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About Resource Person: Dr. Sunil Kumar Jha is working as the Dean of School of Paramedics
and Allied Health Sciences at Centurion University of Technology and Management since 2016.
He has also taken the responsibility of Director of Community Diagnostic Center. His major
areas of expertise are medical diagnostics , clinical pathology, diagnostic bacteriology,
histopathology and patient safety. He has completed MBA-HMGT, MLT, DAF, MHD and some
of the courses in Alternative Medicine. He has a working knowledge of 20 years in various
universities and hospitals in various capacities such as, visiting faculty at Sikkim Manipal
University, Kalinga University, Raipur and IASE deemed University, Principal of Bhava
Institute of Medical Science, Director of College of Medical Technology, Bhubaneswar. He has
also worked with the Health Sector Skill Council and actively supported various government
programs.

About Session:

In these sessions it was discussed about reviewing existing X-ray techniques that can be used for
the analysis of materials, inclusive of those used as engineering and structural components.
These techniques are X-ray fluorescence (XRF) spectrometry, proton-induced X-ray emission
(PIXE) spectrometry, and X-ray diffraction (XRD). These analytical techniques provide
qualitative and quantitative information on the composition and structure of materials with
precision. XRD gives information on the crystalline forms and amorphous content of materials,
which could be quite useful in failure analysis if the type of failure brings about morphological
changes in the material under investigation. PIXE and XRF provide information on the types of
elements present in a sample material and their concentrations. PIXE is however preferable to



XRF due to its higher sensitivity to trace elements and lower atomic number elements as well as
its faster analysis. XRF and XRD are more commonly used than PIXE which is a powerful, high-
tech method that is relatively new in the field of chemical research. In this chapter, the theory
and principles of these analytical techniques are explained, and diagrams showing the
components of spectrometers and diffract meters are provided with descriptions of how they
function.

Objective

e Diagnostic imaging examinations e.g.; X-rays, CT etc.
Outcome

This review has shown that a great deal of information is obtainable with precision from the use
of X-ray techniques in the analysis of materials. Analysis by XRD technique provides
information for the identification and quantitative determination of the various crystalline forms
of a material so it is useful in detecting the morphological changes that have occurred in a
material after failure, if the crystal lattice structure has been affected. XRF and PIXE are both
useful in the determination of the elemental components of a material and their concentrations.
However, PIXE, a powerful, high-tech analytical tool is preferable to XRF, due to its higher
sensitivity to trace elements and lower atomic number elements as well as its faster analysis.
However, if on-the-spot analysis is required as is sometimes the case in field work, EDXRF and
WDXREF spectrometers would be preferred due to the advantage of portability.
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