BcTaHOBIE€HO, 1110
cepe[i 3alpOEKTOBaHUX GITYMHUX €MYJIbCiil BiIMiHHY CTIMKiCTb 0 po3nay Ta CTilKiCTb 3a 30epiraHHsI BCTAaHOBJIEHY
3a pi3HMMU XapaKTepUCTUKaMU PO3Nay Ta 36epiraHHs eMyJbCii JeMOHCTpYye eMyJIbCis i3 emysbraropom Redicote
4875 NPF. BcTaHOB/IEHO, 10 PO3IIaJ] EMYJIbCii B TEXHOJIOTISX, 1€ BUKOPUCTOBYETHCS OPTIIAHTLIEMEHT 3aJIEXXUTh Bif]
TUIy BAKOPUCTAHOI KUCJIOTHU Ta TUITY i KiJIBKOCTi JOJAHOTO eMyJibraTopa. BcTaHOB/IEHO, 1O Yac po3nany JUTHX
€MyJIbCIIHO-MiHEepaJIbHUI CyMilllell 3aJIe5KUTh Bifl CKJIaJly BUKOPUCTAHOI €MYJIbCii Ta peaKTMBHOCTI KaM'sSIHOTO
Marepiainy 3a NOKa3HMKOM METUJIEHY CUHbOTO. UMM BHUIIE NIOKA3HUK METUJIEHY CUHBOTO, TUM OiJIbIIY KiJIbKiCTb
peryisitopa posmnany norpebye JuTa eMyJbCiliHO-MiHepabHa CyMilll 1711 JOCSITHEHHSI HeoOXiIHO po3naay cymilii.
Taxosx HeoOXifHa KiIbKiCTb peryJsiTopa po3nany B IMTUX €MyJIbCiITHO-MiHEPaJIbHUX CyMilllaX 3ajIe’KUTh BiJl TUILY
eMyJibraropa B cKiafi emyibcii. CriocrepiraeTbcs neBHa JliHiiHa 3aJIEXKHICTh MIX KiJIBKICTIO PETYJISTOPA PO3MNany Ta
pO3Ma/ioM CyMillli, IPOTe BILJIMB HAIIPSIMY 3aJI€XKUTD Bill eMyJIbraTopa y 6iTyMHill eMyJIbCii i y KOKHOMY BUNAJIKY BiH
€ iHpuBinyanbHUM. Pe3dysnbTaTy gocligkKeHb CBinyaTh po Te, o emybcii i3 1,2% BmicTom E4875 NPF niis
TEXHOJIOTI INTUX eMYyJIbCIMHO-MiHEPATILHUN CyMilllel i3 METUIEHOM CHHIM 18 MJI IO1Li/IbHO 3aCTOCOBYBATH 3a
Temnepatypu oBkinsa 30°C. CaMe 3a Takoi TEMIIEPATYpPU PO3Naj, CyMillli CTAHOBUTH 67113bKO 180 ¢ 6e3
HeOOXiIHOCTI BKJIIOUEHHSI peryJisiTopa posnany B cyMiml. Ha npoTuBary boMy B CKJIaT, INTUX €MYJIbCiliHO-
MiHepasnbHUM cymileit Ha emyJibcii i3 Redicote E11-1,2 Mac.% Heo6xigHo BkioyaTu 1,7 % peryasropa posnagy
cymimti. [fogo koresifiHOI MilIHOCTI INTUX €MyJIbCIHTHO-MiHEpaJIbHUI CyMilleil 061Ba CKIaIy [10Ka3auu
OJIHAKOBUI 4ac 17151 BiTKPUTTS PyXy TPAHCIIOPTHUX 3aCO6iB, ajie IOKa3HUKU BTPATA MaTepiaiy 3a BOJIOTOTO 3HOCY Y
6iTyMHUX eMyJibCill i3 emysbraropom Redicote E4875 NPF e meHmumuy, HiX y 6iTymHUX eMysbciil Redicote E11-1,2
