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Pedepar:

1. Ils puceprauifiHa po60Ta MPUCBSIYEHA aKTyasIbHiil TeXHOJIOTIYHO-eKOJIOTIUHIN TPo6sieMi — ZOCHIIKeHHIO IIPOLeCy
HU3bKOTEMIIEPATYPHOTO MipOJIi3y BiIXOZiB TEPMOIJIACTIB 3 METOIO OZEP>KAaHHS KOMIIOHEHTIB MOTOPHUX IAJIMB.
[lepepo6ka TEPMOIIACTUYHYUX [1OJIIMEPHUX BiIXOM1iB HU3bKOTEMIIEPATYPHUM IipOJIi30M JJa€ 3MOT'Yy OTPUMATHU
MaKCHUMaJIbHY KiJIBKICTb PiIKOTO POAYKTY — MiPOKOHIEHCATY — SIKUI B [TOJAJIbIIOMY MOXKe OyTH BUKOPUCTAHUM /17151
BUPOOHHUIITBA TOBAPHUX MOTOPHUX MNasnuB. KpiM 1bOro oTpUMyIOTh ra3u Miposisy Ta He3HayHy KiIbKiCTb TBEPLOTO
IIPOAYKTY — IipOKapOOHY, SIKi € I0GIYHMMHU TPOAYKTaMU IIpoLiecy Hiposiszy. MeTa gucepTauifiHoi poOOTH OJIrae y
PO3pO6JIEHHI OCHOB TE€XHOJIOTI Oflep>KaHHsI KOMIIOHEHTIB MOTOPHUX MaJIMB 3 IIIPOKOHIEHCATy MipoJIi3y BiIXOiB
TEpPMOILJIACTIB. ¥V MepIomMy po3aiji fucepTaniiiHoi po60TH PO3IJISTHYTO ITPOGIEeMy HAaKOIUYEHHSI [10JIiMEPHUX
BigxomiB B YKpaiHi Ta CBiTi, HaBeeHO kiacudikallilo MeTOAiB yTuizauii nosiMmepHUx BigxomiB. ONnucaHO OCHOBHI
METOJHY YTUJi3alii NoJiMepPHUX BiAXOiB: 3aXOPOHEHHS, CIIA/IIOBAHHS, PELIMKIIIHT, COJIbBOJII3 (TigpoJi3, IIiKoJIi3,
METaHOJ1i3), KOHBepCisl (TepMiYHMIA MipOoJIi3, KaTalniTU4YHMI Nipois, razudikauis). BkasaHo nepesaru Ta HeJOJIiKU

LIMX METOZiB yTuiizauii nosiMmepHux Bigxozis. OnucaHo MeTonU IepepoOKU r'yMOBUX BiixoiiB. 3pobieHo



