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Fig. S1. Co-feeding tests on 60 mg of each prepared material. P = 1 ata, H
2
/CO

2
/He = 4/1/95, 

Flowrate = 100mL(STP)/min. 
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Fig. S2. Concentration profiles of CO2, CH4, CO and overall C profile (CTOT) during H2-TPSR tests on 

Ru/Al2O3 sample. The corresponding CO2-TPD profiles (dashed lines) are reported for comparison. CO2 

pre-adsorption conditions: 1% CO2/He while decreasing temperature from 500 to 100 ◦C (cooling rate: -5 

◦C/min). Heating to 500 ◦C at 10 ◦C/min in 4% H2/He. 
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Fig. S3. Comparison of the amounts of the C-containing products during CO2-TPD and H2-

TPSR tests  
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Fig. S4. CO2 capture and methanation cycles at 350°C on the Ru/Al2O3 sample. Adsorption 

conditions: 1% CO2/He; Reduction conditions: 4% H2/He; Flowrate: 100 mL(STP)/min 
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Fig. S5. CO2 capture and methanation cycles at 350°C on a Ru-Na sample prepared starting from 

the carbonate precursor. Adsorption conditions: 1% CO2/He; Reduction conditions: 4% H2/He; 

Flowrate: 100 mL(STP)/min 
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Fig. S6. CO2 capture and methanation cycles at 350°C on the Ru/Al2O3 sample.  Adsorption 

conditions: 2.5% H2O/3% O2/1% CO2/He; Reduction conditions: 4% H2/He; Flowrate: 100 

mL(STP)/min 

 

 

 

 

 

 

 

 

0 300 600 900 1200 1500

0

400

800

1200

1600

2000

310

320

330

340

350

360

H2O/20

O2/20

H2/40

C
o

n
c
e

n
tr

a
ti
o

n
 [
p

p
m

]

Time [s]

CO2/10

A) Ru



S5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S7. CO2 capture and methanation cycles at 350°C on Ru-Li (A), Ru-Na (B), Ru-Mg (C), Ru-K (D), 

Ru-Ca (E), Ru-Ba (F). Adsorption conditions: 2.5% H2O/3% O2/1% CO2/He; Reduction conditions: 4% 

H2/He; Flowrate: 100 mL(STP)/min 
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Fig. S8. CO2 capture and methanation cycles at 350°C on a Ru-Na sample prepared starting from 

the carbonate precursor. Adsorption conditions: 2.5% H2O/3% O2/1% CO2/He; Reduction 

conditions: 4% H2/He; Flowrate: 100 mL(STP)/min 


