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Memooamu  penmeenocmpykmypHo20 —aHAAU3A  GbICOKO2O — pA3peulenus, I1eKmpPOHHOU
CNEeKMPOCKOnUY OJis XUMUYECKO20 AHANU3A U CHEKMPOCKONUU XAPAKIMEPUCIMUYECKUX NOMePb dHepauu
971eKmpoHo8 ucciedosanvl Pd-Ba kamoonvie mamepuanvl. Cihopmyauposarn uzuueckuti mMexanusm
pabomul nannaduii-bapuesorx kamoooe CBY npubopos.

Physical Operating Principles of Palladium-Barium Cathodes Materials for Microwave
Devices. V.I.Kapustin, L.P.Li, A.V.Shumanov, S.0.Moskalenko, A.A.Bush, Yu.Yu.Lebedinsky. By
using of the X-ray diffraction with high resolution, the electron spectroscopy for chemical analysis
and the electron characteristic energy loses methods, the Pd-Ba cathodes was investigated. The
operation principles of the Pd-Ba cathodes materials foe microwave devices were formulated.

[Tammannii-6apueBble  KaTOMHBIE MaTEpHAIBl MPEACTABISAIOT COOOH KOMIIO3WIMIO W3
nopomkoBPd + (2-5)%PdsBa. Ilammamuii-6apueBbie karonpl mmpoko npumensior 8 CBU DOBII,
MPEXKEC BCETO B MATHETPOHHBIX YCHIIUTEINAX U TeHeparopax. Pabouas Temrieparypa KaToJoB JISKUT B
untepsaie 300-700 °C, MPU 3TOM KAaTOJ IOJBEPraercsi ICKTPOHHON OOMOAapAMPOBKE CO CpemHeH
MOIIHOCTBIO 5-15 B1/cM®.OMuccHOHHbIe cBoiicTBa Pd-Ba KaToIOB 3aBHCAT OT TEXHONOrHYECKHX
NMapaMeTpoB WX H3TOTOBJICHHS W aKTHBHPOBaHUsA B TmpubOopax. YyBCTBHTEIHHOCTh CBOMCTB
u3HavyanbHO NByX(a3ueix Pd-Ba karomoB k Temmeparype U JAJIUTEILHOCTh BPEMEHH aKTUBUPOBAHUS
CBUIETENBCTBYET O TMPOTEKAHWW B KATOAHOM Marepuaie (HU3UKO-XHMHUYECKHUX IPOIECCOB,
COTIPOBOXKIAOIMKXCS (POPMUPOBAHHEM B MaTepuaje HOBBIX (a3, COOCTBEHHO, M ONPEACIIIONINX HX
SMUCCHOHHBIC CBOMCTBA.

