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Title: X-ray diffraction technique for Materials Science Research 

Abstract 

X-ray diffraction (XRD) is a powerful nondestructive characterization technique for determining the structure, phase, composition, and 

strain in materials. It is one of the most-widely and frequently employed methods for characterizing materials to obtain information on 

the atomic scale structure of various substances in a variety of states ranging from fluid, thin film, to powders and crystals. The XRD 

technique allows us to identify the crystalline phases presented in the samples including single crystal, polycrystalline, and amorphous 

samples. The integration with chemical composition analysis, it gives possibility to determine the quantitative analysis of mineral. The 

examples of the application of XRD technique for clay mineral analysis and their quantitative determination are also concerned.   
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M : Chlorite-vermiculite mixed-layer

I : Illite

K : Kaolinite

Q : Quartz

Fp : Feldspar

Ca : Calcite
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