BIAI'YK
oiniiiHoro onoHeHTa
Ha quceprauiiiny podory Jleuenko Ipunn BanepiiBuu
"Bzaemonuisi InAs, InSb, GaAs, GaSb 3 BoAHHMH pO3YHHAMH
(NH4);Cr,0,-HBr-po3unnuuk'',
Mpe/CTaBlIeHy Ha 3100y TTs HAYKOBOTO CTYIEHs KaHAMaTa XIMIYHHUX HayK 3a

cnenianbhicTio 02.00.01 - HeopraniuHa Ximis.

AxTyaabnicts Temu. Jluceprauiiina poGora Jleuenko Ipunn BasepiiBhu
MpHCBSUEHA JHOCTIDKEHHIO MEXaH 3MiB XimMiuHOT B3aemo il MoHOKpucTanis InAs, InSb
GaAs, GaSb, sxi Hanexarb 0 KiIacy HaMiBIPOBIAHMKOBUX (a3 A"BY, 3
tpasuabHuMu  koMnosuisiMi  (NH4)2Cr207-HBr—posunnnuk. 3pocraiouuii  BIMB
HOBHX TEXHOJOri y cydacHOMY CBiTi, BHpIIICHHS €KOJOriYHMX MpodieM Ta
eHepro3bepeskeHHs BUMArac CTBOPEHHS HOBHX (YHKI[IOHAIBHMX MaTepiaiis i3
MPUAATHUMH JUISl TIPAKTHYHOTO BHKOPMCTAHHS BIACTHBOCTAMM. B 1bOMYy Hanpsamky
BXKJIMBUM 00'€KTOM Ul JIOCIIJDKEHHS € HariBIPOBIAHUKOBI (a3u A"BY, s Baknmsi
HAIIBIIPOBIIHUKOBI MaTepianu cydacHoi TexHiku. HaniBnposiaHnKu A"BY 3naxonats
MIMPOKE MPAKTHYHE 3aCTOCYBAHHS /ISl BUTOTOBJACHHS BHCOKOE(DEKTHBHUX MpPHIajiB
(COHAYHMX €IeMEHTIB, (GoTompuiiMayis, 10 MPALIOOTh B cepeaHii i manpuii Y-
obnacri, cucTeM KocmiyHoro 3B’s3ky). EdextuBhicts  poGoTH  €lE€MEHTIB,
BUTOTOBJIEHMX Ha iXHill OCHOBI, B 3HAUHIIl Mipi 3a€XKUTh Bijl SIKOCTI MOJIPYBaHHS Ta
YMCTOTH MOBEPXHI MiAKIa10K. JI0CIi/KeHHs 3aKOHOMIPHOCTEIH i MexaHi3My B3aeMo/iii
HaIiBIPOBITHUKIB A"BY 3 TPaBUJIBHUMHU KOMITO3HIISIMH, BUOIp TXHIX ONTHMAIBHUX
cknaais ans QopmysanHs Oe3jeeKTHOT Ta MONIPOBAHOT MOBEPXHI MiAKIAJIOK 3
HEOOXIZIHMMH CTPYKTYPHUMH Ta €NeKTPO(Qi3HYHIUMH BIACTHBOCTAMHM i, K HACJIJIOK,
MPAaKTHYHUX PEKOMEHJAliil I10JI0 BUKOPUCTaHHS, MiATBEPKYE BaX/IMBICTh Ta
aKTyaJbHICTh TEMHM JHCepTalli.

AKTyaJIbHICTh TeMH Juceprauiifinoi poboTH 3acBiguye ii 3B's30K 3 TEMaTHKOIO
HAYKOBO-AOCIIHUX POGIT 3 NPIOPUTETHUX HANPSIMKIB PO3BUTKY HAYKH i TEXHIKH B

