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1. ¥ nuceprauiiiniii po60Ti HaBeLeHi pe3yabTaTy JOCTIIKEHHS 3aKOHOMIPHOCTE! aMOHOJIi3y Ta TpaHcecTepuikariii
€CTepiB eTaHOJIaMiHAMU B IIPUCYTHOCTI T€TEPOT€HHNX i TOMOT€HHUX KaTajlidaTopiB bpeHcrena-Jloypi ta Jlproica.
[IpoananizoBana HayKOBO-TE€XHIYHA JIiTEPATYPA, WOA0 OTPMMAaHHS aJIKaHOJIAMIZiB Ta aMiHOeCTEPiB peakuisiMu
aMoHOJi3y Ta TpaHcecTepudikalii ecrepis etraHosamiHaMmu. JJOCTiIKeHO 3aKOHOMiIPHOCTI B3aeMOJIii H-aMisalerary
3 MOHOETAHOJIaMiHOM Ta CyMillli €TaHOJIaMiHiB 3 pi3HUMHU ecTepamu. [IpoBeIeHO OPIBHAIBHUN aHai3
eeKTUBHOCTI KaTasi3aTopis Ta BUOpaHO e(EeKTUBHUI KaTalizaTop [ KOXXHOro npouecy. [IpoananisoBaHo BILJIMB
Oy[IOBY PEAreHTiB, BIUIUB TEMIIEPATYPH, BILJIMB CIiBBiAHOLUIEHHS HAa NIepe0ir peakllii aMOHOJIi3y Ta
TpaHcecTepudikanii Mbk ecrepamu Ta eTaHosIaMiHaMy. Bu3HayeHO KiHETHYHI XapaKTepPUCTUKY PEaKLill aMOHOJIi3Y
Ta TpaHcectepudikaLii. [ly1s1 OTpMMaHHS ajKaHOJAMifiB Ta aMiHOoecTepiB HalfyacTille BUKOPUCTOBYIOTb
rOMOT€HHMI KaTajli3 y peaklisix aMOHOJIi3y Ta TpaHcecTepudikallii ectepis 3 eTaHosaMmiHaMu. [IpoTe, foCaiIKeHHS
3aKOHOMIpHOCTEN reTepOreHHOTro KaTaslidy LbOro npolecy 0yiu NpoBeJeHi MeHI iHTeHCMBHO. BCTaHOBIIEHO, 110

reTeporeHHi Ta TOMOTreHHi KaTasizaTopu OJJHaKOBO IIPUCKOPIOIOTh peakllii aMoHoJ1i3y i TpaHcecTepudikariii Mix H-



aMmizaieTaToM Ta MOHOETAHOJIaMiHOM. Bu3Ha4yeHO BIIMB KaTasli3aTopa, TEMIIEpAaTypy Peaklii Ta CIiBBiIHOLIEHHS
peareHTiB Ha KOHBEPCiI0 peareHTiB Ta CEJIEKTUBHICTb YTBOPEHHS i BUXiJl MPOAYKTiB peakuii. [lokaszaHo, mo
OCHOBHUMM ITPOJIYKTOM peaklii € N-(2-rigpokcieTumn)aneramiz, a 2-amiHoeTuaneTar ta 2-
(aueTniamiHo)eTUIALIETAT € IPOMIKHUMU NpoayKTaMu. Buxin N-(2-rigpokcietun)aneraminy 3a 180 xB mocsrae B
HEKaTaJIiTU4HIiN peakuii 68,9 %, a B IpucyTHOCTI KaTtanisdatopis - 84,1-97,9 %. BcTaHOBJI€HO, 1110 MAKCUMAJIBHUN
BUXig N-(2-rigpokcieTun)aneTraminy fLocaraeTbcs B IPUCYTHOCTI 2,5 % Mac. KaTasisaTopa aHioHiTy AB-17-8 3a
temrepatypu 393 K ta mosbHOrO criBBigHomeHHs AA : MEA -1:1,5. JlocimkeHo BIMB KartasizaTopiB BpeHcrena-
Jloypi Ta JIptoica Ha 3aKOHOMIPHOCTI B3a€MO/Iii €TUIOBUX i OYTUIIOBUX €CTEPIB IIPOIIOHOBO], 0JIETHOBOI, OLITOBO]
KUCJIOT i cymilni Tpu- Ta AieTaHosiaMiHiB (BMICT fieTaHosaMiHy - 21 Mac. %) B HecTallioHapHUX YMOBax 3 BiZITOHKOIO
YTBOPEHOTO CIUPTY. 3aCTOCOBYBAJIM TaKi KaTasizatopu sK KaTioHiT KY-2-8, aHioHitT AB-17-8, rizpokcup, Kasiio,
OKCaJIaT HiKeJo, I-ToJyeHcyabdoHaTu o10Ba (II) i HMHKY, oseaT UMHKY, KaTioHIT KY-2-8 3 imMob6inizoBaHuMNA
ionamu Ni2+ Ta ue# ioHiT, ;ogaTkoBO 06pobsenuii 0,1 M po3unHOM Jyry npoTsarom 1 rox. BctaHoBneHo, o 3-
