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Investigation of Carbon dioxide and Carbonate lons
in Aqueous Solutions by 1H and 13C NMR

Yoshiyuki FUKAZAWA, Yoshihito KAMIMOTO, Ken YOSHIOKA,
Hisashi FUJII, and Tetsuya OKUDA

We investigated the states of gaseous carbon dioxide, carbon dioxide dissolved in water, bicarbonate ion
and carbonate ion in several metal carbonates in aqueous solutions by 1H and 13C NMR. In those metal
carbonates, potassium carbonate dissolved in water well and at high concentration. Also it shows a
change of pH from low to high concentration, so that we easily observed 1H and 13C NMR spectra in
Proton NMR chemical shift of this solution
There were hardly any proton chemical
shifts in the change up to pH=11, however , change was large more than 11. 13C NMR chemical shifts of

gaseous carbon dioxide and carbon dioxide dissolved in the water were 125.61 ppm and 125.53 ppm,

detail for the representative metal carbonate compounds.
showed a straight line in the measurement concentration range.

respectively and had almost the same results. Bicarbonate ion and carbonate ion were observed in
160 ppm~163 ppm and in 168 ppm~169 ppm, respectively. From 13C NMR spectra of aqueous carbonic

acid solution, the existence of the molecule H,COj; couldn’t be confirmed.
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