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XRD

ApyM Aertovpylag

https://www.youtube.com/watch?v=
OHMzFUoONLS
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https://www.youtube.com/watch?v=QHMzFUo0NL8
https://www.youtube.com/watch?v=QHMzFUo0NL8
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X’Pert Highscore software programm

https:

//www.youtube.com/watch?v=ii

eolD3vosc
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https://www.youtube.com/watch?v=iieolD3vosc
https://www.youtube.com/watch?v=iieolD3vosc
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Hopaderypota meprOrocorypappndatov XRD evoocemv ava@opag
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SEM - TEM

ApyM Aertovpylog

https://www.youtube.com
/watch?v=Vs360UarP1U
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SEM vs TEM

Hopadetypota

Navokpvetaiikn okovn nepofokitn Tomov SrTiO; pe peyaio mtopmoeg
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HRTEM and Electron diffraction

To KPLGTOAAOYPAPIKA ETTLTEOO LTOPOVV VO, YIVOLV
owakprrd 6to HRTEM

H mepiBhaon niektpoviov pog divel éva potipo
nepibhaong avrictoryo pe avtd tov XRD, aAld g
wio TOAD UkpOTEPT TEPLOYN TOL OETYLOTOC
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*  H teyvucr EDX 11 EDS
noc otvel emmAgov
GTOLYELOKT] OVAAVGT] TOV
Oelylatog
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* Méow EDX Mapping
AapBdvetol 1 Katavoun
OA®V TOV GTOEI®V CE
uio TePLoym Tov detyuortog

TSIOTSIAS, Anastasios I., et al. Bimetallic
Exsolved Heterostructures of Controlled
Composition with Tunable Catalytic Properties.
ACS Nano, 2022, 16.6: 8904-8916.

STEM — EDX (EDS)

. A3 Elementverteilungs-Summenspektrum

Element Linientyp k-Faktor k-Faktor-Typ Absorptionskorrektur Massen% Massen% Sigma Atom %
9] K serie 1.455 Theroretisch 1.00 19.65 0.06 55.27
Ti K serie 1.090 Theroretisch 1.00 15.90 0.05 14.94
Fe K serie 1.214 Theroretisch 1.00 10.38 0.04 8.37
Ni K serie 1.293 Theroretisch 1.00 1.24 0.02 0.95
Sr K serie 3.780 Theroretisch 1.00 17.67 0.08 9.08
La L serie 2.060 Theroretisch 1.00 35.16 0.09 11.39
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CeO, nanorods

Hoapaocryno TEM

CeO, nanocubes
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N, physisorption

Apym Aertovpylog

https://www.youtube.com/watch?v=sqGJsl
VCval
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https://www.youtube.com/watch?v=sqGJsIVCvq8
https://www.youtube.com/watch?v=sqGJsIVCvq8
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N, physisorption

/ LAFEC

Measuring surface area with BET
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Adsorbed Volume at STP [cm?’/g]

N, physisorption

Hopadetypota
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X-ray photoelectron spectroscopy (XPS) P

Analyzer for

Photon Source kinetic energies
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* UV lamp

* Laser
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X-ray photoelectron spectroscopy (XPS) AT
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: H amdotaon petald 2 kpuotaAloypagikdv eminédnv o€ £va kpOotorro givar d = 0,131 nm. :
' M povoypopotikyy axtivoporio X odnyel og éva péyioto oto mepOhaciypappo, oty 1
YOVio TPOCTTOONG OG TPOC TO, KPLOTAAAOYPAPIKA avTd emineda ivor 0 = 14,3°. Ocwpavtag
: uéyioto TpdTov Babpov (n = 1), Bpeite 1o pnrog kbpoTog g aktvoforiog X. :
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And v eélomwon Bragg, &yovue:

n'A=2-d-sinb
1-A=2-0,131-sin(14,3)
A=0,0647nm=6,47-10""m

Bragg-Equation for

] K constructive interference: "\ "’
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Atveton to atopukd Bapog tov vikehiov Ary; = 58,71 g/mol
KOl O YPOLLUOUOPLOKOG OYKOG o€ cuvOnkeg STP
: Vi, = 22414 ml/mol.

