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Peghepam—KonaeHcaT coyKH aJIOMIiHII0 Ta KHCHIO MO’Ke YTBOPIOBATH CTPYKTYPH 3 PO3rajly:KeHoI0 NOBEPXHelo, e
BigcyTHs KpucTagiuyHa ¢aza Al2O3, mpoTe KibKiCTh KHCHIO B TAKHX KOH/IEHCATAaX Bianosinae BMicty kucHio B Al203. ®o-
PMYBaHHsI TAKHX KOH/IEHCATIB 3ilicCHIOBa/Ioch B BAKYYMHOMY cepel0BHII, e alII0MiHiii BUIapoByBaBcs 3a A0IIOMOI010
TEPMOKATOHOI rapMaTH NPH HAIYCKAHHI KHCHIO B TEXHOJIOTiYHYy Kamepy. ToBumua mapy caraiaa 3 — 16 mxm. Ilokpurrs
HAHOCWJIMCH HA AJTIOMiHi€BY KOH/IEHCATOPHY (0JIBIY Ta IUIACTHHH KpeMHio. OTpUMaHi 3pa3ku J0CIiKyBATUCH 32 010~
MOI0I0 PACTPOBOro eJeKTPOHHOT0 MiKpPOCKOILY, IPOBOJAMBCS PeHTreHiBChKMii eMiciiiHU aHAJI3 3 eJIEKTPOHHUM 30y /IKeH-
HSIM T2 BUMIPIOBAJIach MUTOMA €MHICTD 3pa3KiB a10MiHi€BOI (0JIbIH, NOKPUTOI KOHAEeHCATOM Al-O e1eKTpoJiTHYHIM Me-
ToioM. KoHIeHTpalis KHCHIO B TEXHOJIOIYHili KaMepi BIINBaJIa HA TUII MIKPOCTPYKTYP, 1110 YTBOPIOIOTHLCH HA IOBEPXHi.
Ilpu ii 30inb1enHi Bin0yBaBcs nepexia Bifx kpucranitis 10 ri1o6y.. [lntoma eMHicTh noBepxHi 3a/1e:kuTh Bif ii MikpocTpy-

KTYpH, B IeIKHX 3pa3kax BoHa 30inbumiace B 2 — 10 pa3sis, a B okpemMux Bunajgkax g0 250 pasis.

Bioa. 7, puc. 5.

Knrwouogi cnosa — kondencam Al — O; ocadicenna anominiio é cepedosunii KUCHIO; WOPCMKI i nopucmi nOKpumms; nu-

moma EMHICHb; MEPMOIOHHE 0CAONHCEHHA.

I. BcTvI

BrnactuBocti moBepxHi Bu3Ha4ae ii mopdooris. Ic-
HYIOTb Pi3HI METO/IM OTPUMaHHsI MOP(OJIOTTYHUX CTPYK-
Typ Ha moBepxHi. L{i MeToan MOXKyTh pOOUTH MTOBEPXHIO
OLIBII MIITHOFO, TJI8JIKOF0, IIOPCTKOO, KOB3KOKO. .. OTpH-
MaHHs TaKUX MMOKPHTTIB IIOBUHHO OyTH TEXHOJOTIYHHM
Ta MoBTOproBaHUM. OCOOIMBOT yBaru 3aciayroByoTh Me-
TOJIM HAHECSHHSI MOKPHUTTIB Y BAKYYMHOMY CEpPEIOBHILII.
Bonu 3a0e3neuyoTh Ha IOBEPXHi YTBOPEHHSI ITIBKOBUX
MOKPUTTIB 31 CTAJIMMH €IEMEHTHHM CKIIaJ oM, MOp(oIIo-
TYHOIO CTPYKTYPOIO Ta BIACTUBOCTSIMHU.

