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S1.B. 3aynuunuii

PeHTreHoeIeKTPOHHE Ta PEHTICHOCIIEKTPAJIbHE H0CTiIKEHHA 3MiHN
€JICKTPOHHOI CTPYKTYPH IPHU aAucnepryBadHi nopomky BaTiO;

Incmumym npobonem mamepianosnascmea im. @panyesuva HAH Vipainu, m. Kuis, Ykpaina

PeHTreHOEIeKTPOHHE Ta PEHTICHOCIIEKTPalbHE JOCIIPKEHHS CICKTPOHHOI CTPYKTypHu nopoukis BaTiOs 3 nu-
TOMHMH MOBEpXHSMH 2 MY/T Ta 40 MY/ BHABHIO 3HAYHI 3BYXKCHHS EHEPreTHYHOro posmoxiny Tisd- ta O2p-
BJICHTHHX CTaHIB yJIBTPaAUCIIEPCHOTO MOPOILIKY B HOPIBHAHHI 3 rpyOuM nopomkoMm. Lle € HaciigkoM BHPOJDKEHHS
SHEepreTHYHUX PiBHIB opOiTaneil He3aaisiHUX B XiM3B’s3KaX IMOBEPXHEBHX aTOMIB, YHCIIO SKHX CyMIipHE 3 KUIBKICTIO
aTOMIB B CepellHI HAHOYACTHHKH Ta PEJIaKCaLlifHUX IPOILECiB, BUKIMKAHUX 3HAYHMM JIAIUIACIBCBKMM THCKOM i
iHmuMuMu  aktopamu. BeranoBnene 30inbineHHs eHprii 3B°s3ky Badds,s,- 1 BaSs-exekTpoHIiB mposBIS€ETHCS
3aBISKN OE3pO3AUIBHIM Tepenadi BaJCHTHHX €JIEKTPOHIB Bif 0apir0 A0 KHUCHIO i MOBHOTO 3HUKHEHHS MEPEKPUTTS

O2p- ta Ba6s-opbirtanei miciist po3puBy XiM3B SI3KiB.

KuniouoBi ciioBa: eneprist 3B’s13Ky, piIKICHO3EMEIbHI €IEMEHTH, TEIUIOTa aJcopOIlii, TOBEPXHS HEepPEeXiTHUX Me-

TaJliB.

Cmammst nocmynuna 0o pedakyii 27.08.2002; npuiinsma oo opyky 23.09.2002

Ha 3anexHicTh el1eKTPOHHOI CTPYKTYPH YIIBTPaIHC-
MEPCHUX MOPOMIKIB OiHAPHUX CHOJYK BiJ pO3MipiB iX
4yacTUHOK [1-3], CyTTe€BO BIIIMBa€ XiMi9HUH CKJIa KpHUC-
tamiB. OCKITBKMA PO3MOALT E€IeKTPOHHOI TYCTHHH MiX
aTOMaMH KpUCTaJly 3HaYHOI MIpOI0 BU3HAYa€ CTYIiHb
€HepreTH4Hoi JioKamizauii iX pIBHIB MiCJIs PO3PHUBY
3B’S13KIB TOBEPXHEBUX AaTOMIB, TO HAasBHICTh aTOMIB
TPHOX COPTIB B MOTPIHHMX CIIOJIyKax TeX ITOBHHHA
BIUIMHYTH Ha 3MiHY €JIEKTPOHHOI CTPYKTYpH IIpH AWCIIe-
pryBarHi BaTiO;. 3MmiHa eNeKTpOHHOI CTPYKTypH, SKa
BioOpakae 3MiHy MIKaTOMHOI B3a€MOJIi1, CBITYUTH ITIPO
Te, Mo 0arato BIACTUBOCTEH IHX ITOPOIIKIB Ta OJEpIiKa-
HUX 3 HAX HAHOKPHUCTATIYHUX MaTepialiB 3aJie)KHUTh Bif
BIUIMBY PO3MIPIB YaCTUHOK HAa CHEPreTHYHHUH CIIEKTp
BAJICHTHHX €JIEKTPOHiB. Bimomo, mo ympTpaancnepcHuii
BaTiO;, sik BCi HAHOMMCIIEPCHI CUCTEMHU, MAa€ HAJUTHIIIKO-
BY CHEPTi0 MOPIBHSHO 3 OJHOPIAHUMH Marepiajgamu. B
3B’513Ky 3 IIMM Ba>XJIMBO BHU3HAYUTHU SIK 3MiHlO€TI)C5{ CHEP-
Tisl BaJIGHTHUX EJIEKTPOHIB TPH IEpexojli YaCTUHOK B
HaHOAMCIIEpCHUIA cTaH B okucii BaTiO;.

