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Fig. S1. TEM images recorded for catalysts with sulphur species after modification with gold:  

a) Au/CeO2S(2-x), b) Au/CeZrOxS(2-x)(4:1), c) Au/CeZrOxS(2-x)(2:1), d) Au/CeZrOxS(2-x)(1:1),  

e) Au/CeZrOxS(2-x)(1:2), f) Au/CeZrOxS(2-x)(1:4), g) Au/ZrO2S(2-x). The lines in the images correspond to 

50 nm. 
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Fig. S2. XP spectra recorded for S 2p species for samples before and after modification with Au. 
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Fig. S3. XP spectra recorded for O 1s species for samples before and after modification with Au. 
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Fig. S4. XP spectra recorded for Zr 3d species for selected Ce-Zr oxides and zirconia with S before 

and after modification with Au. 



 6 of 9 

187 186 185 184 183 182 181 180

184.2

181.9

CeZrO
x
(4:1)

In
te

n
si

ty
, 

a
.u

.

150

Binding energy, eV
187 186 185 184 183 182 181 180 179

185.8 180.1

184.2

181.9

CeZrO
x
(2:1)

In
te

n
si

ty
, 

a
.u

.

100

Binding energy, eV

187 186 185 184 183 182 181 180 179

184.3

181.9

CeZrO
x
(1:1)

In
te

n
si

ty
, 

a
.u

.

500

Binding energy, eV
187 186 185 184 183 182 181 180 179 178 177 176

178.0

180.0

184.2

181.9

CeZrO
x
(1:2)

In
te

n
si

ty
, 

a
.u

.

150

Binding energy, eV

187 186 185 184 183 182 181 180 179 178

180.7

185.0

182.6
CeZrO

x
(1:4)

In
te

ns
ity

, 
a.

u.

150

Binding energy, eV  

Fig. S5. XP spectra recorded for Zr 3d species for Ce-Zr oxides. 
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Fig. S6. UV-vis spectra of samples before and after their modification of H2S and after Au deposition 

for the spectral region of metallic gold species. 
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Fig. S7. TG-DTA profiles of the oxides modified with sulfur species without gold species.  
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Fig. S8. The TPR H2 profiles performed for the catalysts.  
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