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This work investigates the use of the Rietveld method for the quantitative analysis of phases in refractory materials from X-ray diffraction patterns. For a single-phase polycrystalline material, the Rietveld method allows the calculation of a theoretical X-ray pattern from the characteristics of the unit cell. For a material composed of several crystalline phases, the theoretical pattern is the sum of all individual contributions calculated for each phase. The ratios between the individual theoretical patterns and the experimental patterns give a scale factor for each phase. These scale factors include a large number of parameters linked to the equipment and the sample. However, only the number of irradiated cells vary between the scale factors so that the weight fraction ci of phase i can be easily calculated from the equation:
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Where aj are the scale factors, j are the real densities and V0j are the unit cell volumes of the j phases constituting the sample.

The advantage this technique is to take into accounts the integrated area of the whole X-ray pattern and not only the maximum intensity of a limited number of peaks. This allows including in the calculations possible structure orientations of the grains and grain size effects. However it is well known that microabsorption effects may lead to erroneous quantifications in conventional XRD analysis. These effects are not taken into consideration in equation (1).

Therefore this work aims to develop a correction factor that can be easily applied to the basic equation. On this cause, binary and ternary mixtures of known compositions were prepared from selected Al2O3, ZrO2, Y2O3, CaO and Na2O pure powders. As expected, the quantitative analysis by the Rietveld method is very close to the exact composition when the difference in linear absorption coefficients µ between de phases is low. On the contrary when the difference in µ is high the results deviate strongly from the actual values. The correction model developed from these results only required the knowledge of linear absorption coefficients for each phase. This model as been successfully applied in various cases as zirconia-alumina composites or alumino-silicates refractories.
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