OT3EIB

Ha asTopedepar nuccepramuu C.P. Ky3senopa «Onrumusanys BanagueBbIx crasop IUTS
co3aaHusa MeMOpaH, 061a1arommx BBICOKOIPOM3BOHTEIIBHEIM [IEPEHOCOM BOIOPOIAY,
TIPEACTABIEHHOM Ha COUCKAHHE YUCHON CTENEHH KAH/HIATA TeXHIYECKIIX HayK (II0 CIEeNHanbHOCTH
2.6.17 Marepuanosenenue).

HAucceprammonnas paGora Kysenosa Cepres PusaGexoBuua mocasmena HCCJIEOBAHHIO
PacTBOPMMOCTH H mepeHoca Bogopopa B OI[K-cmiaax V-Fe — NEPCICKTHBHOM MaTepHalle JUIs
H3TOTOBJIEHHA BBICOKONIPOH3BOAUTEHHEIX MeMOpaH, ofbmamarommx 100% CeneKTHBHOCTBIO K
BOZIOPOZY, a TakXe ONpPENCNCHHIO ONTHMATLHOMY CONEPIKAHHMI >Kele3d B CIIIABAX V-Fe mma
TIPEAOTBPAICHNs paspymeHnss MeMOpaH M3 JAHHBIX CIUIABOB IpH MX 3KCIUTyaTaluH. AKTyaIbHOCTH
TEMBl HCCIIECIOBAHHA CB3aHA C CO3JAHHEM HEJIOPOTHX M BBICOKOIPOM3BOJMTENBHBIX MeMOpaH,
obnamaromux 100% CeNeKTHBHOCTBIO IO BOZIOPOYy, KOTOpBIE MOTYT OBITH HCIOJB30BAaHEI B
TEXHOJIOTHAX TIIyOOKOH OYHCTKH BOMOpOHA: OYMCTKA BOJIOPOZIa OT YITIEPOACOAEPIKALIMX Tra3oB B
Ta30BOH M HE(YTEXUMHYECKOH NPOMBIILICHHOCTH, IS THTAHMS HH3KOTEMIIEPATYPHBIX BOAOPOIHBIX
TOILTMBHBIX 3JIEMEHTOB, IIIy00Kas 0YHCTKA BOAOPOA VIS TIOTYIPOBOHHKOBO# ITPOMBIIUICHHOCTH.

IlepeuncinenHsM TPeGOBAHMAM OTEHIHATHHO MOTYT YIOBJICTBOPSTH BaHAIHMEBbIE MEMOPAHEI
C 3AIUTHO-KATATUTHYECKUM TTOKPBITHEM, OJHAKO B YCIOBHAX MX BO3MOKHOM OKCILTyaTallHH HMEIOTCS
KECTKHE TeMICPaTypHEIC orpaHd4enus. C OmHOM CTOPOHEI i IIPEAOTBPAILEHHUS OXPYIIYHBAHUS
MaTepuana MeMOpaHBI M3-32 BBICOKOH PACTBOPHMOCTH BOZIOpOJa B BaHAJIUH, TpeOyeTcs BHICOKAS
TeMiieparypa Hx okcrulyaramuu (Gomee 400°C), ¢ apyroit cTopoHsl, IPH BBICOKHX TeMIlepaTypax
IKCIUIyaTallikl yBE/IMIMBACTCA CKOPOCTh B3auMHOM muddysmu Mexny sanammeM MaTepHaIoM

TIOKPBITHA, MPUBOJINIAS K OOpPA3OBaHHIO BKIIOYEHHH HOBBIX CIUIABOE B Marepuane MemOpaHEI,
OIOKHpYIOmEX IIepeHoC BOIOPO/A.

B cBasu ¢ ateM, BaxHelimel 3amauelf sBisercs CO3ZIaHH€ CIIJIaBa HA OCHOBE BaHAIHS C
IIOHIKEHHOH ~ PacTBOPHMOCTBIO BOJZOPOJA, IIO3BOJISIOMCH MeMOpaHe He paspymuTECS —IIpH

SKCIUTyaTanun 1pu Temneparypax Hmwke 400°C. B 1o ke Bpems ckopocts auddy3nu Bomoponsa B
CIUIaBE JIOJDKHA OBITH CpaBHHMA C TAKOBOH B UMCTOM BaHAIHH.

