
Nanoporous Polymer ic  Mater ia ls  For  CO2 
Capture And Separat ion

Control  of  carbon dioxide emiss ions without  s ignificant  penalt ies  requires  ef fect ive  CO2 scrubbing from 
point  sources , such as  foss i l  fuel  burning power plants , cement factor ies  and stee l  making. Captur ing 
process  i s  the most  cost l y ; hence the research is  directed to f inding solut ions to  i t . Effic ient  CO2 
scrubbing without  a  s ignificant  energ y penalty  remains  an outstanding chal lenge for  foss i l  fuel-burning 
industr y  where aqueous amine solut ions are  s t i l l  widely  used. Porous mater ia ls  have long been evaluated 
for  next  generat ion CO2 adsorbents . Porous polymers , robust  and inexpensive, show promise as  feas ible 
mater ia ls  for  the capture  of  CO2 from warm exhaust  fumes. 
Nanoporous polymer ic  mater ia ls  show considerable  CO2 uptakes  and are  l ike ly  to  replace monoethanol 
amine (MEA) solut ions for  industr ia l  CO2 capture. We repor t  recent ly  developed nanoporous covalent 
organic  polymers  (COPs), which show s ignificant  capaci t ies  and se lect iv i t ies  for  CO2. To name a 
few, COP-1 shows 5.6 g/g CO2 uptake at  200 bar  and 45 °C, COP-2 shows a  CO2/H2 se lect iv i t y 
of  over  10:1 and COP-33 1.8 g/g at  CO2 uptake at  200 bar  50 °C with a  CO2/H2 se lect iv i t y  of  3 :1. 
These resul ts  point  to  an ideal  nanoporous s tructure  to  be made from a highly  porous, inexpensive, 
physisorpt ive  sol id , which is  chemical l y  modified with amine funct ional i t ies . 
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