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4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inaHcyBaHHs: 2.2 - IPUKJIATHI JOCIiIXKEHHS i pO3poOKU



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruyHuii oo6car dinancyBanHs 3a 3iTHMH eTam: 400.033 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

OIEP)KAHHS MOIVN®IKOBAHMX MOHOMEPIB [JIs1 EINNOKCUIHMX CMOJI TA TIOJIIOKCOBOJIbGPAMATIB [JIA
CTBOPEHHS HOBITHIX MATEPIAJIIB

Ha3zBa po6oTH (aHrJI)

Obtaining of modified monomers for epoxy resins and polyoxotungstates for creating new materials

Pedepar (yxp)

Inst po3pobku ¢yHIAMEHTANIbHUX MiAXOHiB [0 CTBOPEHHSI (QYHKLIOHAJIBHUX IIOJIMEPHUX Ta KOMIIO3MI[MHUX MaTepianis
6ararolisibOBOro INPU3HAYEHHS BCTAHOBJIEHO: PO3KPUTTS OKCHMPAHOBOTO Kijbllsl BifOyBaeTbCsi B paMkax sK SN2, Tak i
MOrpaHNYHOro SN2 MexaHi3My. PerioceseKTMBHICTh auupoJlidy 3aMillleHNX OKCHUPAHIiB BM3HAYAETHCS SIK KHUCJIOTHO-OCHOBHUMU
BJIACTUBOCTSIMY, TaK i IPOCTOPOBOIO GYAOBOIO peareHTiB i KaTani3aTopiB. PeriocesnekTuBHICTb 3pocTae B Mipy 30i/blIeHHS BKIALY
SN2 mexani3zmy. Ha novatkoBiii ctagii mpouecy nosiMmepu3saliii KOMIJIEKCH amiHiB 3 TpuGTOpUIOoM 60py po3najaioThCs Mif, Ji€ro
€MOKCUJHOI CMOJIA 3 BUBLIBHEHHSIM aMiHy i yTBopeHHsAM Komruiekcy EJI-20-BF3. HasgshicTb y cuctemi kommexciB EI-20-BF3
CIipusie IIPOTIKAHHIO IBOX IIOTOKIB peakuii: 1-ro - karanisy BF3 romonosnimepusauii ENI-20 i 2-ro - 3aTBepAiHHS [IEPBUHHUMU i
BTOPDMHHMMHU aMiHamMu ab0 KaTasidy TpPeTUHHMMHM aMiHaMM TOMOMNOJIMepHu3alii, MPUYOMY BHECOK KOXXHOTO 3 IOTOKIB
BU3HAYa€TbCSl MPUPOAOI0 aMiHy. Y Hampsimi PO3pOOKM METOIUK CHUHTE3y JIaHTAHIZBMICHMX IOJIIOKCOBOJIb(PAMATiB Ta
MOJIOKCOMOMIONATIB  IJ11 CTBOPEHHSI HOBITHIX MaTepialiB BCTAaHOBJIEHO HACTynHe: Po3po6J€HO YMOBU CHUHTE3Yy
Na9[Dy(W5018)2]-30H20 ta Na9[Sm(W5018)2]-30H20 3 ninkucsienoro 1o Z = 0.80 BogHOro po3uyunHy 3 BinHomeHHsIM ?(Ln) : 2(W)
=1:10 gieto aueTtony. MetogoM [U-CnieKTpOCKOIIil IOKa3aHO HAJIESKHICTh aHIOHY B CMHTE30BAHUX CIIOJIYKax 4O CTPyKTypHu Ilikoka-
Yikii. Po3po6ena B po60Ti MeTOAMKa Ofi€pKaHHSI HATPilo JeKaBoiabdpamosaHTaHigaTis (III) € HOBOIO Ta BigpPi3HAETHCS TUM, IO
IO3BOJIIE CHMHTE3yBaTM CEpeJHi Ccomi, Mo MoXe OyTM BHUKOPUCTAaHO [Jisl CHUHTe3y iHIIMX CepeljHiX HaTpii
reteponoJinekaBoabdpamosnanTanigaTie (I1I). MeTogom peHTreHo(a3oBOro aHasidy BCTaHOBJIEHO, IO MPOAYKTAMU TEPMOJI3Y