BuBUeHHSs 3MiHU €JIEKTPOHHOI CTYKTYPH IIPH JHCIIe-
pryBarni BaTiO; mpoBoaniIoCs Ha TBOX 3pa3Kax IMHTOMI
TNOBEPXHi AKUX 6y 2M%/T Ta 40M°/r. PEHTT€HOCTPYKTY-
pHumIT aHam3 (puc. 1) mokasas, mo 06a 3pa3ku — ogHO(a-
3Hi. [IOpiBHAHHS OTTISIOBUX PEHTTEHOECIEKTPOHHHX CIIe-
KTpiB (puc. 2), onepkanux Bix mopomkiB BaTiO;3 3 mu-
TOMOIO MOBEPXHEIO S, =2 M*/r Ta 40 M/r, cBimuuUTH, IO
XIMIYHUH CKJ1aJl TOBEpXHI 000X NOPOIIKIB OZHAKOBHH. 3
CIEKTPOTpaM BHUIIHO, 1110 B 000X 3pa3Kax MPHUCYTHI JinIle
JiHI{ aTOMIB, SKi BXOIATH A0 CKJIaIy THTAHATY 0apito, Ta
Cs-TiHis XIMIYHO HE3B’S3aHOTO BYTJICIIO aJcOPOOBAHO-

ro Ha TOBepxHi. MaoiHTeHCHUBHI JiHii, €Heprii SKUX
745,0 ta 773,0 eB BignosimatoTe Oxe-niepexoiaM B KHC-
Hi, a 657,0 1 669,0 eB Oxe-nepexomam B Oapii. OTxe
XIMIYHUH CKJIaJ TOBEpXHI TUTaHATy Oapiio pi3HOI auc-
MEPCHOCTI OJTHAKOBHUH.

BaxiMBor0 XapaKkTEepUCTUKOIO Marepiany, OTpuUMa-
HOIO 32 JIOTIOMOTOI0 PEHTTEHOEIEKTPOHHOI CIIEKTPOCKO-
mi € XiMIYHMH CTaH aTOMIB, OCKUILKHA aTOMU OIHOTO
COPTY MOXYTb OYTH IO Pi3HOMY 3B’s13aHi 3 cyciZaMu, 110
mpu3Bene 0 BIIMIHHOCTEH B 3apsI0BOMY CTaHi iOHIB
IaHoro copTy. s BH3HAYCHHS NWX BIAMIHHOCTEH 3
BHCOKOIO TOYHICTIO Ta PO3AUTHHOIO 3JaTHICTIO OyIIK J0-
ciimkeni eHeprii  3B’si3ky  Ols-, Ti2py,-, Ti2psp-,
Badp;),-, Badd;)-, BaSs- ta Ba5ps,- enexrposis. Iopis-
HSUTBHUH aHami3 (Tabum. 1.) eHepriil 3B’3Ky Ta IMMPHUH JIi-
Hilt Ti2py,- Ta Ti2p;,-NiHiA CBIAYUTH HA KOPUCTH TOTO,
mwo ionn Ti B rpyOOMy Ta HaHOKPHCTAJIIYHOMY IOPOILII-
KaxX 3HaXOIATbHCA B OJIMHAKOBUX 3apsAJOBHUX CTaHaXx. Hi[l-
TBEPPKEHHSIM JAHOTO BHUCHOBKY € OJTHAKOBICTH Iapame-
TpiB ( B Mexax noxudku + 0,1 eB). Onnak nopiBHIOWOYH
Ols-criekTp B 000X HOpPOLIKax MU CHOCTEPIraeMo IpH-
CYTHICTh YaCTHHHU aTOMIB KHCHIO 3 OULIBIIOI0 EHEpTriero
3B’s3Ky Ols-enexTponiB. lle mpuTamMaHHO THM aTtomMam
KHCHIO KOTpi MPHUHAHSIN Ha ce0e MEHIIY KiIbKIiCTh eJIeK-
TPOHIB (MEHIIIE HEraTUBHO 3apsmkeHi). Lle MoxyTs OyTH
aTOMH, 110 BXOJSTH JI0 CKJIaJy aJcOpOOBaHMX MOJIEKYJ
0,, (OH). TlopiBusiHHs Ols-eNEKTPOHHUX CICKTPIB Ha-
HOKPHCTJIIYHOTO Ta TPyOOro THUTAHATHOTO IOPOLIKY
(puc. 3) cBiguuTE, MO B rpy6OMY HOPOMIKY (S =2 M/T)
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Puc. 2. [TopiBHSHHA XIMIYHOTO CKJIay HOBEPXHI MMOPOIIKIB THTaHATY Oapiro 3a JAHUMHU PEHTTCHOESIEKTPOHHO1
CHEKTPOCKOMII.
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PeHTreHoenekTpoHHe Ta PeHTIeHOCTIEKTPAIIbHE JOCIIHKEHHS. ..

