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AbstractThe most common use of powder diffraction in analytical science is the identification of crystalline components, or phases, present in samples of interest. For multiphase samples, once the nature of the phases present has been established, the next most common application is the quantitative determination of the abundance of each phase. There are a number of non-diffraction methods, such as gravimetric analysis following density or magnetic separation, for the estimation of phase abundance. In general, these rely upon specific phase properties and hence do not have broad applicability. Quantitative phase analysis (QPA) by diffraction methods is the only analytical technique that is truly phase sensitive: the near universal applicability of diffraction for QPA derives from the fact that the contribution of each component to the observed diffraction pattern is (i) derived directly from its crystal structure and (ii) has intensity which is proportional to the amount present. While the basis of diffraction-based QPA, initially developed using a single-peak approach, is well established, the field remains dynamic with more recent developments incorporating whole-pattern data-analysis methodologies. In addition, the need to extract QPA from in situ studies, where the sample is undergoing change imposed by an external variable, requires careful application of methods to extract absolute, rather than relative, phase abundances. This chapter describes the basis of QPA for both single-peak and whole-pattern approaches and provides worked examples for selected methods. Discussion of how to select and apply some of the methods, particularly in the context of the derivation of absolute phase abundances and the determination of poorly crystalline or amorphous phases, is included. The presence of amorphous content requires extension of the basic methods but, once these are established, they can be shown to produce QPA with similar accuracy and lower limits of detection as for crystalline phases.







 Supporting information
Data from the IUCr CPD round robin on QPA. DOI: 10.1107/97809553602060000954/Hach3o9sup1.zip
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