Na9[Dy(W5018)2]:30H20 € mHatpit amuBosbppamar Na2ZW207 Ta nofBiliHUN HaTpili-gucnposiii  opToBoIbdpamar
Na0.5Dy0.5W04. MeTomom CKaHyIO4YOi €JIeKTPOHHOI Mikpockomii mnokasaHo, mo po3mip 3eper Na9[Dy(W5018)2]-30H20
3HaxoAuThcsl y Mekax 130 180 HM. MeTonmoM peHTreHoda3oBOTO aHajlidy BCTAHOBJIEHO, IO TPOJYKTaMU TepMOJI3y
Na9[Sm(W5018)2]-:30H20 e HaTpiit guBosbdpamat Na2W207 Ta noABifiHUI HaTpili-camapiii oproBoiabdpamar Na0.5Sm0.5WO4.
MeTozi0M CKaHYIOUOi €JIeKTPOHHOI MiKpOCKoTii IToKa3aHo, 10 po3mip 3epeH Na9[Sm(W5018)2]-30H20 3HaxonuTbCs y Mexax 250
550 HM. BcTaHOBJIEHO YMOBM CHHTE3a KUCJIUX COJIEH i3 reTepornoigekaBosbppamocamapart (IlI)-anioHom 3i cTpykTyporto Ilikoka-
Yikii: Na7H2[Sm(W5018)2]-24H20 (Z = 0.90), Na5H4[Sm(W5018)2]-17H20 (Z = 1.00) ta Na5H4[Sm(W5018)2]-19H20 (Z = 1.10). I4-
CIIEKTPOCKOIIYHMM aHAaJli3oM JOBELEHO HAJIEXHICTb TETEPOIOJliaHiOHa B CUMHTE30BAaHUX COJISIX A0 CTPyKTypu [likoka-VYikii.
BusnaueHo, mo Z = 1.10 € rpaHUYHOIO KMCJIOTHICTIO 3a SKOI0 MOXKJIMBE OJIepKaHHS COJIEY i3 TeTepOIOiaHiOHOM 3i CTPYKTYPOIO
Ilikoka-Yikmi. 3a pesyspTaTamMu XiMi4HOTO Ta I[Y-CIIEKTPOCKOIIIYHOTO aHasli3y BCTAHOBJIEHO, WO 3a Z = 120 BimOyBaeTbCs
ocajiKeHHsl mojBiliHoro Hatpito-camapito (III) rimporenTaBossdpamary Na3.5SmO0.5H[W7024]-13H20. Metogamu XiMidHOTO
aHamidy Ta IY-crnekTpockorii BCTAaHOBJIEHO YMOBHM YTBOPEHHS IMCIPO3ii MOJIOKCOBOIbPPAMATIB 3 MiAKUCIEHUX BOJHHUX
po3uMHiB Harpilo Bosbdpamary ? guchposilo remnraBosbdpamary Dy2W7024?18H20 (Z = 117), gucnoposiio
rigporenrtaBosnbdpamary Dy5[HW7024]3?49H20 (2 = 129), mnopsiitHOi cosni  HaTpilo-AKMCHpO3il0 3  JIaKyHapHUM
yHpekaBoibdpamar-aHionom Na2Dy2[Dy2(H20)10W22072(0H)2]?34H20 (Z = 1.50). Bnepme cuHTe3oBaHO aucnposiio (III)
napaBosbdpamar b Ta camapito (III) mapaBosbdpamar b 3a ob6miHHOIO peakuielo saaHrtaHoiny (III) HiTpary 3 HaTpiit
napasosbdpamaToM b Ta METOZOM CKaHYyIO4Oi €JIEKTPOHHOI MiKpocKomii J0BeIeHO OAHO(MA3HICTh 3pa3Ky Ta BCTAaHOBJIEHO, IO
po3mip 3epen Dyl0[W12040(OH)2]3-100H20 3naxonmutecs y mexxax 300 750 HM, a po3mip 3epen Sm10[W12040(OH)2]3-104H20
3HaxoguThcs y Mexkax 350 550 HM. BcranoBiieHo, mo rpaHuni isoMmopdHux 3amimens y psagy cuctem Nd5-xLaxMo3016, Nd5-
xCexMo3016 Ta Nd5-xPrxMo3016 y 1inomy 3pocTaroTs. Lle 06yMOBI€HO 3MEHIIEeHHIM Pi3HULI B pafiiycax Tpu3apsiHUX iOHIB Bif
0,051 ? y Bunagxy 3amimensss Heogumy Jlantanom no 0,017 ? y Bunanky 3amimenss Heogumy Ipaseonrmom. MeHmia BesnynHa



