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Bioenergy with Carbon Capture & 
Storage (BEECS) 🡪🡪🡪🡪 burn biomass 
for energy and remove carbon dioxide 
from exhaust

Direct air capture (DAC) 
🡪🡪🡪🡪 remove carbon dioxide from 

atmospheric air

Removal of carbon dioxide from power plants and 
air

Spinning cylindrical 
hollow fibers

3D printing square 
channel monoliths

Fabrication methods enable various contactor 
geometries

Study of material stability

Capturing CO2 from 
flue gas reduces CO2
emissions.
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port

Bubbler

Vacuum 
pump

Up to 10 sorbents
Wood 
smoke

Expose materials to exhaust of 
biomass combustion (i.e., wood 

burning) for 6 hours and test 
material properties before and after 

exposure

Hickory 
wood 
pellets

Consequences related 
to climate, biodiversity, 
human health, 
food/water supply, and 
economy if CO2
emissions continue at 
the current rate

Rising carbon dioxide levels lead to global 
warming

Lowering the cost of carbon dioxide capture

Necessary material 
properties:
• Long lifetime (high 

stability)
• High productivity (large 

amount of CO2 removed 
in short time)

• Low energy requirement 
(CO2 easily desorbed from 
material)

Barrier layer

Adsorbent 
particles

Porous 
polymer 
network

Liquid channels for cooling 
during adsorption 🡪🡪🡪🡪

increases amount of carbon 
dioxide removed