B po0ori npeacTaBieHe yTBOPEHHs TIOKPUTTIB 3 PO3-
rajJyXeHOI0 ITOBEPXHEI0, sSIKi MOXYTh BHKOPHCTOBYBa-
THCH B PI3HOMAHITHUX Tally3sX: TEIUIOBAKYyMHIH, Teio-
TeXHilll, PyHHIBHHKAaX Ta3iB, B ONTHYHUX MOKPUTTIX,
B EJICKTPOJTITUYHHUX KOHJIEHCATOpPaX. ..

[Iprn BUPOOHUITBI KOHIEHCATOPIB BAXIUBY PpOIb
rpae Takuii mapameTp, ik MUTOMa EMHICTh TIOBEpPXHi, 10
HaTpsAMY TIOB'SI3aHUH 31 3MEHIIICHHAM rabapuTHUX pPO3Mi-
piB camoro koHjeHcaropy. PoOoTa mpucBsueHa cTBO-

PEHHIO PO3BHHYTOI IIOBEPXHi Ha aJIfOMiHIEBIH KOH/IEHCA-
TOpHIN (HoITb3i, 1110 CpUSTUME 301IBLICHHIO TUTOMOT €M-
HOCTI.

Il.  AHAII3 JITEPATYPHUX JAHUX I IOCTAHOBKA
[IPOBJIEMU

IcHyrOTB pi3Hi ctocoOu AJ1s 301TBILICHHS TUTOMOT €M-
HOCTI aHOJHOI KOHAeHcaTopHOi (ormsru. BoHu po3nmiss-
IOTHCSl HAa MEXaHI4Hi, XiMi4HI Ta crocoou momudikamii
MMOBEPXHI 3 HAHECCHHSM IUTIBKOBHX CTPYKTYp. MexaHi-
YHI criocoOu 3a0e3neyyoTh He3HAUHE ITiIBUILEHHS KOe-
(himieHTy 30UTBIIICHAS TOBEPXHi (BIIHOMICHHS TLTOII TJ1a-
JIKOo1 TOBEPXHI JO WIOPCTKOI, PO3BHHYTOI) B Meax
n =2 -6, ximiuae TpaBieHHi mae N = 2 - 10, mpu enekt-
POXIMIYHOMY TpaBJEHHS N 3HAXOJAMThCI B MeXax

15— 20 [1].

OTpuUMaHHS OKCHIY JTIOMIHIIO TaKoXX MOXKIIHMBE 32
JOIIOMOTOI0 METOJIB OCAIDKSHHS AaTOMAapHHX INapiB.
B 11b0My BUMAAKy Ha MOBEPXHi METAy CTBOPIOIOTH PO3-
BUHYTY ITOBEPXHIO, Ha Ky B IPOLECi AEKITBKOX PO3ie-
HUX B 9aci peakiiii ocamkyiots Al,O3[2]. Taki mpouecu
JOCTAaTHBO CKJIaJHI B MPOMHCIOBOMY BHUKOPHCTaHHi,
X04a 3aClyrOBYIOTh Ha yBary.
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Puc. 1 Cxema npuCTPOIO [UIsl pEaKIifHOr0 iI0HHOT'O OCaPKSHHSI aJIFOMi-
Hit0. | — eNIEKTPOHHO-TIPOMEHEBA rapmata; 2 — BOJO0OXOJIOKYBaHHUIT
THUTeNb; 3 — BOJOOXOIOUKYBaHHH IHIYKTOp; 4 — Ia3Ma mapy Al ta Oy,
5 — migKinagkoTprMay.

CrpykTypu Ha 0a3i OKHCIIB QIIOMIHIIO 3aCTOCOBY-
I0ThCS TIPM CTBOPEHHI Karaji3aTtopiB. BBaxaeTbcs, mio
ONTHUMAIBHUM HOCIEM, SIKMU 3a0e3Meuye MOoeHaAHHS BH-
COKOi aKTHBHOCTI Ta CEJICKTUBHOCTI KaTai3aTopiB TiJpo-
OYHNCTKH, € Y-OKCH]] ATIOMiHII0, SKHI OTPUMYIOTb IIPH Te-
PMIYHOMY PO3KJIaIaHHi FiIPOOKHCIIB amoMiHio [3].