rpaHuii 3amimenHs B cuctemi 3 Ce, y IOpiBHSIHHI 3 cUCTeMOIO 3 La, 06yMOBJIEHa TUM, IO B Hill BiOyBa€TbCS HE i30BaJIEHTHE
3amimeHHs Nd3+ Ha Ce3+, a rerepoBaeHTHe 3aMimleHHs Nd3+ Ha Ce4+. Lle icTOTHO 36i/blllye €HEeprilo 3MilllyBaHHSI SIK 3a PaxyHOK
361/IbIIEHHS] Pi3HULI B 3apsiiax CTPYKTYPHUX OJMHULB, SIKi 3aMillyIOTbCS, TaK i iX po3mipiB (pisHuLs pagiyciB ioniB Nd3+ ta Ce4+
nopiBHioe 0,139 ?). ¥ Bcix cuctemax B 006JaCTSIX TBEPAUX PO3YMHIB MpPU 30iIbLIEHHI CTyNEHs 3aMillleHHS! BEJIUMYMHU NUTOMOi
€JIeKTPOIIPOBiAHOCTI 3pocTaioTh. [IpoTe, BinOyBaeThCs 1ie 3a pidHUX NpU4MH. Y cuctemax Nd5-xPriMo3016 Ta Nd5-xLaxMo3016
NIpY BXOJDKEHHI y CTPYKTYpy KaTiOHiB i3 6inbmIMMM iOHHMMHU pagiycamu, HiX Nd3+, me BigOyBaeTbCsl BHACIINOK 30i/bLUIEHHS
PO3MipiB MiXBY3JIil1, 32 IKMMU NepeMillyloTbcs aHioHu Okcureny. Y cuctemi Nd5-xCexMo3016 B pe3ysbTaTi reTepoBajeHTHOTO
samimenHa Nd3+ Ha Ce4+ crae 6inbuie aHioHiB OKCUreHy, siKi nepeMilyloTecsl. OTpUMaHi pesysbTaTh MOXYTb 6yTH KOPDUCHUMU
mif 4ac po3poOKU HOBUX TBEPIUX €JEKTPOJiTiB Ha ocHOBI Nd5-xLnxMo3016 it nmonibHux cuctem. V ramysi po3poO6Ku HOBUX
QHAITUYHUX METOAUK KOHILEHTPYBaHHS, BWJIyY€HHsS I BU3HA4YEHHS METa/liB BCTAHOBJIEHO HACTyMHE: 3arpolOHOBAHO
€KCTPaKIiliHy CHUCTEMy i30IpOIiJIOBUIl CIMPT-BOJA-aMOHIi0 Cyabdar A BUOGIPKOBOrO BWJIyYEHHS MOIUAHOTO KOMILIEKCY
Bicmyty (IIl) Ta i1oro crnekTpopOTOMETPUYHOTO BU3HAUYEHHS. PO3p06eHO METOIMKY (POTOMETPUYHOrO BU3Ha4YeHHs bicmyrty (III),
Ky IIepeBipeHO METOJOM 'BBEEHO-3HAWIEHO" Ha MozesbHOMY posuuHi, mo mictuB Fe(lll), Al(III), Ni(Ill), Co(Il), Cr(III).
BcTraHOBJIEHO, O BiJHOCHE CTaHJAPTHE BigxuseHHs He nepesuiye 0,03. 3amporoHoBaHAa MeTOAMKA BU3HAuYeHHs bicmyty (III)