N3BectHoO, uTo mcxoxnsie (a3eiPd m PdsBa, B cooTBeTcTBHM ¢ yCTaHOBICHHBIMH (DU3HUKO-
XUMHYECKAMHU 3aKOHOMEPHOCTSIMHI SMHUCCHOHHBIX CBOWCTB YHCTHIX METAJUIOB U CIUIABOB [ 1], HE MOryT
o0ecrnevnTh coveTaHue 3HaAYeHUU Kod(D(UIMEHTa BTOPUYHOW 3JIEKTPOHHOW 3MUCCUU G M PabOTHI
BBIXO/Ia (0, TpeOYEeMBIX JIJIs KaToja MarHeTpoHa. [[o3ToMy B HacTosIee BpeMsl pacIpOCTPaHCHHBIMU
SIBJISTFOTCST TIPEIICTABIICHUS O «IUICHOYHOM» Mexanm3Mme padbotel Pd-Ba xarona [2]. CoriacHo maHHOU
MOJICJIM, Ha MOBEPXHOCTH Karona (opmupyercs nuO0 MOHOATOMHAs IUICHKA Oapuisi, JIMOO IJICHKA
«CIIOW KHUCIIOpONa - CJIOH Oapus», KOTOpbIE CHWKAIOT IMOTCHIMATBHBIN Oaphep Ha MOBEPXHOCTH
KaTOJHOTO MaTepuaja, CHIDKAas TEM CaMbIM BEIIMYMHY ( M YBEIHYWBas BennunHy ©. OgHAKo, BO-
MEePBBIX, N1 (OPMUPOBAHUS IUIEHKH Oapusi Ha TOBEPXHOCTH KaTola M3-32 HHU3KOTO 3HAYCHUS
SHEPrUM aKTUBallMU TMOBepXHOCTHOW auddy3un He Tpedyercs CTONb 3HAYMTEIBHOE BpEMSs
AKTUBUPOBAHUS KaTOJa MPU JIOCTATOYHO BBICOKOH TEMIEpaType U, BO-BTOPHIX, CAMO CYIIIECTBOBAHUE
TaKHX IUICHOK B OTCYTCTBHE BHEIIHErO MOTOKA Oapwsi mpu Temmeparype Bbime 700 °C HEBO3MOXKHO
BBUJIy UCTIAPCHUS Oapus ¢ TOBEPXHOCTH WU B3aUMOJICHCTBHS Oapusl ¢ KUCIOPOJIOM U3 T'a30BOH (ha3sl
npubopa [3]. B To ke Bpems CyleCTBOBaHME IUICHOK THUIA «CIOW KUCIOpOAa - CJIOH Oapus» B
MarHeTpoHaX TIpW TIOBBIIEHHOW TeMIleparype W HAIWYAH DIEKTPOHHOH OomMOapAupOBKH
MMOBEPXHOCTH KaTOAa HEBO3MOXKHO HM3-32 d(h(PeKTa SIeKTPOHHO-CTUMYITUPOBAHHON AECOPOIUH TIIEHOK
THUTIA «CJION KUCIIOPO/Ia — CIIOH IEI0YHOT0/IIeI0YHO3EMEIbHOT0/PEIKO3eMEIbHOr0 MeTauiay [4].

Bew10 yeraHosieHo [5], uto mocie akTuBupoBanms Pd-Ba katoma mpu Temmeparype 1000 °C B
teyenne 8 4 B Bakyyme 1107 ITa Ha moBepxXHOCTH KaToa (HOPMHPYIOTCS «GYTOPKH» CO CPEIXHHMHE
NUHeHHBIME pa3mepamu 0.5-1 MkM. B To e BpeMs akTHBHpOBaHME KaToja mpH Temmepatype 900 °C
HE MPUBOJUT K OOpa3oBaHUIO «OYrOpKOB», NPU 3TOM caM Karoa He o0nanaeT TpeOyeMBIMU
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SMUCCHOHHBIMU CBOMCTBaMH. MccienoBanue 3JIeMEHTHOTO cocTaBa «OyropKOBY» TOKa3ajid, YTO OHU
coJiepKarT Oapwif, Mammaguii ¥ 3HAYUTEIHHOE KOINHYECTBO KHCIOpOJa. OTO JaeT OCHOBAaHUE
MPE/IIOJI0KUTh, YTO TOBEPXHOCTh KATOJHOT'O MaTepHaa Mocjae akTUBUPOBaHUS coctout u3 (a3 Pd u
Pd:Ba, a Taxxe daszer BaO. Ilpu sToM mMeHHO KpucTaumuThl BaO, comepikarue ONTHUMAaIbHYIO
KOHIICHTPAIIMIO KHUCJIOPOJHBIX BaKaHCHH, MOTYT o0ecrednTh TpeOyemble 3Ha4YeHHs ¢ U @ Pd-Ba
kartoga [6]. Tak kak BakyyM B TMpHOOpax NMpH aKTHBUPOBAHMH KATOMOB JOCTATOYHO BBICOKHH, a
NaplyaibHBI COCTaB €ro HEBOCIHPOU3BOAMM, TO KHUCJIOPOJ K3 OCTATOYHBIX Ta30B B MpHOOpe HE
MOXET OBbITh HMCTOYHHKOM (opMupoBaHMs KpucTaluiuToB BaO Tpu akTHBUPOBAaHHU KAaTOJIOB.
[ToaTromy Bompoc © MexaHM3Me (OPMHUPOBAHMS 3MUCCHOHHO-aKTUBHBIX (ha3 Ha MOBEPXHOCTH
naTaui-0apHeBhIX KATOIO0B OCTAETCSI OTKPBITHIM.

