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1. Yepnsikosa M. 1O. (I'nu60K0)eBTEKTUYHI pO3UNMHHUKY Ha OCHOBI MEHTOJIY SIK €eKCTPaKLilHi cepeloBUIIa IJ1s1
aHaJIITUYHOTO KOHLEHTPYBAaHHS €JIEMEHTHUX JOMiIIOK. — KBasigikaliliHa HayKoBa Ipalis Ha IpaBax PyKOIIUCY.
Juceprauis Ha 3M00yTTs HAyKOBOTO CTYIEHs TOKTopa ¢inocodii 3a crneniansHicTio 102 XiMis. — [Jep>kaBHa HayKoOBa
yCcTaHOBa «HayKOBO-TEXHOJIOTIYHNI KOMIIEKC «|HCTUTYT MOHOKpHCTasiB» HalioHanbpHOI akagemii HayK YKpaiHu»,
XapkiB, 2025. AHai3 eJleMeHTHUX JOMIIIOK € BasKJIMBUM [1J1s1 KOHTPOJIIO SIKOCTi (papMalieBTUYHUX Ipernaparis,
Xap4yOBUX NPOJYKTiB, MaTepialiB i 06'eKTiB JOBKiLs. HesBakaioun Ha pO3BUTOK iHCTPYMEHTAIbHUX METO/B,
po6sieMa MaTpUYHUX €(EeKTiB IpY BUSHAYEHHI €JIEMEHTHOTO CKJIAZly Y CKJIQJHUX 00'€KTax 3a/INMIAEThCS

aKkTyasnbHO0. OgHUM i3 MiIXoxiB 1o ii BUpilIeHHs € eKCTPaKllis, sSIKka 3HIKy€e BIUIMB MaTpULi Ta 3abe3nedye



[oNepeHe KOHLEHTPYBAHHS aHaJliTiB. ([71n60Ko)eBTeKTUYHI po34MHHUKY (['EP) CbOronHi pO3IIsfaloTh K «3€JIeHi»
ekcTpakuiiHi cucremu. [inpodob6Hi 'EP Ha OCHOBI MEHTOJY € IepCIeKTUBHUMU [1J1S1 3aCTOCYBAHHS Y BOLHOMY
cepenosulli. [Ipore, ix BUKOPHCTaHHS [IEPEBAKHO 30CEPENIPKEHE HA OPTaHiYHUX CII0JIYKAX, a JaHi 00 BUJIYYEHHS
ioHiB MeTasiB oOMeskeHi. MeTo poOOTH CTasio CTBOPEHHS Ta AOCiI)KeHHs eKCTPaKIiliHUX CUCTeM Ha OCHOBI
MeHTosioBMicHUX ['EP 17151 aHanizy esleMeHTHUX JOMiloK. Bysio OTpuMaHO HOBi KOMOiHALlil MEHTOJIY 3 BaHiNiHOM, O-
BaHJIIHOM, II-AVUMETUJIaMiHOOEH3aJIbJETiIOM, aHTUITIPUHOM, 8-TiTPOKCUXIHOIIHOM, CaMilIUIaIbIOKCUMOM,
TIOKTOBOIO KM CJIOTOI0, HOBOKAiHOM, PE30PLIMHOM, a TAKOX BiloMi cucTeMHU 3 i0yIpopeHOM i 071€IHOBOIO KUCJIOTOIO.
da3oBy NOBEIHKY JOCIIIPKEHO METOIOM OudepeHLiaIbHOi CKaHyBalIbHOI KaJlopuMeTpii. BuUsHaueHO TemIiepatypu
€BTEeKTHKH Ta CKJIyBaHHS, BCTAHOBJIEHO THUII BiIXUJIEHb Bif ineanbHOCTI pifKoi ¢asuy, o 103BoanII0 KilacudikyBaTh
cuctemu Ha ninkiacu ['EP. BogHesi 3B'13ku nigTBepaskeHo [U-cnekTpockorieio Ta HAMP njist cucteMm i3 HU3bKOIO
TeMIIEpPaTypolo nepexony. s cymile MeHTosLcaninunaanbaokeum (1:1 Ta 2:1) oTpumaHo TemnepaTypHi
3aJ1€KHOCTI T'YCTUHM 1 B'SI3KOCTi. [T0Ka3aHO BiICYyTHICTb TUKCOTPOIii Ta YaCTKOBY PO3UYMHHICTD CailAIaIbI0KCUMY
y BOZi, sIKa 3HA4YHO HI>KYA B rifpodobHOMY cepenoBullli. MoJieKysipHO-IMHaMiYHe MOJeJIIOBaHHS
IIPOJIEMOHCTPYBAJIO PiBHOMIPHMI pPO3M0/Iij1 KOMIIOHEHTIB i 3MEHIIEHHS BOJHEBOrO 3B’13yBaHHS B CyMillli, 110
MOSICHIOETHCS TifpodOOHUMU B3aeMOTissMU. OTPUMAaHO JlaHi o010 PO3Mofiny 24 eneMeHTiB y cuctemi Boga-T'EP.
Hocnimxeno edextuBHicTh BuaydeHHs Cd(II) i Pb(Il) y cucTremax 3 aHTUNIpUHOM, IT-TMMeTUIaMiHOGEH3a/IbIeTinoM,
pesopuunoMm; Cd(II), Pb(Il), Hg(I) - 3 BaHiniHOM, 0-BaHiniHOM, osieiHOBOIO KucyoTow; Hg(Il), Cd(Il), Pb(1I), Co(1I),
Ni(1I), Cu(Il) - 3 ibynpodeHoM, 8-TiIPOKCUXIHOIIIHOM, CailuIanbI0KCUMOM. HalllepCrneKTUBHIIIMMU CUCTEMAaMU
BU3HAYE€HO MEHTOJL:.caliuuanbaokeum (1:1) Ta menTom:8-rizpokcuxinosin (6:1). [lepiia 3a6esnevyye CeIeKTUBHY
exctpakuio Cu(Il) mpu pH 2-3 3a gBoma mexaHizmamu. [TokazaHO MO>KJIMBICTb IPYIIOBOrO BUJIyYEHHSI iOHIB 32
paxyHoK 3miHu pH abo nopaBaHHs niposiguHAauTioKap6amMaTy aMmoHil. Jlpyra cucteMma epeKTuBHa [1J1s1 TPYIIOBO]
ekcrpakuii npy pH 4-9. ExcTpakuiiiHi B1aCTUBOCTI IMX CUCTEM 3YMOBJIEH] HasIBHICTIO XE€JIaTyIOUMX areHTiB.
BpaxoByiouu Lie, 3alIpOIIOHOBAHO HOBU MiAXin 4O PO3pOOKY AM3aliHEPCHKUX (IJIMO0KO0)eBTeKTUYHNUX PO3YMHHUKIB

