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Solid State Synthesis & XRD Ideology & Motivation

- B WO . i ressure—increasin I.M. Pmatti et al., J.Alloy Comp.
(a) BaCOs WOs : Rp&x*: 43-42 & 23-22 " G s & 90.(04-10) "“Bawo, ey [ELLRES3* 7712019 pp. 43347

CeO2-x, PrO SG R3 or 12im C) ' <N
. . 11 °= ‘ 4 ' : b 11? Gpa o . - : ... (b)
grinding, pellets ' §iVisks | , N 3 ° 10.0 GPa ++0i - . o

|stage I | 9.0GPa

grinding, pellets‘ <R
1100/1050°C,~12h ° i <)
" Stage] n Ar, H2 0.7 atm 2 10000 | " C '

grinding, pellets ' 5 [ ° 1 8.(51-54);& o c
{I" Stage] 1350/1100°C,~6/12h . L I ! i I L
B BCW~950/

grinding ‘ in Ar, H: 200atm CeO; [ || COC L L T L LW LW Phase BPW | ——27GPa

| REO2.x Lol | 5L 1 | S . L e 1 Y - )
oE i lI [T IIIIII|III T |I|IIIIIIIIII|I|III|||III|IIIIIII|I|I|III|II|IIIIII-IIIII-IIII-III-III-IIIIIIIIIIII-IIIIIIIII Salts BaWO,; ~3% = 4f

6
- l “ '] Pr20; [ " . or BaPr,WO;~4% 400 500 600 700 n
Ba,CeWOQg || BaPrWOs S " R T R TP Wavelength (nm) Ce™, WO,

20 (9) Fig. 2 (a) A scheme of BaWOQ,:Ce pressure-activated PL (a precursor) which

Fig. 1 (a) Solid state reaction scheme and respective pictures of acquired Ba double perovskite pellets (BCW) inspired the development of our materials, and (b) energy transfer
Ba,CeWO, & Ba,PrWO, (BPW), and (b) their typical unit cell with XRD Rietveld-refined diffraction pattern. mechanism reported for it which should also be possible in our case.
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Fig. 3 Luminescence spectra (a, b, ¢, d) depicting the progress/effects of the expected energy transfer (it failed in NUV => VIS => NIR region). Below these figures, schemes (e, f, g) of with
registered, radiative transitions are shown for estimated down conversion through Ce/Pr3*=> WO, => Yb3*. Double perovskites turn out to be radiatively unstable - a diagram summarizing
changes during exposition in theoretically predicted band-gaps is show in fig (h). Mechanisms governing such behavior are presented in Fig. 4 below.

Charge Transfer & Time-Resolved lon Evolution

(a) XPS : g”;::" (b) —\Ifsseerimental - (C) +15 min NUV _S\ﬁerimental (d) :Eseperlmental
- frgml :\é\;seline Iamp —— Theoretical fit XPS - WS:
f O1S K edge —— 1min —— Theoretical fit| ] : —w
i ——— Baseline N :
spectrum | omn W 8 W 4f O. .. ed W 4f, O edge 7\ [ Baseline
'8 static X-ray :igtiec?;;tstde? -g W ~ 03 €dge. -8 W 4f 02,3 edge 'CCJ A" 4/5/6+ | —— Theoretical fit
S illumination 3 XPS S APS 9 ~
s integrated O o i C <
Q 1s band o o +30 min NUV L
% O L 1= 4f lamp ”
o 2 @ 2| 1day
- - 2= 4f5‘,2 m - 1 =4f - _ _
7/2
o 8 = - 8 O, integration after 1=4f,,
O O > O Deep UV-A 2 = 4f,,
7 sample incubation
Only 4+ P
- - @ OO OO0 BCW - BCW
" roa man Eas & ' 30 32 34 36 38 40 - r - T 1T 1T T T 1T T T e e L B S e
526 528 530 532 534 536 538
Binding energy [eV] Binding energy [eV] 30 31 32 33 | 34.1 35 36 37 38 39 40 30 32 34. | 36 38 40 42
Binding energy [eV] Binding energy [eV]
before exposure Experimental (f) 0 I 4+ — II:E;I;;?frimental
Coramscoe g, Both 3/a+ nlyar | s __metaic_ | (h)  Deep UV/X-ray, |
ol ce® et S| NUviamp 4 Ceddmgedge| [ > eep UV/X-ray, long,
- _+ ~ ' " - BCW 4+ 4"' ) ° )
5| o \ (€) S o ||RE"/W 0, intense excitation
O | 2 <<0,1% Pr* — 0
» o Pr 3d M, . edge D ’ c .- ' - : :
- 45 €49 = Prad M, | P 4f/5d e Semiconducting 0 insulating
Q— ‘ ' A -
o ” edge ||| ||| ui v B[ Mixed host RE4*/W°* RE4*/W¢*
= = o Y J A X ‘O JEURNTC |
S - +15 min U e 3¢ RE IW
3 S NUV lamp ||| [ 8 O
e RE
” R — < semimetallic o
[— \Q -3+ ‘N5+ : B (C I ) O =
ILI\B(\C " o2s 930 932 v AL ‘ M U u RE I a 2 e | 6 7
A v | b | 0 | 0 | ' I v I v | 0
870 880 890 900 910 920 930 940 950 960 970 \.

8é0 | 9(I)0 | QéO | 9:10 | QEISO
Binding energy [eV]
Fig. 4 X-ray spectra of changing core cations present in illuminated double perovskites (Ba,CeWO, & Ba,PrWO;). Showcased matrices undergo irreversible charge transfer of: (a) trapped,
interstitial oxygen (O,) integration towards O%; (b, ¢, d) W#5/6* while being exposed to Xe lamp and NUV laser respectively; and (e, f) Ce & Pr ions evolution

mostly from 3* to 4* state. Graph (h) summarizes all aforementioned processes into one, concise photosensitive chain of reactions.
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Summary: » Unstable phosphors »Untimely quenched PL (in N, & air) »Irreversible charge transfer/O. evolution
»No RE3* (Ce/Pr) => WO, => Yb3*; NUV => VIS => NIR energy transfer »Good, one-way UV or deeper-radiation sensor
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