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CLAIMS: 

1. A process for producing a synthesis gas product, the process comprising feeding a gaseous 

mixture comprising methane, CO2, and H2O to a CO2-steam reforming reactor, said CO2-

steam reforming reactor containing a catalyst comprising at least two noble metals selected 

from the group consisting of Pt, Rh, Ru, Pd, Ag, Os, Ir, and Au on a solid support comprising 

cerium oxide in an amount of at least 80% by weight of the solid support, said catalyst 

comprising less than 0.05% by weight of metals other than said at least two noble metals and 

metals of said solid support, 

wherein, in the CO2-steam reforming reactor, at least 80% of the methane is converted by 

reaction with CO2 and H2O as oxidants. 

 

2. The process of claim 1, wherein the at least two noble metals are Pt and Rh. 

 

3. The process of claim 2, wherein the Pt is present in an amount from 0.05% to 5% by weight 

of the catalyst. 

 

4. The process of claim 3, wherein the Pt is present in the catalyst in an amount from 0.5% to 

2% by weight. 

 

5. The process of claim 2, wherein the Rh is present in an amount from 0.05% to 5% by weight 

of the catalyst. 

 

6. The process of claim 5, wherein the Rh is present in the catalyst in an amount from 0.5% to 

2% by weight. 

 

7. The process of claim 1, wherein the H2O is present in the gaseous mixture in an amount from 

15 mol % to 70 mol %. 

 

8. The process of claim 1, further comprising, prior to said feeding of the gaseous mixture 

comprising methane CO2, and H2O to the CO2-steam reforming reactor: 
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combining a methane-containing feedstock and a CO2-containing oxidant to obtain the 

gaseous mixture, 

wherein the H2O in the gaseous mixture is initially present in the methane-containing 

feedstock and/or the CO2-containing oxidant. 

 

9. The process of claim 8, wherein the gaseous mixture further comprises at least 100 mol-ppm 

of total sulfur. 

 

10. The process of claim 8, wherein the gaseous mixture further comprises aromatic and olefinic 

hydrocarbons in a combined amount from 1 mol-% to 25 mol-%. 

 

11. The process of claim 8, wherein the methane-containing feedstock comprises natural gas or 

methane from a renewable methane source. 

 

12. The process of claim 1, further comprising, prior to said feeding of the gaseous mixture 

comprising methane, CO2, and H2O to the CO2-steam reforming reactor: 

combining an H2O-containing oxidant, a methane-containing feedstock, and a CO2-

containing oxidant to obtain the gaseous mixture. 

 

13. The process of claim 1, wherein conditions of the CO2-steam reforming reactor include a 

weight hourly space velocity (WHSV) from 0.1 hr-1 to 2.5 hr-1, to provide the synthesis gas 

product as an effluent from the CO2-steam reforming reactor. 

 

14. The process of claim 1, wherein conditions of the CO2-steam reforming reactor include a 

temperature from 649°C (1200°F) to 816°C (1500°F). 

 

15. The process of claim 14, wherein the conditions further include a gauge pressure from 0 kPa 

to 517 kPa (75 psig). 

 

16. The process of claim 1, wherein, in the CO2-steam reforming reactor, at least 85% of the 

methane is converted at a temperature of at most 704°C (1300°F). 
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17. The process of claim 1, wherein the synthesis gas product comprises H2 in an amount 

representing at least 70% of hydrogen in hydrogen-containing compounds, including the 

methane and the H2O present in the gaseous mixture. 

 

18. The process of claim 1, wherein the synthesis gas product has a molar H2:CO ratio from 1.5:1 

to 2.3:1. 

 

19. The process of claim 1, wherein the gaseous mixture further comprises one or more light 

hydrocarbons selected from the group consisting of ethane, ethylene, propane, and propylene. 

 

20. The process of claim 1, wherein the methane is obtained from a renewable resource. 

 

21. The process of claim 20, wherein the renewable resource is biomass. 


