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Analytical Instruments for the  
Geoscience and Mining Segment…. 
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BRUKER provides a wide range of instruments for the Minerals and Mining Industry 

Elemental analysis 

– XRF (ED XRF, WD XRF, TXRF, HH XRF, uXRF, EDS) 

– Combustion Analysis (C, N, O, H) 

– ICP – MS  

– OES (Arc & Spark) for solid metal analysis 

 

Compound analysis 

– XRD  

– GC (and GC-MS) (gas) 

– IR (FT-IR and NIR)  

– Raman (pRaman, HH Raman) 

Other 

– Micro CT   

– SCD 

– AFM  

– Tribology  

 

 

 

 

XRD-D2 
Phaser 

ED-XRF S2 
Ranger 

WD-XRF S8 Tiger 

HH-XRF 
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We started with metals as well, 
only with the hardest one first… 2006… 

• Development of HH XRF in conjunction with NASA for PMI on 
shuttle components and other materials for space exploration and 
travel (TRACER III V) 

Jan 2006: The Space Foundation announced today that KeyMaster X-ray 
fluorescence (XRF) is officially recognized as a Certified Space Technology 
(tm). KeyMaster Technologies, Inc., of Kennewick, Wash., developed the 
XRF analyzer to perform on-the-spot chemical analyses. NASA enhanced 
and used it on Space Shuttle Discovery to determine the composition of 
aluminum alloy parts to an accuracy of four decimal places.  
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From the OEM to a full line of industrial 
and academic Instruments 
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2008 

2012 

2014 

S1 TURBO 

3 Models  

S1 SORTER  

2 Models  2009 

S1 TITAN LE  (SDD) 

S1 TITAN SP (SiPin) 

S1 TITAN 600,800  (SDD) 

S1 TITAN 200,300  (SiPin) 

TRACER III V 
2006 

2008 

TRACER III SD 

TRACER IV SD 

2012 

TRACER III V+ 

2010 

2013 

SampleChanger 

TRACER III SD VISON (Camera) 

INDUSTRIAL ACADEMIC – RESEARCH  

2014 CORESCANNER + He Mode  
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Variability of Geo materials  

• Highly variable  with 
hundreds of different 
matrices 

• Wide(st) ranging content 
for many elements  
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Handheld XRF can be used in all the phases of 
mining. 

XRF in Mineral Applications 
Where? 

• Academic / Research segment (Geoscience, some Exploration “mapping”) 

• Prospection / Reclamation segment 

• Development / Production segment 
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HH XRF in Mining  Applications 
Why? 

• Key Selling Points/Drivers for HH XRF:   

• Logistics, particularly remote locations 

• Low cost of analysis & instrumentation 

• Low qualification of operators 

 

 
Science Exploration Production Trade Remediation 

IMA 2014 8 



Overall HH XRF Geo Market 
Application Distribution 
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30% 

40% 

20% 

10% 

Mining and Exploration Subsegments 

Exploration

Production

Trade

Academic
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Pay Back of pXRF 
What Literature has to say… 

•  The use of this onsite FPXRF method has been objectively demonstrated to 
be three times more cost-effective than conventional methods of collecting 
judgmental samples for subsequent laboratory analysis (Taylor et al., 
2004). The real value goes beyond this cost savings. Onsite use of the 
FPXRF allows an accurate appraisal of a property, ore grade, drill cuttings, 
cores and concentrates in real time when and where correct decisions are 
needed.   

• Glanzman, Kloos in "Proceedings of Exploration 07: Fifth Decennial 
International Conference on Mineral Exploration" edited by B. Milkereit, 
2007, p. 291-301  

• Taylor, P.D, Ramsey, M.H. and Potts, P.J., 2004, Balancing Measurement 
Uncertainty against Financial Benefits: Comparison of In Situ and Ex Situ 
Analysis of Contaminated Land: Environ. Sci. & Tech., 38, 6824-6831.  
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Handheld XRF Applications 
Academic/Research  

• Typical Geochemical field or lab based Analysis for traces or majors 
(similar to the “big” XRF) using either powders or pellets 

• Calibrations can be factory based and can be extended by customer 
adding own samples or are FULLY customer made using a wide 
range of preparations or even direct measurements 

• Generic (Powder/Pellet) Applications: Canada Geo Survey (general 
mapping), University of Western Ontario (search of impact structures) 

