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Pedepat/anoranis:

1. Incepraniiiny po60Ty IIPUCBSIYEHO PO3POOIEHHIO KOMIIO3NLIMHNX MaTepiasiB Ha OcHOBI ¢pocdorincy ans
BHMKOPHCTaHHS B OCHOBAaX JOPOXXHbOIO 0fsTy. O0'€KTOM JOCIIiKEHHS € KOMITIO3U1IilHi MaTepiaau Ha OCHOBI
TEeXHOT€HHOro ¢ocdorincy moaidpikoBaHOTO, IPU3HAYEHI /1711 BAKOPUCTAHHS B OCHOBAX JOPOXXHBOTO OAATy. MeTo10
IOCJIiIPKEHHS € po3po6Ka e(peKTUBHUX KOMIO3ULIITHUX MaTepiaiB Ha OCHOBI (GOCOriNCy 1711 BAKOPUCTAHHS B
OCHOBAaX JIOPO>KHbOI'O OJISTY 3 OKpalleHUMU (i3UKO-MeXaHIYHUMU Ta eKCIITyaTaliiHMMU BJIACTUBOCTSIMU LJISIXOM
KOMILJIEKCHOI Mogu@ikalii Matepiany Ta onTumizauii ckiaagy KOMIO3ULIHUX CUCTEM. [1J151 TOCATHEHHS
[IOCTaBJIEHOI METH BUKOPUCTAHO KOMILJIEKC CY4aCHUX METOiB AOCiI>)KeHHS, 30KpeMa (Pi3nko-mMexaHiuHi
BUIIpOOYBaHHS, peHTreHo(da30BUi aHali3, eJIEKTPOHHY MIKPOCKOIII0, METOAM MaTeMaTUIHOTO IJIaHyBaHHS
€KCIIEPUMEHTY, CTATUCTUYHOI 06POOKY Pe3yJbTaTiB Ta €KCIIEPUMEHTAIbHO-CTaTUCTUYHOTO MOJIe/IIOBaHHS. Y
PO6OTi BCTAaHOBJIEHO 3aKOHOMIPHOCTI BIIJIMBY MEXaHIUHOI, TEPMi4HOI, XiMi4HOI, JIy>kKHOi Ta OpraHO-MiHepaJIbHO]
monu@ikanii Ha mpoLecu CTPYKTYPOYTBOPEHHS i BJIACTMBOCTI KOMIIO3ULIHMX MaTepiasiB. BusHaueHo

