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Determination of the diffusion coefficient of hydrogen ion in hydrogels
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The aim of our research is to determine the diffusion coefficient of hydrogen ion in different polyelectrolytes. Our measurements and results are presented for 2%(w/v) agarose hydrogel. We have also investigated our system by applying numerical calculations and auxiliary measurements.
We are motivated by the widespread use of hydrogels in life sciences and material sciences resulting from their biocompatibility and well-adjustable physical properties. Moreover, reaction-diffusion driven chemical pattern formation in hydrogel media is also of interest where an autocatalytic reaction interacts with diffusion. In many cases hydrogen ion serves as the autocatalyst species, whereas pattern formation is primarily attributed to the different diffusion rates of the particles participating in the chemical reaction. Therefore the need for determining the diffusion coefficient of hydrogen ion under the given experimental conditions arises. For this purpose a combined experimental technique is developed, since no direct method is available. Via a conductivity method the effective diffusion coefficient of a binary strong electrolyte is measured which contains the diffusion coefficients for both the cation and the anion:
[image: ] .
The diffusion coefficient can be determined for individual ionic components as well by the pulsed field gradient spin echo NMR technique, however, hydrogen ion cannot be measured even by this method in hydrogels. The equation introduced above establishes the connection between the results obtained by the two methods: if via conductivity measurements an effective value for an electrolyte containing hydrogen ion as the cation is calculated, while the diffusion coefficient of the anion is known, using the equation above the final value for hydrogen ion can be given. HCl is an obvious choice for this electrolyte, however, chloride ion cannot be efficiently measured by PFGSE-NMR in this case. Therefore if sodium ion is measured instead, along with the conductivity measurements of NaCl and HCl, by applying the equation above in two steps for the data obtained, the final value of the diffusion coefficient for hydrogen ion can be determined through the common anion.
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