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1. Inceprariiio prucBsi9eHO BUBYEHHIO (Pi3NKO-XIMIYHUX MPOLECIB ITPU B3a€MOIl TIOKCUY CIPDKU 3 KOMIIOHEHTaMU
LMTpaTHUX OypepHUX PO3UMHIB 3aJI€XXHO Bif iX CKIay i TeMIiepaTypy, a TaKOXX BCTAHOBJIEHHIO (PAaKTOPiB, 1110
BM3HA4aIOTh IPUPOLY, CKJIak, 6y OBY Ta BIACTUBOCTI YTBOPEHUX NPOLYKTIB. SIK IPEKYpCOPU BUKOPUCTOBYBAJIMCh
JIMMOHHA KUCJIOTA, UATPAT HATPIil0, MOHOETAHOJIAMIH, [TOJII€TUIIEHIIONiIAMIH, KUCJIOTHO-OCHOBHI iIHIUKATOPHU
(a3ostiT™miH, anizapyH, 6pOMKPE30JIOBUI 3eJIeHII, OPOMKCUIEHOJIOBUM CUHIH, 6poMdeH0I0BUM CUHIH, KOHTO
4YEepPBOHUH, KCUJIEHOJIOBUI OPaH>KEBUM, JIAKMOIl, METUJIOBUI YePBOHUM, TporieostiH O, Tporeosin OO, TpoIreoJiiH
OOO Ta peHonOBUI YepBOHNUI). Biepiue 3a pe3yabTaTamu NpsmMux pH-, KOHIYKTO- Ta J€HCUTOMETPUYHOTO
aHaJi3iB BCTAaHOBJIEHO BILIMB KaTiOHY (Ha MPUKJIA/li HATPil0, MOHOETAHOJIAMOHIIO Ta MOJIiETUIIEHIIOJIIaMOHII0) Ta
TEMIIEpATypPU Ha HOH-MOJIEKYJIIPHUI CKJIaJl, KUCJIOTHO-OCHOBHI, €JIEKTPOXiMiYHi Ta CTPYKTYPHI XapaKTE€PUCTUKU
UUTpaTHUX OypepHUx po3uuHiB. [IokasaHo, 0 JOAaBaHHS MOHOETAHOJIAMiHY, Ha BiIMiHY BiJ LUTpaTy HaTpilo, y
BOJHMI PO3YMH JIMMOHHOI KUCJIOTY IIPU3BOIUTE 10 CTPYKTYPYBaHHS 6y(epHOi cucTemu. BBeleHHS y BKa3aHUI