Taoauna 1.

HEprist 3B’ 13K TIBHUX Ta BAJICHTHHMX €JIEKTPOHIB 1 IMPHHA IX EHEPreTUYHHUX PIBHIB Ta BaJEHTHOI CMYTH B
Enepris 38’ 43Ky oCTi a Baje €JIEKTPOHIB 1 a iX eHepre iBHIB Ta BaJICHTHOI C
MOPOILKAX THTAHATY Oapito pi3HOT IUCTIEPCHOCTI

— Topourox 40 M/t Topourok 2 M*/r
Eneprisi(eB) | lupuna(eB) | Eneprisi(eB) | lupuna(eB)

BC 5,2 4,4 5,0 4,9
Ba 5p;» 12,9 4,0 12,8 3,96
Ba 5s 36,7 2,74 36,5 3,30
Ba 4ds), 88,4 4,12 88,1 2,06
Ba 4d;), 90,8 4,12 90,6 1,63
Ba 4p;); 177,2 2,75 176,8 2,77
Ti2p;p 458,1 1,86 458,1 1,77
Ti2p 172 463.,9 3,25 464,1 3,22
Cls 285,0 - 285,0 -
Ols 529,3 529,4 -
IToxnbOxa +0,1 +0,1 +0,1 +0,1

KHCHIO, SIKMI HAaJIe)XUTh JOMiIIKaM, OUIbIIE OCKIIBKH
Liomimar/ Imax=0,47+ 0,02 — ist rpy6oro moporiuky, a st
HaUcenepeHoro v/ Imax =0,34+ 0,02. Tlpu 1upomy
BaXJIUBO BIIMITHUTH, IO ;. TPyOOro Ta HAATUCIIEPCHO-
ro MOPOUIKIB PiBHI M c000r0, a TXHI eHeprii BiTHOCHO
E; takox piBHi. OTKe Ha MOBEPXHI HAIIMCIEPCHOIO
NOPOIIKY (Sy=40 M’/r) Ha 13%+ 2% nOMIilIOK MeHIe
HDK Ha moBepxHi rpyboro mopomky. Eneprisi 3B’s3ky
Badp;-enextponiB B rpydbomy mopomky Ha 0,4 eB me-
Hia (Tabx 1.) HiK B HAAOUCIIEPCHOMY, IO CBIAYUTH IIPO
OimpImii 3apsan i0HIB Ba B ynmpTpaaucriepcHOMY MOPOIII-
Ky. AHaJOri4yHO BeayTh cebe eHeprii 3B’si3ky Badds)-,
Ba4ds),-, BaSs- Ta Ba5p;,-eeKTpoHiB, TUIBKH €HEPIreTH-

