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Ha nuccepranuio [lanuenko Bukropuu [TeTpoBHEI
«Ilosry4eHHe TepMoOCTaOHIBLHOTO cpe/lHeTeMNEPATYPHOIO
TEPMOXJIEKTPHYECKOr0 MaTepHaJ/ia B cucreme Zn-Sby,
NIPENICTAB/ICHHOH Ha COUCKAHKE YYEHOM CTEIIeHN KaH/M/1aTa TeXHUYECKUX HayK
[0 crieunanbHoOCTH 2.2.3 — TexHonorus 1 000py10BaHue s IPOU3BOICTBA
MaTepuasoB U IPUOOPOB TEKTPOHHONU TEXHUKH

Huccepranmonnas paGora B.UJILIlaHueHKO OTHOCHTCS K aKTyaJbHOU
TEMAaTHKE TEPMOSJIEKTPUYECKOTO IPe0Opa3oBanus IHeprun. TepmMosieKTpuueckoe
npeobpa3oBaHKe TeMIa OKPyKAOIIEH Cpelibl, GPOCOBOro Temna (Tak Ha3bIBaeMoe
energy harvesting) - 3To 0fHO U3 MepPCNEKTHBHBIX HAPABIEHMUIA albTepHATHBHOM
DHEPTETHKH C LIEJIBIM KOMILIEKCOM JIOCTOMHCTB.

31ech y’ke MHOro JeT KIH0YeBOM MpobieMoii-3amadeil SBISETCS MOMUCK
S(QOEKTUBHBIX TEPMOTEKTPUUECKHX MATEPHATIOB, KOTOPbIE MOIVIH 6bl 06eCeYnTh
yBeITHYEeHHE >GPEKTUBHOCTH  TEPMOIIEKTPHUECKHX peoOpa3oBaTelei,
CPaBHUTE/ILHO HE BBICOKOH I10Ka, U, C APYTOH CTOPOHBI, OBIIH Obl TEXHOIOTHYHBI
AJIsl LTAPOKOT'O MPAKTUYECKOTO TIPUMEHEHHUSL.

ABTOp paboThl JOTMYHO U OGOCHOBAHHO BHLIOPAT IUISI MCCIIEN0BATENbCKOI
pabOTBl OOMH W3 M3BECTHBIX KAK TMEpCHeKTHBHBI HA CErOMHSAIIHUH JIeHb
TEPMODJIEKTPUYECKOW MaTepuan - f-ZnySh;, Kak 00JafarOMMH ITOTEHIHAIBHO
BLICOKHMH ~ T€PMOSJIECKTPHYSCKHMHM  CBOMCTBAMH B  CpEIHETEMIIEPATYPHOM
AWana3oHe TEepMO3JIEKTPUYECKUX Ipeobpasosareneir (300-600°C). Ho stor
MaTepuasl CPaBHUTEILHO MATOM3yYCHHBIN [ NPAKTHYECKUX IPUMEHEHHUH, KpoMe
TOTO CJIOKHBIN B IOTyYEHUH H3-3a OTPAHHYECHHOW TeMIIEPaTypHON CTAGUIBHOCTH.

C  [pakTHYecKoHl  TOUKM  3peHMs,  CleQyeT  OTMETHTh,  uTO
TEPMOBJICKTPUYECKHE MaTepHallbl U3 CUCTeMBI Zn-Sb M TBepble PacTBOPHI HA MX
OCHOBE HMCIOT MOTEHUMATbHBIC MPEUMYILECTBA NEPed yKe MPUMEHSIEMbIMU B
OTOM TeMmepaTypHoM nauanasone (300-600°C) wmarepuanamMu Ha OCHOBE
XaJIbKOTCHHUAOB CBUMHLA W repMaHus. CoeauHeHus cBuHOa c 2006 roga
MIOBCEMECTHO HCKIIIOYAIOTCS M3 MNPAaKTUYEeCKOro IMPUMEHEHMs, B YACTHOCTH IIO
eBponeiickoii mupektuBe ROHS (Restriction of Hazardous Substances -
OTPaHMYCHUE HCIOJb30BAHUS OMNACHBIX BELIECTB), a TIepPMaHUil M  TeTyp
OTHOCATCS K 1OpOTHM dj1eMeHTaM. [loaToMy 3anaua 3aMeHbI TaKMX MaTepHAaIOB Ha
Oonee  3KOJOTHYECKHM  NpUEMJeMble W JKOHOMMYECKH 3¢ (HeKTHBHBIE
TEPMODJIEKTPUYIECKUE MaTepHallbl SIBJISETCS aKTyallbHOM Ha [TOBECTKE JIHSL.




