O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0216U005734

Jep>kaBHUHM peecTpaniliHUI HoOMep: 0115U003099

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-02-2016

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3ssa eramy: PO3POBKA METOJIVIK CUHTE3Y TA AHAJII3Y MOJW®IKOBAHVX MOHOMEPIB EITOKCUJHUX
CMOJI TA IAHTAHOIIBMICHUX TTIOJIIOKCOBOJIbOPAMATIB

IToyaTok eramy: 01.2015
3akiHyeHHs eTamy: 12.2015

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): loHenpKuil HALOHATIBHMIA

yHiBepcurteT iMeHi Bacumna Cryca

Kopg 3a €IPIIOY: 02070803

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: +38(063) 477-76-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Kopg 3a €IPIIOY: 37536162

Micue3Haxoa>KeHHS: np-T [Tepemory, 10, m. Kuis, Kuis, 01135, Vkpaina

dopma Bi1acHoCTI:

Cdepa praBJIiHHﬂ: Ka6iner MiHicTpiB Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 406-82-00, 406-83-80

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa ojis npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0pKeTHUX KOIITiB Ha rrposeneHHs HIIJIKP)

Hanpsam ¢inaHCcyBaHHS: 2.2 - npukiajHi 4OCTIIKEHHS | pO3pO6KM
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kopg, nporpamHoi kiacudikarii BuzaTkis i KpeguryBanHs (KITKBK): 2201040

GakTuuynMit o6car ¢pinancyBaHHs (THC. TpH.): 400.033




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OJEPXAHHS MOJV®IKOBAHMX MOHOMEPIB [1JI51 ETTIOKCHUIHWX CMOJI TA TIOJIIOKCOBOJIbOPAMATIB
JJIs1 CTBOPEHHS HOBITHIX MATEPIAJIIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepar yKpaiHCBKOIO:

J7151 po3po6KM PyHAAMEHTAIBHUX MiIXOMiB 10 CTBOPEHHS (QYHKLIOHATBHUX MOJIIMEPHUX Ta KOMIIO3ULIIMHUX
marepiasiB 6araTolisbOBOro NpU3HaY€HHS BCTAHOBJIEHO: PO3KPUTTSI OKCUPAHOBOTI'O KiJlblls BilOYBAETHCS B paMKax
4K SN2, Tak i morpaHn4Horo SN2 mexaHi3my. PeriocesieKTUBHICTb aliI0J1i3y 3aMillleHUX OKCUPAHiB BU3HAYAETHCS
SIK KICJIOTHO-OCHOBHVMU BJIACTUBOCTSIMH, TaK i IPOCTOPOBOIO GYZOBOIO PEareHTiB i KaTati3aTopis.
PeriocesieKTUBHICTb 3poCcTa€ B Mipy 306isbineHHs BKIany SN2 mexaHizmy. Ha rovarkosiii ctagii mpouecy
noslimepu3aallii KOMIJIEKCU aMiHiB 3 TPUPTOPULOM OOPY PO3MATAIOTHCS il [i€l0 elOKCUIHOI CMOJIN 3
BUBUJILHEHHSM aMiHy i yTBOpeHHAM Komiiekey EJI-20-BF3. HasgBHicTsb y cucreMi KomiuiekciB EJI-20-BF3 ciipuse
IIPOTIKaHHIO ABOX IIOTOKIB peakiii: 1-ro - karanizy BF3 romononimepusanii E/I-20 i 2-ro - 3aTBepAiHHS
[IepPBUHHUMY | BTODUHHUMHU aMiHaMy abo KaTajizy TPeTUHHUMU aMiHaMy roMoIIoJliMepu3aliii, pruyomy BHECOK
KOXXHOTO 3 [I0TOKiB BU3HAYA€ThCS MPUPOMOI0 aMiHy. Y HanpsiMi po3poOKU METOAUK CUHTE3Y JIAHTAHIBMiCHAX
110J1i0KCOBOIb)PamMaTiB Ta MOJIiOKCOMOJII6AATIB 1711 CTBOPEHHS HOBITHIX MarepiasiB BCTAHOBJIEHO HACTYITHE:!
Po3pobieno ymoBu cunTedy Na9[Dy(W5018)2]-30H20 ta Na9[Sm(W5018)2]-:30H20 3 nigxucienoro go Z = 0.80
BOJIHOTO PO34MHY 3 BijHomeHHsaM ?(Ln) : ?(W) = 1: 10 gieto anieToHy. Metoom IY-creKkrpockorii nokasaHo
HaJIEXKHICTbh aHIOHY B CUHTE30BaHMX CIIOJIyKaX [0 CTPYyKTypu Ilikoka-Vikii. Pospo6sieHa B poboTi MeTOgMKA
oziep>KaHHS HaTpilo mekaBoiabdpamosiaHTaHinaTis (III) € HOBOIO Ta Bipi3HAETHCS THUM, IO NO3BOJISIE CUHTE3yBaTU
cepeiHi coJi, 1o MoXKe 6YTH BUKOPUCTAHO [1JIsl CUHTEe3Y iHIIMX cepeliHiX HaTpiil
rereporosigexaBoabdpamosanTaHigatis (I1I). Metogom peHTreHo(a30BoOro aHajizy BCTAHOBJIEHO, IO IIPOLyKTaMU
tepmorizy Na9[Dy(W5018)2]-30H20 € Hatpiii nuBosbdpamat Na2W207 Ta nofBiliHuiA HATPil-IUCIPO3ii
oproBoabdpamar Na0.5Dy0.5WO4. MeToioM CKaHyI040i €J1eKTPOHHOI MiKpPOCKOTIii II0Ka3aHo, 110 po3Mip 3epeH
Na9[Dy(W5018)2]-30H20 3naxomutbcs y mexxax 130 180 HM. MeTonom peHTreHo(pa30BOro aHasli3y BCTaHOBJIEHO,
o npoxykramu tepmortizy Na9[Sm(W5018)2]-:30H20 e natpiit suBoabdpamar Na2W207 Ta noaBiiiHui HATPiii-
camapiit oproBosbdpamar Na0.5Sm0.5WO4. MeToioM CKaHYIOUOi €JIeKTPOHHOI MiKPOCKOIIii [10Ka3aHo, 0 PO3Mip
3epeH Na9[Sm(W5018)2]-30H20 3Haxonutbcs y Mexkax 250 550 HM. BcTaHOBIEHO YMOBY CHMHTE3a KUCJIUX COJlell i3
rerepornosigexaBonabdpamocamapar (I1I)-anionom 3i crpykryporo Iikoka-Yikni: 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). [Y-cnieKTpOCKOMiYHNM
aHaJIi30M JOBENIEHO HAJIEXKHICTh T€TEPONOJiaHiOHa B CUHTE30BaHUX COJISIX IO CTPYKTypH [likoka-VYikmi. BusHaveHo,
o Z = 1.10 € rpaHUYHOIO KUCJIOTHICTIO 32 KO0 MOXKJIMBE OLEPKaHHS COJIEN i3 FETEpPOII0JiaHiOHOM 3i CTPYKTYPOIO
[likoka-VikJi. 3a pe3ysbTaTamu XiMiYHOTO Ta IY-CrIeKTPOCKOIIIYHOTO aHasli3y BCTAHOBJIEHO, 10 3a Z = 1.20
BimOyBaeTbCs OcamyKeHHs oBiliHoro Hatpito-camapito (III) rinporentaBonbdpamary Na3.5Sm0.5H[W7024]-13H20.
Metopamu XiMiYHOTO aHasnidy Ta [Y-CIeKTpOCKOIii BCTAHOBJIEHO YMOBY YTBOPEHHS JUCIIPO3ii
[10J1I0KCOBOJIb(PaAMaTiB 3 MiKUCIEHUX BOJHUX PO3YMHIB HATPil0 Bosb(ppamarTy ? AUCIPO3ilo rentaBojabdpamary
Dy2W7024?18H20 (Z = 1.17), sucnposito rigporentaBonabdpamaty Dy5[HW7024]3249H20 (Z = 1.29), nogsiiiHoi cosi
HaTpil0-IMCIpOo3iio 3 JaKyHapHUM yHAeKaBoabdpamaT-aHioHoM Na2Dy2[Dy2(H20)10W22072(0H)2]?34H20 (Z =
1.50). Bnepiue cunre3oBaHo pucnposiio (I1I) napaBonedpamat b Ta camapiio (I1I) napaBossdpamar b 3a 06MiHHOIO
peaxuieto nantanoiny (III) HiTpaTty 3 HaTpiil mapaBoabdpamaTtoM b Ta METOZIOM CKaHYIOYOi €JIEKTPOHHO]
MiIKpOCKOIIii 1oBesieHO 0fHO]a3HICTh 3pa3Ky Ta BCTAHOBJIEHO, 110 po3Mip 3epeH Dyl0[W12040(0OH)2]3-100H20
3HaxoauThCs y Mexxax 300 750 HM, a po3mip 3epeH Sm10[W12040(OH)2]3-104H20 3naxomutbcest y mexxax 350 550
HM. BcTaHoBieHO, 10 rpaHuli isomopdHux 3amimens y psay cuctem Nd5-xLaxMo3016, Nd5-xCexMo3016 ta Nd5-