BOJHMI PO3UYMH NOJieTUJIEHIIOMiaMiHy MTPU3BOAUTD A0 OiIbIll CUJIBHILIOrO CTPYKTYpyBaHHS. [Ipu ogHOMY 11 TOMY XK



CYMapHOMY BMICTi IUTPATiB 3HAY€HHSI MMTOMOI €JIEKTPONPOBIAHOCTI OypepHUX PO3YMHIB N1aIA€ B PsIy KaTiOHIB:
HaTpill > MOHOETAHOJIAMOHI > [IOJIieTUJIEHIIONiaMOHi. 1]e 3yMOBJIEHO PYyXJIMBICTIO KaTiOHiB, yTBOpEeHHSIM H-
3B'sI3yBaHMX KaTiOH-MOJIEKYJISIPHUX KOMILJIEKCIiB Ta HOHHMX acolliaTiB. BcTaHOBJIEHO, 1110 HA 3HAYEHHS
KOHLIEHTPALiHUX Ta TEPMOAMHAMIYHUX KOHCTAaHT YTBOPEHHS MOH-MOJIEKYJISIPHOTO KOMILJIEKCY
(MOHOETaHOIAMOHIN-JIMMOHHA KMCJIOTA) Ta iOHHMX acoLiaTiB (TiApOLUTPaTy MOHOETAaHOJIAMOHIIO Ta LUTPATY
MOHOETaHOJIAMOHII0) TeEMIIEpaTypa MPaKTUYHO He BIUIMBAE. Briepiie 3 BUKOPUCTAHHAM JaHux pH-, peoke- ta
KOHJYKTOMETPIi y BapiaHTi ra30BOr0 XpOHOMETPUYHOT'O TUTPYBAHHS BCTAHOBJIEHO 0COOJIMBOCTI xeMocopoLii SO2
MOJI€JIbHAMU PO3UYMHAMU LIUTPATIB HATPil0, MOHOETAHOJIAMOHIIO Ta MOJIieTUIEHIIONIaMOHil0, a TaKOX OydepHUMHU
PO3YMHAMU LUTPAT MOHOETAHOJIAMOHII0 — MOHOETAHOJIaMiH Ta HUTPAT NOJi€TUIEHIIOTiaMOHII0 —
NoJlieTUJIEHIIOJiaMiH IIPU [1eB’ITU Temneparypax (273 - 313 K). Ha ocHOBi MaTeMaTM4YHOTrO MO/ZIEJIIOBaHHS BIleplie
OTPMMAHO HeCyIepeusnBy i 06'€KTUBHY iHpOpMaLlilo PO CKJIAJ, Ta BiJHOCHY CTilIKiCTh MOHOETAHOJIAMOHIE€BUX
LUTPATIB, TiAPOLUTPATIB, IUTiIPOLUTPATIB Ta CYIbQITIB y 1BOX OydepHUX CUCTEMAX IIPU CEMHU TeMIepaTypax (283
- 313 K). [TokazaHo, 110 [0faBaHHS JMMOHHOI KUCJIOTH Y PO3YMHU JiOKCH], CIpPKM — MOHOETaHOJIaMiH — BoJa
IIPU3BOJUTH 10 3MiHU iX TOH-MOJIEKYJISIPHOTO CKJIafly, IPOTE MPAaKTUYHO HE YMHUTD KOJHOTO BILJIMBY Ha BiIHOCHY
CTilIKiCTb MOHOETAHOJIAMOHINHUX CybdiTiB. Ha 0cHOBI aHani3y nanux pH- Ta KOHIYKTOMETPIi Bil3HA4E€HO
OJHOTHUIIHICTb 3MiHU KUCJIOTHO-OCHOBHUX Ta €JIEKTPOXiMiYHUX XapaKTepUCTUK Oy(epHUX PO3UYUHIB HA OCHOBI
LIMTpaTiB HAaTpPil0, MOHOETAaHOJIAMOHIIO Ta MOJIieTUIIEHIIOiaMOHi0 ITPY XeMOoCOopOLii HUMU AioKcuny cipku. Briepiie
CHAHTE30BaHO 3 HOBUX H-3B’13aHMX KOMILJIEKCIB MiXK NNOJBITHUMU COJIbOBUMH iOHHUMMU PifHaMU (TifpoCyabQiT-
IOUTiAPOLUTPATOM MOHOETAHOJIAMOHII0 260 TiApoCyabiT-TigpOLUTPATOM MOHOETAaHOJIAMOHIIO) i MOJIEKYISIPHUMU
KOMITIOHEHTaMHU ([iOKCU[L CipKH, IMMOHHA KMCJIOTA Ta BOZA). MeTomamu esleMeHTHOro aHanisy, [4-, 1H, 13C SIMP Tta
Mac-CIEKTPOMETPii BUXiTHUX CIIOJIYK Ta IPOAYKTIiB peakliil y po3uynHax AiOKCUJ, CipKy — LUTPaT (TiApoLUTpaT,
IUTiTPOLUTPAT) MOHOETAHOJIAMOHIIO — BOJIA, & TAKOX CITiBCTABJIEHHS 3 IAHUMMU JIiTepaTypy 3p006JIEHO BUCHOBOK
po ix ckyag ta 6ynoBy. KucioTHO-OCHOBHI IIepeTBOPEHHS IIpY 3B’13yBaHHI SO2 [UTpaTaMy MOHOETaHOJIAMOHIIO
CYIIPOBOMXYIOTHCSI IOCUJIEHHSIM MDKMOJIEKYJIsipHUX H-3B'13KiB y IpoAyKTax peakuiil NOpiBHSHO i3 BUXiTHUMU
cossiMU. PO3IJISIHYTO 1Ba OCHOBHUMX HAaIPSIMKU 30iJIbIIE€HHS €(PEKTUBHOCTI XeMOCOPOLiiHMX MaTepiamis mogo SO2:
301/IbIIE€HHS KiJIbKOCTi XiMiYHO aKTUBHUX KOMIIOHEHTIB y PilIKiil IJIiBLi HA IOBEPXHi HOCIS 32 paXyHOK YTBOPEHHS
IOJATKOBUX MIPKMOJIEKYJISIPHUX (Mi>KiOHHMX) H-3B'13KiB Ta 3pOCTaHHS CTEXiIOMETPUYHOTO CITiBBiJHOIEHHSI
rigpocynbdit/cyab@iT y KiHLIEBUX IPOJYKTax [IpoLecy xemMocop61ii. BBeieHHs 10 CKIaly IPOCOYYI0UUX PO3UMHIB
Ha OCHOBI MOHOETAHOJIaMiHy OPraHiYHUX KMCJIOT (30KPEMA, JINMOHHOI), 110 BIVIMBAIOTh HA PH noBepxHeBOi BOAHOI
IJ1iBKM HAHECEHUX XeMOCOPOEHTIB, CIIpHsie IIepeBeSeHHIO0 MeXaHi3My IIOTJIMHAHHS JiOKCUAY CipKu Ha
rigpocynbditHUM (mipocynb@iTHUI) MapLIpyT. Briepiue nokasaHo, 10 MOCIiIOBHICTb NOJAaBaHHS pPeareHTiB Ipu
[IPUTOTYBaHHI HUTPAaTHO-MOHOETAHOJIAMOHIIHUX 0y(epHUX PO3YMHIB CYTTEBO BIJIMBAE HA iX KOMIIOHEHTHUI iOH-
MOJIEKYJISIPHUI CKJ1a[, KUCJIOTHO-OCHOBHI BJIACTUBOCTI, Ha BiMiHY Bif TUTPATHUX (IMMOHHA KMCJIOTA — LIUTPAT
MOHOETAHOJIaMOHII0) Ta UUTPATHO-I10JlieTUJIEHII0/IiaMOHIHUX. BKazaHe TakoK YMHUTS Ait0 Ha Qi3UYHY Ta XiMiuyHY
agcop6buito SO2 Ta NH3 3pazkamu iMIIPErHOBaHUX BOJIOKHUCTHX X€MOCOPOEHTIB Ha OCHOBI Ilepuux 6ydpepHux
PO34YMHIB B CTaTUYHUX Ta JMHAMIYHUX YMOBAX, & TAKO>XX KOJIOPOMETPUYHI XapaKTEPUCTHUKU [10YATKOBUX Ta