BiIpi3HSETLCS IPOCTOTOIO, 32CTOCYBAHHSIM MaJIOHEGE3IEeYHIX, JOCTYITHUX eKCTPareHTiB.
Pedepar (aHrI)

In order to develop fundamental approaches to the multi-purpose functional polymer and composite materials creation is
established: Opening of the oxirane ring follows simultaneously SN2 and borderline SN2 mechanisms. The regioselectivity of the
acidolysis of substituted oxiranes is determined by acid-base properties of the reactants and catalysts and steric factor. The
regioselectivity increases as the contribution of the SN2 mechanism increases. It is shown the complexes are decomposed under
the epoxy resin's action with amine releasing and formation new complex ED-20-BF3 at the initial polymerization stage. The
presence of the last one promotes the two flows of reaction: the 1st - the catalysis of ED-20 homopolymerization by BF3 and the
2nd - curing ED-20 by primary and secondary amines or the catalysis of ED-20 homopolymerization by tertiary amines. The
contribution of each flows depends on the amine nature. In order to develop new techniques for synthesis of lanthanide
containing polyoxotungstates and polyoxomolybdates for further creation of new materials revealed the following. The
conditions for the synthesis of a new Ln-containing heteropolytungstates Na9[Dy(W5018)2]-30H20 and
Na9[Sm(W5018)2]-:30H20 from the aqueous solution, acidified to Z=?(H+)/?(WO42-)=0.80 with acetone adding, were
determined. FTIR spectroscopy was used to show that the anion within the synthesized salt has a Peacock-Weakley structure.
The method for obtaining sodium heteropoly decatungstolanthanidates (III), described in this research, is a new one and it
allows to synthesize a neutral salt; in future this can be used in synthesis of neutral salts Na9[Ln(W5018)2]-nH20 with other Ln-
heteroatoms. X-ray analysis revealed that the thermolysis of Na9[Dy(W5018)2]-30H20 results in formation of Na2W207 and
Na0.5Dy0.5WO4. Scanning electron microscopy confirmed the single-phaseness of the synthesized salt, and showed that the
grain size of Na9[Dy(W5018)2]-:30H20 is within 130-180 nm. X-ray analysis revealed that the thermolysis of
Na9[Sm(W5018)2]-30H20 results in formation of Na2W207 and Na0.5Sm0.5WO4. Scanning electron microscopy confirmed the
single-phaseness of the synthesized salt, and showed that the grain size of Na9[Sm(W5018)2]-30H20 is within 250-550 nm. The
procedure of synthesis of the amorphous dysprosium and samarium paratungstates B using the exchange reaction from sodium
paratungstate B were elaborated. The isolated salts were characterized by methods of chemical analyses, FTIR spectroscopy and
X-ray diffraction. Scanning electron microscopy confirmed the single-phaseness of the synthesized salt, and showed that the
grain size of Dyl0[W12040(OH)2]3-100H20 is within 300 750 nm, and that the grain size of Sm10[W12040(OH)2]3-104H20 is
within 250 550 nm. It is established that the limits of isomorphic substitutions in the range of systems Nd5-xLaxMo3016, Nd5-
xCexMo03016 and Nd5-xPrxMo3016 mainly increase. This is caused by decrease in differences for the radii of triply charged ions
from 0.051 ? (in case of neodymium substitution with lanthanum) to 0.017 ? (in case of neodymium substitution with
praseodymium). Lower value of the substitution limit in the system with Ce, compared to the La containing system, is explained
by the fact that it is not isovalent substitution of Nd3+ with Ce3+, but a heterovalent substitution of Nd3+ with Ce4+, which takes
place in the former one. This significantly increases the energy of mixing due to increasing differences in the charges of
replaceable structural units and their increasing size (the difference between the radii of Nd3+ and Ce4+ is 0.139 ?). In the areas
of solid solutions of all the systems, the values of specific conductivity increase as the degree of substitution increases. However,
this occurs for different reasons. In the systems Nd5-xPrxMo3016 and Nd5-xLaxMo3016 as cations with larger ionic radii
compared to Nd3+ enter the structure this occurs due to the increase in the size of interstices, along which the oxygen anions
move. In the system Nd5-xCexMo3016 the quantity of moving oxygen anions increases as a result of heterovalent substitution of
Nd3+ with Ce4+. The results obtained can be applied for the development of new solid electrolytes based on Nd5-xLnxMo3016
and the related systems. In order to develop of new analytical techniques of concentrating, extracting and determination of
metal revealed follows. An extraction system "isopropyl alcohol-water-ammonium sulfate" for selective extraction of bismuth