[enbto JaHHOW PabOTHI ABISETCS HCCIEAOBaHUE (PU3UIECKOTO MeXaHU3Ma pabOoThI MaIauii-
0apHeBbIX KAaTOJOB, a UMEHHO, UCCIIEIOBAHNE MCTOYHUKA W PO KHCIOpojaa B ¢popMmupoBaHuu (a3,
npexze Bcero ¢azel BaO, 0TBETCTBEHHBIX 32 SMUCCUOHHBIC CBOMCTBA KAaTOJIOB.

JIns  WM3TOTOBJICHMsI KAaTOAHBIX MaTepHajoB HCMoONb3oBamK Ba werammueckuii (TY
48—4—465—85) u Pd mopomkooOpa3zuerii mapku IInAIl-1 ('OCT 14836—82) dpakmun 20-45 MKM.
WuTtepmeramnua PdsBa BeIIUIABIsUIN B 3J€KTPOAYTOBOM MEYH C HEPACXOAYEMBIM AJICKTPOJIOM B CpE/Ie
OYHINEHHOTO aproHa. Ilociie BBIMUIABKH WHTEPMETAIUIH] Pa3MajbiBAId B IIAPOBOM MEJBHUIE W
araToBO# CTyNKe, MpOCEeMBaM Ha cHTaX. [/ HM3rOTOBIEHHS KATOJOB HCIOJIBH30BAIH (PAKIUIO
uaTepmeraunaa 20-45 mxm. KaTomHble MaTepualisl IpeccoBaiu U criekand B Bakyyme npu 1050 °c
B T€YECHUE 24.

HccnenoBanus 00pa3IioB MaTepUaiOB METOJIOM PEHTIeHOCTpyKTypHoro aHanmu3a (PCA)
BBICOKOTO paspemieHusi ¢ BHYTpeHHHM (GEdTaJIoOHOM T[OKas3ainu, 4ro KommoHeHThl Pd-Ba
KaTOJJOBUMEIOT HAHOKPUCTAJUTUTHYIO CTPYKTYpPY, TIPH 3TOM pa3Mepbl KPUCTAJUIUTOB 10 Pa3IMIHBIX
KpHCTAUIOrpa@uecKiM HampaBlIeHUSIM MOTYT CHJIBHO Pa3liMuaThCs U 3aBHCAT OT TEXHOJIOTHYECKON
MPELICTOPUN MAaTepUANOB. TeXHOIIOTHYeCKas MPEIbICTOPUS KOMIIOHEHTOB KAaTOJOB OIpPEACISICT U
3HAYCHUS MapaMeTPOB KPUCTAIUTUYECKON CTPYKTYPbl HAHOKPHUCTAJUIUTOB, KOTOPhIE ONPEACIISIFOTCS HE
TOJILKO HAHOPa3MEPHOCTHIO KPHUCTAIUTMUTOB, HO W THUIIOM W KOHIIGHTpAIKell pacTBOPEHHBIX B HHX
Mukpornpumeceid. MccnemoBanuss 00pa3loB  KaTOAHBIX MaTEPUAIOB  METOJIOM  3JICKTPOHHOM
CIIEKTPOCKONHH sl XuMudeckoro aHanmsa (QCXA) mokasanu, 4TO TEXHOJIOTHYECKas MPEIABICTOPHS
KOMITOHEHTOB M COOCTBEHHO KATOJHBIX MaTepPHAaJIOB OMPEIENsIeT THII M COJIepPKaHHe MUKpOIpUMecei
B c(OPMHUPOBABIINXCS HAHOKpUCTAITUTAX. Ha puc. 1 mpuBeieHa KOppensHoOHHAas JHarpaMMa MexIy
OTKJIOHCHHEM y=Aa mapamerpa KpUCTALTHYeCKOH perieTku Pd oT 3HaueHus 1 MacCUBHOTO o0Opasia
nawiaaus, y KoToporoa=3.8902A,M CyMMapHBIM OTHOCHTENBHBIM COZIEPKAHHEM KHCIOpOJA M
THAPOKCHIILHBIX TPYIIT B 00pasuax, onpeneiaeHasiM Mmerogom ICXAx = {Pd[0] + Pd[H,0]}/Pd.
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Puc. 1. Koppenayuonnas ouazpamma 6 koopounamax y= Aa,; x = {Pd[0] + Pd[H, 0]}/Pd.