BHCHOBOK, 110 ME€TOJ, HU3bKOTEMIIEPATYPHOI'O TEPMIYHOTO MiPOJIi3y [OJIMEPHUX BiIXOiB 3aCJIyTOBYE Ha OCOOJINBY
yBary, OCKiJIbKM BiH Jla€ 3MOT'y OTPUMYBAaTU MAaKCUMAaJIbHY KiJIbKiCTb PiIKMX BYTJIEBOJIHIB i € TEXHIYHO IPOCTUM Ta
IIOPiBHSIHO Hefoporum. Ha mincrasi aHanisy siteparypu cpopMyIbOBaHO METY Ta OCHOBHI 3aBaHHS, SKi HEOOXinHO
BUPIIIUTHU B IUCEPTALiMHIA POOOTI. Y Apyromy po3fisi IucepTauiiiHoi po60TH HaBeIEeHO 3arajabHy XapaKTepPUCTUKY
BUOpaHUX [1JIs IPOBEIEHHS [IOJAbIINX AOCIiIPKEHb BilX0OiB TEPMOILJIACTIB: MOJieTUIEHY BUCOKOI I'yCTUHH,
noJlinponiseny i nosicruposny. Binxoau uux nosaimepis € HaitbiIbI MacCOBUMMU MOJIIMEPHUMMU BilXOZaMU, a iXHs
BTOPUHHA N1epepobKa TPAAULIIIHUMU METOAAMU yCKIagHeHa. ONucaHo METOJMKY [IPOBEIEHHS aHali3iB Ta
€KCIIEPUMEHTIB, Ki BUKOPHUCTOBYBAJIMCS Mif] YaC BUKOHAHHS AUCEPTAlLiliHOI pOOOTU. Y TPETHOMY PO3/iJi
IycepTalifiHoOi po6OTH HaBeeHO Pe3yJsIbTaTh AOCTiIKeHb HU3bKOTEMIIEPATYPHOTO Mip0JIi3y BilXOZiB [10JieTUIeHY,
noJlinporniseny Ta noxictuposty. Ha nifcrasi pe3ysibTaTiB TEpMOrpaBiMeTPpUYHOrO aHaJIi3y BUOPaHO ONTUMAJbHI
YMOBH MNipoJIi3y (A4 Bigxonis nojieruseny — 410 oC; nomninpomnineny - 380 oC; noaictupony — 400 oC). [ng
MIOPiBHAHHSA [IPOBEAEHO HU3bKOTEMIIEPATYPHU ITipOJIi3 T'YMOBUX BiIXOiB. BCTaHOBJIEHO, 1110 BUXi[, L[i/IbOBOTO
IIPOAYKTY (MipOKOHAEHCATy) MipoJli3y BilXO/iB TEPMOILJIACTIB € 3HAYHO BUIIMM, HiXK IIIPOKOH€HCATY IipoJli3y
I'yMOBUX BifIX0ZiB. BCcTaHOB/IEHO NPUHLIUIIOBY MOXJIMBICTh BUKOPUCTAHHS CBIT/INX PpaKLiil, BUNIIEHUX 3
IipOKOHIEHCATy MipOoJIi3y BiIXOiB TEPMOILJIACTIB, SIK KOMIIOHEHTIB TOBAPHMX O€H3MHIB Ta JUA3€JIbHUX [IAJIUB 32
YMOBHU [I0HATKOBOI IepepoOKu Ha HapTorepepobHUX 3aBoJaX. Y YeTBEPTOMY PO3[iji AucepTaliiHOI poO6oTH
BHABUYEHO BIUIMB PEXUMY IIPOLECY MiPOJIi3y BilXOIiB MOJIETUIIEHY i MOJINIPOIiJIEHy Ha BUXiJ, Ta BIACTUBOCTI
NipOKOHJIeHCcaTy. BCTaHOBJIEHO, 1110 UMM BHUIIOIO € TEMIIEPATypa MipoJIi3y TUM HIDKYMM € BUXif, PiJKOTO IPOAYKTY —
nipoKoHAEHcaTy. 3a BUIMX TeMIIEpaTypa YTBOPIOETLCS MIPOKOHAEHCAT JIETIOro (PpakLiiHOTo CKuany. BuBueHo
CKJIaJ, Ta BJIACTUBOCTI By3bKUX (QPaKLiil i 3a/IMIIKY, BUAIJIEHUX 3 TIPOKOHAEHCaTy MipoJli3y BilXOAiB MOJieTUIEHOBY i
IIOJIINIPOIiJIEHY, IPOBELEHOrO B Pi3HUX peXKUMax. BcTaHOBIIEHO, 10 yci ¢ppakLii Ta 3aIMIIOK MICTATh HEHaCUYEHi
BYIJIEBO[IHI, IO MiATBEPIKYEThCSI BUCOKMM 3HAYEHHSM MOHOTO Yucia. Y M'SITOMy po31iji qucepraniiHoi po6oTu
OIMCAaHi TEXHOJIOTIYHi aCNIEKTH OJleP>KaHHS KOMIIOHEHTIB MOTOPHUX I1aJIMB METOLOM HU3bKOTEMIIEPATYPHOTO
nipoJiizy BifxoAiB TepMoILIacTiB. Po3pobseHo TexHOJIOriYHI peKkoMeHaallii AJ1s1 ofep>kaHHsI KOMIIOHEHTIB MOTOPHUX
[IaJIUB 3 MPOKOHJEHCATy MipoJli3y IMX BifX0ZiB. 3alIPOIIOHOBAHO HAIPSIMKYA BUKOPUCTAHHS IIOOIYHMX ITPOYKTIB
npouecy niposisy BifxoliB TepMOILIACTIB. 3alIpONIOHOBAHO BUKOPUCTOBYBATHU MiPOKApOOH SIK aiICOPOEHT /171 300py
i Jokasnizauii po3nuBiB HaPTH i HAPTONPOAYKTIB HA TBEPIMX Ta BOJHUX [TOBEPXHSIX. PO3p00J1€HO OCHOBU TEXHOJIOTI]
HU3bKOTEMIIEPATYPHOTrO MipoJIi3y BiAXO/IiB TEPMOIJIACTIB — 3alIPOIIOHOBAHO IIPUHIMIIOBY TEXHOJIOTIUHY CXEMY
YCTAaHOBKHU MipoJIi3y, CKIaJeHO TEXHOJIOTIYHY KapTy, pO3pax0BaHO MaTepiasbHUM 6ajlaHC MPOLECY Mipoisy.
Po3paxoBaHO BUPOGHNYY CO6iBapTICTh MiPOKOHAEHCATY MipOJIi3y BiIXOMiB TEPMOILJIACTIB Ta MiATBEPIKEHO
IOLJIbHICTh Ta BUCOKY €(PEeKTUBHICTb IePEPOOKHU BiIXO/iB TEPMOILJIACTIB METOJJOM HU3bKOTEMIIEPATYPHOTO
nipoJiizy 17151 oflepKaHHS KOMIIOHEHTIB MOTOPHUX N/IMB. Pe3ysIbTaTy IPOBEAEHUX AOCiIKEHDb BIIPOBAIKEHO B
HaByYaJIbHUI NTpoLec Kadenpu XiMmiuHoi TexHosiorii nepepo6ku nuactmac HanionanpHoro yHiBepcurety «JIbBiBCbKa
MOJIITEXHIKa» OJIs MiATOTOBKY CTYAEHTIB CIelianbHOCTI 161 «XiMiqHi T€XHOJIOTII Ta iH)KEHEPis» B TEOPETUYHUX
3aHSTTSX 3 JUCLUIIIiHU «CydacHi TeHieHlii BTOpHHOI IepepoOKU N10IiIMEPHUX BiIXOMiB», O MiATBEPAKEHO

