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The application of energy-dispersive X-ray diffraction (EDXRD) in a back-reflection geometry,
with 2θ close to 180°, results in a method that is insensitive both to the precise positioning of the
sample and its morphology1-4. This technique can therefore be used to analyse unprepared
samples such as whole rock specimens. Implementation of the method can be achieved with the
use of the energy-dispersing capability of silicon drift detectors together with miniature X-ray
tubes such as utilised in handheld X-ray fluorescence (XRF) instruments. Indeed, the backreflection EDXRD technique can be applied in a handheld instrument format through a modest
adaptation of the geometry of handheld XRF devices. This presentation will focus on the results
derived from an instrument modified in this way.
As the described technique is inherently a powder XRD method, the sample must conform to the
usual powder-averaging criterion in order that the diffraction peak intensities are representative.
This criterion is met for a large proportion of natural geological samples and, in a mining
context, powder samples are usually readily available in any case. The spectral resolution of
diffraction peaks afforded by a handheld instrument is low relative to standard laboratory
diffractometers. Nevertheless, results show that mixtures of iron oxides can be identified and
approximately quantified in iron ore samples, for example. Another mining application is the
phase analysis of limestones for which the presence of dolomite [CaMg(CO3)2] alongside calcite
(CaCO3) represents considerable added-value in the use of limestone in iron blast furnaces.
Furthermore, the same instrumentation can be used downstream in the phase and texture analysis
of a variety of metals and alloys.
The capability to analyse unprepared samples is highly favourable for mining and related
activities because the time required for sample preparation is avoided. This method offers in situ
measurements that are much faster and more cost effective than sending samples to a laboratory
for analysis, enabling rapid decision making, better production control and cost savings.
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