Mac.% i 3HaXOJSAThCS B MEKax HOPMATUBHUX BUMOT. JlOCIIiIPKEHO, 110 J0aBaHH 1je6eHeBO-Til[aHUX CyMillel Ta
NOPTJIAHJILEMEHTY B CKJIa[, CyMilllel 17151 XOJIOAHOTO PECaVKIIHIy IPUIIBUALIYE PO3naz, 6iTyMHUX €MYJIbCill, ase
CBOEIO 4eproio 6iTyMHA €MYJIbCisl CIIOBIJIBHIOE TY)KaBiHHS IOPTJIAHILEMEHTY, IO IPU3BOAUTD IO OiJIBIIOr0 Yacy
TPAHCIIOPTYBaHHS CyMillle# 17151 XOJIOJHOTO PECAMKIIIHTY 3a IOTPE6M y BUIIAAKY XOJIOHOTO PECANKIIIHTY «Ha
3aBOJIi» Ta GI/ILIIOrO Yacy Ha TEXHOJIOTIUHI onepalii ykiagaHHs, NpodpilioBaHHs Ta yiIbHEHHS mapy. Ls
0CO0JIMBICTb BIIJIMBA€E HA TPAHUIIIO MILJTHOCTI Ha CTUCK B 4aci, aJpke KaTiOHHA 6iTyMHa eMyJIbCisl y Marepiasi
IIOPOKHbOMY, BATOTOBJIEHOMY METOJIOM XOJIOJHOTO PECAMKJIIHTY, CIIOBIJIbHIOIOYM [109aTKOBE TY>KaBiHHS
NOPTJIaHJILIEMEHTY, He 3HIKYe IPaHULII0 MILIHOCTI 3pa3KiB Ha CTUCK yepe3 28 71i6, a HaBnaku 36isbmye ii. 3a
rpaHuLel0 MiIHOCTI Ha cTUCK 3a Temrepartypu 20°C ta 50°C HalBUIIMMU ITOKAa3HUKAMU XapaKTepU3yeThCs
Marepias JOPO>KHiii, BATOTOBJIEHUI METOIOM XOJIOJHOTO PECANKIIIHTY, i3 IOPTIaHeMEHTOM Ta OiTYMHOIO
eMyJibciero i3 emysnbraropoM Redicote 4875 NPF. IlboMy MaTepiany JOPO>KHbOMY, BUTOTOBJIEHOMY METOJIOM
XOJIOZHOTO PECANKIIIHTY, XapaKTePHi i HaMHWKYi [IOKa3HMKYU BOJOHACUYeHHS. Lle € 3aKOHOMIPHUM OCKiJIbKY, aHAaJIi3
¢$oTo BUNpoOYyBaHUX 3pa3KiB BKa3ye Ha Te, O MOKPUTTS CyMillli /1715 XOJIOJAHOTO PECANKIIIHTY 3aJIMIIKOBAM
B'SDKy4UM i3 6iTyMHOI eMyJibcii i3 emysbratopom Redicote 4875 NPF e Haiikpamum. BuzHaueHo ¢iznko-MexaHiuHi
IIOKa3HMKY CTabili30BaHUX I'PYHTIB Ta MOLYJ b fedopMaliii, sIKi BKa3yloTh Ha Te, 1110 ONTUMAJIbHUM CEPE],
IOCJTiIKeHNX CKIaiB 6iTYMHUX eMYyJIbCill € ckiap i3 crenianpHuM emynbratopoM Redicote E-4875 NPF |, amke
IOMY BJIaCTMBUI HAaWJOBIINI PO3MaT, 6iTyMHUX €MyJIbCiii 3a cTabisnizanii IpyHTY Ta BULLi TOKA3HUKY SIKOCTI
CTabis1i30BaHOr0 I'PyHTY. 3alIPOIIOHOBAHO BUMOTHY JJO HAJICTIMKUX GITYMHUX €MYJIbCill 32 XapaKTePUCTUKY PO3Naay
Ta CTIMKOCTi 3a 306epiraHHs Ta BUMOTU [0 HAJICTIMKUX OITYMHUX €MYJIbCill [J151 KOHKPETHOI JOPOXXHBOI TEXHOJIOTI], a