Vipaini. Jucepramniiina po6orta BukoHana B [HCTUTYTI (i3MKH HAMIBMPOBIIHUKIB M.
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B.€. JlamkaproBa HAH Vkpainu y BIANOBiAHOCTI 3 HAyKOBHMMH HAlpsSMKamu
JIOCTIDKEHh B paMKax JepxOio/pkeTHHX TeM “Pospobka i onTuMmisallis HOBHX
eMEKTUBHUX TPAaBHJIBHMX KOMITO3MLIHA I TEXHOMOIYHUX MPOLECiB XiMiuHOT 00poOKH
MoBEpXHi MOHOKpHCTaiB i miiBok Hanisnposizuukisz Ty A'BY, A"BY i A"VBY' ra
TBEPAMX PO34YMHIB Ha iX ocHoBi” (N nepskpeectpauii 011211002349), “®izuko-
XiMiYHI ~ fBMINA B  HAMiBIOPOBIJHWUKAX, BYIJIELUEBUX  HAHOKOMIO3WTAX 1
reTepoCTpyKTypax, BIUIMB HA HUX TEXHOJOril BUIOTOBJICHHS 1 30BHImHIX aiii” (Ne
aepxpeectpauii  0116U002626), “Po3pobka mpoueciB i crnoco6is  (opmyBaHHs
HAHOPO3MIPHUX KpHUCTAliB Ta penbedy na nosepxui nanisnposizuukize ABY', A"BY i
TBEP/IMX PO3YMHIB Ha iX ocHOBI” (Ne sepskpeectpaii 0116U002626).

Jluceprauiiina poborta ckiamaeTbes 31 BCTYIY, I1'SITH PO3/ALIiB, BHCHOBKIB |
CITUCKY BUKOPHCTAHMX JITEpaTypHUX nocuaanb (197 HaiimeHyBanb Ha 22 CTOpiHKaX).
PoGota Buknanena na 169 cropinkax, Mictuts 14 Tabiuub Ta 52 pucyHKH.

Y Beryni o6rpyHTOBaHa aKTyalbHICTH TeMH, il 3B'30K 3 HayKOBHMH
MporpamMamMy, BKa3zaHa MeTa Td OCHOBHI 3aBJaHHS JIOCHi/PKEHb, BHCBIT/IIEHA HAYKOBa
HOBHM3HA Ta MPAKTUYHE 3HAYEHHS OTPUMAHUX PE3YJILTATIB.

Y mepumomy posaiai npuBeaeHa 3arajibHa XapaKTEPUCTHKA HAIMIBIPOBIAHUKIB
A"BY, ixmix BuactmBocteii Ta MPaKTHYHOrO BUKOpHUCTaHHs. [lpoananizoBano
0COONMBOCTI  MeXaHi3MiB po3umHeHHs Kpucrtanis InAs, InSb, GaAs, GaSb B
TPABHJIBHUX KOMIIO3ULISIX 3@ y4aCTIO IiJIpOreHNepOKCHIHUX, OPOMOBMICHUX cymileii
Ta cymimei Ha ocHoBi HNO;. Oxpemo mpoBeeHo aHaii3 CTOCOBHO BHKOPHCTAHHS
ans nonipysanmst  Hanisnposinaukis A"BY  xpomomicHux cyMmimeit. Omnmcano
METOJIH XIMi4HOT 06poOKM moBepXHi HamiBrpoBixuukis. Ha ocHoBi ornsy niteparypu
3p00JICHO  BMCHOBKM 10O TIEPCNEKTHBH JOCII/UKEHHS KOMMO3MILH  CKIaTy
(NH4),Cr,0;—HBr—pozununuk 3 kpucranamu InAs, GaAs, InSb ta GaSb.

Y Apyromy posaiji ONMcaHo METOAMKY MOINEPEAHbOT MiJArOTOBKH KPHCTAIiB
InAs, GaAs, InSb rta GaSb, Mmeroam mocmimkenus mnporuecy PO3YHMHEHHS B
XPOMOBMICHUX ~ KOMIO3MILIAX Ta 3aco0M KOHTPOMIO OTPUMAHOI [OBEPXHI 3
BUKOPHUCTAHHAM METaNOrpagiyHoro aHamisy, aTOMHO-CHJIOBOI MIKpOCKOMii, Mikpo-

PamMaHiBCHKOT CEKTPOCKOTIIT, PEHTIeHiBCHKOr0 aHali3y.



Tperiii po3gin Bkmoyae pesyjbTaTH eKCHEPUMEHTATBHOIO A0CHIKEHHS
0COOIMBOCTEH B3aEMOIT JOCIIPKYBAHMX HAMIBIPOBIAHHKIB 3 BOIHIMH pO34ynHaMH
kommosuuii (NH4)2Cr207—-HBr i (NH4)2Cr207— Br—CH2(OH)CH2(OH), (NH4)2Cr207 —
HBr-H20. IlpuBeneni koHueHTpamiiiHi 3a1eKHOCTI IBUAKOCTI TPaBJICHHs, aHali3
MEXaHI3MIB IPOLIECY TPABIEHHS Ta SIKOCTi 06pobIeHoT nosepxHi. Buaineno obacti 3
BHCOKOIO 1 HU3LKOIO IBHAKOCTAMMU TPaBJICHHS.