9HAN 3CyB TyT Aemo mennmid AE=0,3-:-0,2 + 0,05 eB.
Oco01BO CITiJl BUAUTATH, 10 MIPU MEPEXOl 10 Yilb-
TPAIAKMCIEPCHOTO IMOPOIIKY B PEHTErHOEJIEKTPOHHHOMY
CHEKTpi criocTepiraerbesi 3HauHe 3BYxeHHs Ha 0,6 eB
BaSs-niHil 3a paxyHOK 3MilleHHs i IPaBOro KOHTYpY B
OiK BHUINKX EHEpriil 3B’S3Ky €JEKTPOHIB Ta pi3ke 3poc-
TaHHs acumetpii Badd; s,-niHil BHACHiZOK IX pO3IIU-
peHHs B Oik 3pocTaHHs eHepriii 3B’s3ky (puc. 4). 3By-
JKEHHS! JTiHIA PEHTTeHOEIEKTPOHHOTO CIEKTPY OCTiBHHX
eeKTpoHiB [4] ,0cO0MMBO ONM3BKHUX J0 BaJIEHTHOI CMY-
T'd, 3B’s3aHE 31 3MEHHIIIEHHIM KUIBKOCTI BaJIEHTHHUX €JIe-
KTPOHIB, OCKUIbKH TIPH IIbOMY 3POCTAE 4ac KUTTS OCTiB-
HOI BakaHCIi Yepe3 Te, 10 CTAE MEHIIE CIICKTPOHIB Ha

/ ‘/ﬁ *- 2 wilie,
.// ! . —— 40 “2«"""
“f K
/ Bomey b Sl
A E, eB
— T - - |
-532 -528 =524

Puc. 3. PentrenoesnekTpoHHi !s-1iHiT KMCHIO B yJIbTpa AUCIEPCHOMY (A)
Ta KPyITHOMY MOPOIIIKax ( 4 ) TUTAaHATY Oapifo.
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Puc. 4. [TopiBHSHHS OCTIBHUX PEHTICHOCICKTPOHHUX JTiHil Badd;,; (@), Badds, (b), Bass (¢),
orpumanux Bix Y/II (—) i rpy6oro (---) BaTiO;.

BUILMX EHEPreTUYHUX PIBHAX B iHILIH eNeKTpOHHIN 000-
JIOHIII, 3IaTHUX 3alIOBHUTH Ty BakaHcito. TaMm jxe BKa3za-
HO, IO JUIS TJIMOMIMX eJIEKTPOHHHMX d-pIBHIB ITPOCTHX
METaJiB 3pOCTaHHS acuMeTpii B OIK BHCOKHMX €Heprid
3B’SI3Ky €JIEKTPOHIB TEX 3B’s3aHE 13 3pOCTAHHIM CTYIEHI
OKHCIICHHS, TOOTO 13 3MEHIIEHHSIM KiJIbKOCTI €IeKTPOHIB
mo0nm3y KaTioHiB. ToMy BCi 3MiHH €TEKTPOHHHX CITEKT-
piB Oapito, SIKi CHOCTEpiraloThCs NPH AWUCHEPryBaHHI
nopourky BaTiO;, cBiguats mpo Te, mo KaTioHu O6apiio B
mopomky 3 Sy =40 M%/T MaroTh GiTbIIMI MO3UTHBHUI
3apsA aHDK B KpyHHOKpHCTamigHOMY. OCcOoONMHUBO HIHHAM
TYT € e(eKT 3BykeHHs1 BaSs-piBHs, OCKIIbKY BiH BUKIIIO-
Ya€ MOXKJIMBICTh IPHITYLIEHHS TOTO, IO PO3IJISHYTa
acumetpis Badd-niHili BUHUKAEe BHACINOK HaKJIaJIaHHS
JHIA BiJ TOMINIOK IHIIMX CHONYK Oapito. OTke 30111b-
LIEHHs 3apsity aroMiB Ba morio BinOyTHCs TinbKu BHa-
CIIZOK TOro, 10 npu po3puBi Ba-O-3B’s3kiB Babs-
€JIIEKTPOHU HEPO3AUIHHO 3alUIIUINCS HAa aHIOHAX KHC-
HIO, TOAI K B HEPO3ipBaHUX 3B’3KaX HABITh NPH IyXKe
BEJIMKil CTYyIIeHI OKUCIICHHS, K y (QTOPUIiB, HA METaIi-
YHHX KaTIOHaX 3aMIIAETHCS IIEBHA T'yCTHHA BAJICHTHUX
€JIEKTPOHIB. B pe3ynbTaTi HbOro MoBepxHEBI aToMu Oa-
pito B YJIBTPaAUCIEPCHOMY MOPOLIKY 3apsyiKeHi OuIbII
MO3UTHUBHO, & KUCHIO — OLIBII HEraTHBHO, HIK B 00’ eMi
HAHOYACTHHKH, 5K 1I¢ ependavanocs B Bumaaky TiN [3].

