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Carbonic Anhydrase: Nature’s Solution
What we can learn from the enzymeWhat we can learn from the enzyme

Active site geometry…
key for fast, reversible interaction with CO2
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enzyme…

red blood
cells… One active site converts >600,000 CO2 molecules /sec.



Proposed Approach: Membrane-based Separation
COCO22 transport facilitated by carriers mimicking enzyme active sitetransport facilitated by carriers mimicking enzyme active site

Proposed approach…

CO2
N2, H2O, O2

Polymeric microporous
substrate (commercial)

OH

Zn Thin polymer film
containing zinc hydroxide
in tetrahedral coordination,
mimicking CA’s active site

CA … carbonic anhydrase

Funding
provided by…

CO2 N2, H2O, O2 “Ideal” membrane:
 CO2 transport is fac ilitated by spec ialized

“carriers” within a barrier film

 Requiressites exhibiting fast and reversible
interac tion with CO2

Partners...

 ~ 30% lower CO2 capture cost compared to liquid amines (current state-of-the-art)

 ~ 2 billion tons/yr. CO2 from existing coal-fired power plants

 Modular, skid-mounted configurations; no moving parts

 No consumables, toxic chemica ls or offensive odors

 Flexib ility to start with smaller system & gradually increase to 90% CO2 capture
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