• Direct Measurements: Basalt direct rockface/outcrop measurement of s 
for mapping different eruptions  (WSU) Obsidian, Chert et al for sourcing 
not via Fingerprinting but traceable to international samples (E.g. MURR) 

• Liquid Measurements: Analysis of brines and Mine discharges 

• Filter Measurements: Airquality Filter , Ion Exchanger Filters  
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Having made your own Calibration and showing all details on it  
Allow ORIGINAL PUBLICATIONS in peer reviewed Journals 
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Handheld XRF Applications 
Exploration  

The pXRF analyzes the geochemistry of soil, 
sediment, and drill core samples in the field. 

• Object is to capture spatially resolved data and 
look for concentration “differences” or trends 

• This helps to guide and expedite ore 
exploration and research projects  

• Mostly non direct on pulp or powdered 
samples  
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Handheld XRF Applications 
Operations/Process (1) 

• Floatation/processing trouble shooting 

• New or “repaired” circuits can be brought online 
faster with onsite pXRF analysis  

• Chemicals dosage checks  

• Grinding control / Grinding tests  

• Tailings check  

• Predictive Maintenance  

• Positive Material Identification 

• E.g. is the wear resistant material ordered really 
“wear” resistant or a knock off 
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Handheld XRF Applications 
Operations/Process (2) 

• Grade delineation for production area optimization 

• Blast Hole analysis: Quality data from drill powder  

• Faster data with ability to “map”  

• pXRF link to laboratory data with data reprocessing  

• Lab on a Rig  
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Handheld XRF Applications 
Industrial Minerals/Cement/Gypsum 

• Limestone, Calcium carbonate 
(CaCO3) is one of the most versatile 
minerals found in the earth's crust. 
Physical properties and low 
processing cost makes it the most 
widely used filler material. 

• Handheld XRF can be used to 
measure Calcium carbonate 
composition directly from rock or 
from quarry. This information can be 
used to effectively control mining and 
excavation process. 

• Sand and Feldspar grade and Fe 
control 

• Gypsum and Cement  
IMA 2014 18 



Handheld XRF Applications 
Traders, Inspection 

• Getting “reliable” data for purchase from “artisanal” mining 

• Variable Sample presentation and ranges from concentrate to 
industrial mineral 

• “tuned” to the commercial lab data  

• “conflict” source identification (or obfuscation) 
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Handheld XRF Applications 
Mine Site Reclamation 

• Reclamation and clean-up of 
abandoned mining sites requires rapid 
field decisions to be able to coordinate 
the process effectively.  

• pXRF provides a fast and inexpensive 
approach to site characterization for 
identifying heavy element pollutants 
in soil.  

• By storing GPS coordinates with the 
data acquired ON the unit  it is 
possible to quickly map the 
contaminated area (e.g. Google 
maps) or import it in any GIS 

 

X X X X X X X X X X X X X X X X X X X X X X X X X X X Pb level PPM

X L X X X X X X X X L X X X X X L X X X X X L X X X X > 1500

X X X X X X X X X X X X X X X X X X X X X X X X X X X 750 - 1500

X X X X X X X X X X X X X X X X X X X X X X X X X X X 500 - 750

X X X X L X X L X X L X X L X X L X X L X X L X X L X 250 - 500

X X X X X X X X X X X X X X X X X X X X X X X X X X X 100 - 250

X X X X X X X X X X X X X X X X X X X X X X X X X X X < 100

X X X X L X X L X X L X X L X X L X X L X X X X X X X
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X X X X X X X X X X X X X X X X X X X X X X X X X X X L = Lab & HHXRF
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CAMIRO Project 
Demystifying pXRF  
Procedures and Capabilities  
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http://www.appliedgeochemists.org/index.php/publications/other-publications/2-uncategorised/106-portable-xrf-for-the-exploration-and-mining-industry
http://www.camiro.org/


CAMIRO I and II 
2010/2011 

• 10E01/ 11 E01 Quality Control Assessment of Portable XRF 
Analysers: Development of Standard Operating Procedures, 
Performance on Variable Media and Recommended Uses  

• Investigators: Gwendy Hall (Consultant), technical assistant, 
commercial laboratories (including ALS, SGS), 

• Participation of PXRF manufacturers: Bruker. Olympus InnovX, 
Thermo Fisher Scientific 

• Need for set of rock standards and procedures to evaluate and test 
variability of data from hand-held instruments.  

