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Field Portable X-Ray Fluorescence (FPXRF) Spectrometers 
are rapidly becoming a routine part of many exploration 
programs and a standard field tool in the modern 
geologist’s toolbox. Recent advances in detector technology 
and associated instrument hardware has seen a marked 
improvement in analytical performance, which has 
significantly broadened the scope of the field applications 
across many commodities. The result is the ability to make 
more informed decisions in the field, fast track projects and 
better utilize short field seasons and expensive logistics that 
exist when exploring in many remote parts of the world. 
Olympus Innov-X, formerly Innov-X Systems specializes 
only in X-Ray Fluorescence (XRF) based instrumentation, 
with a focus on providing in-situ, at-sample solutions and 
has several offerings to the mineral exploration and mining 
business. These include the Delta series handheld and 
X-5000 portable XRF analyzers. 
Large Area, Silicon Drift Detectors (SDD’s) have 
long been a cornerstone of large laboratory based XRF 
instrumentation, providing rapid elemental quantification 
across a large part of the periodic table ranging from 
Magnesium (z=12) through to Uranium (z=92). The recent 
incorporation of these highly sensitive SDD’s into modern 
FPXRF instrumentation has contributed to three major 
improvements in the overall performance and includes:
•	 Significantly	increased	spectral	resolution,	lower	noise	

and reduced background resulting in considerably Lower 
Limits of Detection (LOD’s) and better inter-element 
deconvolution.    

•	 Significantly	higher	count	rates	(of	1-2	orders	of	magnitude	
higher than previous generation detectors) providing much 
faster results and increased analytical precision.

•	 The	ability	to	measure	the	lighter	elements	in	the	
periodic table including Mg, Al, Si, P, S, K & Ca which 
was not previously possible or had limited performance 
on earlier models.      

To the modern explorer this means better performance 
with shorter test times, enabling more results in the same 
timeframe as previous generation equipment. In addition 
and more importantly to many applications is the ability 
to now determine whole rock chemistry and important 
alteration and pathfinder geochemical characteristics 
through the use of added light element suite.

Whilst SDD’s have provided the single biggest advancement 
in the performance of modern FPXRF, Olympus 
Innov-X has added several other key improvements to the 
instrument hardware. Multiple, floating point computer 
processors enhance the user experience and the ability to 
perform complex quantification calculations. Hot swap 
battery capabilities dispel the issues surrounding battery 
performance and enable the instrument to be continually 
operated without powering down the 40-50kV X-ray 
tube or disrupting the peltier cooled detector that needs 
to be maintained at below -35 Celsius. High temperature 
performance has also been addressed through the mono-
block designed heat sink and the integrated barometer 
takes care of air pressure adjustments due to high working 
altitudes or inversely, from working at depth in deep 
underground mines. Various Full VGA camera options are 
also now available, including 3mm spot collimation for small 
grain size work. This provides an excellent record of what 
was actually analyzed during each test.         
The broadening of the use of FPXRF across many new 
commodities has also been a great advance in field 
application. Historically, use has been dominated by base 
metal exploration for copper, lead, zinc but recent sales 
tends see a dramatic increase in use for gold (and silver) 
pathfinder geochemistry, rare earth and uranium exploration, 
phosphates, iron-ores, bauxites and nickel sulphide and 
laterite deposits. In addition to this is the emerging use of 
FPXRF for litho-geochemical or chemo-stratigraphic work, 
where direct analysis in the field can enable the geologist 

Figure 1. Olympus Innov-X Delta Premium Handheld XRF



Exploration Technologies 2011

 10   l 

to literally map out rock units based on chemistry or to 
be placed directly into classification diagrams for further 
determination. 
Sampling still remains the single biggest issue surrounding 
the use of FPXRF for mineral exploration and mining 
applications. Sample types commonly presented to the 
FPXRF vary significantly from fine grained sorted soils, 
to percussion drilling chips, diamond core and rock 
outcrop. The diverse heterogeneity of these geological 
materials can play havoc with the results when correlated 
to laboratory assay results and is a common trap for young 
and untrained players. It must also be stated that FPXRF 
was never developed for or suggested to be a replacement 
for laboratory certified analysis and is best used as a pre-
screening tool to help manage sampling programs and make 
better calls in the field. In saying that, with the same amount 
of careful sample preparation, FPXRF can obtain very 
similar and agreeable results for many elements, assuming 
they are in the right analytical range and above the limits of 
detection for the analyzers. FPXRF is very much a Fit-For-
Purpose tool and should be considered in combination with 
detailed geochemical orientation and baseline studies prior 
to field implementation.  
Another major challenge to FPXRF users is data quality, 
management and validation. In order to obtain quality 