Ha nmammii gac BiAKpUTO IEKiNBbKAa BHIIB CTPYKTYpP
Al,O3 (o, v, M, 8, 6 - Al203), siKi B OCHOBHOMY yTBOpIOBa-
JUCH TIPU TEPMIiYHii 00poOIIi TNTHHO3EMY, CTPYMEHEBOMY
IIa3MOBOMY HaIMJICHHI IpK aTMochepHOMY THCKY[4].

P0O3BHHYTY MOBEPXHIO TaKOXK MOXKHA OTPUMATH IPH
HAHECCHHI Ha IJaJKy MOBEPXHIO LIOPCTKOI, MOPHCTOI
TUTIBKH 3a JOTIOMOTOI0 10HHO-TIa3MOBOT TEXHOJIOTT B Ba-
KyyMHOMY cepenoBuiii [5]. V qaHomy BUNAJKy Ha ajro-
MIHI€BY KOHJCHCATOPHY (POJBTY B BaKYyMi OCa/IKyBaBCs
ANIOMIHIN y peaKTHBHOMY CepeIOBHIIII KHCHIO. B pe3yiib-
TaTi Ha MOBEPXHI YTBOPIOBAIHCH CTPYKTYPH 3 Pi3HOIO
MopdoJtori€to, 10 3anexana BiJ KOHLEHTPALil KHCHIO
B BaKyyMHiil kKamepi.

PoGora po3risiiac oTpuMaHHs Ta JOCHIIIKEHHS CTPY-
ktyp koHzmeHcatiB Al-O, yrBopenux mpu ocamxeHHi Al
B CEPEIOBHIII KHCHIO y BaKyyMi, a TaKOXX BH3HAUCHHS
(hakTOpIB, SIKi BIUIMBAJIM HAa MOP(OJIOTIIO TOKPHUTTIB.

I1l.  TIOCTAHOBKA EKCIIEPUMEHTY

Hnst otpumannst kouzaercary Al-O BukopuctoByBa-
Jach yCTaHOBKA TEPMOIOHHOTO OCaJDKEHHS
VBH DIL.II - 17/4, ocHamena popBaKyyMHHAM Ta KPiOKO-
HICHCAIIIMHUM HacocaMu. Cxema eKCIepHUMEHTAIBHOL
yCTaHOBKa 300paxkeHa Ha puc. 1.

B excrieprMeHTi BUKOPHCTOBYBABCS allFOMiHiil BHCO-
Koi uncroti Mapkn A-999-OI1. Moro BunapoByBaHHs Bi-
J0yBaJIOCh 3 MiTHOTO BOJJOOXOJIO/KYBAHOTO TUIIIIO 2 3a
JIOTIOMOTOI0 TePMOKATOIHOI €JIeKTPOHHOI rapMaT | mo-
TyxHicTio 10 kBT 3 KaTromoM mpsiMoro pozxapenHs. Ta-
K{H THII TapMaT JO3BOJISIE BUNAPOBYBATU METAJ 3 BEIH-

KOIO IIUIBHICTIO Hapy 4, ajie pH [[bOMY MIBUKICTb aTo-
MiB Ta iX i0Hi3amig 3HAYHO MEHIII, HiXK PU MarHeTPOH-
HOMY PO3IHJICHHI.

TexHonmoriuHy KaMepy YCTaHOBKH BiIKadyBald IO
Trcky He Bumie 5-10 Tla. B nporeci ekcriepuMeHTy THCK
KHACHIO B Kamepl HiATPUMYBaBCs IMOCTIHUM B MeXax
101 - 102 IMa.

Jlyist CTBOpEHHS IIa3MHU HapiB alOMIHIIO Ta KUCHIO
HaJ| TUIJIEM PO3MIII[yBaBCsi BOIOOXOJIO/KIYBAHUIT BUCO-
kouactotHui (BY) ingykTop 3, sIKHii KHUBUBCS IMITYJIb-
caMH TpoTsDKHICTIO 0,5 MKC TpM 4YacTOTi CIiAyBaHHS
880 xI'u Big BU-renepatopy. [ns 3nificHeHHs TEpPMOiOH-
HOT'0 OCa/DKeHHsI Ha MiIKIaJKOTPHMay 5 MojaBanach He-
ratuBHa Hampyra 3MmimenHs 500 B.

