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Pedepar/aHoTanis:

1. 3inin B.B. KoMo3uniiixi cycrnieHsiiiHi naanBa Ha OCHOBI TBEpAUX MaTepiaiiB niposisy muH — Ksasidikaniiina
HayKoBa Ipalsl Ha NIpaBax pykonucy. Jlucepralis Ha 300y TTs CTyIeHs foKTopa ¢inocodii 3a crenjanbHicTio 161
XimiuHi TexHoIOrii Ta imKeHepis (ranmy3b 3HaHb 16 XiMiyHa Ta 6ioiHKeHepis). — YKpaiHChbKUM Aep>KaBHUI
YHIBEpCUTET HayKH i TexHosorii, [JHinpo, 2026. Juceprauiiina po60Ta NPUCBSYE€HA CTBOPEHHIO CTA0IIbHUX
BHCOKOKOHLIEHTPOBaHUX KOMIIO3ULiliHUX cycneH3iiiHux nanus (KCIT) Ha ocHOBI ipokap6OHY — TBEPHOTrO IPOLYKTY
HU3bKOTEMIIEPATypPHOTrO MipoJIi3y BiANpalbOBaHUX aBTOMOOIIBHUX HIMH. AKTYaJIbHICTh 3yMOBJIEHA HEOOXiHICTIO
yrumnizanii 3HaYHUX 06CAriB IMMHHUX BigxoiB B YkpaiHi (230-300 Tuc. T wopiyHOo, HaKONIMYeHO NMoHaz 1,5 MJIH T) Ta
nipokap6oHy (HakonuyeHi 3anacu 15-40 Tuc. T, 30kpema He meHiue 9,5 tuc. Ty KuiBcbkiit o6sacri). PiBenb
yTuiisalii muH B YKpaiHi craHoBuTSH sinule 8-12 %. MeTa po6oTtu - po3pobka KCII Ha ocHOBI TBepAUX MaTepiaiB
nipoJii3y MUH 17151 BAKOPUCTAHHS B PiIKONANMBHUX KOTJIaX. O6’€KT JOCIIiIKEHHS — KOMIIO3ULilHI CyCleH3iliHi
najiBa Ha OCHOBI NipokapOony. [IpeameT — npouecu CTPyKTypOyTBOPEHHSI, MbK(a3HOI B3aeMO/Iii Ta peosioriyHa

noseginka KCII. Y po60oTi 3acTocoBaHO KOMILJIEKC cydacHUX MeTomiB: POA, IU- Ta pamaHiBCchbKa CIIEKTPOCKOITis,



CEM, EDS, tutpyBaHHg 3a boemoMm, MikpoesiekTpodopes, poTaliliHa BiCKO3UMETPis, CeIMMEHTAliiHN aHaJIi3,
eKCIIepMMEHTaJIbHE CIajlloBaHHS. BcTaHOBIIEeHO, 1110 NipoKap6oH € 6araToPa3HuM MaTepiasioM 3 BUCOKOIO IUTOMOIO
MOBEPXHeEI0, MiKpPOIIOPUCTICTIO, TifIpo(OOHOI0 TOBEPXHEIO Ta BUCOKOIO TEIJIOTBOPHOIO 3/IaTHICTIO (BUILA TEIJIOTA
3TOPSIHHS Ha Cyxui 6e330y1bHUI cTaH - 37,2 MJIX/KT). Biepiue BUsIBI€HO sIBULLE TEPMOPEOINEKCIi (iHBepCis
peosoriuHoro Tpenay suuie 40 °C), 3ymoBiieHe necTabinizaiieto ancop6buiinux mapis OI1-10 Ta yyacTio
MiKpoyacTUHOK ZnS i niposi3Hux cMmoJl. Briepiie BcTaHOBIeHO 0co61MBOCTI popMyBaHH4 MiHu [likkepinra («cydie-
edeKTy») Ta po3pobsieHO 3ax0M ii 3anobiraHHs: nonepenHs o6poodka nipokapo6ony 40-50 % BogHO-
IIPOMNAHOJILHUMHY PO3UYMHAMU Ta BaKyyMHa jerasatis. OntumasnbHa KombiHanis 2 % mac. gucnepratopa C3 ta 0,5 %
mac. OTI-10 3abe3neuye cuHepreTUyHy crabisnizariio i 7o3sossie orpumyBaTu KCII 3 KoHLleHTpauieio TBepHoi dhasu
55-60 % mac., epextuBHOIO Bs13KicTiO 0,26-0,72 [1a-c (mpu 9 co') Ta cefMeHTaLiiHOO CTilKicTIo oHax 35 1i6. s
OIIMCY PEOJIOTIYHOI ITOBENIHKM afalTOBaHO MOJeb ['epiuessa—-bakiii, afeKBaTHICTh SKOi IiATBEepIKeHa BUCOKUMU
3HaueHHsIMU R? ta F-kpurepito Qimepa. Po3pobaeHo TexHosioriuny cxemy ogepxkanss KCII, mo Bkitoyae
KOMOiHOBaHy roMoreHizallito (IepeMillyBaHHs — KaBiTallis — MOKpUI 11omMed). 3arpornoHoBaHo TY V 38.11-44893445-
001:2026. PesysbraTu anpo6osaHo Ha nignpuemctsi TOB «Jliksig Kap6o». [IpakTuyHe 3Ha4€HHSI pOOOTHU IOJISITAE Y
CTBOPEHHI HAYKOBMX OCHOB i TEXHOJIOTIYHMX PEKOMEHAALIN 111 BUPOOHULITBA aJIbTEPHATUBHOTO AJINBA 3
BTOPMHHMX PECYPCIB, K€ MOK€ 3aCTOCOBYBATHCS B PiIKONIAJIMBHUX KOTJIaX MaJIOi Ta CEPEHBOI TOTYKHOCTI,
CIIPUSIIOYM YTUJTi3allil MIMHHUX BiIXO/IiB Ta YaCTKOBOMY 3aMillleHHIO BUKOITHUX I1ajuB. KIIt04oBi cyloBa:
asIbTepPHATMBHE NAJINBO, KOMIIO3ULilHI CyClIeH3iliHi nanyBa, NipoKapooH, MipoJli3 MKH, TEPMOPEOIIEKCis, MiHa