Y derBepTomMy posiini npuBeneHi pe3ynbTaTH B3aeMOiil KpuctamiB InAs,
GaAs, InSb Ta GaSb 3 TpaBUILHHMEH KOMIO3MITISMH (NH4)2Cr207—HBr—opraniuna
kucnora  (CeHsO7, CaHeOs, CiHeOs). Ilpuseseni rpadikm KoHUeHTpauiitHux
3ICKHOCTEH  IBMAKOCTI  TPABIGHHS, HABEACHI PE3YJbTATH  ATOMHO-CHIOBOI
CHNEKTPOCKOIIT [I0BEPXOHB KpucTaliB. Busnaueno Mesxi mosipyiodnx i HEMOIIpYIOYHX
obnacTei.

Y w’sitomy po3aii onucano gociimkenns szaemoii InAs, GaAs. InSb. GaSh 3
OPOMBHALIAIOUMMH ~ CyMiluami i3  3aCTOCYBaHHSM METOIY XIMIKO-MEXaHIqYHOIro
MOJIPYBaHHs, a TaKoXK CTaHy HeoGpobienoi Ta MoJIipoBaHoOi MoBepxHi. Busueno
BIUIHB 4acy 30epiraHs TpaBHHKa Ha ioro BmacTuBocTi. HaseneHo pe3yJibTaTH
AOCTIDKEHHS  TOBEPXHI KPUCTANiB B 3aJeKHOCTI BiA pi3HUX THIIIB 00poOKH.
[TpuBeneno ananis 3akoHOMipHOCTEH  pO3UMHEHHS KPHCTaliB B  TPaBWILHUX
kommnosuuisx (NHy),Cr,O;~HBr—posunzuuk.

HaykoBa HoBu3Ha i qocToBipHicTh pesyabraTis.

JloCTOBIpHICTE  OTPHMaHUX JMCEpTAHTOM CKCIICPUMEHTAIBHUX PE3YJ/ILTATIB
OasyeTbcsi Ha BHKOPHCTaHHI  Pi3HOMaHITHHX CYYaCHMX METOAIB JOCHiDKEHHS
(MeTanorpadiunuii ananis, pacTpoBa eJEKTPOHHA T4 ATOMHO-CHJIOBA MIKPOCKOITis,
MIKpO-pamMaHiBChKa CIIEKTPOCKOIis, PEHTIeHiBChKHi aHaiis).

Jluceprantom  Brepiie  J0CTIPKEHO MeXaHi3MH  XiMIYHOTO PO3YHHEHHS
kpucranis  InAs, InSb, GaAs Tta  GaSbh Y  BOAHMX  pPO34YMHAX
(NH4),Cr,0;-HBr—po3uynnuuk 3 BUKOPUCTAHHSAM METOJIIB XIMIiKO-JAMHAMIYHOTO Ta
XiMIKO-MEXaHIYHOro NoJTipyBaHHs.

Ha ocHOBi excriepumeHTatbHUX JaHmnX nobynoBano 28 mpoexiiil MoBepXoHb

OZHAaKOBUX LIBHUJKOCTEH PO3YMHEHHs HAIIBNPOBIIHMKIB i BH3HAYEHO CKIAAM Ta
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KOHLEHTpaLiitHi o01acTi Nojiipylouux Ta HENoMipylOuMX TPaBWILHHX CyMIlLei.
[TpoBeieHo aHami3 BIUIMBY KOMIIOHEHTIB JOCTIKYBaHHX KOMIO3MLI HA mapameTpH
XIMIYHOTO TPaBJICHHS KPUCTANIB: 3pPOCTAHHS IUBMAKOCTI PO3YMHEHHS MMiAKIaL0K IpH
HacH4€Hi PO3YMHY OKHMCHUKOM Ta ii 3MEHIIEHHS NpH 30UIbIIEHH] KOHIEHTpaLil
po3YMHHHMKA. BCTanoBEHO, 1110 npouec po3unHenHs kpuctati InAs, InSb, GaAs Ta
GaSb mae OTHOTHITHMI XapakTep MpH BUKOPUCTAHHI METOIB XiMIKO-AHHAMIYHOTO Ta
XIMIKO-MEXaHIYHOT0 MOJipYBaHHs. BUKOPHCTOBYIOUH METOAM PACTPOBOT €IEKTPOHHOT
Ta aTOMHO-CHJIOBOI MIKPOCKOITIT JOCHI/DKEHO eTeMEHTHMI CKIIa MOBEPXHI KPHCTAIIB
micas iX PO3YMHEHHS B MONIPYIOYMX Ta HEMOMIPYIOUMX CyMilIax Ha OCHOBI
(NH4),Cr;O7—HBr—po3unHHuK.

