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Analysis of protonation state of citric acid in aqueous solution
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! Department of Chemistry, University of Tsukuba, Japan

[Abstract]
This study aims to identify the protonate state in the ground/excited state of a citric acid and
to elucidate the difference in driving force in the process of formation of citric acid molecule
clusters. We found that the third deprotonation state of the citric acid (pKas) in the excited
state (calculated 9.60) produced a clear difference from that in the ground state (calculated
4.90). To investigate this difference in generating a citric acid molecule cluster by molecular
dynamics calculation, we constructed four models for 0.1 M citric acid in aqueous solutions,
the former has a proton whereas the latter not. After the equilibrium at 300 K for 5 ns, many
citric acid molecular clusters were confirmed in both models. From the distribution of sodium
atoms, the interaction between citric acid molecules mostly depends on the protonation state.
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