
JKTech Laboratory Services
XRD and EPMA 

JKTech can provide benefits using mineral characterisation analysis with the 
advanced technologies of X-ray diffraction (XRD) and electron probe microanalysis 
(EPMA) through its Laboratory Services group.
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Mineral detectability, identification accuracy, and 
abundance quantification precision are dependent on 
a number of factors including the mineral complexity of 
the bulk sample, individual mineral crystallinities, and 
instrument analysis parameters.  Detection of minor 
phases to approximately 1% abundance and quantification 
precision of better than 0.5% are routinely achieved. 

Advanced processing features include Cluster 
Analysis and Rietveld quantification algorithms.  
These features facilitate the handling of large 
suites of related samples, and based on cluster 
characteristics, allow gross mineralogical changes 
to be rapidly identified and specific samples (e.g. 
paragenetic outliers) to be identified and quantified, 
thereby expediting analysis, data processing, and 
sample throughput.

X-Ray Diffraction (XRD)
XRD uses the unique x-ray fingerprint of each mineral 
to identify and quantify its presence in a powdered 
sample of rock, ore, plant feed, concentrate or tailing 
sample.  The JKTech XRD Facility is centred on a 
PANalytical X’PERT MPD PRO instrument equipped 
with PANalytical’s HighScore Plus advanced 
acquisition and data processing software.  The facility 
offers three modes of analysis:

•     Qualitative Identification - mineral present

•  Semi-Quantitative analysis - identification and  
      estimation of major/minor/trace components

•   Quantification of mineral species present to +
      1% relative using Rietveld Analysis.

Samples for XRD analysis may be submitted in rock or pre-powdered form.  Laboratory Services can crush rock samples 
specifically for XRD (and assay purposes) if required.
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Contact 
Dr David Steele
Mineralogy Specialist

Telephone:  +61 7 3346 5912 

Facsimile: +61 7 3365 5900

Email:  d.steele@jktech.com.au 

JKTech Services
•	 Consulting (comminution, flotation, mineralogy, mining & geometallurgy)
•	 Process Mineralogy and In-House Instrument Analysis
•	 Specialist Software (JKSimMet, JKSimFloat, JKMultiBal, JKSimBlast)
•	 Specialist Equipment (ore breakage characterisation, flotation characterisation) 
•	 Metallurgical Laboratory Services  
•	 SMI Knowledge Transfer

JKTech’s range of technologies is supported by the ongoing research activities of the 
Sustainable Minerals Institute at The University of Queensland.

Electron Probe Microanalysis (EPMA) 
 
Electron microprobe analysis offers a range of 
microchemical analysis capabilities for mineral 
characterisation.  Accurate and precise chemical 
quantification of major and minor elements to better 
than 0.03wt% is routine, using spot analysis mode 
down to 1um in size.  Trace element analysis to less 
than 50ppm and element speciation studies are also 
achievable using specialised analysis protocols.   
Element distribution mapping within minerals is a 
routine instrument capability.  The JKT EPMA Facility 
uses a 4-spectrometer CAMECA SX50 microprobe 
supported by SAMx data acquisition and processing 
software suite.  Mineral characterisation applications of 
EPMA data include accurate major and minor element 
numerical modelling, deleterious element location and 
quantification, minor to trace level element distribution 
and quantification.

The above EPMA reflected light optical image shows electrum (yellow) mantled by Ag-saddlebackite, a Ag-rich 
Bi-Te-Sulphide (grey).  The table gives the electron microprobe compositions of the two minerals at the locations 
shown.

10038A_10Au1 10038A_10BiTes
Wt% At% Wt% At%

S 0.00 8.88 30.4

Cu 0.00 0.04

Ag 17.88 28.3 28.48 29.0

Te 0.00 23.56 20.3

Au 82.93 71.8 3.04 1.7

Hg 0.02 0.01

Pb 0.00 10.20 5.4

Bi 0.01 25.14 13.2

Total 100.84 100.0 99.35 100.0