I €KCTPaKLii iOHiB MeTauliB, 10 MOJISTae€ y BUKOPUCTAHHI XeJIaTyI0uMX areHTiB y iX CKIafi.

2. Cherniakova M. Yu. Menthol-based (deep) eutectic solvents as extraction media for the analytical concentration
of elemental impurities. - Qualifying scientific work, the manuscript. Dissertation for the degree of Doctor of
Philosophy in the specialty 102 Chemistry. — State Scientific Institution “Institute for Single Crystals” National
Academy of Sciences of Ukraine, Kharkiv, 2025. The analysis of elemental impurities is essential for quality control
in pharmaceuticals, food, materials, and environmental monitoring. Despite advances in analytical
instrumentation, matrix effects still complicate elemental analysis in complex samples. Extraction methods help
minimize these effects and allow for preconcentration of analytes, thus increasing analytical sensitivity. Currently,
(deep) eutectic solvents (DESs) are considered “green” extraction media. Among them, hydrophobic menthol-
based DESs show promise for use in aqueous systems. However, their application has been largely limited to
organic compounds, with little data on metal ion extraction. This study aimed to develop extraction systems based
on menthol-containing DESs for elemental impurity analysis. New combinations of menthol with vanillin, o-
vanillin, p-dimethylaminobenzaldehyde, antipyrine, 8-hydroxyquinoline, salicylaldoxime, thioctic acid, novocaine,
resorcinol, as well as known menthol-based systems with ibuprofen and oleic acid, were prepared. Phase behavior
was investigated by differential scanning calorimetry, revealing eutectic and glass transition temperatures, and
deviations from ideal liquid behavior allowed classification into DES subclasses. Infrared and NMR spectroscopy
confirmed hydrogen bonding in some systems. The temperature dependence of density and viscosity for
menthol:salicylaldoxime (1:1, 2:1) mixtures was studied, showing no thixotropy. Limited solubility of salicylaldoxime
in water confirmed the hydrophobic nature of the mixture. Molecular dynamics simulations of
menthol:salicylaldoxime (1:1) showed uniform distribution and weakened hydrogen bonding in the mixture
compared to pure components. Increased self-diffusion coefficients were attributed to hydrophobic interactions.
Experimental data were obtained on the distribution of 24 elements in water-DES systems. Extraction efficiencies
of Cd(II) and Pb(II) were studied in mixtures with antipyrine, p-dimethylaminobenzaldehyde, resorcinol; Cd(II),
Pb(II), and Hg(Il) with vanillin, o-vanillin, oleic acid; Hg(II), Cd(II), Pb(II), Co(Il), Ni(II), and Cu(II) with ibuprofen, 8-
hydroxyquinoline, and salicylaldoxime. Menthol:salicylaldoxime (1:1) and menthol:8-hydroxyquinoline (6:1) were



identified as the most promising systems. The former selectively extracts Cu(Il) at pH 2-3 via two mechanisms
depending on pH. Group extraction is also possible by adjusting pH or adding ligands such as ammonium
pyrrolidine dithiocarbamate. The menthol:8-hydroxyquinoline (6:1) system enables efficient group extraction at pH
4-9. These results support a new approach to designing DESs for metal ion extraction based on the use of
chelating agents within their composition.
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BaacHe IlpizBume Im'st [10-6aThKOBI:
1. Tatapey, AnaTosii JleoHigoBrUY

2. Anatoliy L. Tatarets
KBasigikanis: k. x. u., c.z., 02.00.03
InenTudikarop ORCID ID: He 3acrocosyerbes

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [lepkaBHa HayKOBA yCTaHOBa HayKOBO-TEXHOJIOTI4HMIA

KOMILIEKC "[HCTUTYT MOHOKpUCTaiB" HalioHanbHOI akageMii HayK YKpainu

Kopg 3a €IPIIOY: 23759880

Micue3Haxoa>KeHHS: npocnekt Hayku, Xapkis, XapKiBcbKuii p-H., 61072, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi
Biiacue IIpizBuie Im's Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
rOJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

YEBAHOB BaneHTuH AHATO/iOBUY

YebaHoB BaseHTUH AHATOJIIIOBUY

[llupo6okosa Mapis 'eopriiBHa

FOpuenko Tetsna AHaToiiBHA

FOpuenko TersiHa AHaToJiiBHA



