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A least-square sense error minimization approach was adopted to
calculate ferric ion diffusion coefficient of Fricke-agarose gels. Ferric ion
diffusion process is modeled as a Gaussian-shaped degradation kernel
operating on an initial concentration distribution. Diffusion coefficient is
iteratively determined by minimizing the error function defined as the
difference between the theoretical and the measured ion concentration
distributions. To avoid smearing of the image data, a fast MR image-based
differential gel dosimetry technique was employed to time resolve the evolution
of the ferric ion diffusion process. Our results showed that for a Fricke-agarose
gel contained 1mM ammonium ferrous sulfate, 1% agarose, 1mM sodium
chloride and 50mM sulfuric acid, its ferric ion diffusion coefficient is
1.50x10%cm?h™ in room temperature. This value falls within the 1.00 ~
2.00x10%cm*h™ range previously reported under varying gelling ingredients
and concentrations. For consistency test, the calculated ferric ion diffusion
coefficient was used to simulate the after-effects of the diffusion phenomenon
and to compare the results with those obtained in real MR dosimetry
experiments. Good conformity between the two was observed.