(II) iodide complex and its spectrophotometric determination was proposed. A procedure for the photometric determination of
bismuth (III), verified by the "put-found" on the model solution containing the Fe (III), Al (III), Ni (II), Co (II), Cr (III) were
elaborated. It is found that the relative standard deviation does not exceed 0.03. The proposed technique for determination of
bismuth is simple, using low-risk, affordable extractants.

Inpexc YIK: 543, 547:541.127+542.61:546.87+546.786'664+546.05+543.427.34

Kopu TemarnuyHux pyopuk HTI: 31.19
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

Hassa npoaykii (ykp): MeToanka CHHTE3y AMCIPO3iii-BMicHOr0 reteponoisosbdpamary Na9[Dy(W5018)2]-30H20

HasBa npoaykuii (anri): Technique for synthesis of dysprosium-containing heteropoly tungstate Na9[Dy(W5018)2]-30H20
OuikyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 72.1, 71.20, 21.20, 24.4, 19.20, 85.42

Onuc npoaykuii (ykp): Po3po6sieHo ymoBu cuHte3y Na9[Dy(W5018)2]-30H20 3 migkucaeHoro 1o Z = 0.80 BOGHOTO pO34MHY 3
BigHOmeHHsM n(Dy):n(W) =1:10 BucomoBaHHAM Ai€lo anieToHy. MeTogom [Y-crekTpocKomii NoKa3aHo HaJleXHIiCTh
reTeponosiaHioHy B CHHTe30BaHii criosyLi 1o cTpykTypu ITikoka-VYiksi. Po3po6sieHa B po60Ti METOAMKA OfepKaHHS HAaTPilo
IekaBosnbppamogucnposiaty (I1I) € HoBOIO Ta BiIPi3HAETHCS TUM, IO JO3BOJISIE CUHTE3YBAaTU CEPELHIO CiJlb, IO MOXKE OyTH

BMKOPMCTAHO [IJIs1 CUHTE3Y iHIINX CEPEHIX HAaTpill rereponoJigekaBoabdpamonanTaHigaTis (I1I).
ConianpHO-eKOHOMIYHA cripsimoBaHicTe HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpOKH BIPOBaZKE€HHSI: 3aIJIaHOBAHO BIPOBAAUTH Y HaBYaJIbHUH Npo1iec BUIOi mKkosu (JouHY)

Bupo6HHUK npoayKuii: kapenpa aHaniTuyHoi Ximii JouHY

Crio>KuBavi MPOAYKIi: MiITPUEMCTBA 3 BUTOTOBJIEHHS JIIOMIHECI]EHTHUX MaTepiasiB [JIs1 €JIeKTPOHHOI TEXHIKN
IepcneKTHBHI PUHKH: PUHOK OCBITHIX Ta HAYKOBUX MOCIYT YKpainu ta CH/I, pUHOK JIIOMiHEeCLIEHTHUX MaTepiasiB
IIpaBa iHTeJIEKTyasIbHOi BJIACHOCTI: 32 3aKOHOM HaJIEKUTb aBTOPY Ta Pab0TOAABLIEBI

