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Pedepar:

1. Y nuceprauiiiniii po60Ti HaBeleHi pe3yabTaTy JOCiIKEeHHS 3aKOHOMIPHOCTE! CycIieH3iliHOi oiromepu3aarii
CyMillli HeHaCUYeHUX ByrjeBogHIiB ¢ppakuii C9 pigkux nobiyHUX NPOAYKTiB HadTONnepepoOKH iHilifioBaHOI N-
3aMilleHnMu aminonepokcugamu. [IpoaHanizoBaHa HayKOBO-TEXHIYHA JIiTepaTypa, o0 OTPUMaHHS
BYIJIEBOJHEBUX CMOJI PeaKIi€lo oliromepusalii ByrsiieBogHiB. [IpogyKTu cycneHsiiHoi osiromepusauii ppaxuii C9 3
aMiHOINIEpOKCUIHUMU iHilliaTopamMu NPeACTaBIISI0OTh COO00 KOOJIIrOMEPU CTUPEHY Ta MOro NoxigHux. Buxin
IIPOJYKTY 3POCTAE i3 MifBUIIEHHSIM iHTEHCUBHOCTI II€pEMilllyBaHHs1. 3HaYHe 301/IbLIEHHS] BUXOY OJliroMepy
CIIOCTepiraeTbcs B TypOyJIeHTHIN o6acTi. OfHaK, Ipy NiIBUILIEHHI iIHTEHCUBHOCTI NepeMimryBanHs 3 Re = 10120 go
Re = 13450 Buxig cmonu He 3pocTae. [lopanblie nigBuIeHHs iIHTEHCUBHOCTI IIepeMIIllyBaHHS He BIUIMBA€E HA BUXIif
npoaykTy. Lle Moxke 6yTH NOB'SI3aHO i3 3HMXEHHSIM OJHOPIIHOCTI KOHILIEHTPallii peakLiiHUX KOMIIOHEHTIB B 06J1aCTi
peakuii Ta HaIMipHUM 306i/IbIIEHHSIM PO3IOJiNTy YaCTUHOK. 3MEHIIEHHs yacTKy (ppakuii C9, i BianosigHo,
301/IbIIE€HHS YaCTKU AMCIEPCIHOro cepenoBuila (BOAu) CIIpusie MiIBUIEHHIO CTabiIbHOCTI CcycreHsii

