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Pedepar:

1. luceprarifina po6oTa nmpucBsYeHa po3podili epeKTUBHUX MiIX0/IiB 40 KOMIUJIEKCHOI XiMiuHOi TpaHchopMmariii
BiZiNIpaljbOBaHUX KyJIiHAPHUX OJIill 32 €CTEepOBMMU IPyINaMU Ta NMOABIMHUMMY 3B’I3KaMU i3 3aCTOCYBaHHSM KUCJIOTHUX
KaTioHITiB pi3Hoi nopucrocti (Henopuctux KY-2-84C ta Amberlite IR120 Ta nopucroro Purolite CT275) sk
KarasisaTopis, IpUIATHUX [J1s1 6araTopa3oBOro 3aCTOCYBAaHHS. 3HANAEHO CIOCi6 reTeporeHHO-KaTaliTUYHOTO
CHHTEe3y MOHOaJIKilecTepiB ecTepugikaliiero ;KupHUX KACJIOT 3 KOHBepcieto 99 % 3a HM3bKOT'O HANJIMIIKY CIIUPTY Y
npucyTHocTi nopucroro Purolite CT275 (~5 %, 6e3BoHMI) 32 YMOB peUIIOKCy i3 BUAAJIEHHSIM peaKLiliHoi BOu.
Po3po6iieHo yHiBepCcajibHy CXEMY OUYMIIEHHS €CTEPiB )KUPHUX KUCJIOT, sIKa 3a6e3Medye MaKCUMaJlbHy YACTOTY

HEe3aJIEXKHO Bif SIKOCTi BUXiHOI CUDOBUHU: BiATOHKA HAJIJINIIKOBOTO CIIUPTY, BAKYyMHA AUCTUJISLiSI €CTEPIB Ta



IOOYMIIEHHS JUCTUIISITY KaTIOHITOM 4YM iHIIMM COPOEHTOM. BCTaHOBJIEHO KaTaliTUYHY €(PEKTUBHICTD
HeJlerinpaToBaHWX KaTioOHITiB AJid in situ yrBopeHHs Hagkucaotu (H202 /CH3COOH, 40-60 °C, 4 rox) mig, yac
€II0KCUIyBaHHSI NIO/IBIIHUX 3B'513KiB MOHOAJIKizI0/1eaTiB (KoHBepcis 96-100%, ceneKTuBHICTb >99 %); 6inbin
e(EeKTUBHUM € NIOPUCTUN KATIOHIT, 1[0 BUPAKAEThCS Y BIBiUi MEHIIOMY MOT0 3aBaHTaXEHHI (5 %). BcraHOBIEHO
[IPOMOTYIOUY POJIb BOJM IIiJ] 4aC €MTOKCUAYBAHHSA 3aBIAKY €KPAHYBAHHIO [IOBEPXHI KaTiOHITY Bifl MaJIONOJIAPHUX
0JIE0ETIOKCHUJIiB, 1110 3arobirae ix BTOpUHHUM I1I€PETBOPEHHSIM. BCTaHOBIEHO KOMILJIEKCHUI XapaKTep Ta IPyHTOBHI
BiIMIHHOCTI peaKuiil PO3KPUTTS OKCUPAHOBUX LIUKJIIB OJIEOETIOKCUIB Y IIPUCYTHOCTI KaTiOHITIB 3 Pi3HOIO
IIOPUCTICTIO. BusiB/I€eHO NOGIUHI peaklii: i3omepu3ali€elo enoKCuay 10 KeTOHY, MEHIIOI MipOI0 — YTBOPEHHS
IAMEPIB, rifposi3. BcTaHOBIEHO, IO Y aJIKOKCUIOBaHHI ciuptamu C2-C4 (100 °C, criuprt : enokeug, — 10
MOJIb/MOJIb) IOPUCTUH KaTIiOHIT (~3 %, AeringpaToBanuil) 3adeseyye NOBHY KOHBEPCito 3a 2-3 rof, 3
CEJIEKTUBHICTIO, SIKa 3HIDKYEThCS B PALY JIiHIHHMX CIUPTIB 3 75 % (eTaHou) 1o 59 % (H-6yTaHOII), Ta 6iNbLI CYTTEBO
17151 BTOPUHHOTO i3ompomnanoiy (40 %). Y IpucyTHOCTI HEIIOPUCTOTO KATiOHITY peakllisl € B pa3u MOBIbHIIIOW0, ajle
6inbin ceseKTUBHOIO (0o 90 % niis etaHosy). [TokasaHo, 1110 IOPUCTUM KATiOHIT CIIpUsie LIBUAKOMY i
HU3bKOCEJIEKTUBHOMY alIWJIIOBAaHHIO, 3 HEIIOPUCTUI KaTiOHIT HE 3JaT€H KOHKYPYBAaTU 3 TOMOT€HHO-
ABTOKATAJIITUMHMAM PEaKLiTHUM MapIIPyTOM. BCTaHOBJIEHO, 11O JIEBY/IIHOBA KACJIOTA Y IPUCYTHOCTI IOPUCTOTO
KaTiOHITY allWJII0€ OKCUPAHOBI LIMKJIY, a ii KEeTOrpyna He BCTyIa€ y PeaKllilo 3 HUMHU, TOZ] 4K aJKiJlJIeByIiHAT