xPrxMo3016 y uinomy 3pocTaioTs. lle 06yMOBI€eHO 3MEHIIEHHIM Pi3HULi B pafiycax TpusapsanHux ioHis Big 0,051 ?
y BUNIaJKy 3amimeHHs Heonumy Jlantanom po 0,017 ? y Bunagxy 3amimeHHs Heonumy [pazeonumoM. MeHmma
BeJINYMHA IpaHuLi 3aMilieHHs B cucteMi 3 Ce, y IOPIiBHSIHHI 3 cUCTEMOIO 3 La, 06ymMOBjIeHa TUM, 1O B Hill
BiZOyBaeThCs He i30BasieHTHe 3aMmimeHHs1 Nd3+ Ha Ce3+, a retepoBaeHTHe 3amileHHS Nd3+ Ha Ce4+. Lle icToTHO
361JIbIIy€e €HEePrilo 3MilllyBaHHS SIK 32 PaXyHOK 301/IbIIE€HHS Pi3HUL B 3apsiiax CTPYKTYPHUX OJAMHULIb, SIKi
3aMilyloThes, Tak i ix po3mipiB (pisHuLs pagiycis ioniB Nd3+ ta Ce4+ nopisHioe 0,139 ?). Y Bcix cuctemax B
0071aCTSIX TBEPIUX PO34YMHIB IIPY 301/IbIIEHH] CTYIIEHS 3aMillleHHS BeJIMYMHU [IMTOMOI €JIEKTPOIIPOBiTHOCTI
3pocraioTs. [Ipore, BinbyBaeThCs 1ie 3a pisHux npuduH. Y cucrtemax Nd5-xPriMo3016 ta Nd5-xLaxMo3016 npu
BXOIPKEHHi y CTPYKTYpY KaTioHiB i3 6iyipIiMy iOHHUMU pafiycamy, Hixk Nd3+, 1ie BinOyBaeThCsl BHACIIILOK
30i/IbLIIEHHS PO3MipiB MIXKBY31ii1, 33 IKUMU NTepeMilyoTbcs aHioHu Okcureny. ¥V cucremi Nd5-xCexMo3016 B
pe3yJsbTaTi rerepoBasieHTHOro 3amimenHs Nd3+ Ha Ce4+ crae Ginbuie aHiOHiB OKCUTe€HY, SIKi IEPEMILLyIOThCS.
OTpuMaHi pe3ybTaTi MOXYTb OYTH KOPMCHUMHU TIiJ] 4aC pO3pOOKM HOBUX TBEPAUX €JIEKTPOJIITIB HAa 0OCHOBI Nd5-
xLnxMo3016 i noni6Hux cuctem. Y ranysi po3podKy HOBUX aHAJIITUMHUX METOJIMK KOHLIEHTPYBaHHS, BUJIyYEHHS U
BM3HAUEHHS METaJIiB BCTAHOBJIEHO HACTYIIHE: 3allPONIOHOBAHO €KCTPAKIiMHY CUCTEMY i30IpOIisoBUil CIUPT-BOAA-
aMoHi10 cysbdat 15 BUGIpKOBOTO BUJIyYEHHS HoauaHoro komiiekey bicmyrty (I1I) Ta fioro
CIIeKTPOQOTOMETPUYHOTO BU3HaYEHHS. Po3pobeHo MeTonuky ¢poToMeTpuiHOro BusHaueHHs bicmyty (1), sky
IlepeBipeHO METOJ0M "BBEJIEHO-3HAaIeHO" Ha MOofleIbHOMY po3uuHi, o mictus Fe(III), Al(III), Ni(II), Co(II), Cr(III).
BcraHoB/IEHO, 1O BiIHOCHE CTaHOApPTHE BigxuiieHHd He nepesuilye 0,03. 3anpornoHoBaHa METOIMKA BUSHAYEHHS