B aBropeepare mucceprammm Kysenosa Cepres PusaGexoBHua mompoGHO OmMHUCAHEI
PE3YJIBTATBL SKCTICPHMEHTANLHOTO HCCIIE/IOBAHMA PAaCTBOPHMOCTH H IepeHoca Bogopona B OIIK-
cinasax V-Fe, u3 KOTOpEIX Jenaercs OGOCHOBAaHHBIH BBIBOX, HUTO JNAHHBIC CIIABBI SIBJISTEOTCS
TOAXOMAIIMM MATEPHATIOM JUIS CO3J@HHS BHICOKONPOM3BOIUTENBHBIX MeMbpan, obmanaromux 100%
CCNICKTHBHOCTBIO K BONOPOMy. OmpeleNeHa ONTHMAIbHAS KOHIEHTPAIS JIETHPYIOIIETO JJIEMEHTA,
TIO3BOJIIOMAA  IPEOTBPATHTE paspylICHHe MeMOpaHbl NPH ee JKCIUIYaTAlHH W OJTHOBPEMEHHO
COXPAHUTD BBICOKYIO IIPOM3BOIMTENBHOCTD, B HECKONEKO Pa3 IMPEBLIIIAIONLYIO IIPOM3BOIUTENHHOCTD
NaUaIueBod  MeMOpaHbl aHanOrHYHON TommumEEL Kpome sTOrO, OIpeJe/ieHa ONTHMANLHAS
TeMIICpaTypa SKCIUlyaTalMd MemOpa H3 cmraBoB V-Fe, HMEIOLMX 3allHTHO-KATATHTHYECKOS

TIOKPBITHE, NPH KOTOPOH HMX NPOHM3BOAMTENBHOCTH COXDAHAETCS BBICOKOH B Teuerwe 18000 4acos
SKCILTyaTaI[HH.

Hayunas noBusHa paGoter Kysenosa Cepres Pu3abexoBHua cOCTONT B TOM, UTO B Heli:

- YCTAaHOBJICHO, UTO Jeie30 3p(peKTHBHEE IPYIrHX JIErHPYIONHX SJIEMEHTOB B OlLIK-crmaBax
BaHa/HK CHIXKAET paCTBOPUMOCTE BOJOPO/IA, PACTBOPEI BOZOPOJIA B CILIABE ¢ cozep:kanueM Fe Beire
7 ar.% Bemyr cebs Kak HueadbHBIE BIUIOTE 0 KoHIeHTpauud H/M, Onu3kuxX X 3HAYCHUSIM
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- YCTAHOBIICHO, 4To st Marepuana u3 OLIK-crmasa V-Fe ¢ COMEPXKAHUEM JIETUPYIOILETO

smementa 7.0-13.1 ar.% B mmamazome Temueparyp 300-400 °C mactymaer puek BOJIOPOJIHOTO
OXPYIMHMBAHHSA NIPH NABJICHUAX Bofopoza sbime 0.6 MITa;

TIOJIy4eHbl 3HAYEHHS! KOHCTAHTHI PACTBOPHMOCTH Bomopona g OIlK-crimasa V-Fe ¢
cozepxanueM dxemesa 3.5-13.1 ar.% B mmanazone Temuepatyp 250-450 °C, npu 3ToM KOHCTaHTaA
PaCTBOPHMOCTH CHHIKACTCS TOJNBKO 33 CYET H3MEHEHHS SHTAIBINK PaCTBOPCHHS IIPU JIETHPOBAHHU
BaHA/Hs JKCTIE30M, & HEM3MEHHOCTh HpENe/IbHOM KoHUmeHTpanuu H/M U 3HTPONHIHOTO MHOKHTENS

TOBOPHT O TOM, 4YTO YHCJIO MeCT aGCOpOIMH yIi aTOMOB Bojopona B pemerke OIK-crnmaBos
TIPAKTHIECKH HE MEHSECTCS,

- OIPE/ICTICHEI 3HAYCHHS MPOHUKAIONIETO [IOTOKA BOAOPOJA qepe3 MeMOpansl u3 OLK-crurasa
V-Fe ¢ comepranuem xenesa 3.5-13.1 ar.% s TeMIepaTypHoM quanasone 300-450 °C mpu BXOIHBIX
AasnieHusx Bonopona 0.1-0.8 MIla u armMocepHOM BEIXOIHOM JAaBIICHHH, TIPH 5TOM IUIOTHOCTH
TIPOHHKAIOMIETO MOTOKA CHHXKACTCSA C POCTOM CTEIEHH JICTMPOBAHUS, HO OCTaeTcs B 2-3 pasa Bbliie
TI0TOKa Yepe3 najliajueByo MeMOpaHy aHAIOTHYHOMN TOJIIMHE] B YKa3aHHBIX YCIOBHIX;

- OIPEAC/ICHBI 3HAYeHHs Kodhduimentor muddysun Bomopoxa B OLlK-crmaBa V-Fe ¢
ComepxaHueM xenesa ot 3.5 o 13.1 ar.%;

- YCTAHOBJICHA KOPPEJAIUA CKOPOCTH MEPEHOCA BOIOPOIA Yepes MeMOpany u3 OIK-crmasa V-
Pd ¢ conepxannem Pd 9 ar.%, TIOKPBITYIO ¢ 00EHX CTOPOH CIIOSAMH Majiaiys TONIHHON 1.5 MKM, C

H3BECTHOH CKOPOCTBIO IIpOLEcca B3aMMHOI mapdysun B cucreme V-Pd mpu TeMIlepaTypax
300-400 °C u BpemeHH 3KCIIO3HIHY [0 18 THICSY 4acoB.