[TokpHTTS HAHOCHIIKCH Ha TVIAAKY ATIOMIHIEBY KOH-
JeHCcaTopHY (oJbry TOBIIMHOW 50 MKM Ta IUIACTHHH
kpemuito KJIb-10(100) B 0mHOMY TEXHOJIOTiYHOMY I[H-
KJI.

B nporeci ekcriepuMeHTy OyJin OTpUMaHI MOKPUTTS
3 TOBIKHOKW 3 — 16 MkM. BoHM moCHmiKyBammuch MeTo-
JlaM{ €JIeKTPOHHOI Ju(paKiii, peHTTeHOCTPYKTYPHOTO
aHaJi3y, PacTPOBOrO eNIEKTPOHHOro Mikpockomy (PEM),
PEHTTCHIBCHKOTO €MIiCIHHOTO MiKpOaHai3y 3 eJIeKTPOH-
HUM 30y/pKeHHsIM. OKpiM TOro, BUMipIoBajlach MUTOMa
€MHICTh IOKPHUTTIB B EJIEKTPOJIITI.

W

Puc. 2 MikpocTpyKkTypH NOBEpXOHb KOHAeHcaTiB cuctemMu Al-O.

P
02 , ITa-xB/MKM: a - 3,3-10%, 6 - 9,6-102, B - 2,1-10%, r - 4,5-10%.
k
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IV. PE3YJBTATHU TA iX AHAJII3

MIiKpOCTPYKTYpH TOBEPXOHb, OTPUMAaHHUX 32 JIOIIO-
Mororo PEM, mokasanu 3aiexHicTh MOpdoIrorii mosep-
XHI BiJl BMICTY KHCHIO B TEXHOJIOTi4Hi# Kamepi (puc. 2).

OCKUIBKM B YMOBaXx JOCHTh HHU3BKOTO THCKY MOJe-
KyJI{ Ta 10HH B 00’ €Mi TEXHOJIOTIYHOT KAMEPH MPAKTHIHO
He 3IITOBXYIOThCS, iX B3a€MO/Iisl BiIOYBAETHCS Ha MOBE-
pxHi KoHAeHCcalii. CTpyKTypH, 10 Ha Hiif yTBOPIOIOTHCS,
3aJIeKaTh BiJl KOHIICHTPAIIii SIEMCHTIB Ta MIBHIKOCTI 1X
ocamkenHns. Tomy OyB BBeneHuid mapametp POo/V , ne

PO, — mapriianbHuil THCK KUCHIO, Vi — IIBHIKICTH KOH-
JIeHcallii Ha MMOBEpXHIO. 31 301IBIICHHSIM I[LOTO MapamMe-
TPy CTPYKTypa KOHJEHCATy 3MIHIOBANACh BiJl BEJIHMKHX
OTpaHOBaHMX KPHUCTAJITIB 10 IMIOOYII, SIKI TAKOX CKJIaja-
JIUCH 3 TIIOOYII.

3a TaHUMU €JIEMEHTHOT'O CKJIa/ly TIOKPUTTSI METOJIOM
PEHTTeHIBCHKOTO €MICIHHOTO MiKpOaHali3y MapaMerpy
P0o/Vk = (1,4 - 3,3)-107 [Ta-XB/MKM BijmOBia1a KOHIIE-
mrpamis kwucuro 10,0 - 13,5ar.%, a mpu POV =
(1,0 - 4,5)-10 IMa-xB/mxm — 33,9 - 54,7 at.%. To6T0 36i-
JBIICHHS BMICTY KHCHIO B TIOKPHTTI BIINOBiZa€ mepe-
XO/1y BiJl OTpaHOBAHOT MIKpPOCTPYKTYPH ITOBEPXHI JIO TJI0-
OymsIpHO1.

