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®OPMYBAHHA HEPOBKITONNOAIBHUX ®A3
4F- 1 3D-EJIEMEHTIB JJ KATAJIITHUYHUX
MEMBPAHHUX PEAKTOPIB

[IpoBenene mochiKeHHs CHOPsIMOBAHE Ha BUPINICHHS (QyHIaMEHTaTIbHUX
3aBJaHb MO (OpMYyBaHHIO IepoBKiTomomioHux ¢a3 4f- 1 3d-emeMeHTIiB Ta
CTBOPEHHIO Ha iX OCHOBI €()EeKTUBHHX KaTAIITHYHHX MEMOpaHHHX pPEaKTOPiB
(mampukian, koHBepcii merany). [IlpuBogom s poOOTH CTallo MOBIAOMIICHHS
[1] mpo Te, mo y 2017 p. rpymnoto iHxeHepiB mig kepiBHULTBOM Cs0-HO By
(Xiao-Yu), Ponanbpna Kpeitna (Ronald C. Crane) i Axmena ['oniema (Ahmed
Ghoniem) Oyna po3poOuna MemMOpaHHa METOAWKA MEPEPOOKH BYTIJIEKHUCIOTO
razy B MOHOOKCH]l BYIJICIIO, SKUA MOXHa BHKOPUCTOBYBATH SIK MalMBO 1
CUPOBHUHY ISl XIMIYHOT IPOMUCIOBOCTI. MemOpaHa 31 CTpYKTYpOIO EPOBCKITY,
70 CKIaay $KOI BXOJSTh JAHTaH, Kalblliil 1 OKCHJA 3ali3a, HE IMPOIYyCKae
MOHOOKCH/] BYTJICIIO Ta IHII Ta3u, a TUIbKU KUCeHb. [Ipomyckaroun depe3 Hel
rapsiuvii  BYTJEKHCIHWI Ta3, BUEHI MPOMOHYIOTH PO3AUISTA NPOAYKTH HOTO
pO3KJIaJlaHHs HA KHCEHb 1 YaJHUN Ta3, SKUH MOKHA BUKOPUCTOBYBATH SIK
nanuBo. Il{o6 mnpomec orpumanns CO 3 CO, OyB eHepro HEBUTPATHUM,
MIPOTIOHYETHCSI BCTAHOBIIOBATH MeMOpaHuW Oe3nocepelHbO Ha YCTaHOBKAaX, B
SAKUX Y BEIIUKUX KUTBKOCTSX CHATIOETHCS BYTJIEBOJAHEBE MAJIUBO; TOJ1 €HEPTis,
HEOOXI1/IHA JJis peakilii, 0yne HaAXOAUTH Bij peakTopa (Ha eIeKTPOCTAHIIIAX, SIKi
MpaIooTh HAa NpUpoAHOMY rasi). OCHOBHUN MPOAYKT HOTO CHATIOBaHHS -
BYTJICKUCIUN Tra3, TOMY BY€HI NPOMOHYIOTh IUIUTH TMPUPOJHUN ra3 Ha JBa
noToku. ['a3 mepuioro MmMoToKy CHajatoBaTH JJIsi OTPUMAaHHS €JIeKTPOCHEeprii Ta
Harnpanatu CO,, o yTBOpHBCs, B KaMmepy i po3kianands Ha CO i O,, a ra3
JApPYroro TMOTOKY BHKOPUCTOBYBAaTH [Jisi 3B'SI3yBaHHS KHUCHIO. Takuil migxina
3MO’K€ 3HaYHO 3HU3UTH BUKUAU BYTJIEKHUCIOTO Ta3y B atMocepy Ta miABUIIUTH
€(EeKTUBHICTh CYMapHOTO IMPOIIECY.

e mOmMYK anbTepHATUBHMX BAPIaHTiB CTPYKTYpH MeMOpaHH, sKi
J03BOJISITh 30UTBIIMTH MPOHUKHICTh IJIsi KUCHIO 0€3 BTpaTH CEJIEKTUBHOCTI,
BHOOPY OCHOBH 1 cIOCO0IB HAHECEHHSI aKTUBHOTO I1apy, NoOya10BU €(eKTUBHOI
KOHCTPYKIIii, 110 BIATOBIa€ KOMIUIEKCY BHUMOT, MacliTaOyBaHHs MaTepiajiB
JUTSL TIPOMUCITIOBUX MOTpeO, TEPMOIMHAMIYHUX PO3PAXyHKIB CIIBBIHOIICHHS
MOTOKIB Ta3iB, Tomo. KaTamiTuyHui MeMOpaHHUN pEakTOp MICTUTh IIUIBHY
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MeMOpaHy 31 3MIIIaHOIO MPOBITHICTIO (€IEKTPOHHOIO Ta 10HHOIO MO KHUCHEBUM
anionam). Ilim miero TpagieHTa TapIiaibHOTO THCKY KHUCHIO MO0 OMHIET 1
. . . 2- .
JIpyroi CTOpoHW MeMOpaHu KHCHEeB1 aHioHn O, M0 HAAXOIATh 3 TOBITPA,
MPOXOISITh Yepe3 MeMOpaHy BiJ IMOBEPXHI OKHUCHEHHS 10 BiIHOBIIOBAIBHOI,
mo0 Ha HIA BCTyNaTH B pEakIil0 3 METAaHOM. TpaHCIOPT KUCHIO uepes