Bicmyrty (I1I) Bigpi3HsieTbCSI IPOCTOTOIO, 3aCTOCYBAHHSIM MaJIOHEOE3NEYHUX, JOCTYIIHUX €KCTPAreHTiB.

Pedepart aHr1ilicbKOIO:

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 1Ist - 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+) /?(W042-)=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-xLaxM03016, 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-xCexMo03016 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-xLnxMo03016 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 (III) 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
(111), Al (III), Ni (1I), 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.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeToauKa CHHTE3Y JMCIIPO3ili-BMICHOTO reTeponosiBoibdpamary
Na9[Dy(W5018)2]-30H20

Ha3zpa HTII aHrsiicbKo0: Technique for synthesis of dysprosium-containing heteropoly tungstate
Na9[Dy(W5018)2]-30H20

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJbTaTH:

l'any3s 3acTocyBaHHs: 72.1, 71.20, 21.20, 24.4, 19.20, 85.42
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieno ymosu cunresy Na9[Dy(W5018)2]-30H20 3 nigkucieHoro 10 Z = 0.80 BOJHOTO pO34nHy
3 BigHomeHHIM n(Dy):n(W) =1:10 BucooBaHHAM Ji€lo anieToHy. Metomom [4-crekTpockonii I0Ka3aHo HaJIEeXKHiCThb
reTepoIosiaHioHy B CHHTE30BaHil crosyui 1o cTpykrypu Ilikoka-Yikii. Po3po6seHna B po60Ti MeToAMKa
oJlep>KaHHs HaTpilo feKaBoabdpamopnuciposiaty (I1I) e HoBoo Ta Bipi3HSETHCS TUM, 1O JO3BOJISIE CUHTE3YBaTU
CEpEeJHIO Ciflb, 1[0 MOKe OyTA BUKOPUCTAHO [1J1S1 CUHTE3Y iHIINUX CepeHix HaTpil

rereporosigexaBoabdpamosanTatigatis (I1I).

CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:

Bnius HTII Ha moBKiJj1s:

BnpoBaaykennss HTII: He snposamxeno

ITpakTnyHa peasnisanis HTII
ITouaTok €TAaIly: 3a1/1aHOBaHO BIPOBAJUTU Yy HABYAJIbHUI IIpoLeC BUILOoi mKou ([JonHY)
3aKiHYeHHs eTamy:

Cno>kuBayi npo,uyKuii': MiJIIPUEMCTBA 3 BUTOTOBJIEHHS JIIOMiHECLIEHTHUX MaTepiasliB JIs1 €JIEKTPOHHOI

TeXHiKU

TlepcrieKTHBHI PUHKH: PUHOK OCBITHIX Ta HAYKOBUX MOC/YT YKpainu ta CHJI, pUHOK JIIOMiHECLIEHTHUX

marepianisB
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHLIiH, THC. TPH.: 160
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasiBHicTb Gi3Hec-mJiaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaILHUI 00OCST POAASKY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYMHOCTI (POKiB): He po3paxoByBaBcs

JoaaTkoBa iHpOpMAaLLisI: HeBUKIIIOYHA JTiLEH3is HA OJl€PIKAHHS
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
IBanuoBa Enna CepriiBHa

becnanbko FOsis MukosaiBHa
['erbmaH €BreH [BaHOBUY

Kamincekunt Onekcangp Muxainnosuy
Mapiituak Onekcanapa lOpiiBHa
MenbHnyeHnko Bacuib [BaHOBUY
Pagio Cepriit BikropoBuy

Curnuk Harans CepriiBHa

IOTinoBa Kcenisa CepriiBHa

Slun Mapiga BanepiiBHa

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuKk Bigainy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 pEeECTpallil0o HAyKOBOIi

OisIJIbHOCTI

XamknHOB L BacunboBud




