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Abstract

Accuracy

Will cold seawater from melted polar icecaps
absorb atmospheric CO2 at a higher rate than the
icecaps themselves, in turn mitigating the
temperature rise of the Earth? The melting of the
polar ice caps changes the reflectivity of the Earth,
which sends radiation from the sun into space. If
less energy is radiated and more energy is absorbed,
this might raise global temperatures. However the
melting of ice exposes a large area of seawater that
absorbs CO2 more efficiently than does the ice.
Which effect dominates or is more important in how
it alters the earth’s temperature? To test this
question, Dr. Marone and I are developing an
experiment to test seawater’s ability to absorb CO2 at
various temperatures. This research is in response to
work being done at Cambridge*, which is exploring
different options to achieve similar results by
injecting metal particles into the atmosphere to boost
the reflectivity of the atmosphere. Before
constructing a full scale experiment, we need to
know if water will absorb CO2 at a higher rate than
ice.

The particular scale we are using for this initial
experiment was last refurbished in March 1982.
Because of this, the scale’s ability to return accurate
data was tested by weighing known masses. We
measured masses ranging from 0.0200g to 50.000g.
These measurements were repeated five times for
each known mass to ensure that the scale returned
accurate values on a consistent basis.
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Plans for the Future

The Scale
We modified a mechanical balance that will allow
us to blow a steady stream of CO2 over a beaker of
ice and water. This gives us the ability to measure
the rate of change of the weight of the contents of
the beaker. The scale we are using in a Mettler
mechanical balance, capable of measuring weight to
4 decimal places. This will allow Dr. Marone and I
to detect small changes in mass over time. We have
calculated that 0.33867 grams of CO2 can be
absorbed by 100 grams of H2O at low temperatures,
given by the 53rd edition of the Handbook of
Chemistry and Physics. A 3D printed part was made
to brace a thin teflon tube, which will direct a steady
flow of CO2 onto the contents of the beaker.

Now that our scale has been appropriately
modified, our team is ready to begin the initial
experiment, where the rate at which ice and water
absorbs CO2 is measured on a small scale. Assuming
that we find that water can absorb CO2 at a greater
rate than ice, we will construct an air-tight tank that
will allow us to measure the concentration of CO2
within the tank over time. We will then put frozen
seawater into the tank, heat the ice, and record the
change in CO2 over time with a sensor that records
both temperature and concentration of CO2.
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