“criparibOBaHHUX ' 32 BKa3aHUMU Ta3aMU 3Pa3KiB iHAMKATOPHUX XeMOCOPOEHTIB.

2. The dissertation focuses on the investigation of physicochemical processes occurring during the interaction of
sulfur dioxide with the components of citrate buffer systems as a function of their composition and temperature,
and on identifying the factors that determine the nature, composition, structure, and properties of the resulting
products. Citric acid, sodium citrate, monoethanolamine, polyethylenepolyamine, and acid-base indicators
(azolitmine, alizarin, bromocresol green, bromoxylenol blue, bromophenol blue, Congo red, xylenol orange,
lacmoid, methyl red, tropeolin O, tropeolin OO, tropeolin OOO, and phenol red) were used as precursors. For the
first time, the influence of cations (such as sodium, monoethanolammonium, and polyethylenepolyammonium) and
temperature on the ionic and molecular composition, as well as the acid-base, electrochemical, and structural
properties of citrate buffer solutions, was established using direct pH measurements, conductometric methods,
and densitometric analysis. It was demonstrated that the addition of monoethanolamine to an aqueous citric acid
solution, in contrast to sodium citrate, promotes the structuring of the buffer system. The introduction of



polyethylenepolyamine into this solution leads to an even more pronounced structuring effect. At the same total
citrate concentration, the specific electrical conductivity of the buffer solutions decreases in the following cation
series: sodium > monoethanolammonium > polyethylenepolyammonium. This effect can be explained by
differences in cation mobility and by the formation of hydrogen-bonded cation-molecular complexes and ionic
associates. It was established that the values of the concentration and thermodynamic constants of the formation
of the ion-molecular complex (monoethanolammonium-citric acid) and ionic associates (monoethanolammonium
hydrocitrate and monoethanolammonium citrate) are practically not affected by temperature. For the first time,
using pH-metric, redox, and conductometric data obtained by the gas chronometric titration method, the features
of SO2 chemisorption by model solutions of sodium, monoethanolammonium, and polyethylenepolyammonium
citrates, as well as by buffer solutions of monoethanolammonium citrate-monoethanolamine and
polyethylenepolyammonium citrate, were established over a temperature range of 273 - 313 K. Based on
mathematical modeling, consistent and objective information was obtained for the first time on the composition
and relative stability of monoethanolammonium citrates, hydrocitrates, dihydrocitrates, and sulfites in two buffer
systems within the temperature range of 283 - 313 K. It was demonstrated that the addition of citric acid to sulfur
dioxide-monoethanolamine-water solutions leads to changes in their ionic-molecular composition, while having
virtually no effect on the relative stability of monoethanolammonium sulfites. Analysis of pH-metric and
conductometric data revealed a consistent change in the acid-base and electrochemical characteristics of buffer
solutions based on sodium, monoethanolammonium, and polyethylenepolyammonium citrates during sulfur
dioxide chemisorption. For the first time, three new hydrogen-bonded complexes formed between double-salt
ionic liquids (monoethanolammonium hydrosulfite-dihydrocitrate or monoethanolammonium
hydrosulfite-hydrocitrate) and molecular components (sulfur dioxide, citric acid, and water) were synthesized.
Based on elemental analysis, IR, 1H, 13C NMR spectroscopy, and mass spectrometry of the initial compounds and
reaction products in sulfur dioxide-monoethanolammonium citrate (hydrocitrate, dihydrocitrate)-water solutions,
as well as comparison with literature data, conclusions were drawn regarding their composition and structure.
Acid-base transformations occurring during the binding of SO2 by monoethanolammonium citrates are
accompanied by an increase in intermolecular hydrogen bonding in the reaction products compared with the
initial salts. Two main approaches to improving the efficiency of chemisorption materials toward SO2 are
considered: increasing the number of chemically active components in the liquid film on the IFCS surface through
the formation of additional intermolecular (interionic) hydrogen bonds and increasing the stoichiometric ratio of
hydrosulfite to sulfite in the final products of the chemisorption process. The introduction of organic acids (in
particular, citric acid) into monoethanolamine-based impregnating solutions, which influence the pH of the
surface water film of the applied chemisorbents, promotes a shift in the sulfur dioxide absorption mechanism
toward the hydrosulfite (pyrosulfite) pathway. It is shown for the first time that the sequence of reagent addition in
the preparation of citrate-monoethanolammonium buffer solutions significantly affects their component ion-
molecular composition, acid-base properties.
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