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History of Portable XRF

Hilger and Watts Radioisotope portable Analyser 1964



History of Portable XRF

1978
Developed at the Institute of Physics Outokumpu, Finland as  “X-Met”

Also marketed in the states as CSI 740



History of Portable XRF

1982
MAP-1 EDXRF



History of Portable XRF

1991 

Silicon Pin Detector



History of Portable XRF

• First for:

• One piece

• Silicon Pin Diode detector

• Real time digital signal processing

• Used for lead paint analysis

• Still had 40 mCi cadmium-109 radio-isotope as the 
source

1994 
Niton XL-309 or the “Brick”



History of Portable XRF

Next breakthrough in 2001 Minature X-ray tube

NITON XLt Tracer 1 Keymaster Innov-X Alpha

Debate as to who was first to release this model – but Keymaster holds the patent!



History of Portable XRF

The game changer for Mining/Exploration!

2008 
Silicon drift Detector



Key Manufacturers in 
Australian Market

BRUKER S1 TITAN 
800

NITON Xl3t 
GOLDD+

OLYMPUS 
INNOVX DELTA 

PREMIUM

OXFORD  
X-MET 8000



An example of portable XRF
in the mining industry

ASX: 31/01/2013. Quarterly report for Period ended 31 December 2012 

Sipa Granted Tenements

Nickel time slices
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ASX: 30/05/2013 Quarterly Report
Waligo Ni-Cu announced
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ASX: 31/10/2013 Quarterly Activities Report
Ayuu Lupur Ni-Cu-Cr announced
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ASX: 29/01/2014 Quarterly Activities Report
Akelikongo Ni-Cu-Cr-Pt-Pd announced

NOTE 4 month field break
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ASX: 31/07/2014 June ASX Quarterly ASX Report
Lawiye-Adul Ni-Cu-Cr announced
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ASX: 29/09/2014
Lawiye-Adul Ni Laterite Potential announced
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ASX: 05/11/2014
Akelikongo EM commences
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ASX: 25/11/2014
SRI: 100% ownership of Project
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ASX: 04/12/2014
Akelikongo EM targets
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ASX: 20/02/2015
Drilling confirms Massive Sulphides

Akelikongo

Two years since commencement 
of initial sampling



Lawiye-Adul

Akelikongo

Ayuu Lupur

Waligo Key Nickel 
Prospects
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pXRFs Pre-screen Savings
Lab1 84% costs 80% time
Lab2 92.6% costs 91% time

Commercial Lab Analysis 
2240 samples 

Lab1= $35,280 ($15.95) 22 days
Lab2 = $76,160 ($34.00) 44 days

pXRF Cu

pXRF ARwww.pxrfs.com.au

Potential cost savings in the mining Industry



Changes in Radiation Levels 
over time

TN 9000 – 1995

Source: iron-55, cadmium-109, americium-241

Max Dose rate in beam 10cm : 267 µGy/hr -1

Dose Rate not in use: 0.25 µGy/hr -1

Max at trigger: 0.6 µGy/hr -1

Reading Times : 100-300 secs

TN XL3t GOLDD+ - 2008

Source: 50KeV X-ray tube

Max Dose rate in beam 10cm : 18,500 µGy/hr

Dose Rate not in use: 0.0 µGy/hr 

Max at trigger: <0.1 µGy/hr

Reading Times : 10-30 secs



Safety features in todays pXRF’s

TN XL 5 - 2015

• Warning message on screen

• Password protected

• X-ray tube enclosed in tube 

housing

• Proximity sensor

• Deadman trigger

• X-ray indicator lights

• Lights fail safe

• Quick battery release

• XRF inert when battery removed



Current licencing Criteria in Australia 

8 different licencing regimes for portable XRF in Australia

State/ Territory 
Users 

Licence

Registration 

of XRF

Licence to 

Possess or 

Management 

Relocation  

Notice

XRFCompliance 

Certificate

ACT

New South Wales

Northern Territory 

Queensland 

South Australia 

Tasmania 

Victoria

Western Australia



Cost licencing in Australia 

• Cost of licencing 1 portable XRF for first  year ranges from $200 to $1200

• $4,300 total, 24 forms! $2500  each subsequent year 

• Time to issue licence from 1 week to 2 months 



Mining companies active around 
Australia



What if this applied to car licencing?



Recommendations

• Australia wide licencing for portable XRF comprising of:

• Individual users licence 

• Following successful completion of accredited course

• Licence to possess 

• Companies owning portable XRF’s

• Radiation management plan 

• Radiation Safety Officer

• Compliance Certificate 

• Issued on purchase of portable XRF

• Reissued after 2 years and every year after that 

• MOT for pXRF’s!



Thanks and acknowledgements 

Thank you to my colleagues 

Nigel Brand, Melissa Narbey and Lauren Steen

From 

Portable XRF Services 

Also to Sipa Resources for allowing us to 

present their data  
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