results, the FPXRF user needs to become acquainted with 
quality assurance (QA) and quality control (QC) similar 
to that used in a commercial laboratory. This includes good 
sample identification documentation and the periodic use of 
standards (certified and matrix matched reference materials), 
blanks and field duplicate samples. Desirably, this needs to 
be reviewed on a regular basis to satisfy the user of analytical 
performance. The shear amount of data produced by a single 
FPXRF can be quite overwhelming and can typically be in 
the order of 200-300 samples per day. With 30+ elements 
and associated errors determined, plus 10-20 fields of related 
meta-data per sample, the result file can contain significantly 
more than the average laboratory results file that geologists 
are used to working with. As such, data handling needs to be 
strictly supervised with particular care taken with ranking of 
FPXRF data to ensure that it does not get stored, overwritten 
or confused with other, more sensitive analytical data, such 
as routine ICP-MS multi-element results. In addition to 
analytical data, care also needs to be taken with the location 
information taken with each sample. Olympus Innov-X has 
engineered software features to try and assist geologists with 
location validation. These include real-time spatial registration 
through mobile GIS integration (Xplorer Packages enable live 
thematic mapping) and SQL database features such as auto-
incrementing data entry fields for Sample ID’s and down-hole 
intervals, as well as fixed lists for standards management.
Olympus Innov-X understands the challenges and 
specialized applications that exist within the mineral 
exploration and mining industry and has tried to address 
these through the implementation of the International 
Mining Group (IMG). A specialized group of industry 
experienced geologists and soil scientists who support the 
future development of FPXRF and the industry directly. 
Olympus Innov-X is also actively involved with several key 
industry projects and collaborations including the Deep 
Exploration Technologies CRC, CAMIRO Project 192 
(Quality Control Assessment of Portable XRF Analyzers 
: Development of Standard Operating Procedures, 
Performance on Variable Media and Recommended Uses) 
being run at the GSC in Canada and working with the 
CSIRO and various universities around the globe to help 
further advance the use of FPXRF technology for use in 
mineral exploration and mining.  

About Olympus Innov-X and Olympus NDT
Olympus Innov-X, formerly Innov-X Systems, based in 
Woburn, Massachusetts, USA, is a leading manufacturer of 
portable X-ray fluorescence (XRF) analytical instruments. 
Olympus Innov-X develops and manufactures instruments 
providing real-time, nondestructive material analysis 
in applications ranging from metal sorting, lead paint 
detection, and alloy verification to analysis of oil, fluids, and 
minerals. Olympus Innov-X is also the sole distributor of 
the world’s only portable X-ray Diffraction (XRD) analyzer, 
the In-Xitu Terra. Olympus NDT acquired Innov-X 
Systems Inc. in July 2010.
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Figure 2. Olympus Innov-X X-5000 Portable XRF
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Olympus NDT is a world-leading manufacturer of 
innovative nondestructive testing instruments that are 
used in industrial and research applications ranging 
from aerospace, power generation, petrochemical, civil 
infrastructure and automotive to consumer products. 
Leading edge testing technologies include ultrasound, 
ultrasound phased array, eddy current, and eddy current 
array. Its products include flaw detectors, thickness gages, 
in-line systems, automated systems, industrial scanners, 
pulse receivers, probes, transducers, and various accessories. 
Olympus NDT is also a distributor of remote visual 
inspection instruments and high speed video cameras 
in the Americas. Olympus NDT is based in Waltham, 
Massachusetts, USA, and has sales and service centers in all 
principal industrial locations worldwide. Figure 3. Olympus Innov-X “Delta Xplorer” Mobile GIS Integration 

Package 
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