Taxox 3 puc. 2 BUJHO, 1110 BiOyBa€THCS 3MiHA CAMUX
100y IsSpHIX CTPYKTYP. CrioyaTKy r100ymH CX0Ki Ha Mi-
KPOKPHCTAJIITH, MOTIM BOHM OPraHi30BYIOThCS B OUIBIII
rI00yaH, MO CKIANAIOTHCS 3 MEHIIMX TJI00YJISApHUX
00’ekriB. [Ipu nopanpuiomMy 301IbLICHHI KOHIIEHTpALii
KHCHIO IPaKTUYHO 3HUKAIOTH OB TII00YNH 1 3aiumia-
I0ThCS APiOHI MIOOYISAPHI 00’ €KTH.

3 ¢ororpadiit MikpoCTpyKTyp HOBEPXOHb BUIHO, IO
o0yl CKITaJaroThes 3 MEHINX TI00yI1, TOOTO MU Ma-
€MO crpaBy 3 GpakTaIbHUMHU 00’ €KTaMH 1 IUIOLLY ITOBEp-
XHI TOUITHHO PO3pax0OBYBATH yepes amapat ppaKkTaabHOT
MaTeMaTuKH.
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Puc. 4 Mopeni knacrepis (Al,03)4 [6]

3 puc. 3 BUIHO, 110 Ha XapaKTEPHUX TUIIAX PEHTI'€HO-
TpaM IUTiBOK KOHACHCATY PEECTPYIOTHCS TIIBKU TU(PPAK-
wittHi iHii Qasu amominiro. OkpiM TOro, crocrepira-
€THCSI 3MEHIIICHHS IHTEHCUBHOCTI PEHTI€HIBCHKUX JIHIN
Ta IX ICTOTHE PO3MIMPEHHS NMpPU 301IbIICHH] BMICTY KH-
cHIo B KoHAeHcaTi. [Ipu criiBcTaBneHHi poTorpadiii Mik-
POCTPYKTYp KOHJICHCATy Ta PEHTI€HIBCbKUX AU(PAKTOTr-
paMm BHIHO, IO 1€ € Pe3yIbTaTOM 3MEHIIECHHS PO3MipiB
o0JacTeil KOTEPEHTHOTO PO3CIIOBAaHHS PEHTTECHIBCHKOTO
BHIIPOMIHIOBaHHS (3€peH 1 cy03epeH).
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Puc. 5 3anexHicte mmuToMOi eMHOCTi 3pa3kiB Cp BiJ mapamerpa
P
0O, .
Vi

3meHIieHHs Kinbkocti Al-¢a3u B konaeHcati npu 30i-
npiieHH] TUCKY O miJl 9ac HaHECEHHS MOKPUTTS PU3BO-
JUTh 70 3MCHIICHHS IHTErpalibHOI iHTeHCUBHOCTI. [Ipu-
CYTHICTh B KOHJEHCATaX TIIBKA OJHI€] KPUCTATIYHOL
dasu — Al — TakoX TiATBEPIKYIOTHCS JOCTIPKCHHIMH
JIESTKUX 3pa3KiB MOKPUTTiB MeToroM [TEM.

BUCHOBKU

Takum yrHOM B poOOTI OyJNM OTpHMaHi MOKPUTTS
kongercary Al-O. Ha dhopmyBanHs #oro cTpyKTyp 3Ha-
YHOIO MipOIO BIUIMBA€ KOHIIEHTpAlisl KHCHIO B TEXHOJIO-
TivHIN Kamepi i 9ac KOHICH ATl

CTpyKTypH KOHJCHCATY 3MIHIOBAJKChH BiJ] TPAHCHHX
KPUCTATIYHUX JI0 KPYIMHO- Ta APIOHOTIOOYIAPHHUX TPH
MiBHUIEHHI TUCKY KHACHIO.

