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Desktop and handheld analysers  
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Coupled pXRF and pXRD 

Chemistry and mineralogy on 
site in near real time 
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Portable X-ray Diffraction (pXRD) 
• Portable and robust 

• Little sample required 
(~ 10 mg) 

• Very little sample 
preparation – crushing 
to <150 µm particle 
size 

• Data collection time – 
10 mins 

• Unique piezo-
harmonic vibrating cell 
eliminates the 
problem of preferred 
orientation 
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• Little to no sample preparation 

• Fast - min reading time 10s per 
beam 

• Elements from (Mg) to U 

 

 

 

Portable X-ray Fluorescence (pXRF) 



Example: 
Application of coupled pXRF-
pXRD analyses to geological 
materials 
Brukunga Pyrite mine, South Australia 

 



Brukunga pyrite mine 
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Turning a waste stream to good 
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1 meter composite: 
8.8 Kg powder 
9.8 Kg core 



Particle size distribution 
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Drilling cuttings Lab pulps 



Experimental setup 
• Samples were taken from the 

DETBrukunga2 diamond drill hole 

• The core was logged 

• Composite samples of drilling 
cuttings were taken every 1 m 

• Pulps were analysed with a 
portable Olympus XRD Terra 
instrument and a lab-based 
Bruker powder diffractometer 

• Pulps were analysed with an 
Olympus Delta Premium pXRF 
instrument operating in Geochem 
Mode 

• 20% of pulp samples were 
analysed by ICP-MS and ICP-OES 
by a commercial lab  

• Logging, pXRF and pXRD data 
were compiled 
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Quality of pXRD data + SwiftMin® 
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Quality of pXRF data 
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Lab 
pXRF 
 



Proof-of-concept at Brukunga, South Australia  
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Summary 
Combined XRD-XRF analyses offer rapid and low-cost 
characterization of geologic materials for mineral exploration and 
mining industry and deliver elemental and mineralogical information 
of high quality where appropriate QA/QC protocols are followed. 
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