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pXRF

Conventional 

Aqua Regia

Both images are of Ni derived from the SAME samples

Which is the pXRF image?
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Aqua Regia (x) vs pXRF (y) data

AR data under reports in 

comparison to pXRF data 

(which should be 

expected)

www.pxrfs.com.au



Talk Outline
• Performance Comparison - pXRFs

– Mining Mode

– Soil Mode

• Certified Reference Materials

• Influence of batteries on hand held units

• Deterioration of instruments performance

• Beam times (accuracy and precision) 

• Geochemical Mapping

• Conclusions



Baseline Response Two manufactures 



Instrument Set up
Manufacturers Olympus Innov-X Thermo-Niton

pXRF Instrument Delta Premium XL3t 950s GOLDD+

Anode Rh Ag

Tube Voltage (kV
max

) 40 50

Tube Power (µA
max

) 400 200

Resolution (eV) ~156eV @ 40,000cps <185eV @ 60,000 cps

Detector area 30mm2 SDD2 25mm2 SDD

Electronics 530 MHz CPU, 128MB RAM, 

500 MHz Dual Core DSP

533 MHz CPU, 32MB RAM, 300 

MHz DSP

Power Source Used Generic Li-ion batteries Niton Li-ion batteries

Element Range Mg (Z12) and greater

Application Modes Mining and Soil Modes

Cycle Time 120 seconds in Mining 180 seconds Soil Mode

Windows Propylene3



Baseline Response (Mining Mode) 
NIST2709a

• Standard - NIST2709a in plastic cup

• Instruments set up in stand

• Instruments run on battery power

• Continuously run over 5 hour period

• Beams set for a 120sec cycle for 150 readings 

� Results fall within expected limits



What happens when more 

instruments are tested?



Baseline Response (Mining Mode) 
NIST2709a

Niton – tight cluster around CRM

Innov-X fall over a range of -10% to +11% of CRM

Thermo Niton

Olympus Innov-X



Baseline Response SOIL MODE



Baseline Response (Soil Mode) 
NIST2709a

Same “Y” axes as mining mode – no data!

CRM -33600 ppm Fe

• Standard - NIST2709a in plastic cup

• Instruments set up in stand

• Instruments run on battery power

• Continuously run over 5 hour period

• Beams set for a 180sec cycle for 100 readings 



CRM mean -33600 ppm Fe

Major shift in Fe 

concentration reported 

by both manufactures

Baseline Response (Soil Mode) 
NIST2709a



CRM mean -33600 ppm Fe

Olympus Innov-X

Thermo Niton

Baseline Response (Soil Mode) 
NIST2709a



Baseline Response (Soil Mode) 
NIST2709a

Thermo Niton

Olympus Innov-X



Mixing data from 

different Instruments 

• Variation in instrument response has significant 

implications when mixed. 
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Unit 1 Unit 2



Unit 1 Unit 2



Influence of Batteries on Analysis (OI)

www.pxrfs.com.au



Influence of Batteries on Analysis (OI)

Beam 1

Av 3.44% Fe

Av 3.39% Fe

Δ 0.05% Fe (1.5%)

www.pxrfs.com.au



Influence of Battery's

Cu in soils

Medium - Soils

Grid = 200 x 40m

n = 1250

Levelled data 

Post processing 
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Repeat baseline response – Mining Mode 

• Standard - NIST2709a in plastic cup

• Instruments set up in stand

• Instruments run on battery power

• Continuously run over 5 hour period

• Beams set for a 120sec cycle for 150 readings 

• Symmetrical beam times

• Repeat analysis  within 6 months of initial test

significant decrease in light elements 

(Si and Al) from both manufactures



3D Model of Drill Data
Integration of pXRF data with conventional Au (AR) analysis

Au shell

K shell

When additional drilling occurs is 

the low K a function of the rocks 

or the pXRF instrument



Beam Times



Influence of Beam Times

As – concentration
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As – beam time = 30S
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Instrument comparison 

Innov-X vs Niton (30S)

Analysis of samples were conducted identically 

Innov-X & Niton have similar accuracy

Innov-X has far better precision than Niton
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As  - Niton
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Geochemical 

Mapping



Geochemical Mapping

• Can pXRF provide real time “fit for purpose” 

data to be collected?

– Using samples collected by Geological Survey of 

Western Australia (GSWA) we reanalyzed 14 year 

old samples with OI and TN pXRF.



Ti – fusion XRF

• 215 kms strike

• 949 samples

• 4 km x 4 km grid

• Analysis - paper bag

• 60 second cycle time

Ti – Innov-X



• 215 kms strike

• 949 samples

• 4 km x 4 km grid

• Analysis - paper bag

• 60 second cycle time

Ti – fusion XRF Ti – Niton



Understand your 

pXRF to generate 

“fit for purpose” 

data 

AR

Ni derived from the SAME samples

n = 2240
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Summary & Conclusions

• “Off the shelf” pXRF are

– individual and unique instruments.

– precise yet inaccurate. 

• Separate batteries will effect element response (OI)

• Over time pXRF performance will degrade 

– Most noticeably in light elements (Si. Al)

• pXRF instruments provides “fit for purpose” data for 

mineral exploration.

Presentation available from pXRFS.com.au



www.pxrfs.com.au