Ha ocHOBI KommiaekcHoro jociijukeHHs BuOpanux 006'€KTiB  po3pobieHo
METOAMKH XiMiuHOT 00poOku Kpucrami InAs, InSb, GaAs ta GaSb TpaBuibHUMH
KOMITO3HLIISIMH (NH4),Cr,0,—HBr—eruneHriuikoiis, SIKI XapaKTepU3yIOThCS
NOJIPYIOUHMH | 3ra/DKYIOYMMH  BIACTHBOCTSIMM T4  CHIPUAIOTH  3MEHIIEHHIO
LOPCTKOCTI MoBepXHi. Po3pobieni MeToANKH BUKOPHCTOBYIOTECS B [HCTHTYTI (i3uky
HaniBrpoBiAHuKiB imM. B.€. Jlamkapsosa.

OcCHOBHI pe3ybTaTH AMCEPTALiitHOT pOGOTH ONMyOIIIKOBaHI B JECATH HAYKOBUX
CTaTTAX y (axoBMX BITUYM3HAHMX i MDKHAPOAHMX JKypHajax, anpobosani Ha 9
HAaYKOBUX KOH(epeHwisx. ABTopedepar jgucepraiii MOBHICTIO Bijobpaskae ii 3MicT i
JI0CTaTHBO TOBHO OXOIUIFOE OCHOBHI BMKJIQJEHI IOJIOXKEHHS Ta pe3yjbTaTu
JIOCITIJKEHHS.

Junceprauniiina poGota HamucaHa 3riJHO CTAHAAPTIB i3  MOCIIIOBHUM
BUKJIQJICHHAM MaTepiamiB J0CHiDKeHHs, 11 OGOPMIEHHS BiAMOBiIAE iCHYIOUHM
BUMOTaM

Mo  muceprauiiinoi poGorn Jlesuenko [.B. moxuHa 3poGutH  HacTymHi
3ayBaKCHHS:

1. 'V posaini “BucHOBKH 10 JiTepaTypHOTo OrIsiAy” HEJIOCTATHBO 3pOOJICHO AKIEHT
Ha TEPCHEeKTHBI J0C/II/UKEHHS caMe TPaBHIIbHUX KoMnosuiiil Ha ocHosi (NHy),Cr,0,,
SIKL, 3riHO JITEPaTYypHUX JaHWX, BHKOPHUCTOBYIOTHCS i TIPH JOCTI/DKEHHI (HIIHX

HaniBnpoBiHUKIB (Hanpukian, CdTe).



