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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: BusHauyeHHS BIUIMBY IPUPOIU BUXiIHUX CIIOJIYK, METOAY ITiZITOTOBKU Ta CKJIAZy IIPEKYPCOPY, MOTY>KHOCTI
MiKPOXBUJIbOBOTO BUIIPOMiHIOBaHHSI Ha (Pi3UKO-XiMiuHi XapaKTepUCTUKU (peHreHOo(pa30BUil aHali3, €IEKTPOHHO-MiKDPOCKOIIIYHUM

aHani3) mninesi LiMn204 Ta 6ic(oxcanaTo)60paTHUX COJIEH JIiTiio ! TeTPaasKilaMOHiI0
IToyaTok etamy: 05-2012
3akiHueHHs eTamy: 12-2012

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHnaBsenp

Ha3sBa opranisanii: MixBimomue BinmineHHs enekrpoximiuHoi enepretvku HAH Vkpainu
Kopg, € IPIIOY /IITH: 21590307

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Agppeca: 03142, m. KuiB-142, 6ynbB. BepHagcekoro, 38-A

Tenedon: (044)427-29-81

E-mail: mbee@ukr.net

3. BnacHuk peayabtartiB HIJKP (mpoaykirii)

Hassa oprani3sanii: HanioHanbHa akageMis HayK YKpaiHu

Koz €IPIIOY /IITH: 00019270

Appeca: 01601, m.Kuis-01, Bys1. Bosogumupcska, 54
IliznopsaxoBaxicTe: [Ipe3uais HanjonanpHoi akamemii Hayk Ykpainu
Tenedon: (044)234-51-67

Inme: 234-32-42

4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHA

IligcraBa aJjis npoBeAeHHs pooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABYO] B/Iai1, aKaZieMi€ro HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0KETHUX KOIITIB Ha TpoBeaeHHs HIIKP)
KIIKBK: 6541030

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xepeJio giHaHCyBaHHS: 7713 - KOWITHU IEePXKOIOIKETY



dakTuunmii 06csr pinaHcyBaHHs 3a 3BiTHHHE eTam: 70 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MiIKpOXBUJIbLOBUI METOJ, CUHTE3Yy €JIEKTPOILHUX Ta €JEKTPOJITHUX KOMIIOHEHTIB [JIS JIiTIEBUX Ta JIITI-IOHHUX IDKEPEJ CTPYyMY i

CyNEPKOH/IEHCATOPIB
Hasga po6oTH (aHrJ1)

Microwave method for synthesis of electrode and electrolyte components for lithium and lithium-ion power sources and
supercapacitors

Pedepar (yxp)