Ha puc. 1 oOpasiel 1 1 2 COOTBETCTBYIOT Pa3IMYHBIM MapTUAM MOpOIKoB Pd, momyueHHbIM ¢
3aBoja-u3rorosurens. O6pasusl 3 U 4 — 370 00pasupl 1 U 2 COOTBETCTBEHHO, HO MOCIIE BaKYyMHOT'O
omkura npu temmeparype 1000 °C B tedenne 30 mun. O6paser; A moydeH meperaBkoii Pdu Ba ¢
n30bITKOM Pd, coctaBisromem 8%, mpu obuieit macce HaBecku 50 T, a oOpaszen B — mepemnaBkoiiPdu
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Ba c u36srTkoM Pd, cocraBmstomem 8%, mpu o6mieit macce maBecku 100 r. OTimune obpasnoB A u B
COCTOHWT B TOM, UTO CKOPOCTh OXJIAKICHHUS 00pasma B mpu KpucTalIn3anuy MEeHbIe, 9eM oopasiia A.
Ommnune oOpa3noB 1-4 u obOpasoB A u B cocroutr B TOM, uTto mepBbie mo gaHHBIM DCXA
MpakTUYecKn He coxepkar kKpuctammutoB Pd[H, O], a BTopeie cozepxkaT WX B 3aMETHOM
kommuecTBe.[Ipsmas | — nuHelHas SKCTpamomsIys M3MEHEHUs HapaMeTpa PeUIeTKH Maulafusl MpH
COJICP)KaHUM B HEM TOJILKO TpUMeEcel KUCIIopoja, HelnHeiHas kpuasll — m3MeHeHue mapamerpa
PelIeTKH NMaJUIanus IPH HATUYUH B HEM TIPUMECEH KHCI0PO/ia U BOJAOPOAA.

AHanm3 pe3yibTaToB pHC. | MOKA3bIBaeT, YTO BaKyyMHBIH OTXKUT MaJlIaus, KaK U CIEI0BAIIO
OXHUJaTh, CHWXKAET COACpXaHHWe KuUciIopoia B mamuaguu. OJHAKO B KPUCTAUIMTAX H30BITOYHOTO
nayuiaaus B oOpasiax MartepuanoB A u B HaOroaeTcs MOBBIIICHHOE COICPIKaHUE KHCIOPO/Ia, B TOM
YHCIIe B COCTaBE THIPOKCHIBHBIX Ipynn. VIMEHHO MaHHBIN KHCIOPOA OTBETCTBEH 3a (hOpMHUPOBaHWE
kpuctasumnToB BaO B maymmaanif-6apueBpIX KaTOJHBIX MaTeprajax Mo cxeMaMm

{Pd[0] + Pd[H,0]} + PdsBa = Ba0O(_y, (1)
{Pd[0] + Pd[H,0]} + PdsBa = Ba(l_y)O(l_x)de (2)

Hanspiii Mexanu3Mm (opmupoBanus kpuctaumroB BaO B nammaanii-0apueBBIX KaTOIHBIX
MaTepuanax o0bsICHIET TO 00CTOSITEIBCTBO, UTO B MPOIIECCE pa3pabOTKU M MCIIOJIb30BaHUS HalaIuii-
OapHWeBBIX KaTOIOB BhITUIaBKa (a3biPdsBaBcerma ocymecTBisieTrcss ¢ M30BITKOM TMAUTafWs, YTO
obecreunBaeT (OPMUPOBAHKE 3allaca KUCIOPOJa, HeOOXOMUMOTo IS TIpoTeKaHus mporeccos (1) u
2).

