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CO oxidation curves of reference samples

Fig. SI1 shows the CO oxidation curves of pure CuO prepared the same manner as the
supported CuO samples and CuO deposited on y-Al,0; For comparison, the best impregnated
and one-pot catalysts are added (40Cu_CFO_OP_H, and 40Cu_CFO_IP). The graphs shows that
the CuO supported on CFO converts CO at lower temperatures than unsupported CuO (SSA:
1m?/g) or y-Al,05 (156 m?/g) as support.
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Fig. SI 1: CO oxidation light-off curves of CuO supported on Al,O3 and Ca,Fe,0s.

Stability test of impregnated and one pot sample

Fig. SI 2 shows the CO conversion for 40Cu_CFO_IP and 40Cu_CFO_OP after hydrogen
pretreatment and one light-off curve at 200°C for 24h. The test conditions were 20 mg of
sample diluted in SiC,
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Fig. SI 2: Stability test of 40CFO_OP and 40CFO_IP. Test conditions: 20 mg of sample diluted in 300 mg of SiC,

pretreatment at 300°C for 2h under 40%H,/He, one light-off curve (2000ppm, 10000ppm 0,) and isotherm at 200°C,
2000 ppm of CO and 10000 ppm of O,.

Surface properties derived from XPS

Table SI 1
surface
composition
Catalyst Cu2ps;, (at% Cu)? e/l pp

40_CFO_IP 933.5 24 0.45

40 _CFO_|IP after CO ox 933.3 23 0.33
40_CFO_O°P 933.3 19 0.33
40_CFO_OP_after CO ox 933.5 16 0.41

3The surface compositions of Cu was calculating omitting C and O contributions, as the surface is polluted with carbonates.
These values have thus a mere comparative purpose and are not absolute values.

Lattice Parameter of one pot samples

Table SI 2 Refined parameters corresponding to the XRD data presented in Fig. 4 for xCu-CFO_OP, (where 5<x<50) catalysts

as synthetized and after CO oxidation.

Phase Space Group a[A] b[A] c[A] vol [A3] frzft?(s)i[% | 1
CFO

CasFe,0s Pnma 5.4330(5) 14.7800(20) 5.6049(5) 450.090(75) 100(0) 122
5 Cu-CFO_OP

CasFe,0s Pama 5.4205(8) 14.7898(20) 5.5971(7) 448.714(107) 97.96(80) 134
CaCO; R3¢ 4.9816 (9) 4.9816 (9) 17.1023(41) 368.101(134) 2.0431)

5 Cu-CFO_OP H2_CO
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4.9889(5)
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XRD pattern of one pot samples as-synthesized and after reaction
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Figure SI 3 Observed, calculated and difference XRD patterns of: A. 1Cu-CFO_OP; B. 1Cu-CFO_OP
after H, treatment and CO oxidation; C. 5Cu-CFO_OP; D. 5Cu-CFO_OP after H, treatment and CO
oxidation; E. 10Cu-CFO_OP; F. 10Cu-CFO_OP after H, treatment and CO oxidation, G. 20Cu-
CFO_OP; H. 20Cu-CFO_OP after H, treatment and CO oxidation, I. 30Cu-CFO_OP; J. 30Cu-CFO_OP
after H, treatment and CO oxidation; K. 40Cu-CFO_OP; L. 40Cu-CFO_QOP after H, treatment and CO
oxidation; M. 50Cu-CFO_OP; results were refined in the Pnma space group in profile matching mode



together with appropriate space group describing secondary phase. Vertical bars are related to the
calculated Bragg reflection position. Refined parameters are given in the Table S1.

X-Ray analysis of as-synthesized 40Cu-CFO_OP and after reaction, compared to reference
compounds
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Figure SI 4A. X-Ray diffraction data in the 20 region between 32° and 40° for as synthetized 40Cu-
CFO_OP (blue line) and 40Cu-CFO_OP after H, treatment at 300°C followed by catalytic test at 400°C
(black line). Grey boxes highlight the most intensive reflections belonging to the CuO phase (002) and
(111)/(200) together with (111) reflection belonging to the Cu,O phase; B. Observed XRD patterns for as
synthetized 40Cu-CFO_OP (light grey) and 40Cu-CFO_OP after H, treatment at 300°C followed by
catalytic test at 400°C (dark grey), stacked together with simulated XRD profile for Cu (green line), Cu,O
(blue line) and CuO (red line) phases. Simulations were performed in the Full Prof Package using profile
broadening function determined for CuO phase in as-synthetized sample;

Lattice Parameter of impregnated samples

Table SI 3. Refined parameters corresponding to the XRD data presented in Fig. 2 for xCu-CFO_IP (where 10<x<40), catalysts
as synthetized and after CO oxidation.