OO6'eKT [IOCIIIPKEHHS: €JIEKTPOAHI Ta €JIEKTPOJITHI KOMIIOHEHTH IJIsl JITi€eBUX Ta JHTiH-iOHHUX [Xepea CTpymy i
CynepKoHAeHcaTopiB. Mera po6oTtu: CuHTe3 OOPBMICTHMX COJIbOBUX KOMIIOHEHTIB 3 KaTiOHaMM JIiTil0 3 BUKOPUCTAHHSIM
MIiKPOXBUJIbOBOTO METOAY 3 BU3HAUEHHSIM BIIJIMBY PEXUMY CHUHTE3y Ha (i3MKO-XiMiuHi Ta €JIEKTPOXiMi4yHi BJIACTHUBOCTI
OTPUMAaHMX COJIeH. BU3HAaYeHHS BIUIMBY IIPUPOJY BUXIIHUX KOMIIOHEHTIB, B3ATUX [JIs CUHTE3Y, CKJIaZy Ta METOJY OTPUMAaHHS
MpeKkypcopy Ha (i3MKO-XiMiuHi Ta eJIeKTPOXiMiYHI XapakTepUCTUKM JITIHOBAaHMX OKCHUJHUX MaTepiajiB, CHUHTE30BaHUX
MiKPOXBUJIbOBUM METOJOM. BU3HaYeHHSs BIUIMBY NMOTY>KHOCTI Ta PEXXUMY MiKPOXBUJILOBOTO OIPOMIHEHHS], PO3PO6JIEHHS! KOMipOK
IJIsE CUHTe3y. Pe3ynbTaTu Orjisiiy JITEpaTypHUX OAHUX IOLO 3aCTOCYBAHHS MiKPOXBUJIbOBOI'O BUIIPOMIHIOBAHHSI B XiMiYHOMY
CHHTE3i OPraHiYHMX Ta HEOPraHiYHMX CIIOJIYK, 3aCBiYMIIM MOr0 INEPCIEKTUBHICTD AJI OJepKaHHS €JIEKTPOJHUX MaTepiaiB Ta
iOHOTE€HHMX KOMIIOHEHTIB €JIEKTPOJIITIB JITii-iOHHUX aKyMyJISTOpIB, SIKi MalOTh AOCTAaTHbO MIMPOKUI CIIEKTP 3aCTOCYBaHHS B
Cy4acHiil TexHilli, eseKTpoHili Tomo. OCO6AMBOCTI B3aeMOIii MiKPOXBUILOBOTO BUIIPOMIHEHHSI 3 peareHTaMu yMOXXJIMBIIIOIOTh
OTPUMAaHHS SKiCHUX NPOAYKTIB, 3HAYHO CKOPOTMBUIY IPU LIbOMY TPHUBAJIICTh CUHTE3Yy IMOPIBHSHO 3 TPAZULiNHUMUA METOLAMHU.
MeTopaMu TepMOrpaBiMETPUYHOTO, PEHreHo(a30BOrO aHaji3y Ta e€JIEeKTPOHHOI CIEKTPOCKOMii BHU3HAYEHO CTPYKTYPHI
XapaKTepPUCTUKU JIiTili-mMaHraHosoi mmiHesi LixMn204 (x = 1,05-1,35), oTpumaHoi 3 BHUKOPHUCTAHHSIM MiKPOXBUJIBOBOTO
BUITPOMIHEHHS. 3aIlPOMOHOBAHO €(PEKTUBHUI METO/, CIPOIIEHOT0 OTPUMAHHS CyMillli BUXiTHUX KOMIIOHEHTIB 3 BUKOPUCTaHHIM
yJIbTPa3BYKOBOTO [IMCIIEPTYBAaHHS Y BOOHOMY ceperosuili. CUHTE30BaHO 3pa3Ku 6ic(okcasaTo)6opary JiTilo 3 BUKOPUCTAHHSIM
MIKPOXBUJIbOBOTO BUIIPOMIiHEHHSI Pi3HOI IMOTY>KHOCTI Ta BU3HAYEHO [ialla30HM IOTEHIaiB eJeKTPOXiMiyHOi cTabinbHOCTI

PO3UNHIB €JIEKTPOJIITIB HA OCHOBi OTPUMaHUX COJIEN.
Pedepar (aHrI)

The object of investigation - electrode and electrolyte components for lithium and lithium-ion power sources and
supercapacitors. The aid of the work - synthesizing boron-containing salt components containing lithium cations using
microwave method with determination influence of the synthesis regime upon phisic-chemical and electrochemical properties
of the salts obtained. Estimation the influence of the nature of initial components for synthesis, composition of precursor and
method of its preparation on phisic-chemical and electrochemical characteristics of lithiated oxide materials synthesized by
microwave method. Estimation the influence of the microwave irradiation power and regime, elaboration the cells for synthesis.
Results of the review on literature data concerning application of the microwave irradiation in the chemical synthesis of organic
and inorganic compounds confirmed its availability in preparation of electrode materials and ion-containing components of
electrolytes for lithium-ion batteries of wide spectrum of application in modern technique, electronics, etc. Interaction of the
microwave irradiation with reactants enables preparation of high quality products, at the same time shorting the synthesis
duration compared to traditional methods. By the methods of thermogravimetric, X-ray and electronic microscopy analysis the
structure characteristics of lithium-manganese spinel LixMn204 (x = 1.05-1.35) obtained using microwave irradiation have been
determined. The effective method of simplified preparation of the mixture from initial components using ultrasonic dispersing
in aqueous medium has been proposed. Samples of lithium bis(oxalate)borate have been synthesized using microwave
irradiation of different intensity, and diapasons of the electrochemical stability potentials of the electrolyte solutions based on
the compounds obtained have been determined.

Ingekc YIK: 621.31, 621.355+544.65

Kozau temaruynux pyopuk HTI: 44.29



6. HaykoBo-TexHiyHa npoaykuist (HTII)
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