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The Effect of Alcohol Concentration on the Mass Signal of
CO. Detected by Differential Electrochemical Mass
Spectrometry (DEMS)

Differential electrochemical mass spectrometry (DEMS) has been extensively used for
studying fuel cell related electrocatalytic reactions and proven to be crucial for deriving
molecular level insight for such processes. It has a great advantage in not only qualitative but
also quantitative analysis such as products rate and current efficiencies of various products
from complex reactions. For all quantitative studies, precise calibration of the mass signal is
a prerequisite. In this work, we report the effect of alcohol concentration on the detected
DEMS signal of CO», a common final product from electrochemical oxidation of small organic
molecules. Comparing to the solution with low alcohol concentration and the same CO;
concentration, a significant reduction of mass signal of COzin highly concentrated methanol
and ethanol solution (>0.1 M) were observed. Such results reveal that in solutions with high
alcohol concentration, alcohol molecules will significantly affect the mass calibration constant
for CO2. When the alcohol concentration is above 0.1 M, it is inappropriate to use the mass
calibration constant derived from CO oxidation in alcohol free solution as usually done in the

literature.
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