Phase Space Group  a[A] b[A] c[A] vol [A3] friltaiii[% !
10 Cu-CFO_IP
CasFe;0s Pnma 5.42695(8) 14.7714(20) 5.6016(7) 449.037(107) 86.43(3.41)
CaCo, R3¢ 4.9978 (9) 49978 (9) 17.0583(41) 368.998(134) 9.41(66)
Cu0 C 2/ 4.6853(14) 3.4219(8) 5.1122(16) 81.307(41) 4.17(39)
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5.4261(15)
4.9978 (9)
4.6853(14)

5.4281 (8)
4.9978 (9)
4.6853(14)

5.4260 (5)
4.9978 (9)
4.6853(14)

5.4250(2)
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5.4278 (5)
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18.19( 1.24)
78.71( 1.56)
5.33(0.60)
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Figure Sl 5 XRD pattern of impregnated samples as-synthesized and after reaction
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Figure SI 5 Observed, calculated and difference XRD patterns of: A. 10Cu-CFO_IP; B. 10Cu-CFO _IP
after H, treatment and CO oxidation; C. 30Cu-CFO_IP; D. 30Cu-CFO _IP after H, treatment and CO
oxidation; E. 40Cu-CFO _IP; F. 40Cu-CFO _IP after H, treatment and CO oxidation; treatment and CO
oxidation; G. as-synthesized pure Ca,Fe,Os H. pure CuO. Results were refined in the Pnma space group
in profile matching mode together with appropriate space group describing secondary phase. Vertical bars
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are related to the calculated Bragg reflection position. Refined parameters are given in the Table SI 3.

EXAFS fit parameters

Table SI 4 EXAFS fit parameters with Sy?-passive electron reduction factor, AEy-energy shift, R-internuclear distance, 6’>-mean

squared displacement.

T(C) | 30Cu-CFO OP Bond Site Se? AE, (V) RA) o 2(A2) Rescer
Cu0 Cu-0 ) 1242013 | -0.10+1.96 0.5(’)92771 N 8(')021 1+ 0.010

Fe-O, On 045£0.11 | -4.25£3.96 | 1.968:0.017 | 0.004£0.002 0.010

RT/Air Fe-0, O 0.45£0.11 | -425+3.96 | 2.115£0.017 | 0.005+0.002 0.010
CesFer0s Fe-O, T, 045+¢0.11 | -425¢3.96 | 1.863+0.013 | 0.004+0.002 0.010

Fe-O, o 045:0.11 | 425396 | 1.904£0.013 | 0.00420.002 0.010

Cu Cu-Cu ) 0.83:0.09 | 3.6340.73 | 2.534£0.003 | 0.015+0.001 0.011

Fe-O, On 047:0.14 | -5.01=4.44 | 1.968£0.017 | 0.006:0.003 0.014

300°C/H, Fe-O, On 047:0.14 | -5.01=4.44 | 2.115£0.017 | 0.00820.007 0.014
Casfe:0s Fe-O, T, 047£0.14 | -5.01+4.44 | 1.863£0.024 | 0.006+0.003 0.014

Fe-O, o 047£0.14 | -5.01=4.44 | 1.904£0.024 | 0.006:0.003 0.014

Cu,0 Cu-0 ) 027£0.05 | -0.63+2.01 | 1.864+0.013 | 0.001£0.002 0.008

Fe-O, Om 045£0.13 | -3.094431 | 1.968:0.021 | 0.005+0.003 0.002

200°¢/ Fe-0, On 045£0.13 | -3.095431 | 2.115£0.021 | 0.004+0.005 0.002
oo, Caske:0s Fe-O, T 045+0.13 | -3.09+431 | 1.863+0.013 | 0.018+0.003 0.002
Fe-O, o 045:0.13 | -3.09%431 | 1.904£0.013 | 0.018+0.003 0.002

T(C) | 40Cu-CFO_OP Bond Site S¢? AEo(eV) R(A) o 2(A2) Rescr
CuO Cu-0 ) 12740.11 | -1.12£0.57 | 1.96120.009 | 0.010+0.002 0.007

Fe-O, On 045:0.12 | -1.98+4.68 | 1.968£0.018 | 0.005:0.002 0.002

RT/Air Fe-O, On 045:0.12 | -1.98+4.68 | 2.115:0.018 | 0.005:0.008 0.002
CasFe,05 Fe-O, T, 045:0.12 | -1.98+4.68 | 1.863£0.017 | 0.005:0.002 0.002

Fe-O, o 045:0.12 | -1.98%4.68 | 1.904£0.017 | 0.005:0.002 0.002




Cu Cu-Cu ) 0.83£0.09 | 3.63:0.73 | 2.534£0.002 | 0.014+0.001 0.011
Fe-O, On 047:0.17 | 4294527 | 1.968£0.021 | 0.006+0.003 0.001