osriromepu3allii. 3 TEXHOJIOTIYHOI TOUKM 30PYy BaKJIMBO BUKOPUCTOBYBATH MEHIIE JUCIIEPCIMHOIO CEPENOBUILA 3



OIJIsSIly Ha 3MEHIIEHHS 00CsTy CTiuHuX BOJ, [liiBUIIeHHS TeMIIepaTypy peaklii cripuse 361/IbIIEeHHI0 BUXOLY
BYTJIEBOJTHEBOI CMOJIM. Y OOCIIIKEHUX iHTepBasax, KOHLEHTpalis iHilliaTopa He Mae BU3HAYaJILHOTO BIUIUBY Ha
nepe6ir cycneHsiiiHoi oniromepusauii. ¥ Bcix BUnaakax remneparypa po3mMsiKIIEHHs] 3HAXOIUThCS y MeXKax 347-353
K. BifHOCHO HU3bKY CEPEeIHIO MOJIEKYJISIPHY Macy (500-535) oTpuMaHuX NPOAYKTIB MOKHA MOSICHUTU TUM, 1110
amiHoNepoKcuayu 6epPyTh Y4aCTh y Nepeadi laHiora. [I0kasHUK KOJIbOpY NPOAYKTIB CYCIE€H3iiHOI oiromepu3satii
y OOCJiI)KYBaHUX iHTepBasiax 3MiHI0€eTbCs B iiana3oHi 20-40 mr 12 /100 mi. OpepskaHHS came CBITIUX
BYIJIEBOJHEBUX CMOJI ITOSCHIOETLCS 3aCTOCYBAHHSAM CYCIIEH3iHOI ojliroMepu3allii 3a HU3LKUX TEMIIEPATYP i
BIIPOJIOBK KOPOTKOTO 4yacy peakuii. Lle 3anobirae po3BUTKy He6a)KaHUX NOO0IYHMX PEAKLi OKUCHEHHS, 0
MIPU3BOIATD O MOTEMHIHHS IPOAYKTY. BU3HaYeHO KOpesdLii mapameTpiB CyCleH3iiHOi oyiromepu3altlii Ta BUX0ogy i
BJIACTMBOCTE! BYIJIEBOJAHEBUX CMOJI. JloCIiIpKeHO 3aKOHOMIpHOCTI oJliromepusatiii ¢ppaxuii C9 B po3unHi 3
BMKOPHCTAHHSIM aMiHONIEPOKCULY 2-(TPeT-0yTU/IIEPOKCHMETUIAMIHO)aLleTaTHOI KUCIOTU. BUKOpUCTaHHS
CYCIIEH3IMHOI 0JiroMepu3aliii J03BOJIg€ 3HU3UTU TEMIIEPATYPY Peakiii Ta CKOpOTUTH Yac peakuii. Tak, mpu
KOHLeHTpauii amiHonepokcuny 0,096 mosb /71 y BUNIafKy CycleH3iiiHoi osiromepusalii Buxif 20,2 % nocsraerbes
3a remneparypu 353 K i tpuBasnocti 180 xB. V Bunagxy osiromepusatiii y po3uuHi ¢ppaxuii C9 osiromep 3 BUXOA0M
20,8 % opmepxyeTbcs npu TeMmnepatypi 433 K ta npu BABiui TpuBamimii osniromepusatii (360 xB). [ly1s1 1OCSTHEHHS
BMICOKOT'O CTYIIEHSI IEPETBOPEHHS BYIJIEBOJHEBOI CHPOBMHY IIPOBELEHO BUCOKOTEMIIEPATYPHY JONATKOBY
oJliroMepu3allilo He3aroJliMepu30oBaHuX ByryieBoaHiB ¢pakuii C9 PIIIT nusesnpHOro nanuea B po3unHi. OTpumMani
miciig osiromepusauii Byrji€eBOJHEBI CMOJIU € NIEPEBAKHO LUKIIONEHTallieH-iIHIEHOBMMU KOOJIIroMmepamu. 3a
(}i3uKO-XiMiUYHNMU BIAaCTUBOCTSIMU OJIirOMepHU, OTPMMAaHI Ha CTaAii JOJATKOBOI OiroMepu3satii, XapakTepusyloThCs
HIDKYMM [1I0Ka3HMKOM HeHacudeHocTi (16,0-18,4 r Br2 /100 r), BuCOKOI0 TeMIepaTypolo po3m'sikuieHHs (354-358 K) i
3HAYHO BUILMM [TOKa3HUKOM K0s1bOpY (60-80 mr 12 /100 mu1). 3MeHIIEHHs1 6POMHOTO 4MCJa OJIiroMepr3aTy BKasye
Ha BuTpaTty >C=C< 3B'I3KiB y peakliiiHiil Maci. BiTHOCHO HEBUCOKY MOJIEKYJISIPHY Macy OJlep>KaHUX TPOJYKTiB
MO>KHA [TOSCHUTU THM, IO aMiHOTIEPOKCUAM NPUMMAIOTh YYaCTh Yy CTaAil nepenadi sjaHuora. Taka Bl1acTUBICTh
aMiHOIIEPOKCU/IIB IIOB’sI3aHa 3 OYIOBOIO i peaKLifHO0 3aTHICTIO CAMUX MOJIEKYJI, & TAKOXK PEaKLifHOI0 3JaTHICTIO
NoJliMepHUX pafuKaiiB. [lepenaya siaHuiora BioyBa€eTbCsl Y€pe3 BiALEIIJIEHHS] aTOMa BOJHIO METUJIEHOBOTO MOCTY.
Kouip oniromepis, ofep>kaHoi 3 BAKOPUCTAHHAM aMiHOIIEPOKCUAHUX iHI[iaTOPIB, IPAKTUYHO HE 3MIHIOETHCH 3
NiABUILEHHSIM TeMIlepaTypy Ta yacy ITpoBefieHHs ojiromepusatii. Kosip i TeMiepatypa po3msiKII€HHS], CYTTEBO
3aJIEXKUTD Bifl yMOB JUCTUIALII ojliroMepur3ary. I3 30iblIeHHSIM TeMIIepaTypy Ta TPUBAJIOCT] JUCTUIIALII 3pocTae
TeMIepaTypa po3M'sKIIeHHS Ta BifOyBaeTbCsl IOTEMHIHHS CMOJIM. BUKOpHCTaHHS CycIieH3iiHOi osiromMmepusarii
I03BOJISIE TIPY HUBbKUX 3HAaYeHHx TemnepatypH (333 K) i TpuBasocti peakuii (180 xB) ofep>KyBaTH CBITJIi IPOLYKTU
i3 HEBUCOKUM IIOKa3HUKOM KoJ1bopy (20-30 mr 12 /100MJ1) Ta CNIiBCTaBUMUMU BUXOJAMU i BIaCTUBOCTSIMHU i3
CMOJIaMU OTPUMaHMMU OJliroMepu3saliero y po3dnHi. Ha BinMiny Big osiromepusauii ppaxuii C9 y posuunHi 3
BUKOPUCTAHHSM aMiHOIIEPOKCU/IIB, 1€ OEPKYIOTbCS IPOYKTH i3 TOKa3HUKOM Kosbopy 60-80 mr 12 /100mi1, Lei
pe3yJbTaT (CBITIMI KOJIip) LO3BOJISIE PO3LIMPUTH 3aCTOCYBaHHS IaHUX OJIIrOMepiB SIK IJ1iBKOYTBOPIOBAYiB