OpHOYacHO B 000X MOPOLIKAax THTAH 3HAXOJUTHCS B
OJTHAKOBHX 3apsJIOBUX CTaHaX TOMY, IO Ha BiAMIiHY Bil
yicTo i0HHHUX 12-TH 3B’s3kiB Ba-O, noBxwHa sxux [5]
0,269 uM Ginbma HiX cyma ioHHEX pamiycie Ba®™ i OF
0,266 uMm, Bci 6 Ti-O-38’s13kiB goBxkuHOWO 0,190 HM, sKi
Ha 0,010 HM KopoTmi Hix cyma ionnnx pamiyci Ti*" Ta
o~ (0,132+0,068 = 0,200 HM), MarOTh 3HAYHY KOBAJEHT-
Hy CKJIAZIOBY 3aBISIKH sKiii mpu po3puBi Ti-O-3B’s3KiB
3HaYHA YacTKa TYCTHHHU EJIEKTPOHIB 3aJUINAETHCA Oins
KaTiOHY TUTaHYy.

[epexix pe4yoBMHM B HAHOIMCIEPCHUI CTaH Beje

404

TaKOX 1 JI0 3MiH iX eHepreruuHoro crany. lle BimOyBa-
€TBCSl 32 PAXyHOK IMOBEPXHEBOI'O THCKY 1 SIK HACIIIOK
3HAYHUX 3MiH B MDKaTOMHHX BiZICTaHSIX Ta BUPOPKCHHS
SHEepPreTHYHUX pIBHIB MOBEpXHEBUX aToMmiB. Enepris
MDKaTOMHOI B3a€MO/Ii1, 110 BHOCUTh OCHOBHHUI BKJIaJ B
EHEepreTUIHUH CTaH IMOPOIIKY, B 3HAYHIN Mipi BH3HaYa-
€TBCSI EHEPTeTUYHUM DO3IOALIIOM BAJICHTHHUX EJIEKTPO-
HiB. BUBUEHHS 3MIHUM CTPYKTYypH BaJIECHTHOI CMYT'H THTa-
Hary Oapilo BHACHIJOK 3MEHIICHHS PO3MIpIB YaCTHHOK
MPOBEACHI HAa OCHOBI JOCIIMHKEHHS PEHTIECHIBCHKUX
TiLa- Ta OKa-cMyr eMicii B TOpOIIKax 3 TUTOMHUMH I10-
BepxHsavu 2 Ta 40 M>/rpam. Ha puc. 5 cymimeni B euniii
eneprernuHiii wkani Tilo-cmyru, siki BizoOpaxaroTh
posmnozin Tid-craniB B iux nopoikax. AHami3 ix ¢popmu
Ta EHEPreTHYHOTO IIOJIOXKEHHS CBIAYMTH TPO 3HAYHY
pi3HHMLIO B eHepreTMuHoMy po3noaini Tid-BajmeHTHHX
cTaHiB. BHacmi Ok 3MEHIIEHHS! PO3MipiB YaCTHHOK THUTa-
HaTy Oapiro Hu3bKOeHepreTnuHi Tid-cTaHu, sKi BiAIOBI-
AIOTh OCOONMMBOCTAM “a”, “b” 1 “c” chekTpiB, 3MiIIy-
IOTBCS B BHCOKOeHepreTwuHuil Oik. lle mpuBomuTh 10O
3HaYHOTO 3BY)XeHHS TilLo-cMyru came B HU3BKOCHEpre-
THYHIN o6nacTi (mpubnauzHo Ha 2,2 eB) Tomi, sik B BUCO-
KOCHEepreTHyHi 4yacTuHi crniektpy koutyp Tilo Haii6i-
JpIlIe 3MilIeHu B OiK BHCOKuX eHepriii (Hal eB) Ha
1/31ax. A BXe Ha IOJIOBMHI MaKCHMAJILHOI IHTEHCHBHO-
CTi IiKy 11e 3MimieHHs ckiianae Beboro 0,3 eB. Bracminzox
nporo TiLo-cMmyra B HagaucrnepcHOMY Mopomiky Ha 1,5
eB Byxuya HiX B rpyboomy. Takuii 3cyB CBITUUTH IIpO
3pOCTaHHsS CYMapHOI €Heprii eJIeKTPOHIB 30CcepeHKeHNX
6imst atoma Ti.

