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a) 

 

b) 

 

c) 

 

 

BET Surface area: 1149.2453 ± 2.0268 m²/g 

Slope: 0.003786 ± 0.000007 g/cm³ STP 

Y-intercept: 0.000001 ± 0.000000 g/cm³ STP 

Correlation coefficient: 0.9999938 

C constant: 3768.853 

Qm: 264.0378 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S1. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Ni-MOF-74.  
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a) 

 

b) 

 
c) 

 

 

BET Surface area: 943.9834 ± 1.7230 m²/g 

Slope: 0.004610 ± 0.000008 g/cm³ STP 

Y-intercept: 0.000001 ± 0.000000 g/cm³ STP 

Correlation coefficient: 0.9999950 

C constant: 5041.089631 

Qm: 216.8791 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S2. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Co-MOF-74.  
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a) 

 

b) 

 
c) 

 

 

BET Surface area: 479.2392 ± 0.8501 m²/g 

Slope: 0.009079 ± 0.000016 g/cm³ STP 

Y-intercept: 0.000003 ± 0.000001 g/cm³ STP 

Correlation coefficient: 0.9999937 

C constant: 2790.205510 

Qm: 110.1047 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S3. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Ni-Co-MOF-74.  
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a) 

 

b) 

 
c) 

 

 

BET Surface area: 229.6552 ± 0.3437 m²/g 

Slope: 0.018755 ± 0.000028 g/cm³ STP 

Y-intercept: 0.000197 ± 0.000004 g/cm³ STP 

Correlation coefficient: 0.9999911 

C constant: 95.978148 

Qm: 52.7630 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S4. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Ni@CMOF-74.  
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a) 

 

b) 

 
c) 

 

 

BET Surface area: 265.4185 ± 0.4295 m²/g 

Slope: 0.016306 ± 0.000026 g/cm³ STP 

Y-intercept: 0.000093 ± 0.000004 g/cm³ STP 

Correlation coefficient: 0.9999909 

C constant: 176.974258 

Qm: 60.9796 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S5. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Co@CMOF-74.  
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a) 

 

b) 
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BET Surface area: 178.1251 ± 0.5585 m²/g 

Slope: 0.024205 ± 0.000076 g/cm³ STP 

Y-intercept: 0.000231 ± 0.000011 g/cm³ STP 

Correlation coefficient: 0.9999909 

C constant: 105.896683 

Qm: 40.9240 cm³/g STP 

Molecular cross sectional area: 0.1620 nm² 

Figure S6. a) N2 adsorption isotherm at 77 K, b) Rouquerol plot and c) Brunauer-Emmett-Teller 

(BET) fit for Ni-Co@MOF-74.  
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Figure S7. TEM images and MNP size distribution of the different M@CMOF-74 catalysts. 

  



 

Figure S8. Temperature programed reduction (TPR) profiles of the different M@CMOF-74 

catalysts. 

  



 

Figure S9. Catalytic results of the different M@CMOF-74 catalysts at 750 °C, 5 bar, 33 L*h-1*g-1. 

  



 

Figure S10. Catalytic results of the different M@CMOF-74 catalysts at 750 °C, 5 bar, 63 L*h-1*g-1. 

  



 

Figure S11. Catalytic results of the different M@CMOF-74 catalysts at 750 °C, 10 bar, 33 L*h-1*g-1. 

  



 

Figure S12. Catalytic results of the different M@CMOF-74 catalysts at 700 °C, 5 bar, 33 L*h-1*g-1. 

  



 

Figure S13. Catalytic results of the different M@CMOF-74 catalysts at 800 °C, 5 bar, 33 L*h-1*g-1. 

  



 

Figure S14. High-resolution dark field STEM images of spent Ni-Co@CMOF-74 catalyst and 

STEM-EELS mapping showing the distribution of Ni (yellow), Co (blue), C (red) and O (green) 

throughout the solid after 10 hours of reaction. Reaction condition: 750 °C, 5 bar and 33 L*h-1*g-1. 



 
Figure S15. Thermogravimetric curves for the fresh (left) and spent (right) M@CMOF-74 

catalysts in air. 

 



 

Figure S16. X-ray photoelectron spectroscopy of the Ni@CMOF-74 solid before and after 

reaction with core levels a) Ni(2p) and b) C(1s). 

 



 

Figure S17. X-ray photoelectron spectroscopy of the Co@CMOF-74 solid before and after 

reaction with core levels a) Co(2p) and b) C(1s). 

  



Table S1. Comparison of Carbon supported materials for the DRM reported in literature with 

the Ni-Co@CMOF-74 catalyst.  

Catalyst 
Temperature 

(°C) 

Pressure 

(bar) 

CH4 

conversion 

CO2 

conversion 
CH4/CO2 

TOS* 

(hours)  
Ref. 

I-Ni/CNTs 700 1 55 67 1 8 [1] 

O-Ni/CNTs 700 1 50 57 1 8 [1] 

Ni/AC 700 1 45 51 1 8 [1] 

Co/AC 700 1 75 50 1 5 [2] 

AC 700 1 3 7 1 1 [3] 

AC-NaNO3 700 1 18 30 1 1 [3] 

Ni-

Co@CMOF-

74 

700 5 49 58 1 

10 
This 

work 

I-Ni/CNTs 750 1 71 83 1 8 [1] 

O-Ni/CNTs 750 1 60 75 1 8 [1] 

Ni/AC 750 1 50 67 1 8 [1] 

Co/AC 750 1 78 67 1 5 [2] 

AC 750 1 18 25 1 1 [3] 

Ni-

Co@CMOF-

74 

750 5 60 69 1 

10 
This 

work 

*Time till deactivation 
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