AYXKHXH 2

i Ye évo melpapa OeppoTPOYPaUMATICOLEVIIC EKPOPNOTC H, (H,-TPD) &vdg xataivtn Ni/CeO,, viveton :
L apyikd ovaymyn tov ofediov NiO ot petadlkd Ni kot 6T GUVEYELL TPOGPOPNCT UTOUMY VSPOYOVOD
otV empaveln Tov atopov Ni pe otoryelopetpiko mopdyovta Ni:H, S.F.=1 (éva dtopno H mpocspopdirtat
: 6TV emedvela gvog atopov Ni). Tt cvvéyeto avéavetor 1 Oeppokpacio vd por) Ar kat 0 dykog Tov :
! EKPOPOVUEVOL VOPOYOVOL OVIYVEVETUL TOCOTIKA LE TN YpNon aviyveut) MS. Bdoel Tov 0AoKANpOLATOC
Erov onpotog 610 MS tov expopovpevov H, 6 OAo t0o Oeppokpaciokd €0POg, 0 EKPOPOVEVOS (')VKOC_',E
: BpéOnke wg 21,41 ml vépoydvov. '

: To Bapoc tov detypotoc KatoAvTn Tov ypnoiporotdnke nrov 0,2 g, evd T0 TOGOOTO TOL VIKEAIOV GTOV
: kotaAoT sival 10% xatd Bépog. Ymoloyiote T dl0omopd TV VOVOS®UATIOI®V ToV Ni 6TV eTQaveLo,
: TOV OVIYUEVOL KOTOAVTT KOl TN UEGT] OLAUETPO TMV VAVOGOUATIOWV.
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: Bdoel ¢ mapakdtm oyéonc, Le KaTtdAANAN aviikatdotacn vroAoyiletor n dtaocmopd D tov vikeAiov:

2 XVad X A?‘N[— X SF

Do (%) =
i (%) Ws X Fyi X Vi X d,

2- (21,41 ml)-(58,7 g mol—l) 1
Dy; (0) = ==
(0,2 8) - (10%) (22414 ml mol—1) - (100%)

Dy, (%) = 5,6 %

: H péom d14uetpog tmv vavoomuatidiov tov Ni 6TV eTQAaveLo TOV ovyLEVODL KATAADTY,
: LTOAOYILETO OTN CLVEYELD TPOCEYYIGTIKA G EENG:

0.97
dy(nm) = ﬂ_

Ni

097
dN' —m = 17,3 nm

/ LAFEC
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Ti 2p P Spectra

AYXKHXH 3

: Hoog OVOUACETAL 1 TEYVIKN TTOV XPNOIUOTOWONKE Yo T Afyn TOL TAPUKATO QAGUATOG KO :
nou opeileton N petotoOmon TV Kopveov Ti 2p petaéd 10V EAGUOTOC TOV uewMucov
rnowtov KOl TOV O10EELOT0V TOV TITOVIOL; :

Mg K
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450

/ LAFEC



AYTIKHXZ MAKEAONIAZ

% [IANEIIISTHMIO

Incorming Emitted Monochromator Analyzer
*  X-Ray Photoslectron

AYXH

H teyvikn ovoudletonr @aopotookomio @OToniekTpoviov aktivov X (XPS) kot Bacileton otn pétpnon
: TNG EVEPYELNG OEGLLEVOTC TOV POTONAEKTPOVIOV OV €EEPYOVTAL QO TO OETYpAL: :

Ti 2p XP Spectra Mg Ko

Fundamental Science Technology
Ti metal

’ E-gun 7\
e

Anode ':'I-—- 7 l

Emittad )
Photoelectron TiO;
Thin Filrm Photoalectron
Substrate Datactor

470 465 460 485 450
Binding Energv ! e¥

Ot evépyetec 0éopevonc tov potoniektpoviov (binding energies, BE) av&avovtat pe tnv avavouevn

: katdotoon o&eidmong Tov cTotyEiov.

: Avtdg etvot kot 0 Adyog mov ot kopupég Ti 2p 6To pacpo Tov dto&ewdiov Tov Titaviov (TiO,), dmov To

: TITdvio £xet apiuo ofeidwong +4 givol HETATOTICUEVEG OE HEYOAVTEPEG EVEPYELEG BEGUEVONG OE GYEOT UE
: QVTEG TOV PACHATOG TOVL peToAAtikoD Titaviov (Ti metal) pe apbpo oceivwong 0.
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