Amnamiz OKo eMmicifHUX CMyT, TpeICcTaBICHHX Ha
puc. 6 nokasye, mo O2p-eJeKTPOHHI CTaHH TaKOX 3Mi-
IIYIOTBCSI B BUCOKOGHEPTeTUYHUH OiK TaK, II0 KOPOTKO-
xBUIbOBHH KOHTYp OKoa 3mimennii Becs Ha 0,8 eB. BHa-
CJIIZIOK OUIbII 3HAYHOTO BHCOKOEHEPIeTHYHOIO 3MilleH-
Hs1 O2p-craHiB, ONMKYKMX 10 JHA BaJleHTHOI 30HM, OKa —
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Puc. 6. [TopiBHAHHS, CyMIIIICHUX B €WHIN eHepreTryHii mKkaii, OKo-cMyr B THTaHATI Oapito pi3HOI
mucnepcrocti. [TntoMa moBepxHs nmopomky 2 M/T (A) a 40 M7/ ().

Tex 3By3mwiack Ha 0,5 eB, ane npu 3pocTaHHi iIHTEHCHB-
HOCTEH 10 MIKOBUX II€ 3BY>KEHHS 30LIBLIYETHCS came 3a
paxyHOK Hu3bKoeHepreTuuHoi Bitku OKa.

OTmxe npH 3MEHIIEHHI PO3MIpy YaCTHHOK THUTaHATy
0apil0 CIOCTEpIraeThCs JIOKANi3allis BAJICHTHHX CJICKT-
POHHHUX CTaHiB, 30CEPEKCHUX B HU3bKOCHEPTeTHYHIMH
yacThHI BaeHTHOI cmyru BaTiO; BHACHIZOK MMOSBU Be-
JIMKOTO YKCNA PO3IPBAHUX XiM3B’SI3KiB, IPH OJHOYACHO-
My 3pocTaHHi ix eHeprii. Ilpo nokamizamito po3noaity
[IUX BAJICHTHUX CTaHIB Ta iX BHCOKOEHEPTeTUYHE 3Mi-
[ICHHS TAKOX CBIAYHMTH 1 3BY)KCHHS PEHTICHOCICKTPOH-
HOTO CHEKTPYy BaJeHTHOI cMmyru (puc.7) (BHACIiIOK
3MILIEHHs] WOr0 HHU3bKOEHEPreTUYHOr0 KOHTYpY B OiK
enepriii @epmi) Ta 3pOCTaHHS IHTCHCHBHOCTI Mpudepmi-
iBCbKkHMX HamuBiB “a” 1 “b”. Ilpu 1pOMYy E€HEpreTH4YHa
mupuHa Ha 1/21,,, B HAHOJUCIIEPCHOMY TOPOLIKY MEH-
ma Ha 0,5 eB (Tabm.1), B OCHOBHOMY TeX 3a PaxyHOK

3MIIEHHS €JIEKTPOHHUX CTaHIB B OIK BHCOKHX CHEPIii
BiJ JHA BAJIECHTHOI 30HM.