Ilpn dopmupoBaHMM B KAaTOJHOM MaTepuage KpUCTAIMTOB okcuzaa Oapus BaO( ),
COJIEpIKaIIer0 KUCIIOPOJHBIE BaKAHCHH, MOKET MMETh MECTO PAaCTBOPEHHE B JAHHBIX KPHUCTAIIHTAX
aToMoB namnaaus ¢ GopmupoBanueM ¢asbl Ba(.y)O.nPdy. Kpuctanantel stux das peifictBurensHo
HaOmronaroTesa MeTonoB DCXA.

HccnenoBanne 37eKTpPOHHON KOHIEHTpamuu ( pasnudHbIX (pa3ax KaTOAHBIX MAaTEpHAaJioB
OBLIM TIPOBEACHBI HAMU METOJIOM CHEKTPOCKOIHMH XapaKTePUCTUUECKUX MOTEPh SHEPTHU JICKTPOHOB

(XII29). Ha puc. 2 B kauecTBe mpuMepa npuBeneH crnekTp X119 s obpasua B, onmucanHoro Beie.
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Puc. 2. Cnexmp XII1DD onst obpasya B cocmasa PdsBa+ 8%Pd.

Crmektp Ha puc. 2 JUIsl  TIOBBIMICHUS YyBCTBUTEIBHOCTH IIONYYeH  YHCICHHBIM
muddepeHIIMPOBaHUEM CIIEKTpa paclpeeNCHUsl BTOPUYHBIX BIICKTPOHOB BOJM3U MMHKAa YIPYTO
OTPa)KEHHBIX AJIEKTPOHOB MPU SHEPTUU NEepBUUHBIX 31eKkTpoHOoB 1000 »B. B cnexTpe BblaeneHb
I'ayccoBBI TTHKH, MPOHYMEPOBAHHBIC B IMOPSAKE BO3pacTaHUS dHEPTHUU IOTEPh, C HMCIIOIH30BAHUEM
CTAaHIAPTHOTO TaKeTa MporpamMM crekrpomerpa. IlIupuHa BCeX NHKOB Ha IIOJOBHHE BBICOTHI
cocrasisgeT 1,20 — 1,40 »B.

XapakTepucTHUYECKHE TIOTepH B  oOpaslax KaTOMHBIX MaTepHaOB  OOYCIIOBIICHBI
BO30Y)KIIEHHEM OOBEMHBIX M ITOBEPXHOCTHBIX IUIa3MEHHBIX KOJCOAHHMA JJICKTPOHOB B 30HAX
npoBoaAuMOCTH KpuctauutoB a3 PdsBau Pd, a Taxke 00bEeMHBIX M TOBEPXHOCTHBIX ILIA3MEHHBIX
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KoJeOaHUil 3JIEKTPOHOB Ha YPOBHSX KHCIIOPOAHBIX BaKaHCH B kpucTaumrax (az BaO( . n dassl
Bay;.y)O(1xPdy.IIpu 3TOM noTepu sHEprum 31EKTPOHOB B KaxKI0H (hase B 00LIEM CIydae COCTABAT
AE = niAE,q + nZAEsurf.a 3)
rae mu n, — mensle gncia, AE,, u AEg,— COOTBETCTBEHHO DHEPTHUH BO30YXKICHHUS OOBEMHOTO H
IIOBEPXHOCTHOrO Mua3MoHoB. Jlns okcuaseix a3z BaO . um Bag.)Og.nPdy onn onpenensiorcs
H3BECTHBIMHM COOTHOIICHUSMH [7]
e*2N Vfl2

AE . = seqm* 4

3neck Ny 1 Ng COOTBETCTBEHHO - KOHIICHTPAITUH KHCIOPOIHBIX BaKaHCHil B 00beMe M Ha
TMOBEPXHOCTH OKCHIOB, m - 5(Q(eKTHBHAas Macca SIEKTPOHOB KHCIOPOIAHBIH BaKaHCHH, e -
3¢ eKTUBHBIN 3apsn IIEKTPOHOB, /i— moctosHHas llmaHka, &€ — MUAIIEKTpUYecKas MPOHUIIAEMOCTh
OKCH/Ia, &)~ TUAJIEKTPUIECKas ITOCTOSHHAS.