dopmu Ta ymoBu nepepavi npogykuii: Criisbai HIIKP
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Tesu pom. VII BeceykpaiHcbkoi HaykoBoi KoHpepeHLii cTyAeHTiB Ta acnipaHTis "Ximiyni KapasiHcbki yntanHs - 2015". - Xapkis,
2015. - C. 240. 17. lloBeninka TpeTMHHMX aMiHIB y peakuii amerosnisy xnopmerusnokcupany / C.I.Baxtin, K.C.IOTtinosa,
10.M.Becnnansko, O.M.IlIBen, // Tesum pmom. VII Bceykpaincbkoi HaykoBoi KoHGepeHIii cTyneHTiB Ta acmipadTiB "XimiuHi
KapagiHceki untanns - 2015". -Xapkis, 2015. -C.259. 18. Bpuk H.B. KineTuka peaxiii po3KpUTTS OKCPAaHOBOTO ILIUKJTy O€H30MHOIO
KHCJIOTOIO B IIPUCYTHOCTI TeTpaeTuiaMoHiit toguny / H.B. Bpuk, O.B. Masnum, 10.M. Becnansko, O.M. IlIBen // 36. HayK. IIpaiip:
XV nHaykoBa KoHpepeHIist "JIpBiBChbKi XimiuHi untanHsa - 2015". - JIeBiB, 2015. - C. V7. 19. VBannosa 5.C., Paguo C.B. Cunres
JIaHTaHOUJConepXXamux rerepornosvcoenuHennii Na9[Ln(W5018)2]?2nH20 (Ln = Ce, Pr, Eu, Ho, Er) u3 nogxuciaeHHbIX BOJHBIX
pacTBopoB Bosbdppamara HaTpus // XXV MeHpeneeBckast KOH(pepeHIIHsI MOJIOJBIX YIeHbIX: COOPHUK Te3ucos (19-25 anpens 2015
r., Tomck). -M.: M3parenscTBo "HanuonanbHoe obpasosaHue”, 2015. -C.14. 20. Mapuituak A.lO., ViBanuosa 3.C., Po3zanues I'M.,
Paguo C.B. CuHTe3 reTeponosucoseil ¢ aHHOHOM €O CTPYKTypoil [Tukoka-Yuxiu [Ln(W5018)2]n- (Ln = Celll, CelV, Prlll, SmlII,
Eulll, Dylll, Holll, ErIll, TmlIl) // VII MikHapoiHa HayKOBO-T€XHiYHa KOH(EPEHIisl CTYAEHTIB, acIlipaHTiBTa MOJIOJUX BYCHUX
"Ximis Ta cydacHi TexHosorii' (27-29 xBiTHs 2015p.). Tom I: HeopraniuHa ximisi, TEXHOJIOTisl HEOPraHiYHMX PEYOBUH Ta
IIPOMUCJIOBA eKoJIoris. - [JHinponeTposcsk: BITK JIBH3 "VIXTY", 2015. -C.154-155.

8. 3BiTHa JOKyMEHTaIis

KinbKicTh cTOpPiHOK B 3BiTi: 100
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0Ci6O-BHKOHABIIiB
IBanyoBa Enna CepriiBHa

Becnanbko FOsist MukosaiBHa
I'erbmaH €BreH IBaHOBUY

Kanincekuit Onekcannp MuxanioBud
Mapiituak Onexkcanpapa KOpiiBHa
MesnbHMYeHKo Bacuib [BaHOBUY
Papio Cepriit BikropoBud

Cutnuk Haranga CepriiBHa

IOTinoBa Kcenis CepriiBna

SIlnu Mapis BanepiiBHa



KepiBHuK opranisamii:
XamxuHOB i BacunboBuy
KepiBHHKHU po6OTH:

IlIBen Onena MukosnaiBHa (I. X. H., J011,)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