MeMOpaHy CKIIaIHUH 1 HAJII4y€e CYKYIHICTh 13 IIECTH €IEeMEHTapHUX CTaIil.

ABTOpH K aJIbTEPHATUBY PO3MIAIAIOTH CIIOCIO GopMyBaHHS KaTaTIiTHIHUX
MeMOpaH 3 BUKopucTaHHsIM pigkux P3E-BMiCHUX HITpaTHUX MPEKYPCOPiB.

3apa3  3’SCOBYIOThCS ~ CIIOCOOM  KEpyBaHHA  TapaMeTpaMu  TaKUX
GYHKIIIOHAIPHUX MaTepialliB 3a paxyHOK BHOOPY CKJIaay, YMOB CHHTE3Y 1
HacTynmHOTO 00poOneHHs. IllupoTta ¢GyHKIIOHATBPHUX 3aBAaHb, MPUHIHMIB 1
croco0iB TX BUPIIIEHHS, BiICYTHICTh MaTepialiB, [0 MOBHICTIO 3a/I0BOJIBHSAIOTH
yBeCh KOMIUIEKC TEXHIYHHMX 1 TEXHOJIOTIYHMX BHMOT, IX CYMICHICTb
3YMOBIIOIOTH BIZICYTHICTh YHIBEPCAIBHUX METO/IB iX PO3B’S3KY.

Jl1s1 BinTBOpeHHS MOHO(A3HUX 3pa3KiB 3 PEryIbOBaHOIO YIOPSIKOBAHICTIO
KaTIOHIB 1 BakKaHCIdH y KpHCTagorpadiuHUX IMO3HUIIIX CTPYKTYp IUIOBUX
MPOAYKTIB 1 3aIo0iraHHs BTpaT CKJIaJI0BUX PO3POOIAIOTHCS
HU3bKOTEMIIEPaTypHI METOIU «M’SKOi XiMii» 3 BHKOPHUCTAaHHSIM €JIEMCHTIB
TiApOJi3y, CHIBOCQKEHHS, 30JIb-T€JIb IMPOIECiB, KOMIIJIEKCOYTBOPECHHS,
Mipodi3y, METOJIB TIOBEPXHEBOI'O CaMOPO3IOBCIOIKYIOUOTOCS — «TOPIHHSI
pIIKUX 0araTOKOMIIOHCHTHHX HITPAaTHUX CHCTEM Ta 3  KOMOIHOBaHHUMH
cnocobamu  akTuBaiii. BukopuctaHHs ~ TakuxX ~MmiAXOAIB  3a0e3medye
TOMOTEHI3aIlii0 TEXHOJIOT1YHUX CUCTEM Ha MOJICKYJIIPHOMY PiBHI 1, IK HACI/IOK,
oJIcp’)KaHHS BIATBOPIOBAHUX CTPYKTYPHO-UYTIMBUX XapaKTEPUCTHK I1IIHOBOTO
MPOAYKTY 13 3aJIaHUMU OJHOPITHICTIO, BIACTUBOCTSIMHU, CTaOUIbHICTIO [2, 3].

byno BcTaHOBIEHO, MO Yy pa3i BUKOPUCTAHHS MeMOpaH 3 TMEPOBCKITY
JIMITYIOUOIO CTaJi€l0 € TIOBEpXHEBHMH OOMIH 1 ocoOmmBOo OOMiIH Ha
BIIHOBIIOBAJIbHIN ~ TOBepxHI MeMOpanu [4]. 3anpomnoHOBaMH METOJaMHU
MPAKTHYHO pEali3yeThCsd PO3BHHCHA ITUTOMA IOBEPXHS OOMIHY 3a paxyHOK
PO3BUTKY MOPUCTOCTI MOBEPXHI MEMOpaHHU, 30UIBIIICHHS YKclia aKTUBHUX MICITh
OoOMiHY 1 HIUTBHOCTI 30H KOHTAKTYy HAHOPO3MIPHUX TPaHyII.
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