Takum obGpazom, pabora B.[1IlanueHKo, mOCBsMEHHAS pazpabotke
TEXHOJIOTHH TOJIY4YCHUs TEPMOIICKTPHYECKOro MaTepuana Ha OCHOBe [3-Zn,Shs,
SIBIIACTCS AKTYaIbHOM, CBOEBPEMEHHOW M ITPAKTHYECKH 3HAYMMOI.

B npezcrasnennoii pabote GbIM MCIIONB30BAHBI U NMPOBEIEHO CPABHEHHE
ABYX COBPEMEHHbIX TEXHOJIOTHYECKUX CXeM IOJy4eHHs TepMO3JIEKTPHIECKOrO
Matepuaa coctaBa Zns.,Sbs. B mepBoii cxeme cuHTe3 mMaTepuana ocyIecTBIsIIHN
METOIOM  MPAMOro MmexaHoxumudyeckum cuntesa (MXC), Bo Bropoit —
CIUTABICHUEM ~ KOMIIOHEHTOB  3allaHHOM  CTeXMoMeTpuH. KomnakTupoBaHue
00pa3loB B 000MX CIy4asx NPOBOAMWIM METOIOM MCKpPOBOI'0O ILIa3MEHHOI0
cnexkauus  (CIIC). B pesymbraTe wuccnenosaHus — (ha3oBOro  aHajiusa,
TEPMODJIEKTPHIECKUX CBOMCTB M T€PMOCTaOHMIBHOCTH IMOJYy4YEeHHBIX OOpa3lOB B
Juanasone pabodux temneparyp (300-700K), 6bL10 yCTaHOBIEHO MPEHMYIIECTBO
CIJTaBHOIO METOZIa CHHTe3a U3y4aeMoro Matepuana nepea MXC.

B pabGorte O6buio mnokazaHo, uTO JUId BOCITPOM3BOIUMOTO  IOJTyYEHHUS
onHO(Ma3HOro Matepuana Zn,Sh; HeOGXOAUMO TIPOBOAUTH CHHTE3 ¢ M3GBITOYHBIM
COACpKAHMEM IIMHKA B HCXOJHOH wmmxTe. OmnpeneneH mnpenen pacTBOPUMOCTH
[MHKa B TBEPAOM paCTBOpPe BHEAPEHHUA HAa OCHOBE COeMMHeHus [-Zn,Sh.
[oxasaro, 4To n7ms TONydYeHHs TepMOCTAGUIBHON CTPYKTYPhl M YJIydIIEHHUS
TEPMOSJIEKTPUIECKUX XapaKTePUCTHK MaTepuana, HEOOXOAUMO JIerMpOBaHHE
uHaneM. OnpeneneH MexaHu3M | Tpejen pacTBopenus In B Zn,Sh;. B pe3yibTare
OBLIM YCTAHOBIEHbI PEXHMBI CHHTE3a, KOHIEHTPALMS H3OBITOYHOrO IIMHKA,
KOHLCHTpalusl  WMHAMSA, PeXUMbl KOMIAKTHUPOBAHMUS  HEOOXOIUMBIE IS
BOCIIPOM3BOJAMMOIO MOJIyYCHHST TEPMOCTaOMJIBHOIO MaTepHaja ¢ BBICOKOI
TEPMODJIEKTPUYECKOH 100poTHOCTRIO ZT =1,55 npu 673 K.

