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REQUIREMENTS

 Must be a modular, direct-air capture
mini-plant that can both absorb and
regenerate

Must fit inside a cube that is 1-foot
in length, width, and height

Must capture the carbon dioxide
from the surrounding atmospheric
air, and any carbon dioxide emissions
from the mini-plant must be low

Maximum budget of $1,500 dollars

Must be marketable as being
modular

Only run off of DC Current to allow
for use of off-grid power sources
such as solar or wind power

The mini-plant must use exactly 12
Volts

Must pull air via suction from the air
inlet ballast tank into the system (air
will not be pumped into the system)

PVC tubing at the outlet must be
1/8™ inch inner diameter and a 1/4%
inch outer diameter to ensure proper
connection with the carbon dioxide
meter

Must not smell or emit foul odor

Temperature of exhaust stream may
not exceed 75 Fahrenheit
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G02 CAPTURE VIR MER ABSORPTION

A cube able to intake carbon dioxide from the environment and

convert it to clean air in a non-harmful process for the AIChE

Design Competition.
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APPROACH

After reviewing several strategies for direct air capture
Including algae photosynthesis, amine-based capture,
utilizing strong basic solutions, and solid direct air capture,
it was determined that membrane separation would be
best.

The reasoning behind this being that membrane separation
would provide a financially feasible option to use and
carbon dioxide-selective membranes and MEA are
relatively inexpensive. Additionally, this route is
environmentally-conscious and main energy consumption
would come from the compressor unit of the mini-plant as
well as the thermoelectric cooler (TEC). This design also
allows us to regenerate the MEA onsite by heating the MEA
reaction vessel via the TEC.

MEA Reaction Vessel

FEATURES

Some features of our specific approach include the ability to
easily control the flow rate via easily changing the
compressor pressure which creates a way to dynamically
adjust to the environment (if there is more, or less carbon
dioxide present).

Both heating and cooling is created from the thermoelectric
cooler (TEC) which means space inside the mini-plant can
be conserved and saved for other devices needed as well
as saving costs associated with utilizing multiple elements.

Additionally, the overall mini-plant is relatively cheap with
some of the largest costs coming from the membrane. The
MEA used for carbon dioxide storage can be purchased by
the gallon and offers cost-efficient storage solution.
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