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TE - Thermal evaporation

MS - Magnetron sputtering
PVD - Physical vapor deposition
\ . AL - Adhesion layer
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dztso " j HBHABSHT ¢ OCSIdo,Oydldts Me M z2 Y ditls gz ddztst ©
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dso ' 7 COlOddlsduyujMSédr d&BjlssHse ftoj otcOn jddw d
LdzOyddzr J ftesHizCIsr .

l tosHisSdzy O Isfpw  d ddzlsj dzmd ¥ dydekzs Isiw  d Mmidzj H
ddels j dzdzj SIsO©O (RR) ® d34lst5Htsdztqu'5 W Iz dzH O 3§ dzls O dz!
~ddi3dd d dOEz¢ B @GOl jtcd OdzOR BJMfjydeOjls L dzO
OdzOdzd L ddtgls jde JOM C tstc j dzd § Utrstsu;fnfnts tQOLtQOBlsIchf
dMdzd t©Oder "j dMyftsdz L soOdegdJ RR © fnl]’teq’dzdd30dztsfr]J
RR fJjtejrtsHdIls o tOLtYH tOBtyYydr dJdMmistclz 3 dzlstso
Istsd3 udfmdzj .

tOLoadlsd]y WkdzHO®R] dlsOdz! dz"@ » d&OES 5 dZOf tcOo C
ddzsj cteOydd dzj MCtsdzr Cdn dzOkzydzr = dzOf teOo dzj dzd 2
ofmMj dOftcOodzj dzdw dMmdzi Hse Odzd?2  t©WOL OB BISESE ¢
zOf tc © dgjladmOls j ¢ d d 1 6t t A, WOCIlsdyj MSd st to]
ftcOCIsdyj MSkzs toj OdzdL Oyds . Clts btejBlzjls ko j dzdn
dmmdzj Hso Odzd?2 © HOdzdz' = O tcOo dzj dzgdW r o tWOMRSE OF
O OS] ML HOdW] spOrr dpfEisyedd®ddsdcd 2 d dzOk ydz
Ztctso daw .

1t btetsodzss WhkdHO®R) dzsOdz dz' &= dMidzj Hise Odzd 2 ¢
it smMmd2MEOY AjHjtEOYdY MOy sy dz0 Ektetseodzj 9]
CoOdzdW dydtetseo Odzder = dzOEydzr » COHttse d dzseo "'-n t6C
sjrddy BARFEO ftcjH" HEMN R dzj Is.

] COydmMlse ] tmMdseodzr » WOCItsttse, fMH jtey do O
dzj HsMIsOlssydesy W JddzOdzmMdteso Odzdd L OCEkYBE dzso 56
sBtstczHBSO OdzdwY d twWOMRtsHAE » BOjtedOdzseo HdzW j @G5
dzj HsMIsOB g Nis§ s MisOo ¢ dzOk ydz' Ri diitptsitste 2 HL dzdzQut ¢
9 BtecOddLOYdWw e, LOd]BOshdamw WikdHO®R dsOd dz
W J tor HdWlisj dz2 desfisd, GH] ktetse j dz& L Otcf dzOIls
L Otclf &zOlsOdffsmikgyo b RIS o Odzd¥W d ydtctso Odede n ARV
W Iz dzH Od3] dzlsdO dif telzf 3O H dzf d3d tcOL OB sIs ¢ O3] .

vOCY ] MrtcOdw s sy ftetsBdzj 3" , fMowL Odadz" j € C
ZdzH Od3j dzls Odz' dgr = t©OL tcOBBISE o ftetsd3 M dzj dzdatsfls ¢
GsMikzH Otemlise j dzdzts G s LOCOLO d20 ©OLKOBEISSEZ Cts
s ndesdztse J2tsls Qe fdgisdc@ded L a3 , B dzi e YyoOs h dj f tetsH
sisfmMikzlsMisozt Is dzOdzsetsor §j d ddz' § MismMser §ssh i)
d dz04f tedrf L o sHMlse j dagdz" = Btec OdzdL Oyd2 o L OCOLJ

1 Oy dgj 2 dtsflsdy  ded™ [ mpdtsH ¢1 L O 20:

1 Oydzgj2hdd HBsMmisdyjddw wjSydd dOkzS 6
1. uBLHOd,] deso" 7 orf MsCsMjdzj SIsdoade = 1 CMlsts
mMeoOodHdw dd ftesydres tjJHSECBL Jd3j dzd dzr = 1 O
t OL OB ts5ls Odz' 1 CMsteOS ydsdede § MdMmlsj &3, 5B

==

1 CisteOC ydsdadets?2 M stsedetsmis: 8 d jJ BECtsls! 8 tstec C
t1 ¢, ftedetsHdz §j HdzW drLodzj yj dedw yJjdedzr » Ctsdif t
diMlstsydd S tso .