Io conepsxanmio aBTOpedepata MOIKHO CaENATh HECKOILKO 3aMevaHuii:

1. Tlockonpky aBTOpOM GBLIO YCTaHOBIICHO, YTO MHHHUMAJILHOE COJIEPIKAHKE JKee3a B CIIIaBe
AOIDKHO COCTABNATh 7 aT.% (U1 MPENOTBPALIEHUS Pa3pyIICHHUS MeMOpaHBl BO BpeMs ee
paboTEl ¢ BOZOPOIOM), OTKPBITHIM SIBISETCS BOMPOC O COXPaHCHUH LIETIOCTHOCTH MeMOpaH
13 MaNoJICrHpPOBAHHOTO cItasa (3.5 aT.%) [ocie SKCIEPHIMEHTOR ¢ BOJIOPOJIOM;

2. B pasnene aBropedepara, nocesmenroM 3 ITIaBe, yKa3aHa KOHLEHTPALUs PaCTBOPEHHOIO
BOZIOPOJa, TPH KOTOPOH MPOMCXOMMT IIEPEXON METAUlAa M3 IUIACTHYHOTO B XpYyTKOe
COCTOAHHUE. 3aBUCHT JIH 3Ta KOHIEHTPAIHS OT CTETICHH neruposanus OLIK-crnasos V-Fe?

Crenannble 3aMevaHys He CHEXAIOT 3HAYMMOCTD OPE/ICTABICHHBIX PE3yJIbTATOB U BHIBOJOR.
Huccepranus Kysenosa Cepress PuzaGekopmua MPEACTABIIET cO00H KBATM(DHKAUHOHHYIO PaboTy,
BBIIIOJIHCHHYIO HAa BBICOKOM YPOBHE H CONEPIKAILYIO 3aBEPIICHHOE U aKTyaJIbHOE HCCIENOBaHHE C
HAy4HO OOOCHOBAHHBIMH BBIBOJZAMH. Pe3yibrars paboThl BaXHBI KaK IS pa3sBHTHS TEOPHH
BOZIOPOZIONIPOHHUIIAEMOCTH METAUIMYECKHX CIUIABOB, TAaK W JUIS IOPAKTUYICCKOH TEXHOJOTHH JyIst
BOZIOPO/IHOM 9HepreTrkH. Cunraro, 9to pabora Kysenosa Cepres PusaGexoBrya monHocTs0 0TBeuaeT
TpeOOBaHUAM, IPEIBABISEMEIM K AHCCCPTAINAM HAa COMCKAHHME YYEHOW CTENeHH KaHI(uIaTa
TEXHAIECKHX HAyK cormacHo mm. 9-11, 13 u 14 nelictByromero «[logoxkeHus o TIPHCYKICHHUH YUEHBIX

CTeNeHel», a e€ aBTOp 3acily>KHBaeT NPUCYIKIECHASA €MY. YYECHOH CTENEHHM KAHOUIATA TEXHUYECKHX
HayK 1o cnenuanbHocTu 2.6.17 - «<Marepuanopenenney.” ” © :

K. ¢.-m. 1., nonenr kag.
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' Tonmoe napMenoBanue
' 06pazopareLHOl

DerepajibHOE FOCYIAPCTBEHHOE OI0/IKeTHOE
00pa3zoBaTe/IbHOE YUPekK/IeHUEe BLICIIEro
. obpaszosanus «Caukr-IlerepOyprexuii

Opranu3aruu rocy/1apCTBEeHHbINH YHHBEPCHTET»

CoKpaleHibic Cankr-1lerepOyprexuii rocyiapeTBenibii
. HAUMEHOBAHMUSI YHHABCPCUTCT,

obpazoBarelsHOM Canxr-IlerepOyprexuii ynusepeurer,

Oprainu3zanuu

- ClIel'y

AJipec MECTOHAX 0K/ ICHUS
oOpasosarensHoit
opranu3aluu

KonTakrusie Tesiedonnt

Poccus, 199034, Cankr-Ilerepoypr,
Yuusepcurerckas nab., j1. 7-9
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+7 (812) 328-20-00
+7 (812) 325-87-36 (daxc)

AJipeca 2JICKTPOHHOM T0YTEI

spbu@spbu.ru

Caiit

https://spbu.ru/universitet

OyHKIMA ¥ 1OJHOMOYHMA Yupejlureiss oT uMenu Poccuiickoit dejiepanun
BBITIOJIHACT [ IpasurenscTBo Poccuiickoit

Poccniickoii dejieparun n dejicpaibHOC AreHTCTBO 110 YIPABIEHUIO TOCY)[APCTBEHHBIM

HUMYIIICCTBOM

BOepepanuu.  OtjenbHble

byHKIIH
HOJIHOMOYMS YUPE/IUTCIISL OCYIECTBIISIOT MUHHCTEpCTBO HAYKH U BBICIIETr0 06pa3oBanms