2.V posini “MeTtoau eKcrepiuMeHTaTbHUX T0CTi/UKeHb” He 3a3HaYeHO, SKUM YHHOM
OTPHMaHi MOHOKPHCTAIH JOCIiUKYBaHNX cronyk InAs, InSb, GaAs ta GaSb.
3. B muceprauiiiniii po6oTi 3a3Ha4yeHo, 1110 OHUM 3 METO/IB aHasli3y A0CHiKYBaHUX
00’€KTIB € CKaHyroua eNeKTpoHHa Mikpockomis. IIpore, B AucepTauli MpHBEICHO
CHIEMEHTHUH CKJIaJ TiABKH A5 crionyku InSb. YUu npoBoanBes aHami3 eneMeHTHOTO
CKJIay Us IHIIMX 10CTiKyBaHuX crionyk (InAs, GaAs, GaSbh)?
5. 3a pesyJbTaTaMM JOCIHIDKCHHS TPABHIBHUX KOMIIO3MILiL (NH4),Cr,0,—HBr—H,0
3d3HA4YCHO MpO 3HAYHMK BIUIMB npupoau posuuuHuka (H,O) Ha BnactuBocTi
TpaBHUKIB (CcT. 128). MOXINBO, y 1bOMY BHTIAIKy BapTo OpaTu 10 yBaru i BIIMB
KOHUEeHTpauiitHoro ¢akropy?
5. Ilpu onumei ximMiuHOT B3aeMoail gocipKyBaHIx HaIiBIPOBIIHUKIB 3 KOMITOHEHTAMH
TPAaBHIIBHUX  KOMIO3MIUIHA  MOJaHA  XapaKTEPMCTMKA  OKPEeMHX  KOMIIOHEHTIB
JOCTIDKYBaHUX KpuctaniB. [IpoTe, TBepkeHHs, mo ais As Oimbi XapakTepHui
CTYMiHb OKUCHEHHS +3, a /st Sb - +5 Hekopekthe. Buxousun 3 MEePIOAMYHOCTI 3MiHH
BJIACTHBOCTEH €IeMEHTIB 3BepXy BHU3 B [lepioauuniii cucremi CTabLMi3yIOTECS HUIKYI
CTYINeHi OKHCHEHHS e/leMEHTIB, ToMy s Sb xapakrepHiiuii CTYIHb OKHCHEHHS +3.
6. B muceprauiitniit poGoti Bincyrniit oxpemuii posain 3 00roBOpEHHsI OTPUMAHMX
Pe3yJIbTATIB JOCHIKEHHS MEXaHI3MiB XiMiuHOT 00pOOKM 1MOBEPXHI HAMIBIPOBIIHMUKIB
InAs, InSb, GaAs ta GaSb XpoMOBMiCHUMH TPaBUIBHUMH KOMIO3MIISAMIL, SKUil 1aB
OM MOXJIMBICTH HPOBECTH MOPIBHANLHY XapaKTepUCTHKY e(EeKTHBHOCTI BHOpaHMX
KOMIIO3HLIH 3 paHile Z0CTPKEHUMH KOMITO3HIISAMH THIIMX KOMITOHEHTHIX CKJIaziB.
Hapeneni  3ayBaceHus, Hocsith, B OCHOBHOMY,  JMCKyCiiiHuii  abo
PEKOMEH/IAIIHMA XapaKTep i CyTTEBO He BIUIMBAIOTH HA 3arajbHe [O3UTHBHE
BPAKECHHA BiJ JMcepTaliitHoi poGoTH, sika MPEACTABISAE 3aBEpIIEHE HayKOBe
nocaipkenns. ChopmynboBani y AUcCepTalii HayKoOBi TMONOXKEHHS, BHCHOBKH |
pekomenaaiii BizoGpaxkeni y 10 omy6nikoBannx npamsgx ta 9 Tesax gonosijeit
HayKoOBHX KOH(epeHuill, aki B gocratHiii Mipi BizoGpakaioTs OCHOBHMIT 3MicT
poboru. OTpHMaHi eKcnepuMEHTaILHI J1aHi JAOCTOBIpHI, BMCHOBKM Ta OCHOBHI

TOJIOXKEHHSA AUCepTaLlil 0GIPYHTOBaHI | He BUKIMKAIOTH CYyMHIBIB.



3a aKTyalbHICTIO, 0OCATOM Ta piBHEM BHKOHAHOTO EKCIIEPUMEHTATLHOTO
JIOCITI/KEHHS, HOBH3HOIO, IOCTOBIPHICTIO Ta NPAKTHYHHM 3HAYEHHSM OTPUMaHHUX
pesyibTati auceprauiiina poGora Jlesuenko I.B. "Bsaemomis InAs, InSb. GaAs,
GaSb 3 BomHMMHM po3uMHAMK (NH4),Cr,07-HBr-po3unsnuk”  Biamosizae ycim
BUMOraM 110 KaHAMZATCHKUX jucepraliid, a ii arop JleBuenko Ipuna Basepiisua
3aClIyroBye€ INpHCYJDKEHHS HAyKOBOTO CTyNeHs KaHAWIata XiMIYHUX HayK 3a

crenianbhicTio 02.00.01-Heopraniuna Ximis.

[Iposinuuii HaykoBuii cniBpoGiTHUK

Kadeapu HeopraHiuHoT Ximii

JIbBIBCBKOTO HALliOHAIBHOTO yHiBEpCHTETY

imeni [Bana Mdpanka, KaHAKUIAT XiM. HayK gg«;aﬁ&“ JL.IT. Pomaka

[Mianue Pomaxku JLIT. 3acsinuyio

Buennii cexperap JIbBIBCHKOr0 HAIOHATBLHOTO

yHiBepcuTeTy imeHi [Bana dpanka
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