300°C/H, Fe-O, On 047:0.17 | 429527 | 2.115£0.021 | 0.010+0.009 0.001
CaaFe,0s Fe-O, T, 047+0.17 | 4294527 | 1.863+0.026 | 0.006+0.003 0.001

Fe-O, o 047:0.17 | 4295527 | 1.904£0.026 | 0.006:0.003 0.001

Cuw0 Cu-0 ) 027£0.05 | -0.02£1.81 | 1.85120.004 | 0.001£0.002 0.068

Fe-O, On 046£0.13 | -3.80:4.23 | 1.968:0.015 | 0.0040.002 0.001

200°¢/ Fe-0, On 046£0.13 | -3.80£4.23 | 2.115£0.015 | 0.004=0.005 0.001
oo, Casfe:0s Fe-O, T, 046:0.13 | -3.80£4.23 | 1.863£0.021 | 0.00420.002 0.001
Fe-O, o 046£0.13 | -3.8044.23 | 1.904+0.021 | 0.004+0.002 0.001

Fourier Transformation of the EXAFS signal of 30Cu-CFO_OP at the Cu edge
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Figure SI 6 Experimental £*-weighted FT of the &(k) function together with the best fit for 30Cu-
CFO_OP measured at the Cu K-edge under A. Air at RT, B. H, at 300°C, C. He at RT and D.
CO/0O, at 200°C.



Fourier Transformation of the EXAFS signal of 30Cu-CFO_OP at the Fe-edge
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Figure SI 7 Experimental &*>-weighted FT of the &(k) function together with the best fit for 30Cu-

CFO_OP measured at the Fe K-edge under A. Air at RT, B. H; at 300°C, C. He at RT and D.
CO/0O, at 200°C.



Fourier Transformation of the EXAFS signal of 40Cu-CFO_OP at the Cu-edge
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Figure SI 8 Experimental &3-weighted FT of the {(k) function together with the best fit for 40Cu-
CFO_OP measured at the Cu K-edge under A. Air at RT, B. H, at 300°C, C. He at RT and D.
CO/0O, at 200°C.

Fourier Transformation of the EXAFS signal of 40Cu-CFO_OP at the Fe-edge

A. Fe_K-edge 40Cu_CFO_OP B. Fe_K-edge 40Cu_CFO_OP
7 = o for = 6 i e D b e

Fe-0 (1.96A)
6] 5 Fe-O (1.96A)
5
44
Gty "
< . = 5
= Fe-Ca (3. =
ol Fe-Ca (3.07A) z
= =
24

Fe-Ca (3.07A)

0.5 Lo 1.5 20 25 30 35 4.0 0.5 1.0 1.5 2.0 25 30 35 4.0



2 C. Fe_K-edge_40Cu_CFO_OP 7 D. Fe K-edge 40Cu_CFO_OP

Fe-0 (1.96A)

] o Fe-0 (1.96A)
5 2
b +1 g o
Y =
%; . Fe-Ca (3.07A) % 3 Fe-Ca (3.07A)

Figure SI 9 Experimental &*>-weighted FT of the &(k) function together with the best fit for 40Cu-

CFO_OP measured at the Fe K-edge under A. Air at RT, B. H; at 300°C, C. He at RT and D.
CO/0O, at 200°C.
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Figure SI 10 Experimental &*-weighted FT of the & (k) function together with the best fit
for 40Cu-CFO_OP measured in the Fe K-edge under: A. Air at RT; B. H, at 300°C; C. He
at RT; D. CO/O; at 200°C.




T 6
A. Fe_K-edge_12Cu-CFO_OP CaFe,0, B. Fe_K-edge_12Cu-CFO_OP Ca,Fe,0,
6 Fe-O (1.96A) 5 Fe-O (1.96A)
5
4
A S
<t = 34
= Fe-Ca (3.074) =1
Z 34 3
= = s Fe-Ca (3.07A)
2
1 Lo I A -
0 T T T T T T 1 D I-- T T T T T T 1
05 1.0 15 2.0 25 3.0 3.5 40 0.5 1.0 15 2.0 25 3.0 35 40
R [A] RIA]
7 =
|C. Fe_K-edge_12Cu-CFO_OP Ca,Fe,0, D. Fe_K-edge_12Cu-CFO_OP Ca,Fe,0,
Fe-O (1.96A 2
6 ( ) 6+ Fe-O (1.96A)
5+ 5
L ] — 47
= =
= Fe-Ca (3.07A) = .
&z 3 & 34 Fe-Ca (3.074)
= =
24 i 24
N A B A
0 T T T T T T 0= T — T T —
05 1.0 15 2.0 25 3.0 35 40 05 10 15 20 25 30 35 40
R[A] RIA]

Figure SI 11 Experimental k3-weighted FT of the &(k) function together with the best fit for 12Cu-CFO_OP

measured in the Fe K-edge under: A. Air at RT; B. H; at 300°C; C. He at RT; D. CO/O, at 200°C.