PaGora BbIONHEeHa Ha XopolleM HaydyHOM YpOBHE C MpPHMEHEHHEM
COBPECMCHHBIX TEXHOJOTHYeCKUX TipueMoB (metoasl MXC, CIIC u ap.), ¢
NPUMCHEHUEM COBPEMEHHBIX TOHKHX METOJOB HCCIeNOBaHMI (CKaHMpyrolas u
NIPOCBEYMBAIONIAs  DJIEKTPOHHAS MMKDOCKOIHS, peHTreHo(Aa30BbIH  aHAIU3,
METO/bI JIa3€PHON BCHBILIKH U CKAHUPYIOLIEH KaJOPHMETPHHU M MIp.), B YeM aBTOp
[IPOAEMOHCTPUPOBATT NIPOPECCHOHAIM3M, XOPOILIHEe 3HAHUS U YMEHUs TPaAMOTHOTO
NPUMCHEHHUS, KAaYeCTBEHHOM W KOIMYECTBEHHOW HHTEPIPEeTallud IONYYeHHBIX
pe3yJIbTaToB.

[lony4eHHple pe3ynbTaThl 10 ONTUMATBHBEIM COCTaBaM U pexxumam
TTOJIyHCHHUS CPEHETEMIIePATyPHOTO TEPMOIIEKTPUIECKOr0 MaTepuajla Ha OCHOBE
p-Zn,Sb;, KonudecTBeHHblE XapaKTEPUCTHKHU du3nUeckux CBOMCTB 3TOro
Matepuaia, 3aBUCHMOCTH HECOMHEHHO IPEJICTABIISAIOT IIPAaKTHYECKUH HHTEpEC.




B nenom pabota npousBoaut GiaronpusTHOE BeyatieHue, OJTHaKO, MOYXHO
OTMETUTE HEKOTOPBIE HEIOCTATKH:

YUHUTBIBas, 4YTO MLeNbIO paGoThl SBIATACH pa3paboTKa TeXHOJOIHH
MOTYUCHHA MaTepuasa, B aHATIMTHYECKOM 0030pe JTHMTepaTrypsl HEIOCTATOYHO
BHUMaHHs OBLIO y/€/IeHO W3BECTHBIM METOaM IIOIyYeHHs MaTepHaia Ha OCHOBE
Zn4Sb3.

Taxoxe cTouT OTMETHTB, YTO MaTepuan cocrasa ZnSh SBASETCS H3BECTHBIM
TCPMOJJIEKTPUYECKMM MarepuaioM. Hecmorps Ha To, 4TO OH He sBIsICA
0OBEKTOM HCCIIEIOBaHUs B JAHHOH paGoTe, MOKHO OBLIO OMHCATH XapaKTepHBIe
JUIsL HETO CBOMCTBA M CPABHHUTH C IOJIYYEeHHbIM B paboTe MaTeprHaioMm Zn,Sh;, Tem
Oonee 4TO, B MPAKTHYECKOHN YacTH paGoOThI CTABUIACH 337248 MAKCHMAJIBHO yUTH
OT «MCIIAIIEro» cocTaBa ZnSh k 6onee s3dpdextusnoit haze f-Zn,Sh;.

OnHako OTMeueHHBIE 3aMeYaHHs He CHHIKAIOT OOIIEH MOMOKHUTETbHOMN
OLIEHKH IIPECTaBICHHON TUCCEPTALMOHHOMN padoThI.

HAuccepraunonnas pa6ora Bukropuu Iletpossi [Tanuenko COOTBETCTBYET
TPeOOBAHHAM, NPEABABISEMBIM K KaHIHIATCKUM aucceprauam (1. 9 “O nopsake
IPUCYIKNCHUS y4YeHbIX cTemeHed Ne842 or 24.09.2013 r.), a ee aBTop
3aCIyKUBACT NPUCYKNACHUA YICHOH CTENEHW KaHAMAaTa TEXHMYECKUX HayK Mo
cnenuanbHoctd  2.2.3 — Texuonorua u oGopynoBaHMe Juisi MPOM3BOACTBA
MaTepUaioB U IIPUOOPOB IEKTPOHHON TEXHHUKH.

I'enepanbbiit gupextop OO0 «I1J1 UHKHHEPHHTY,
KaHIHAAT PU3UKO-MaTeMaTHYECKUX HayK,
CTapIIMK Hay4YHBIH COTPYIHHK
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