[fMEh jmlsedzjdz MddasjL d dhmMmdzjHse Odz® 1§ Mists
ORdHd 7 1§ fij SQtOEdpLdsdsjoh j dzdz’ 7 HOGdzdCtsdzr ORI H 5o
dmf sdz! L so OdzdwY MBjHJdzj dzed?2 desoatsets IsdfO o ot
"Hjtdsets sty dde@. HOCds s dats ff Baklz Wi dedz 7 o e
MdMmisj BOIdyj ME et dLizyd dedw ftesyd Mintse ¢ 53y
1 CMsteOC ydesdede = MdMmlsj BOR dz0 tsMdztg9) j I eq H@xizdy
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fOddzH e S sd ORJHEBe o LOoadMmMddissmisd s fMlstet
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Sharov V. E., Tikhomirova Y. T., Kostikova G. V, Demina L. |., Zhilov V. |., Tsivadze A. Y.
Extraction and complexation of trivalent cations of selectigidd¢k elements in systems based on
N,N édiisopropytN,N édiphenyldiglycolamide. Journal of Molecular Liquids, 2025, 437, 128504.
IF 5.2, Q1) d. DOI: 10.1016/j.molliq.2025.128504
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2. Rdzdzso Oydtsdedzr 2 MismMse fodzzyj ddy {stesh Ctse

lfjtoar j odzizyjd bOdsOdtsesr §j ttesh ¢d (d L
B sOzzEtece dyd MEsets € dzOMMO M 1 CMiste] BOdz! dzs o r fy
H dzw dL e slstso dzjf dgdef lds'BA | dgezth) s C sy &3¢ d = CdzH § dz O
ftoesdL otsHmisedzh hi dzj € Istcts dadats 2 ftesHEZSydd ( 2O f te
dmf sdz' L soa Odedw f jtojHBSo B2 € del ztc] dzls dzts mp@stsiEPs B dz
fso jterndzMisd WOMiEaRET) . ZQCQ@EIOZzcedf) ftstesh Cd,
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fsLosdzvjls dr dhftd L tso Ols! sO¢YJ o C0OyJjMmlse j
d3d Is © dzdzO .

S, M¥r a - <Co,°/o o

1,4 1
1,2 4
1.
0,8 1
0,6
0,4 1
0,2 1
0
50 800 850 900 950 750 800 850 900 950

T.°C T;°C
t dmMkist 0o dMmd dssMmls EHjd des?2 o jtendzsiisd ( O) d
sOdZls OO ls Isj i3 j cOlskter o tsffyls Odatse dzj

NGO * N W & 01 o N

JtecOddr@®YgIf o s1.A 1 9
teCtsosHedds j ddd. ., H. Is. dza. [tedztse 1. [ ., ¢
lezedzd S Oydw:
1 Ols. 284219B2 2tk ,9 /[P @0 0 Bu/faBtsB f sz yj dedw ff st
Jtodztse 1 . [ ., szsmtse 1 . 1 ., sdmjdzjeo .1 ., 1t

105



BEHYJdIsdesy Byt yHjdedy dOESd AJHJ G dMmmdzj Hiso !
10

HtSo
(ARA s1A7T1¢62024131623/05; LOwesdz. 21. . 20214
3. ldzdwdedy EZcedzjtesHO dz20 MistekzSlskztelz Mo ts?2 Mise
fJjtoj i3 dzdetsets MsMisOGw © ( Hf NbTaTi Zr)

sJtOBdui MEdy BOLjtedOdzr dO hdzseo j o' MsC 51

l]’teq’adzc;QOBIs LdzOydlsj oz' detsy o ded d3Odzdjy dMmMmdzj HisS9 Ol
Mo ts2Mmiseo Ods, o' MBEC?2 (ool sdds? Mists2C sfisd
Isj B § tOIsktc. dzdurtcj H- OteB d H dzOW CiteOBdE O or L o
Il " MsC sl dzlstesf d2dz" j SOtBdH'™ (1 Cs) wodzws Isqw f j
gL desismists2 ¢ d A L Oh dlIsdz =~ fsCter Isd?2, or MsC s W
qLHjdzd?2, tOBslOshdn ftdCsj & jcOlskzteOR o' h j 2

