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 1. CNTs synthesis and purification 

 A typical catalyst preparation is as follows: Fe nitrate and Co acetate salts are mixed 

according to the Fe2Co stoichiometry of the metal catalyst and subsequently dissolved in 

distilled water. The solution is neutralized by addition of a small quantity of ammonia. CaCO3 

or MgO are dispersed in the solution, and such suspension is dried upon vigorous stirring. 

100mg of the obtained powder is placed in a quartz boat and introduced in the furnace. 

Nitrogen is fluxed at 45L.h-1 for 10minutes. Then, Acetylene is introduced in the reactor at 

1.2L.h-1 for 30 minutes. After the growth time, nitrogen is fluxed for 10 minutes for cleaning 

the reactor. When MgO is used as support, CO2 is already introduced in the first 10 minutes 

together with nitrogen at a flux corresponding to the CO2/C2H2 ratio required for the 

experiment.  

 CNTs are further purified using hydrochloric acid (1.5M) in which supports are easily 

dissolved while oxidation of carbon does not occur. The carbon phase obtained is filtered and 

washed with distilled water and dried for 12hours at 100°C.  

2. CO2 regeneration 

 The yield of CO2 regeneration is calculated based on the following equations that 

depend on the chemistry involved: 

By water gas shift (WGS) reaction: H2O + CO ?  CO2 + H2 

By CO disproportionation: 2CO ?  CO2 + C 

K = exp (-∆Gr/RT) 

For WGS reaction 

K = PCO2*PH2/(PH2O*PCO) 

PCO2 + PH2 + PH2O + PCO = 1 atm ; PCO2 =PH2 ; PCO = PH2O 

 



For CO disproportionation 

K = PCO2/(PCO)2 

PCO +PCO2 = 1 atm 

Then, the yield of CO2, as 2PCO2 and PCO2 for WGS reaction and CO disproportionation 

respectively, is plotted in figure s1  . 
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Figure s1: Temperature dependence of CO2 regeneration yield by water gas shift reaction (¦ ) 

and CO disproportionation (? ) 
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