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Rietveld refinement patterns of all the CeosLno1O2y samples as prepared (left column) and with
Co addition (right column) and from top to the bottom CeO: and Ln= Eu, Gd, La, Pr, Tb, Yb.

Patterns show XRD patterns from 10 to 90°, observed data (red circles), calculated data (black
line) and difference plot (blue line) together with the position of the Bragg reflections (green lines).

Pharmaceutics 2020, 12, x; doi: FOR PEER REVIEW www.mdpi.com/journal/pharmaceutics



Pharmaceutics 2020, 12, x FOR PEER REVIEW 20f5

Cepslng 10, Cegolng,0,+Co

50000 ™~ T T T T 9000 r T T T T o
_C O § ] u :
s e 2 Ce02_0 £ ] 6000 _Ce 2+C'o Ce02_Co.prf
10000 o 0. pr! N - & -
4 B ° 1. Yobs = I 1. Yobs -
o — 2. Yeale i o — 2. Yealc 1
g o —— 3. Yobs-Ycalc 3000 : _ 3. Yobs-Ycalc
H o ‘
= 30000 [~ | 4. Braga_posithon .
'ﬁ o B -
s - ] 0000 | 4
=3 o 4
Z 20000 [ 1 - :
20000 |- 8 J
] u ] - ]
= - 1 7000 |
10000 |- ] s ]
L y 1000 |- 3
o \j A ll ‘-
- 1 1000 i
o I | I 1§ 1 1 1] - h
= l A A 3 - [ | 11 | 11 g
S tr u t 4 N ]
N ] A A
N 1 - v 4
L 1 1 1 1 n 1 1 8 A L A 1 1 A 1 N
10 20 30 40 50 60 70 $0 % 10 20 30 40 50 60 70 $0 9
40000 E T T T T T T T 6000 T T T T T T T
5 ] Ce02_Eu.prt R 2000 |- Ce02_Eu_Co.prt ]
- 1. Yobs B b 1. Yobs ol
_ 30000 |- — 2. Yeale = o — 2. Yealc ]
£ L — 3. Yobs-Yealc] g6 — 3. Yobs-Yealed
§ - | 8 Bragg_:o::_l_ on ¢ : | 4. Bragg_posithon
S’ L E B
S L | .
£ 20000 | i 4000 ;
£ 3 g -
= 0000 |-
5000 [

I

| | | 11 | 1 ]
B i A A ]
N . L L L L L | : A i R i B
10 20 30 40 50 60 70 $0 % 10 20 30 40 50 60 70 0 %
40000 T T T T T T T 0000 T T T T T T T
L Ce02_Gd . prt . B Gd+CO Ce02_Gd_Co. prt 1
o ° 1. Yobs 4 o 1. Yobs 1
“ 30000 |- —_— 2. Yeale - - — 2. Yeale J
£ . — 3. Yobs-Ycalc ] 0000 — 3. Yobs-Yealc
- | | 4. Bragg_posithon - 4. Bragg_posithon
s L 4
3 - i - 4
£ 20000 |- i L ]
g
g i 1 - |
g L i

T T T T T T T . T T T T T T T
Ce02_La. prt E N La CO Ce02_La_Co.prt ]
o 1. Yobs 3 3000 - 1. Yobs J
~ 19000 — 2. Yeale = L — 2. Yealc
£ r — 3. Yobs-Yealc] - — 3. Yobs-Yealc]
H - | 4. Broga_positfion 5 4. Bragg_posithon
g 1 5000 |- 4
< - ] L i
& = = B
E 13000 |- .
= ]
S 10000 | E
" A
3
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90



Pharmaceutics 2020, 12, x FOR PEER REVIEW

26000 C T T T T T T
22000 |-
- I
2 -
E 18000 |
s F
g I
& 14000 [
g I
T I
< 10000 [
6000 |
2000 |-
o [ 1 1 1 i
- A A =l ]
I =¥ y
10 20 30 40 50 70 $0 %0
40000 Tbl T T T T T
= Ce02_Tb.prf 4
- ° 1. Yobs .
30000 |- — 2. Yeale o
8 [ — 3. Yobs-Ycalc |
§ | | 4. Bragg_posithon
$ - 4
< - 4
£ 20000 g
£ 8
2 4
10000 |- 4
0 - l
L | | | I 11 4
i Aoy el ;
L 1 1 1 1 1 1 1
10 20 30 40 50 70 0 90
30000 Ybl T T T T T
I Ce02_Yb. pre ]
t 1. Yobs 1
e [ — 2. Yeale i
£ —_ 3. Yobs-Ycalc
E 20000 [~ | 4. Bregg_posithon
$ - 4
g L J
§.
£
=
I (| 1 1 11 i
[ A A
- i _
10 20 30 40 50 70 0 90

30f5

Pr+Co

Ce02_Pr_Co.prf

1

2
3
4

Yobs R
Yeale
Yobs-Ycalc
Bragg_posi]

10 20 30 40 50 60 70 80 90
b T T T T T T T
- Ce02_Tb_Co.prf i
- 1. Yobs B
L — 2. Yeale
| — 3. Yobs-Yealc|
- | 4. Bragg_posi L
X A a A
- Lo I Il 1 1 i
A A
V—

i 1 1 1 1 1 1 1

10 20 30 40 50 60 70 80 90
r Y b T C T T T T T =
F ! Ce02_Yb_Co. prt 3
- 1. Yobs ]
o — 2. Yeale e
= — 3. Yobs-Yealc]
F | 4. Braga_posiy]
o s ]
- [N | 11 | 1 I
= * - A A v -
C 1 1 1 1 1 1 1 .

10 20 30 40 50 60 70 80 90

Figure S1. Rietveld refinement patterns of all the Ceo9L.no1O2sand CeosLnoiO2-5+Co, with Ln = Eu,

Gd, La, Pr, Tb, Yb.
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Scanning Electron Microscopy image of a CGO powder calcined at 600 °C in air, using a JEOL
JSM6300 scanning electron microscope.
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Figure S2. SEM image of CGO powder.
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Evolution of lattice volume of CeosPro1O2-s calculated from lattice parameters extracted from
high temperature XRD patterns in air. A change in the slope is due to the change on the oxidation
state of the Pr with temperature.
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Figure S3. Evolution of lattice volume of CeosPro102-s with temperature.