Il MtmMlsOe 1 Cs oCdzs yosls fjtejrntHd jJ d3gj IsOdzdz
Cslstster § M smse dz Wstcdzd tctso Ols ! MisOB d dz' dz" J
CGtoOdzj yJ dzlsted tets 9 O dzdzts 2 tej N jlCts2. { Hdzts2 gL dz

(Hf NbTaTi Zr )4, Coltw@®ish | dtusdzipsl s zjlso, s ofj s \
flsts2CtsMmis: ¢ sCdMmdjdds fted cOLH]ZOB] W) NS dn
HJOCteOB®B 780 e d MigEASE s dzd v 6OMMUJ Odzdzts2 B stH s
9 BHodEYOLdGsE COtaEksy j BHENBI@TEZMNY tsls 35 HE

Il MOkt ¢ dMStktseatsets § dzOL o3y dzdesc s MY § € Ok
1 ¢s dL MmMd3g md dBjrOddyj Mcéd dzjcdtetse Odzdetsets 1 st
Cskzdyi mMlsejy I 30 HEBS 65 OB. %. [ JjlssHtsd HJWW
ZMisOdetso dzj tetpL YlstslsHgails ftod Isj B jteOlskztej 136"
My j ¢ Oded W MH j ey Odad | Zedzj esHO ) ©GHdds?2 mils ts
ftedmMizlsmMiseze hdrn o YotwshCj E¢MdHtse Zr d Hf, C
HdWWEZLdd &6 dzj teass20 ffasitdpdc OW (flstzlsc j dzsMmistelz § Is Iz te dz
fsCOLOdz dzj SHdzesStotsH dgtsfiyls MBHj ey OdedW EZGdzj tesHC
( e ks ¢

a) (HNbLTTiZIC, 6) s

WeFLK 4 ML + rpachie

'S

tn

=]
1

S
B
©
!
H

QLI * MUHN OUK + TUR# + Ny

J_
5
MapameTp anemMeHTapHON RYERAKK (A)
5
o«

A

/ = B ofweme
u 4 Ha nopepxHocTi

as = nss - . T T T T 1
——— 2 i 03 04 05 06 07
ATOMHaA aons epeaeHHoro C

t dMzBBOL 59 0% HJOGCtOBRBO MYfEYj dff f(CHS CNtpj TisateT i Z rdx j Q3§
MYy jujddz = tBLOL Yytse ( B)

FLE#T + MUpe2

N
o

JtecOdzdu O s teBztce M d2 §tsdzdlsj ~dzd yd MEd2 E

tCtsoHdI] @2C Oe@aeP€r R. t.2HMC B2

tCtsosHdIs] dz nigfh&kswo ®fzfl s, H.Is. dz. , f tctsW

bolstsgpdds ¢. C., tOLE®BO 1.1., IdksCdlsddd
leedzd COydd

1. Razumov N., Makhmutov T., Kim A., Popovich A. Synthesis of {@gtropy carbides

(TiTaNb)HfyZr,C with strong thermabxidative resistant properties by mechanical alloying and

spark plasma sintering // Journal of Materials Research and Technbl2gg3.7 Vol. 27.1 P.

7184 7194. DOI 10.1016}.jmrt.2023.11.121

106



2. sdqdz ¢. ¢ ., JLjtemCs2 1.10., t OL ks 1. ] .

(TiTaNb)xHfyZr,C i o MsC dd&Bd Isj tsd3tsts€ dmdzd Isj dz' dzr d@3d Mo ts
dzj c Jtetso Odzed W d Mitcso BGE B f dzOL d3j dzdzts G 5 My j ¢
BB s Odzdzz te e d W dzC yqdsdzOdz! dg' j THIsCter Isdgw. 2024
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