Pi3BHOMAaHITHUX JIaK

2. This thesis presents the results of the study of the regularities of suspension oligomerization of a mixture of
unsaturated hydrocarbons of the C9 fraction of liquid by-products of oil refining initiated by aminoperoxide
initiators. The scientific and technical literature on the production of hydrocarbon resins by the reaction of
hydrocarbon oligomerization was analyzed. The products of suspension oligomerization of C9 fraction
oligomerization with aminoperoxide initiators are cooligomers of styrene and its derivatives. Product yield
increases with increasing mixing intensity. A significant increase in oligomer yield is observed in the turbulent
region. However, the resin yield does not increase when the mixing intensity is increased from Re = 10120 to Re =
13450. Further increases in mixing intensity do not affect the product yield. This may be due to a decrease in the
concentration of the reaction components in the reaction region and an excessive increase in the particle
distribution. A reduction in the proportion of C9 fraction and a corresponding increase in the proportion of
dispersion medium (water) facilitates the suspension oligomerization process. From a technological point of view,
it is important to use less dispersion medium in order to reduce the volume of waste water. The yield of
hydrocarbon resin increases by increasing the reaction temperature. In the studied interval, the concentration of



the initiator does not have a decisive influence on the course of the suspension oligomerization. In all cases, the
softening point is in the range of 347-353 K. The relatively low average molecular weight (500-535) of the obtained
products can be explained by the fact that aminoperoxides are involved in chain transfer. The color index of
suspension oligomerization products in the studied intervals varies in the range of 20-40 mg 12 /100 ml. Light
hydrocarbon resins are obtained due to the use of suspension oligomerization at low temperatures and within a
short reaction time. This prevents the development of undesirable oxidation side reactions that lead to darkening
of the product. Relationships between suspension oligomerization parameters and hydrocarbon resin properties
were established. The oligomerization of the C9 fraction in solution using amine peroxide was investigated. The
use of suspension oligomerization allows to reduce the reaction temperature and shorten the reaction time. For
example, at a concentration of amino peroxide of 0.096 mol /L, in the case of suspension oligomerization, a yield of
20.2 % is achieved at a temperature of 353 K and a duration of 180 min. In the case of oligomerization in the
solution of the C9 fraction, an oligomer with a yield of 20.8 % is obtained at a temperature of 433 K and with twice
as long oligomerization (360 min). To achieve low waste and maximum conversion of hydrocarbon feedstocks,
high-temperature additional oligomerization of unpolymerized hydrocarbons of the C9 fraction of diesel fuel was
carried out. The hydrocarbon resins obtained after the additional polymerization are predominantly
cyclopentadiene-indene cooligomers. In terms of physicochemical properties, the oligomers obtained at the
postoligomerization stage are characterized by a lower unsaturation index (16.0-18.4 g Br2 /100 g), a high softening
point (354-358 K) and a significantly higher color index (60-80 mg 12 /100 ml). The decrease in the bromine
number of the oligomerate indicates the consumption of >C=C< bonds in the reaction mass. The relatively low
molecular weight of the obtained products can be explained by the fact that amino peroxides participate in the
chain transfer stage. This property of amino peroxides is associated with the structure and reactivity of the
molecules themselves, as well as the reactivity of polymer radicals. The chain transfer occurs through the cleavage
of the hydrogen atom of the methylene bridge. The color of the oligomers obtained using amino peroxide initiators
practically does not change with increasing temperature and oligomerization time. The color and softening point
significantly depend on the distillation conditions of the oligomerate. With increasing temperature and duration of
distillation, the softening point increases and the resin darkens. The use of suspension oligomerization allows to
obtain light products with a low color index (20-30 mg 12 /100 ml) and comparable yields and properties at low
temperatures (333 K) and reaction times (180 min). In contrast to the oligomerization of the C9 fraction in solution
using amino peroxides, where products with
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