THCK KHCHIO € OCHOBHUM INapaMeTpOM KepyBaHHS
IpH YTBOPEHHI MiKpocTpyKTyp KoHmencary Al-O.

Konpnencar Al-O € ckiTaHO0 CyMIMIII0 KPUCTATIY-
HOI (ha3u amominito ta amopdHoi Al-O, B sikiii Ha gud-
pakTorpamMax He CIIOCTEpIraroThCs JiHil OKCHIHOI (a3,
npuramanuoi Al,Os.

VIMoBipHO, afoMiHil Ta KUCEHb YTBOPIOIOTH HA TTOBE-
PXHI KOHJICHCAIIIT CKJIAJHI KJIAaCTEPHI yTBOPEHHSL.

Hapiitnuia no pepakuii 19 yepsus 2017 p.

V]IK 621.382, 621.793

IMutoma emuicth 3paskiB Co Ma€ MAKCUMyM TIPH Ta-
pamerpax PO,/V. = 2,1.107 ITa-xB/MKM, Lie HOB’A3aHO 3i
30UTBIICHHSAM KIUTBKOCTI IEHTPIB XIMIYHOI aKTHBHOCTI,
10 MOXYTh B3a€MOJIISITH 3 €TICKTPOIIITOM.

IMpn toBumHax mokpurTs 3 — 16 MKM TIHTOMa €M-
HIiCTh IOBepXHi 3pocia B 2 — 10 pasiB, a B OKpeMHX BUTIa-
nkax B 250 B MOPIBHSAHHI 3 TIaIKOK0 TOBEPXHEIO aIFOMi-
Hi€BOi KOH/IEHCATOPHOI (hOIIBIH.
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Kues, Ykpauna

Peghepam—KonpaeHcat coelMHEeHHS ATIOMHHHS H KHCJI0POIa MOKeT CO31aBaTh CTPYKTYPbI ¢ Pa3BHTOI IOBEPXHOCTHIO,
rje OTCyTCTBYeT KpucTamimyeckas ¢asa Al2Os3, 0qHaAKO KOJIMYECTBO KHCIOPOJA B TAKUX KOHIEHCATAX COOTBETCTBYET CO-
AepsxaHuio kuciaopoaa B Al:Os. @opmupoBaHHe TAKHX KOHIEHCATOB MPOMCXOAMIIO B BAKYYMHOIi cpeje, re aJqlOMUHUI{
HCHAPSUICS ¢ MOMOIIBI0 TEPMOKATOTHON NMyIIKH NMPH HANMyCKe KHCJIOPOJa B TeXHoJIormieckyw kamepy. Toammua cios
HaxoamJach B mpegeaax 3 — 16 mxm. ITokpbITHSI HAHOCHJINCH HA ATIOMHHHEBYI0 KOHAEHCATOPHYIO ()OJbIY M INIACTHHBI
kpemuus. IloydeHHbIe 00pa3Ubl MCCIETOBATHCH ¢ HTOMOINBIO PACTPOBOIO YJ1eKTPOHHOT0 MUKPOCKOTA, TPOBOIMJICS PEHT-
TeHOBCKHI IMICCHOHHBII aHAJIN3 ¢ 3JIeKTPOHHBIM BO30Y:KIeHHEM U N3Mepsijiach yaeldbHasi eMKOCTh 00pa31o0B aTIOMHHH-
eBoii (poJIbru, NOKPBITOH KoHAeHCaTOM Al-O 3J1eKTPOJUTHYECKHM crocodoM. KoHIEeHTpauus KHCJIOPO/ia B TeXHOI0THYe-
CKOii KaMepe BJIMsJIa HA THI MUKPOCTPYKTYP, KOTOpPbIe CO31aBa/IuCh HA noBepxHocTH. IIpy ee yBenueHHH MPOUCXONIT
nepexo/ 0T KPUCTALINTOB K 17100y 1aM. Y/ieJIbHasi €eMKOCTb NOBEPXHOCTH 3aBHCHUT OT €€ MHKPOCTPYKTYPBI, TaK, B HEKOTO-
PhIX 00pa3uax oHa yBeau4ymiacs B 2 — 10 pa3a, B oTAeJbHBIX ciaydasx 10 250 pa3.