MIOMIX IOCHIIKEHUX KaTasi3aTopiB H-KaTioHIT BosloAi€ BULOI0 aKTUBHICTIO B PEaKLisIX MK ecTepaMu Ta
etaHosnaminamu. EdexTuBHicTs il katioHiTy KY-2-8 B H-(popMi 3ay1€5XUTh Bifl TeMIlepaTypu Ta, Oi/bIIO0 Mipolo, Bif
MOJIBHOTO CIIiBBiZJHOIIEHHS €CTePY i TpU- Ta AieTaHosaMiHiB. Bin3bpKy 0o KaTioHiTy KY-2-8 KaraniTuiHy aKTUBHICTD
BUSIBJISIIOTH aHiOHIT AB-17-8 Ta i TonyeHcynbdonar ososa (II). Mogudikanis karionity KY-2-8 iMmmobinisanieto ioHiB
HiKeJIIo IIOKpalllye HOro KaTaliTU4Hi BIACTUBOCTI, OJHAK I10JaJIbllla 06pOOKa OJlepKaHOTO KaTalizaTopa PO3YXHOM
JIyTY HaBiTb IPU3BOLUTE 4O 3MEHILIEHHS KOHBEPCIi eTusosneary. [lokasaHo, 1110 OCHOBHOIO Peakli€lo, IKka Mae Micue
IIpY B3aeMOJIii ecTepiB HUKUMX KADOOHOBUX KUCJIOT 3 €TaHOJIaMiHAMU, € aMOHOJ1i3 Oy TUJIIPOITIOHATY i
OyTuaunerary gietaHosamiHoM. Taka cama peakliist BinOyBaeThbCsl, HacaMIlepe], i Iif] 4ac B3aeMOZii ecTepiB BUIIUX
JKMPHUX KHACJIOT 3 €TaHoslamiHamu. Peakuist TpaHcecTepugikalii ecrepis aMiHOCIIMPTaMy OY€BUHO BiiOYBA€THCS 3
MEHIIOI0 MBUJIKICTIO. 3arajioM JOCJIIKEHI peaklii eCTepiB i eTaHOJIaMiHiB XapaKTePU3YIOThCS BiTHOCHO HU3BKOIO
IHTEHCHBHICTIO 32 YMOB JIOCJIiJI)KEHHS HaBiTh MTOPiBHSHO i3 B3a€EMOZI€I0 €CTEPIB i MOHOETaHOIaMiHy. 30KpeMa, B
peakuii 6yTUanponioHary 3 eTaHoJaMiHaMy B HeCTallioHapHMX YMOBAX 32 MOJIbHOTO clliBBifHOIEHHs BI1 : EA -
(1,2-4,2) : 1i cepeguboi Temneparypu 401-414 K, 3a yac 140-340 xB y npucyTtHocTi 1-3,4 mac. % KarioHity KY-2-8
KOHBEPCisl ecTepy cTaHOBUTSD juwle 2,8-21,7 %. 3acTocyBaHHS SIK KaTajizaTopa M-TOJIyEeHCYIb(POKUCIOTH B
KOHILIeHTpallii, 110 Bifi[10Bifa€ KiNbKOCTi i0HIB H-KaTioHITy, BHECEHUX Y peaklilo MixK 6YTHUJIIIPONiOHATOM i
eTaHoJlaMiHamuy, 3a6e3rnevye 3a 90-120 xB peakuii KoHBepcilo ectepy smuie 9,5 % i3 noganbmyUM rajJbMyBaHHSIM
peakuii. KoHBepcis ecrepy, gKa JocCAraeTbcs B IPUCYTHOCTI KaTasidatopa aHioHiTy AB-17-8, cranosBuTts nuiue 6,9 %
3a 270 xB peaxuii. HaiiBuma koHBepcis etusnoneary — 71,8 %, nocsraetbces 3a 520 XB Mpoliecy 3a cepenHboi
temneparypu 410 K, mospHoro criBeigHomeHHs EO : EA - 1,1: 11 Bmicty 0,9 Mac. % katamnizaropa karioHity KY-2-8.
Y peakuii Mixk 6yTusIosI€aTOM i eTaHOIaMiHAMU HaMBULIUI CTYIiHb IEPETBOPEHHS ecTepy 56,3 % mocsraeTbcs 3a
520 xB npo1ecy 3a cepeiHboi Temmnepatypu 421 K, mosnbHoro cniBeigHomenHs 5O : EA - 1,1: 11 BmicTy 1,0 mac. %
KaTasi3aropa KaTioHiTy KY-2-8. 3arponoHoBaHO CXeMy IEPETBOPEHD 32 YYaCTIO MOHOETAHOJIaMiHY, H-aMijlalleTaTy
Ta IPOJYKTiB iX B3aeMOJii B peaklisix TpaHcecTepu@ikalii, amoHosizy Ta ON-auui-mirpaii B IpUCyTHOCTI
KaTasiszatopa — H-KarioHiry.

