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Abstract
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Significance

Figure 2: Rate Structure Timetable of Nashville Electric Service in 2019 [1] Figure 3: Rate Structure Pricing of Nashville Electric Service in 2019 [1]

» The greater contributions of variable energy resources to the
power grid have led to power price volatility (Figure 4).

» These power price volatilities could be capitalized on by .
operating flexible chemical manufacturing plants at full speed
when prices are low and minimizing the production /\
processes when power prices are high (Figures 2 and 3). ’ | Nl

> More importantly, these operations can have net zero carbon bJ\\//
emissions by capitalizing on the availability of low carbon JA\_X/R
power sources. 1
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Results and Discussion

_ _ _ Figure 4. Variables effecting economics and carbon emissions as a function of time of day [2,3]
» Experiments were conducted in which a feed gas of CO2 and

H2 mix was pressurized between 700 and 750 psi at 230°C in

MeOH Selectivity (mol percent) MeOH Yield (mol MeOH/mol CO2)
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the presence of a Cu-Zn0-Al203 catalyst. ¢ .
» The gas hour space velocity was varied to study the effects of o °
~the catalyst on the selectivity and yield of methanol obtained. .
> |t was observed that at the lowest space velocity of 1446, the
highest selectivity and yield of methanol was obtained, while at
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the highest space velocity of 6000, the lowest selectivity and
yield of methanol was obtained (Figures 5,6 & 7).
> The catalyst operated at equilibrium at both low and high gas

/ hour space velocities-and was stable up to 100 hours of

Figure 5: Methanol Selectivity as a function of Space Velocity Figure 6: Methanol Yield as a function of Space Velocity
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Conclusion and Future Work s
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» The experlments produced promising and optimistic

results th ht the |mportance of carbon Captu re Figure 7: Carbon Dioxide Conversion as a function of time
tech ogies
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