Buba. 7, puc. 5.

Knrouesvie cnosa — xonoencam Al-O; ocarxcoenue aniomunusn 6 cpeoe KUCa0pooa; wiepuiagole U nOpUcmvle NOKPLIMUL;
YOenbHaAA eMKOCHIb; MEPMOUOHHOE 0CaxtCOeHUe.
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Abstract—Properties of the surface determine its morphology. There are various methods for obtaining morphological
structures on the surface. These methods can make the surface more hard, smooth, rough, slippery. Particular attention
deserves the methods of coating in a vacuum environment. They provide the formation of film coatings of with a constant
elemental composition, morphological structure and properties on the surface.

The paper presents the formation of coatings with rough surface, which can be used in various fields: thermal vacuum,
solar energy, gas destroyers, optical coatings, electrolytic capacitors... These coatings were created by depositing aluminum
on an aluminum capacitor foil in oxygen environment.

The condensate of the aluminum and oxygen compounds can form rough (porous, spongy) structures where there is no
crystalline phase of Al.Os, but the amount of oxygen in such condensates corresponds to the oxygen content in Al2Os. The
formation of such condensates occurred in a vacuum by means of the thermionic deposition set-up equipped with pre-vac-
uum and cryo-condensation pumps. The technological chamber of the set-up was pumped out to the pressure of the residual
gases of 5-10* Pa. In the process of experiment oxygen was injected into the chamber. The oxygen pressure was supported
constant within 10 - 10" Pa. Evaporation of aluminum was carried out from a copper water-cooled crucible using a 10 kW
thermocathode electronic gun with a direct incandescent cathode. The water-cooled high-frequency inductor was placed
above the crucible to create plasma of vapor of aluminum and oxygen. It was supplied by a high-frequency generator with
a pulse duration of 0.5 pus and a repetition rate of 880 kHz. To carry out thermionic deposition, a negative bias voltage of
500 V was applied to the substrate holder. The coatings were deposited on a smooth aluminum capacitor foil with a thickness
of 50 pm and a silicon substrate KJIb -10 (100) in same technological cycle. Coatings with a thickness of 3 - 16 microns were
obtained in the experiment.

The resulting samples were studied using scanning electron microscope, X-ray emission analysis with electronic excita-
tion was carried out and the specific capacity of samples of aluminum foil coated with Al-O condensate was measured by an
electrolytic method.

So, coatings of Al-O condensate were obtained in the work, whose structures were formed to a large extent under the
influence of oxygen and depended on its concentration in the process chamber during condensation.

The condensate structures varied from the crystalline to large and small-globular with increasing oxygen pressure. The
oxygen pressure is the main control parameter in the formation of Al-O condensate microstructures. Only the diffraction
lines of the aluminum phase are recorded on the X-ray diffraction patterns of the condensate films. A decrease in the inten-
sity of the X-ray lines and their significant expansion are observed with increasing oxygen content in the condensate. The
Al-O condensate is a complex mix of the crystalline phase of aluminum and amorphous Al-O, in which the diffractograms
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do not observe the oxide-phase lines of Al20s. Probably, aluminum and oxygen form complex cluster formations on the
condensation surface. The specific capacity of samples Co measured in an electrolyte at a bias voltage equal to zero according
to the standard method had a maximum of the parameter PO2/V«. = 2,1.10"* Pa-min./um, related to the increase in the num-
ber of centers of chemical activity that can interact with the electrolyte. At thicknesses of a coating of 3 - 16 microns the
specific capacity of a surface has increased in 2 - 10 times, and in some cases in 250, in comparison with a smooth surface of
an aluminum capacitor foil.

Ref. 7, fig. 5.

Keywords — Al - O condensate; the deposition of aluminum in oxygen environment; rough, spongy and porous coating;
specific capacity; thermoionic deposition.
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