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CLAIMS: 

1. A method for adsorbing a gas component, comprising: 

 providing a feedstream at a first temperature, the feedstream comprising a first 

concentration of a gas component; 

 cooling the feedstream to a second temperature; the second temperature being 

lower than the first temperature; 

 exposing the feedstream to a concentrator comprising a membrane, metal 

organic framework, or a combination thereof, thereby creating an enriched feedstream 

with a second concentration of the gas component;   

 the second concentration of the gas component being higher than the first 

concentration of the gas component; 

 exposing the enriched feedstream to adsorbent particles to produce an adsorbent 

effluent having a lower concentration of the gas component than the feedstream; 

wherein the adsorbent particles comprise a Type V adsorbent; and 

 desorbing at least a portion of the gas component from the adsorbent particles 

at a desorption temperature greater than the second temperature. 

 

2.  The method of claim 1, wherein the second concentration of the gas component 

is above a lower level capture limit of the Type V adsorbent, wherein the lower level 

capture limit is a partial pressure of the gas component in the feedstream below which 

bypass occurs. 

 

3.  The method of any of the previous claims, wherein the gas component consists 

essentially of CO2. 

 

4.  The method of any of the previous claims, wherein the feedstream is a 

combustion flue gas. 

 

5.  The method of any of claims 1-3, wherein the feedstream is a natural gas 

combustion flue gas. 

 

6.  The method of any of claims 1-3, wherein the feedstream is natural gas. 
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7.  The method of any of the previous claims, wherein the first concentration of the 

gas component is 1-10 vol%. 

 

8.  The method of any of the previous claims, wherein the second concentration of 

the gas component is 10-25 vol% 

 

9.  The method any of the previous claims, wherein a loading of adsorbed gas 

component in the adsorbent particles after the desorbing is less than 50% of the loading 

of the gas component in the adsorbent particles at the end of exposing the feedstream. 

 

10.  The method of any of the previous claims, wherein the desorption temperature 

is greater than the second temperature by at least 20°C. 

 

11.  The method of any of the previous claims, wherein the cooling the feedstream 

comprises cooling the feedstream upstream of the concentrator. 

 

12.  The method of any of the previous claims, wherein cooling the feedstream 

comprises cooling the feedstream concurrently with exposing the enriched feedstream 

to the adsorbent particles. 

 

13.  The method of claim 12, wherein the cooling is achieved via a trickle bed 

contactor, hollow fiber contactors, parallel channel monoliths with alternating gas and 

liquid channels, shell/tube heat exchangers, or a combination thereof. 

 

14.  The method of any of the previous claims, wherein the feedstream is a post-

combustion feedstream and the exposing the feedstream to a concentrator comprises: 

enriching a pre- combustion feedstream with O2, and combusting the pre-combustion 

feedstream to produce the post-combustion feedstream enriched in CO2. 

 

15.  The method of any of the previous claims, wherein the adsorbent particles are 

exposed to an input fluid in a slurry contactor, a fluidized bed contactor, a trickle bed 
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contactor, hollow fiber contactors, parallel channel monoliths with alternating gas and 

liquid channels, shell/tube heat exchangers, or a combination thereof. 

 

16.  The method of any of the previous claims, wherein the adsorbent particles 

comprise an amine appended metal organic framework. 

 

17.  The method of claim 16, wherein the amine appended metal organic framework 

comprises one of N,N’-dimethylethylenediamine appended to Mg2(4,4’-dioxido-3,3’-

biphenyldicarboxylate) (mmen-Mg2(dobpdc)) and 2,2’-dimethyl-1,3-diaminopropane 

appended to Mg2(4,4’-dioxido-3,3’-biphenyldicarboxylate) (dmpn-Mg2(dobpdc)). 

 

18.  A system for separation of CO2 from a gas flow, the system comprising: 

 a contactor comprising a bed of adsorbent particles, the adsorbent particles 

comprising a Type V adsorbent, the adsorbent particles having an adsorbent loading of 

at least 1.0 moles of CO2 per kilogram of adsorbent; 

 a cooling element located upstream of, or incorporated with, the contactor to 

receive an input fluid comprising CO2; and 

 a CO2 concentrator comprising a membrane, metal organic framework, or a 

combination thereof, located upstream of the contactor and in fluid connectivity with 

the contactor and the cooling element. 

 

19.  The system of claim 18, wherein the Type V adsorbent comprises an amine 

appended metal organic framework. 

 

20.  The system of claim 19, wherein the amine appended metal organic framework 

comprises one of mmen-Mg2(dobpdc) and dmpn-Mg2(dobpdc).  

 