Hnst ¢pa3PdsBan Pd, umeronmmx Meramnudeckuid THUIN MPOBOJAMMOCTH, COOTHOIICHUS (4)
HANpsMyr0 HempuMeHUMbl. OHAKO B paMKax OJHOIJICKTPOHHON MOJEIN METaJUIOB PacCMOTPEHUE
ILIa3MEHHBIX KOJIOAHMIl PHBOLUT K COOTHOLICHMSIM (4), eciu GOpManbHO TOIOKHUTS € = 1, e /e=1,
m'/m=1. IIpx 5TOM PacCUMTAHHBIC MO COOTHOMICHHSM (4) 3HAYCHHS SICKTPOHHONH KOHIICHTpPALHH,
KOHEYHO, HEe OyAyT paBHbI WX WCTUHHBIM 3HAUEHUSM, HO IO3BOJISIOT OICHUTh W3MCHEHUC
KOHIICHTPAIMH JJIEKTPOHOB B 30HE MPOBOAMMOCTH JAaHHBIX (a3 NMpH HAIWYNM B HUX MpPHUMECEH,
HaIprUMep KHUCIOpoJia M BOAOPOJa, KOHIEHTPAIIMH KOTOPBIX 3aBUCUT OT TEXHOJIOTMH MaTephaioB. B
Tabnuie 1 B kauecTBe MpuMepa MpHUBeieHa cxeMa paciupoBKH CIIEKTPa, TPUBEICHHOTO Ha puUC.2.

aAEsurf. =

Tabmmma 1. Cxema pacuipOBKH CTIEKTpapuc.2

No E, 3B BaO(l_X) Ba(l_V)O(l_X)PdV Pd Pd5Ba
Pan 1 Pan 2 Pan 3 Pan 4 Pan 5 Pan 6 Pan 7 Pan 8 Pan 9

- 10 0 surf. 0 surf. 0 surf. 0 surf.

1 | 349 1 surf.

2 | 424 1 surf.

3 |4.99 0s.+1v.

4 1590 0s.+1v.

5 17.00 2 surf. 1 surf.

6 | 7.77 1 surf.

7 | 8.49 Is.+1v. 2 surf.

8 19.50 0s.+2v. 0s.+1v.

9 | 10.57 | 3 surf. Is.+1v. 0s.+1v.
10 | 11.69 2s.+1v.

11 | 12.84 3 surf.

12 | 13.98 | 4 surf. 1s.+2v. 2 surf.

13 | 14.68 2s.+1v.

14 | 15.50 3s.+1v. 2 surf.

15 | 16.55 4 surf. Is.+1v.

16 | 17.32 | 5 surf.. 28.4+2v. 3s.+1v.

17 | 18.02 Is.+1v.
18 | 19.00 4s.+1v.

19 | 20.03 3s.+2v.

20 | 20.99 | 6 surf. 5 surf. 3 surf.

21 | 21.83 4s.+1v.

22 | 22.69 5s.+1v.

23 | 23.76 48.42v. 2s.+1v. | 3 surf.

24 | 24.96 | 7 surf.

25 | 25.98 6 surf. | 5s.tlv. 2s.+1v.

Jna xaxnol peructpupyemoir ¢assl B Tabmume 1 B COOTBETCTBHH C COOTHomeHHEM (3)
BBIJIEJISIOTCS] HECKOJIBKO PAJOB IUIA3MEHHBIX IOTEPh, O KOTOPHIM C UCIOJIb30BAHHEM COOTHOLICHUI
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(4) ompenensIOTCS AIEKTPOHHBIE KOHIICHTpaIuH B ¢a3ax PdsBam Pd u xoHmeHTpannm KuCIOpOIHBIX
BakaHcuil B aszax BaO.y) u Ba(.;O.xPdy. 3nauenns nx npusenensl B Tabmuue 2. Ilpu pacuere
KOHILIEHTpAlMK 3JIeKTpOHOB B ¢azax PdsBam Pd 3nauenus sddextuBHOro 3apsaa m 3¢pdekTuBHON
MacChl JJIEKTPOHOB OBLIM NPHHATHI, KaK g CBOOOAHBIX 31€KTpoHOB. g ¢a3 BaO( . n Bag.y)O.
oPdy 5TH 3HaUeHHs OBIIM ONPE/IEIEHbl HAMH 10 METOIUKE [7] METOJOM ONTHYECKOTO MOITIOIEHHUS.