dKTOM BIIPOBAIPKEHHA.

2. This dissertation work is devoted to an actual technological and ecological problem - the study of the process of
low-temperature pyrolysis of waste thermoplastics for the purpose of obtaining components of motor fuels. The
processing of thermoplastic polymer waste by low-temperature pyrolysis makes it possible to obtain the maximum
amount of liquid product - pyrocondensate - which can later be used for the production of commercial motor
fuels. In addition, pyrolysis gases and a small amount of solid product - pyrocarbon, which are byproducts of the
pyrolysis process, are obtained. The purpose of the dissertation work is to develop the basics of the technology for
obtaining components of motor fuels from the pyrocondensate of pyrolysis of thermoplastic waste. In the first
chapter of the dissertation, the problem of the accumulation of polymer waste in Ukraine and the world is
considered, the classification of the methods of utilization of polymer waste is given. The main methods of polymer
waste disposal are described: landfill, incineration, recycling, solvolysis (hydrolysis, glycolysis, methanolysis),
conversion (thermal pyrolysis, catalytic pyrolysis, gasification). The advantages and disadvantages of these
methods of polymer waste disposal are indicated. Methods of rubber waste processing are described. It was



concluded that the method of low-temperature thermal pyrolysis of polymer waste deserves special attention, as
it allows obtaining the maximum amount of liquid hydrocarbons and is technically simple and relatively
inexpensive. Also, in this section, the main tasks that must be solved in the dissertation work are formulated. The
second chapter of the dissertation provides a general description of the thermoplastic wastes selected for further
research: high-density polyethylene, polypropylene, and polystyrene. The waste of these polymers is the most
massive polymer waste, and their secondary processing by traditional methods is complicated. This section also
provides a description of the methods of conducting analyzes and experiments that were used during the
dissertation work. The third chapter of the dissertation presents the results of the low-temperature pyrolysis of
polyethylene, polypropylene, and polystyrene waste. For this purpose, the conditions were chosen based on the
results of thermogravimetric analysis of waste (for the pyrolysis of polyethylene waste - 410 oC; polypropylene -
380 oC; polystyrene - 400 oC). For comparison, low-temperature pyrolysis of rubber waste was carried out. It was
established that the yield of the target product (pyrocondensate) of pyrolysis of thermoplastic waste is
significantly higher than that of pyrocondensate of pyrolysis of rubber waste. The principle possibility of using
light fractions isolated from the pyrocondensate of pyrolysis of thermoplastic waste as components of commercial
gasoline and diesel fuel, subject to additional processing at oil refineries, has been established. In the fourth
chapter of the dissertation, the influence of the mode of pyrolysis of polyethylene and polypropylene waste on the
yield and properties of pyrocondensate is studied. It was established that the higher the pyrolysis temperature, the
lower the yield of the liquid product - pyrocondensate. At higher temperatures, pyrocondensate of a lighter
fractional composition is formed. The composition and properties of narrow fractions and the residue isolated
from the pyrocondensate of pyrolysis of polyethylene and polypropylene waste, carried out in different modes,
were studied. It was established that all fractions and the residue contain unsaturated hydrocarbons, which is
confirmed by the high iodine value. The fifth chapter of the dissertation describes the technological aspects of
obtaining motor fuel components by low-temperature pyrolysis of thermoplastic waste. Technological
recommendations for obtaining motor fuel components from the pyrocondensate of the pyrolysis of these wastes
have been developed. Directions for the use of by-products of the pyrolysis process of thermoplastic waste are
proposed. It is proposed to use pyrocarbon as an adsorbent for the collection and localization of oil and oil spills
on solid and water surfaces. The basics of thermoplastic waste technology were developed - a basic technological
scheme of the pyrolysis facility was proposed, a technological map was drawn up, and the material balance of the
pyrolysis process was calculated. The production cost of pyrocondensate pyrolysis of thermoplastic waste was
calculated and the feasibility and high efficiency of processing thermoplastic waste by the low-temperature
pyrolysis method to obtain motor fuel components was confirmed. The results of the conducted research were
implemented in the educational process for the training of students in theoretical classes on the discipline
«Modern trends in the secondary processing of polymer waste», which confirmed by the act of implementation.
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