caMe JIUTUX eMYJIbCilTHO-MiHepaIbHUX CyMilllell, XOJIOGHOTO PECAKIIIHTY Ta cTabisi3awii rpyHTiB.

2. The dissertation work is devoted to solving the urgent problem of designing and researching ultra-stable
cationic bitumen emulsions, which are characterized by exceptional characteristics of decomposition and stability
during storage. A review of literature sources showed that the use of ultra-stable cationic bitumen emulsions in
bitumen emulsion technologies is insufficiently studied in the world. The properties of bitumens, emulsifiers, stone
material, milled asphalt concrete pavement, soil were determined and ultra-stable emulsions were designed for
each bitumen emulsion technology. Two bitumens were selected, which differ in origin, meet the requirements of
regulatory documents and can be used for the manufacture of bitumen emulsions. Four emulsifiers based on

amines were investigated and used for the preparation of emulsions. Bitumen emulsions with a minimum, average



and maximum content of emulsifiers were designed. All produced bitumen emulsions were stable and met the
requirements for their further use in bitumen emulsion technologies. It was found that among the designed
bitumen emulsions, the emulsion with the Redicote 4875 NPF emulsifier demonstrates excellent resistance to
decomposition and storage stability, established by various characteristics of decomposition and storage of the
emulsion. It was found that the decomposition of the emulsion in technologies using Portland cement depends on
the type of acid used and the type and amount of added emulsifier. It has been established that the disintegration
time of cast emulsion-mineral mixtures depends on the composition of the emulsion used and the reactivity of the
stone material according to the methylene blue index. The higher the methylene blue index, the greater the
amount of disintegration regulator required by the cast emulsion-mineral mixture to achieve the necessary
disintegration of the mixture. Also, the required amount of disintegration regulator in cast emulsion-mineral
mixtures depends on the type of emulsifier in the emulsion composition. There is a certain linear relationship
between the amount of disintegration regulator and the disintegration of the mixture, but the effect directly
depends on the emulsifier in the bitumen emulsion and in each case it is individual. The results of the studies
indicate that emulsions with a 1.2% content of E4875 NPF for the technology of cast emulsion-mineral mixtures
with methylene blue 18 ml are advisable to use at an ambient temperature of 30°C. It is at this temperature that the
decomposition of the mixture is about 180 s without the need to include a decomposition regulator in the mixture.
In contrast, the composition of cast emulsion-mineral mixtures on an emulsion with Redicote E11-1.2% by weight.
requires the inclusion of 1.7 decomposition regulators of the mixture. Regarding the cohesive strength of cast
emulsion-mineral mixtures, both compositions showed the same time for opening to traffic, but the material loss
rates during wet wear in bitumen emulsions with Redicote E4875 NPF emulsifier are lower than in bitumen
emulsions with Redicote E11-1.2% by weight and are within regulatory requirements. It has been studied that the
addition of crushed stone-sand mixtures and Portland cement to the composition of mixtures for cold recycling
accelerates the decomposition of bitumen emulsions, but in turn, the bitumen emulsion slows down the hardening
of Portland cement, which leads to a longer time for transporting mixtures for cold recycling if necessary in the
case of cold recycling "at the plant” and more time for technological operations of laying, profiling and compaction
of the layer. This feature affects the compressive strength limit over time, because the cationic bitumen emulsion
in the road material produced by the cold recycling method, slowing down the initial hardening of Portland
cement, does not reduce the compressive strength limit of the samples at 28 days, but on the contrary increases it.
In terms of compressive strength at temperatures of 20°C and 50°C, the highest performance is achieved by the
road material produced by the cold recycling method with Portland cement and bitumen emulsion with the
Redicote 4875 NPF emulsifier. The physical and mechanical parameters of stabilized soils and the deformation
modulus were determined, which indicate that the optimal composition among the studied bitumen emulsion
compositions is the composition with the special emulsifier Redicote E-4875 NPF, since it is characterized by the
longest disintegration of bitumen emulsions during soil stabilization and the highest quality indicators of stabilized
soil. The requirements for ultra-stable bitumen emulsions for the characteristics of disintegration and stability
during storage and the requirements for ultra-stable bitumen emulsions for a specific road technology, namely
cast emulsion-mineral mixtures, cold recycling and soil stabilization, are proposed.
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dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEpCUTETChKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xni6umuH KOpiit SlpocnaBoBuy

2. Yuriy Y. Khlibyshyn

KBasigikanis: x.r.u., gor., 05.17.07

InenTudikarop ORCHID ID: 0000-0001-9910-5942

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcutet "JIbBiBCbKa MOTITEXHIKA"
Koz 3a €JIPIIOY: 02071010

MicneSHaxo,IpKeHHﬂ: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. HoBunpkuii KOpiii JIeoHinoBUY

2. Yurii Novytskyi

KBasigikanis: k.r.u., nor,, 05.17.11

InenTudikarop ORCHID ID: 0000-0002-5011-7034

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,q)KeHHﬂ: ByJ. CrenaHa Bangepuy, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

I'punnmnn Oser borpaHoBuY

I'pynanmyH Osner bormaHoBuy

Mapymak YisHa IMuATpiBHA

VKpIHTEI

IOpuenko TeTsHa AHaTOJlIiBHA