[Ipu cootHecennn psmoB 1-3, 3-5, 6-7 u 8-9 cooTBeTrcTByOmMM (a3am OBLIH YUYTECHBI
cnenyromue obcrostenbcTBa. [IpoTekanue peakuuii 0Opa3oBaHMs KPUCTAJUIUTOB OKcHAa Oapusi 1o
cxemaM (1) u (2) ompenenseTcss TOIBLKO TEPMOJIMHAMUKON MTPOIIECCOB, TIPHA 3TOM Pa3INUNe 3HAUYCHUIH
sHeprun I'nd6ca obpasosanus a3 BaO( . u Ba.yO(xPdy Oyner He3HauMTENBHBIM H3-332 MAJIOCTH
KOHILIEHTpALMHX Majaausl, paCTBOPEHHOTO B KpUCTAIIUTaX okcuaa Oapus. [loaTroMy 1 KOHLEHTpauun
KHCIIOPOIHBIX BAaKaHCHMH B YyKa3aHHBIX (a3ax [OIDKHBI OBITh TIPAKTHYECKH OJMHAKOBBIMHU.
DnekTpoHHas KOHIeHTparws B ¢aze PdsBa momkna Oate BeImie, dem B ¢ase Pd, tak xak Pd mmeer
MOJHOCTBIO 3amoJHEeHHYI0 d-o0oiouky, a Ba mmeer nBa s-anekTpoHa Ha BHemIHe# oOomouke. Ilpu
3TOM COOTHOIICHHWE 3HAYEHHWH SJIEKTPONPOBOAHOCTH YKa3aHHBIX ()a3 MOXKeT OBITh WHBIM H3-32
pasnuaus KoHpurypammii mopepxHoctr Oepmu B 3TUX (Dazax, pa3Indus IIHHB CBOOOTHOTO TIpodera
3NIEKTPOHOB OTHOCUTEIBHO PaccesHusL.

Ta6mmma 2. CBogHBIE JaHHBIE TI0 YJICKTPOHHBIM KOHIICHTAPIIUSAM W KOHIICHTPAITUAM KHCIIOPOTHBIX
BaKaHCHI B pa3JIMYHBIX 00pa3Iax

Ne | daza ITapamerp ®aza B daza A Karonusrit
MaTepuan
Pd+5% ¢a3er B
AE,,, 5B 9,47 9,66 9,47
1 | Pd AEg.r, 5B 7,06 7,00 7,01
Ny M~ 6,51E+28 | 6,77E+28 6,50E+28
Ng, M~ 7,24E+28 | 7,11E+28 7,13E+28
AE,,, 5B 10,58 10,65 10,58
2 | PdsBa AE.;,9B 7,80 7,84 7,65
Ny m° 8,12E+28 | 8,23E+28 8,13E+28
Ng, M~ 8,84E+28 | 8,93E+28 8,50E+28
AE,,, 5B 5,01 5,32 5,02
3 | BaO( AEg.r, B 3,51 3,53 3,48
Ny m° 1,762E+25 | 1,99E+25 1,77E+25
Ng, M~ 1,73E+25 | 1,75E+25 1,70E+25
AE,,, 5B 6,35 6,02 6,25
4 Ba(l_y)O(l_x)de AEsurf.y 5B 4,09 4,42 4,00
Ny m° 1,97E+25 | 1,77E+25 1,91E+25
Ng, M~ 1,63E+25 | 1,91E+25 1,57E+25