B3a€MOJIi€ i3 0JIE0ETIOKCUIAMU 3 YTBOPEHHSM IIPOAYKTIB KETAJIbHOTO TUILY.

2. The thesis is devoted to the development of efficient approaches to the complex chemical transformation of
waste cooking oils by ester groups and double bonds using acid cation exchange resins of different porosity (non-
porous KU-2-8chS and Amberlite IR120 and porous Purolite CT275) as catalysts suitable for multiple reuse. A
method for the heterogeneous catalytic synthesis of monoalkyl esters by esterification of fatty acids with a
conversion of 99% at a low excess of alcohol in the presence of porous Purolite CT275 (~5 %, anhydrous) under
reflux conditions with removal of reaction water has been found. A universal scheme for the purification of fatty
acid esters, which ensures maximum purity regardless of the quality of the starting material, has been developed:
distillation of excess alcohol, vacuum distillation of esters and further purification of the distillate with a cation
exchange resin or other sorbent. The catalytic efficiency of non-dehydrated cationites for in situ formation of
peracid (H202/CH3COOH, 40-60 °C, 4 h) during the epoxidation of double bonds of monoalkyloleates (conversion
96-100 %, selectivity >99 %) was established; the porous resin is more effective, which is expressed in its half-
smaller load (5 %). The promoting role of water during epoxidation due to the screening of the cationite surface
from low-polar oleoepoxides, which prevents their secondary transformations, was established. The complex
nature and basic differences of the oxirane rings opening reactions of oleoepoxides in the presence of cationites
with different porosity were established. Side reactions were revealed: isomerization of epoxide to ketone, and to a
lesser extent — formation of dimers, hydrolysis. It was found that in the alkoxylation with C2-C4 alcohols (100 °C,
alcohol : epoxide ratio — 10 mol/mol), a porous cationite (~3 %, dehydrated) provides complete conversion in 2-3
h, with selectivity decreasing in the series of linear alcohols from 75 % (ethanol) to 59 % (n-butanol), and more
significantly for secondary isopropanol (40 %). In the presence of a non-porous cation exchanger, the reaction is
several times slower, but more selective (up to 90 % for ethanol). It was shown that the porous acid resin promotes
rapid and low-selective acylation, and a the non-porous cationite are unable to compete with the homogeneous
autocatalytic reaction route. It has been established that levulinic acid in the presence of the porous cationite
acylates oxirane rings, and its keto-group does not react with them, while alkyl levulinate reacts with oleoepoxides
to form ketal-type products.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHI HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIor0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBy
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