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. ABSTRACT

8. OBJECTIVES:

An increase in carbon emissons and a risng concertration of CO; in the amaosphere have
been predicted based on our continued reliance on fossl fud energy. This Stuation is
unlikely to change unless mgor changes are made in the way we use and produce energy, and
in paticular, how we manage carbon. Particularly, the state of Ohio ranks second only to the
date of Texas in annud CO, emissons, while economy of the date is very much relaed to
our ability to use cod. Therefore, there is a strong need for development of processes that can
convert separated and captured CO, to environmentaly friendly products appropriate for
long-term unmonitored disposd. The overdl long term objectives of this project involve the
dudy of reection kinetics and mechanism of CO, with Mgrich mingds with the ultimate
god of establishing minerd carbonation as a viable option for long-term and safe disposal of
CO..

9. WORK DONE AND CONCLUSIONS:

Olivine and serpentine were chosen as the reactants for CO, minera sequedtration, since they
ae widdy avalable in great quantities and the concentrations of MgO within these mineras
ae high. The average measured concentrations of Mg and S in these minerds were
gpproximately 30 and 22 wt %, respectively. The properties, such as specific surface areas
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and pore volumes, and crushing strengths of these minerds were found to be dissmilar. SEM
and EDS andyss were peaformed for dl the minerds to characterize the surface morphology,
local chemicd compodtion, and hardness of the minerd samples The solubility of these
mineras in water increased as HCl and NaHCOs3 concentrations increased, and an increase in
temperature resulted in the mogst Sgnificant improvement in solubility.  As expected from the
dow kinetics, there was no direct gas-solid carbonation of minerds occurred at 350 °C and 25
am.  On the other hand, 10 % converson was achieved a 100 °C and 15 am through
catdytic agueous carbonation in the HPSR. This result was very promisng. Therefore, the
agueous carbonation process was chosen for the further studies. From the SEM andyss on
the products of the aqueous carbonation of Mg-bearing minerds, it was found that the limiting
factor for the converson was the rate of dissolution of Mg into the liquid medium. Next, a
new water-soluble reactant, Mg(OH), (i.e. Brucite), was used to carry out the carbonation in
the HPSR and we achieved up to 90 % of conversion within 4 hours at 20 °C and 15 am. It is
important to note that the solubility of Mg(OH), increases as temperature decreases. As a
result, high degree of carbonation can be obtained at a low reactor temperature, which reduces
the cost of the process. Currently, the experimental setup is being modified to accommodate a
CO, booster pump. This will adlow the reactor pressure to be closer to the pressure of the
separated and captured CO, from the power plant. This increase in pressure will further
reduce the reaction time for the carbonation reaction.

10. PLANS FOR THE COMING YEAR:
Thisisthefina report for this project.

[I. HIGHLIGHTSACCOMPLISHMENTS

Carbon management is 4ill in its infancy and it is criticd to explore various CO, disposd
options. This project was carried out to develop a process that can convert separated and
captured CO, to products appropriate for long-term, environmentdly benign, and
unmonitored storage. Throughout the last year, al the proposed objectives were successfully
achieved.  Olivine, Serpentine and Brucite were sdected as feasble reactants and
characterized. The agueous carbonation gave promising results, wheress the kinetic of gas-
solid carbonation was too dow. With a new and modified experimental setup, the optimum
operating conditions for this process will be soon determined and the CO, mined
sequestration will be established as a feasible carbon dioxide disposa option in future.
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