BennunHa KOHIIEHTpalMM KHUCIOPOAHBIX BakaHCHi B (aszax BaO(.. m Bag.y)Ou.Pdy,
chopMHpOBaBIIMXCA B NaUIaguii-0apueBOM KaToge Ha »JTale ero MW3rOTOBJICHUS, MEHbIle
KOHIEHTPAIMU KUCIOPOAHBIX BakaHcHi B (a3eBaO(; .y, koTOpas, kak ObLIO MOKa3aHO B pabote [7],
hopMHUpyeTCS B METAJUIONIOPUCTOM W CKAHIATHOM KaToje. A 3TO o3HadaeT [6], 9YTO BeIMYHMHA ©
isiPd-Ba katona gomkHa OBITH OOJBINE, @ BEIMYUHA () — MEHBIIIE, YeM YKa3aHHBIC MapaMeTphl s
METaJIIOTNIOPUCTOTO WIIM CKaHIATHOTO KaTOJIOB, YTO B ACWCTBUTEIBHOCTH M HAOIIONAETCS Ha MPAKTUKE
[2, 5]

Takum o6pa3om, pe3yabTaThl UCCIE0BaHUI MO3BOJIMIN YCTaHOBUTH, YTO 32 (JOPMUPOBAHHE
9MHCCHOHHBIX cBOIcTB Pd-Ba kxaTomoB oTBeTCTBEHHBI KpUCTATUTH BaO, dhopmupyromumecs Ha Tane
W3TOTOBJICHUSI M aKTUBUPOBAHUS KAaTOJa, MPH ITOM «IOCTABIIUKOM)» KHCIOPOJa sl 00pa3oBaHUs
JIAHHBIX KPHCTAIUIUTOB SBISIFOTCS KPUCTALTUTHI Pd, 0COGEHHO Te, KOTOpBIE MPOIIUIH 3IIEKTPOIYTOBYIO
neperiaBKy B kauecTBe U30BITOYHOH (hasbl mpu cuHTe3e nHTepMeTainga PdsBa.
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Memooom penmeeHocmpyKmypHO20 AHANU3A BbICOKO20 PA3PEUeHUs OnpedeneHbl pasmepsl U
Kpucmaniozpaguueckas opuenmayus Hamoxpucmaniumos ¢az Pd u PdsBa 6 nannaouii-oapuesom
Kamoode. MemoOoom 2IeKMPOHHOU CREKMPOCKONUU OISl XUMUYECKO20 AHATU3A UCCTIe008AHDbL
xumuueckoe cocmosanusi Ba u Pd ¢ kamoonom mamepuane u onpedener ¢hazosuviil cocmas mamepuana,
6 MOM Yuclie Hanuyue 8 (hazax pacmeopeHHbIX MUKpOnpumMecel.

The Crystalline and Electron Structure of the Palladium-Barium Cathode Material
Components. V.I. Kapustin, LP. Li, AV. Shumanov, S.0. Moskalenko, A.A. Bush,
Yu.Yu.Lebedinsky.  ByusingofhighresolutionX-raydiffractionmethod, the  dimensions  and
crystallographic orientation ofPdandPds;Ba nanocrystal phases in the Pd-Ba cathodes was
investigated. Byusing oftheelectronspectroscopyforchemicalanalysisthechemicalstatesofBaandPdin the
Pd-Ba cathodes was investigated and the phases and micro impurities content of materials was
determined.

[Nannaanii-6apueBbie KaTOMHBIC MaTEPHUAIIbl IPEJACTABISIOT COOO0M KOMITO3HUIIUIO U3 MIOPOIIKOB
namaans u wHTepMetauaa PdsBa c comepkanmem Oapust B kommoswmnmu 0.5-2.0 %. PdsBa
MOJTy4YarOT AJICKTPOYTOBOM MEPEIIaBKOM Oapus W majuiaus B CpeJie aproHa ¢ U30BITKOM MaJUIaNs B
KOJTM4YECTBE 5-8 % MO0 OTHOIIEHUIO K CTEXUOMETPHUU COCTUHCHUS.

Katomer CBY mpubopoB dopMupyioT JHOO TPEecCOBAHHEM W TIPOKATKON KOMIIO3HUITIH
«Hajiaiui — MHTEPMETANIUI» B JEeHTY ToluHOM 200 MKM, KOTOpas MCIOJb3yeTCs B KayecTBe
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