[TikkepiHra, peoJioriyHi BIacTUBOCTI, Mogeb ['epiuesnsa—bankiii

2. Zinin V.V. Composite suspension fuels based on solid products of tire pyrolysis. — Qualifying scientific work as a
manuscript. Dissertation for the degree of Doctor of Philosophy in Specialty 161 Chemical Technologies and
Engineering (Field of Study 16 Chemical and Bioengineering). - Ukrainian State University of Science and
Technology, Dnipro, 2026. The dissertation is devoted to the creation of stable highly concentrated composite
suspension fuels (CSF) based on pyrocarbon - a solid product of the low-temperature pyrolysis of waste tires. The
relevance of the study is driven by the need to recycle significant volumes of tire waste in Ukraine (230-300
thousand tons annually, with accumulated volume exceeding 1.5 million tons) and pyrocarbon (accumulated
reserves of 15-40 thousand tons, including at least 9.5 thousand tons in the Kyiv region). The tire recycling rate
remains only 8-12%. The purpose of the work is to develop composite suspension fuels based on solid products of
tire pyrolysis for use in oil-fired boilers. The object of the study is composite suspension fuels based on
pyrocarbon. The subject is the processes of structure formation, interfacial interaction, and the rheological
behavior of CSF. A complex of modern methods was used: XRD, FTIR and Raman spectroscopy, SEM, EDS, Boehm
titration, microelectrophoresis, rotational viscometry, sedimentation analysis, and experimental combustion. It
was established that pyrocarbon is a multiphase material with a high specific surface area, microporosity,
hydrophobic surface, and high calorific value (gross calorific value on a dry ash-free basis - 37.2 MJ /kg). The
phenomenon of thermorheopexy (inversion of the rheological trend above 40 °C) was discovered for the first time,
caused by the destabilization of OP-10 adsorption layers and the participation of ZnS microparticles and pyrolysis
resins. The features of Pickering foam formation (the “soufflé effect”) were established for the first time, and
measures for its prevention were developed: pretreatment of pyrocarbon with 40-50% aqueous-propanol
solutions and vacuum degassing. The optimal combination of 2 wt% C-3 dispersant and 0.5 wt% OP-10 provides
synergistic stabilization and makes it possible to obtain CSF with a solid phase concentration of 55-60 wt%,
effective viscosity of 0.26-0.72 Pa-s (at 9 sno'), and sedimentation stability exceeding 35 days. The Herschel-Bulkley
model was adapted to describe the rheological behavior; its adequacy was confirmed by high values of R? and
Fisher’s F-criterion. A technological scheme for CSF production was developed, including combined
homogenization (stirring — cavitation — wet milling). Technical Specifications TU U 38.11-44893445-001:2026 were
proposed. The results were tested at Liquid Carbo LLC. The practical significance of the work lies in the creation of
scientific foundations and technological recommendations for the production of an alternative fuel from
secondary resources, which can be used in small- and medium-capacity oil-fired boilers, contributing to the
recycling of tire waste and partial replacement of fossil fuels. Keywords: alternative fuel, composite suspension



fuels, pyrocarbon (pyrolysis char), tire pyrolysis, thermorheopexy, Pickering foam, rheological properties,
Herschel-Bulkley model.
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