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When X-rays are passed on g crystal, the X-rays are scattered based
on the arrangement of atoms in the crystals. Within a crystal, atoms are
arranged in a plane with a particular distance in each axis viz., X, y and z.
When X-rays of wavelength similar to inter planar distance falls on these
atoms, they diffract, due to constructive interference (Fig 1). This pattern
can be recorded on photograph film or measured using X-ray detectors.
Interpretation of this pattern gives information on various aspects of the

compound.
Bragg’s equation:
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Fig 1. Diffraction of X-rays by a crystal

ation of the equation is as follows:
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When we know the wavelength A and 8, the value of “d” i.e., spacing

between the planes within the crystal can be determined.
INSTRUMENTATION

Source of X-ray
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Sample preparation & holder

As an ideal situation, sample to be analysed should be in the form
of a single crystal, where the cross section is about O'SI?Im. In case of
powders or polycrystalline nature, they are g_,round to a particle size of 0.002
to 0.005mm and compressed to be present in a sample film holder.
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Recording and Interpretation

The signal from the detector is recorded or the pattern of diffractjoy e
captured on a photographic film. This unique pattern is used for interpretatjq,

about the crystals.
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Rccordlng XRD pattern on photographic film
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Advantages of XRD
rystalline (mono) as well as Polycrysta
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' “d” spacing in crystals
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3. Sample preparation is easy and fast (in some cases, no need to pre

a sample).
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4. XRD patterns are available in the database and can be compared 1.
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easy interpretation.

Pharmaceutical and other related Applications

XRD is applied in wide variety of fields such as pharmaceutical industry,
environmental science, geological applications, material science, chemistry
(both organic and inorganic) and forensic science.

< Measurement of the average space “d” between layers of atoms

= Determination of the orientation of a single crystal and crystal structure
of unknown material

> Measurement of size, shape and internal stress of small crystalline
regions

v

Measurement of thickness of thin films and multi layers
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Determination of each type in mixed crystals (up to 3% in a mixture|

Comparison of
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XRD pattern with the database of thousands of
compounds for interpretation

Pharmaceutical applications
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