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Pre-combustion CO2 capture from coal power plants has advantages over the widely studied post-combustion 
CO2 capture processes because of the much higher CO2 partial pressure in the warm coal syngases. Also, when 
integrated with water-gas-shift reactions, it is possible to directly produce high purity hydrogen from coal, 
which can be used by high efficiency gas turbines, fuel cells or for chemical productions. Therefore, a high 
capacity, stable CO2 absorbent, which can be used at a warm temperature range of 300 to 500 oC, is highly 
desired. Alkali metal carbonate and MgO mixtures were reported to have high CO2 capacities at 350 to 400 oC, 
up to 12.9 mmol CO2/g of absorbent (SG Mayorga, et al, Air Products and Chemicals, Inc., US6,280,503). 
Also, the absorbed CO2 could be easily released by CO2 pressure swing process, and the active materials in this 
type of CO2 absorbents was claimed as alkali metal and Mg carbonate double salts. However, researchers from 
other groups found it was difficult to repeat this result (R. Singh, et al. Energy Procedia, 2009, 1, 623-630). 
Although a high capacity of 4.7 mmol CO2/g of absorbent was achieved, the authors acknowledged that the 
absorbent was difficult to reproduce. In this talk, we will report our recent work on the Na2Mg(CO3)2 double 
salt absorbents. The effects of several synthesis parameters, such as solution salt concentration, method of 
mixing, drying and activation temperature and duration, were carefully studied. The properties of the 
intermediate products and the final absorbents were thoroughly characterized by SEM, XRD, and BET. The 
performance of the absorbent was evaluated in both a TGA-DSC unit and a small fixed bed reactor.  We found 
that by carefully controlling the synthesis parameters, Na2Mg(CO3)2 double salt absorbents with a high CO2 
capacity of ~ 4 mmol/g of absorbent can be repeatable produced. These absorbents can be easily regenerated 
through CO2 pressure swing or through temperature swing. The thermodynamics of the related reactions was 
studied using ab initio thermodynamic approach, and will also be reported.  
 