2. This thesis presents the results of the study of the regularities of ammonolysis and transesterification of esters
with ethanolamines in the presence of heterogeneous and homogeneous Bransted-Lowry and Lewis catalysts. In
addition, the scientific and technical literature on the preparation of alkanolamides and aminoesters by the
reactions of amonolysis and transesterification of esters with ethanolamines has been analyzed. The regularities of
the interaction of pentyl acetate with monoethanolamine and mixtures of ethanolamines with various esters were
investigated. A comparative analysis of the catalysts' efficiency was carried out, and an effective catalyst was
selected for each process. The influence of the structure of the reagent, the effect of temperature, and the
influence of the ratio on the course of the ammonolysis and transesterification reactions between esters and
ethanolamines were analyzed. The kinetic characteristics of the ammonolysis and transesterification reactions
were determined. To obtain alkanolamides and aminoesters, homogeneous catalysis is often used in the
ammonolysis and transesterification reactions of esters with ethanolamines. However, the study of this process's
regularities of heterogeneous catalysis has been less intensive. It has been found that heterogeneous and



homogeneous catalysts equally accelerate the ammonylation and transesterification reactions between pentyl
acetate and monoethanolamine. In addition, the influence of catalyst, reaction temperature and reagent ratio on
the conversion of reagents and the selectivity of formation and yield of reaction products was determined. It is
shown that 2-aminoethyl acetate and 2-(acetylamino)ethyl acetate are intermediate products, and the main
reaction product is N-(2-hydroxyethyl)acetamide. The yield of N-(2-hydroxyethyl)acetamide in 180 min reaches
68.9 % in a noncatalytic reaction, and 84.1-97.9 % in the presence of catalysts. Furthermore, it has been established
that the maximum yield of N-(2-hydroxyethyl)acetamide is achieved in the presence of 2.5 wt % of the anionite
catalyst AB-17-8 at a temperature of 393 K and a molar ratio of AA : MEA -1: 1.5. The influence of Bransted-Lowry
and Lewis catalysts on the interaction patterns of ethyl and butyl esters of propionic, oleic, acetic acids and a
mixture of tri- and diethanolamines (diethanolamine content - 21 wt%) under nonstationary conditions with the
distillation of the resulting alcohol was investigated. The following catalysts were used: cationite KU-2-8, anionite
AB-17-8, potassium hydroxide, nickel oxalate, p-tin (II) and zinc p-toluenesulfonates, zinc oleate, cationite KU-2-8
with immobilized Ni2+ ions, and this ionite additionally treated with 0.1 M alkali solution for 1 hour. It was found
that among the studied catalysts, H-cationite has the highest activity in the reactions between esters and
ethanolamines. The effectiveness of KU-2-8 cationite in the H-form depends on temperature and, to a greater
extent, on the molar ratio of ester and tri- and diethanolamines. The anionite AB-17-8 and tin (II) ptoluenesulfonate
exhibit catalytic activity similar to KU-2-8 cationite. The modification of cationite KU-2-8 by immobilization of
nickel ions improves its catalytic properties. However, the further treatment of the obtained catalyst with an alkali
solution even leads to a decrease in the conversion of ethyl oleate. It has been shown that the main reaction that
occurs during the interaction of esters of lower carboxylic acids with ethanolamines is the ammonolysis of butyl
propionate and butyl acetate by diethanolamine. The same reaction occurs primarily during the interaction of
esters of higher fatty acids with ethanolamines. The transesterification reaction of esters with amino alcohols
obviously occurs at a slower rate. In general, the studied reactions of esters and ethanolamines are characterized
by relatively low intensity (under the conditions of the study), even in comparison with the interaction of esters
and monoethanolamine. In particular, in the reaction of butyl propionate with ethanolamines under nonstationary
conditions at a molar ratio BP : EA - (1.2-4.2) : 1 and an average temperature of 401-414 K, for a reaction time of 140-
340 min in the presence of 1-3.4 wt. % of cationite KU-2-8, the ester conversion is only 2.8-21.7 %. Using p-
toluenesulfonic acid as a catalyst in a concentration corresponding to the amount of H-cationite ions added to the
reaction between butyl propionate and ethanolamines provides only 9.5 % ester conversion within 90-120 min of
reaction with subsequent inhibition of the reaction. The conversion of ester achieved in the presence of the
anionite catalyst AB-17-8 is only 6.9 % over 270 min of reaction.
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