dYHKIiOHAIbHY POJIb OCHOBHUX KOMIIOHEHTIB CUCTEMU: METaKaoJliHy, BOJIJIACTOHITY, KBapLIOBOTO ITiCKy pPi3HOI



IVCIIEPCHOCTI, KapOOKCUJIATHUX CyNepIIacTu(ikaTopis i rigpodobizatopis. JloBeneHO, 0 KOMIIJIEKCHA
mopudikaris 3abesneyye ymibHEHHS CTPYKTYPU, 3MEHIIIeHHS! [IOPUCTOCTI, MiABUIEHHS MilIHOCTi, BOJOCTIKOCTI,
TPIlIMHOCTINKOCTI Ta JOBrOBiYHOCTI MaTepiay. BCTaHOBJIEHO paliOHa/IbHI TEXHOJIOTIYHI IapaMeTPpU BUKOPHUCTaHHS
TEXHOJIOTIYHOTrO Ta BifiBaIbHOTr0 (GOCOOrincy, 06IPyHTOBAHO MIPOLIEC XiMIYHOTO 3B'SI3yBaHHS HA/IJIMIIKOBOI BOJY 32
IOTIOMOTOI0 HaMiBrifipaTy CyJb(aTy Kajblilo Ta 3alIPOIIOHOBAHO PO3PaXyHKOBY 3aJIEXKHICTb 7151 BU3HAUYE€HHS IOTO
HeoOxinHoi KinbkocTi. [TokazaHo, 110 3acTocyBaHHs Aeriaparatii ¢pocdorincy y 3BakeHoMY cTaHi iHTeHcudikye
TEIJI0- i MAaCOOOMiH, CKOPOYY€E TPUBAJIiCTh TEPMiYHOI 0OPOOKY Ta BHMKYE €HepreTuyHi BUTpaTu. HaykoBa HOBU3HA
pO6OTH MOJISITae Y BCTAHOBJIEHH] 3aKOHOMIPHOCTE KEPOBAHOTO CTPYKTYPOYTBOPEHHS 6araTOKOMIIOHEHTHUX
docdorincoBrx KOMII03ULiii, BUBHAYEHHI BILJIMBY AUCIIEPCHOCTI HAIIOBHIOBAUIB i KOMILIeKCHOI Moaudikanii Ha
(opMyBaHHS eKCIUIyaTallilHUX BJIaCTUBOCTEN MaTepiay, a TaKOX y po3p00JieHH] TEXHOJIOTIYHUX pillleHb
KOMILJIEKCHOI yTutizauii ¢pocorincy a1 BUpoOHULITBA JOPOKHbO-0YAiBEIbHIUX KOMIIO3ULIMHYX MaTepialiB.
[IpakTHyHe 3HaY€HHS OJJ€P>KAHMX PE3YJIbTATIB MOJISITa€ Y CTBOPEHHI €(PeKTUBHUX KOMIIO3ULIIMHAX MaTepiaiB 1
OCHOB JIOPO>KHBOT'O OJATY, 110 320€3I1e4yIOTh MiJIBUIIeH] I0Ka3HMKU MIlTHOCTi, BOJOCTIMKOCTI Ta JOBrOBIYHOCTI I1py
OJIHOYACHOMY BUKOPHCTaHHi 6araTOTOHHa)KHUX TEXHOT€HHUX BiIXOJiB. 3alIpOIIOHOBaHa TEXHOJIOTis JO3BOJIsIE
CKOPOTUTH YTBOPEHHSI CTIYHUX BOJI, iCTOTHO 3MEHIINTH Ira30Bi BUKMUIY Ta MiJBUIIUTH pecypcoeeKTUBHICTDb
BUpOOHULITBA. Pe3ysibTaT HOCiIKeHb MOXKYTh OyTH BUKOPUCTAHI MifIIpueMCTBaMu 6yZiBesbHOI iHmycTpii mpu
nepepobJsienHi pocdorincy Ta BUTOTOBJIEHH] MaTepiaiB 11 JOPOXHBOIO OYyAiBHUIITBA, @ TAKOXK Y HAYKOBO-
IOCJIiIHIN Ta OCBITHIM OisIIbHOCTI.

2. The dissertation is devoted to the development of phosphogypsum-based composite materials for use in
pavement base layers. The object of the research is composite materials based on modified industrial
phosphogypsum intended for use in pavement base layers. The aim of the study is to develop efficient
phosphogypsum-based composite materials for pavement base layers with improved physical, mechanical, and
performance properties through comprehensive material modification and optimization of the composition of
composite systems. To achieve this objective, a comprehensive set of modern research methods was employed,
including physical and mechanical testing, X-ray diffraction analysis, scanning electron microscopy, mathematical
design of experiments, statistical data processing, and experimental-statistical modeling. The study established
the regularities of the influence of mechanical, thermal, chemical, alkaline, and organo-mineral modification on the
processes of structure formation and the properties of composite materials. The functional role of the main
system components, including metakaolin, wollastonite, quartz sand with different particle sizes, polycarboxylate
superplasticizers, and hydrophobic agents, was determined. It was demonstrated that comprehensive modification
ensures structure densification, reduced porosity, and improved strength, water resistance, crack resistance, and
durability of the material. Rational technological parameters for the use of industrial and stockpiled
phosphogypsum were established. The process of chemically binding excess water using calcium sulfate
hemihydrate was substantiated, and a calculation relationship for determining the required amount of
hemihydrate was proposed. It was shown that phosphogypsum dehydration in a fluidized state intensifies heat and
mass transfer, shortens the duration of thermal treatment, and reduces energy consumption. The scientific
novelty of the research lies in establishing the regularities of controlled structure formation in multicomponent
phosphogypsum composites, determining the influence of filler fineness and comprehensive modification on the
formation of the material's performance properties, and developing technological solutions for the integrated
utilization of phosphogypsum in the production of composite materials for road construction. The practical
significance of the obtained results lies in the development of efficient composite materials for pavement base
layers with enhanced strength, water resistance, and durability while simultaneously utilizing large volumes of
industrial waste. The proposed technology makes it possible to reduce wastewater generation, significantly
decrease gaseous emissions, and improve the resource efficiency of production. The research findings can be
applied by the construction materials industry in phosphogypsum recycling and the production of road
construction materials, as well as in research and educational activities.
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