TakuM YMHOM aHai3 PEHTICHIBCBKUX EMICIHHUX 1
PEHTIEHOENEeKTPOHHHUX ~CHEKTPiB, 110 BiJOOpakaroTh
€HEePreTUYHy CTPYKTYpY BaJICHTHOI CMYTH, B HaJUIHCIIE-
pCHOMY Ta TpyOOMy HOpOIIKaxX TUTAaHATy Oapilo TMokasza-
J¥, IO IPH 3MEHHIIEHHI PO3MIpiB YacTHHOK BinOyBa-
€ThCS KBa3UIOKaNi3amis i 30UIBIICHAS €HEprii eNeKTpo-
HHHX CTaHiB, sIKi Opajii y4acThb B XiM3B’sI3Kax po3ipBa-
HUX Tpu naucnepryBanHi omgHopimHoro BaTiO;. Ilpwm
BOMY TIPUCYTHICTB JIy’KHO-3€MEJIBHOTO 0apito B CHOIY-
i, 3B’S3aHOI0 3 KHCHEM YHCTO IOHHOIO B3a€EMOIICIO,
HPUBOIUTE JI0 TOTO, IO BHACIIJOK BEJIMKOI HACHYEHHOC-
Ti IOHIB KHCHIO €JICKTPOHaMH 3a0paHUMH Bin Oapiro Ta
3aBASKM HAsSBHOCTI KOBaJieHTHO1 ckiaaoBoi y Ti-O-
B3a€MOIii, OUISl KaTIOHIB THTaHy MICISl PO3PUBY 3B’SI3KIB
3aJIMLIAETHCS TaKM caMuid 3apsi, K 1 B 00’eMi HaHOYa-
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Puc. 7. [lopiBHSHHS PEHTTCHOCTIEKTPOHHUX CIEKTPIB BAJIGHTHOI CMYTH YIBTPAAUCIEPCHOTO (—)
Ta Tpy0doro (---) mopomkis BaTiOs.

CTHHKH. BcTaHOBIEHI 0COOIMBOCTI €NEKTPOHHOI CTPYK- MmipiB. OpHaK mpupoja i MeXaHi3MM LIHOTO SIBHINA 10
TYPH YJIBTPaJUCIIEPCHOTO TUTAHATY 0apito MOXKYTh OyTH KIHIISL HE 3p03yMiJli 1 MOTpeOyIOTh T0CKOHAIOrO0 BHBUYEH-
OJTHI€IO 13 OCHOBHUX HNPUYMH 3POCTAaHHS BUIBHOI eHepril HSl.

B YJIBTPAIUCIEPCHUX CHCTEMax IpH 3MEHIIEHHI iX po3-

[1] E.A.Xypakosckuii, SI.B. 3aynuunsiii, B.C. Hemmop u ap. OcoOEHHOCTH 3JIEKTPOHHOIO CTPOEHUs YJIbTPAIKC-
MEPCHBIX MOPOIIKOB KyOrueckoro HuTpuaa oopa / Ilopowxosas memannypeus, 1, cc. 72-76 (1991).

[2] S1.B.3aynuunblii. PEHTIT€HOCHIEKTPAIBLHOE UCCIIEI0BAHUE IEKTPOHHOU CTPYKTYPBI U XUMUYECKOH CBSI3H B YIIBT-
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S. Zaulychnyy

PeHTreHoe/IleKTPOHHE Ta PEHTreHOCTIEKTPAJIbHE JOCTi/I’KeHHS 3MIiHHU eJIEKTPO-
HHOI CTPYKTYPHU NpH AucnepryBanui nopomky BaTiO;

Institute of Material Science, Kyiv, Ukraine

XPS and XES investigation of electronic structure of BaTiO, powders with specific surfaces 2 m*/g and 40 m*/g
reveals essential narrowing of energetic distribution Tisd- and O2p- valence states of ultradispersive powders in com-
parison with grained powders. This is the result of confluence of energetic states of orbitals, which is not used in
chemical bounds of surface atoms, number of which is commensurable with number inside nanoparticle and relaxa-
tion processes was induced by substantial Laplas pressure and other factors. Defined increase of electron bounding
energy Badds, 5p- and BaSs-electrons shows due to complete transmission of valence electrons from Barium to Oxy-
gen and due to full vanishing of intersection O2p- and Bab6s- orbits after bounds breakdown
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