• Phase 1: variations in element data from certified reference 
material powders (Startup October 2010; Completed June 2011) 

• Phase 2: variations in element data in rocks, core, soils, tills and 
water saturated soils vs. powders. (Startup January 2012; 
Completed August 2012) 

 

•   
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Some Lessons Learned from CAMIRO and 
pXRFS Benchmark 

• All pXRF follow the laws of physics with respect to sample 
homogeneity: The analyzed layer and grain size is affected by the 
mineralogy and chemistry. With decent samples you CAN get 
decent results 

• Samples should to be prepared as FINE powder and PE (e.g. PROLEN™) 
foil should be used to enable light element analysis  

• High Variability between the vendors installed “black box” 
application due to different “design” approaches  

• “PRECISE YET INACCURATE” 

• High Variability between Instruments: “INDIVIDUAL & UNIQUE”  

• Vendor Difference in sensitivity (due to design approach) and 
selectivity  
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GEO Instrument Capabilities  
Hardware: 

• All major vendors use high end Silicon Drift Detectors of varying 
sizes (size does ONLY matter for the sensitivity for light elements)  

• Geo application require a higher resolution than alloy applications 
(the lower the eV number the better) BUT it is a function of count 
rate and therefore needs to be seen in context 

• Optical Coupling e.g. distance from sample to detector determines 
sensitivity especially for light elements: It also affects power 
settings and “emissions”.  

• Most units run now on 50 kV: Which targets are used and which 
applications are available on the target 

• Check for moving components which can get exposed to “sample” 
can cause breakdowns and require maintenance 

• Protection against sample ingress, which can cause detector 
breakages needs to seen in context with analytical requirement  
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GEO Instrument Capabilities  
Software 

• How is unit standardized (Gain control) ?  

• GUI suitable for designated user group/ language? 

• Different Levels of access: Who can do what? 

• Data integrity: How is data stored and what is stored with the data? 

• Reporting and data transfer options  

• Can data be recalculated? 

• Results display with Analytical Error , Spectrum access 

• Connectivity  (BT,WIFI,USB) 

• Customization: How can a method be customized?  

• Calibration: Can a user calibrate and if so how and with what 
options….  
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GEO Instrument Capabilities  
Calibrations / Applications  

• What Calibrations/Apps are available? 

• How many different beams / phases are being used? 

• What is the recommended timing to asses throughput? 

• Which elements and ranges are covered?  

• LOD information based on which matrix …. 

• What is the App designed for (exploration, grade control)? 

• What is the default preparation? 

• How can the Application be modified ? 

• Ability to making your “own” ? 

• Ability to get custom applications on in type materials? 
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What is the biggest problem for pXRF? 
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SAMPLING and SAMPLE 
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Sampling and Sample Preparation … 
90% of YOUR success 
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Sampling Considerations 

• Heterogeneity 

• Grain size 

• Moisture content 

• Measurement depth 

• Sample bag and film 
material 

• Sample Presentation 
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Transmitted Air ~10% Air > 50% Air > 90% Kapton >90% 

Line 1 kV 2 kV 3 kV 4 kV 5 kV 6 kV 7-10 kV 10-20 kV 20-30 kV 

Ka Mg, Al, Si P, S, Cl   Ca, Ti V, Cr Mn 
Fe, Co, Ni, 

Cu, Zn  

Sr, Y, Zr, 

Nb, Mo 

Ag, Cd, 

Sn, Sb  

La   
Zr, Nb, 

Mo 

Ag, Cd, 

Sn, Sb 
      

Hf, Ta, W, 

Au, Hg 
Pb, Bi,    
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 No excitation within the 
inner (upper) part of the 
sample 

 The lower parts (layers) of 
the sample can be excited by 
short wavelengths, but 
emitted radiation will be 
absorbed within the sample 

 Fluorescence radiation to be 
measured comes from a layer 
near the sample surface 

 

   

Analyzed Layer of a Sample 

IMA 2014 
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Line Energy Graphite Glass Iron Lead 
      

     Cd   KA1 23.17    keV 14.46     cm 8.20     mm 0.70     mm 77.30     m 

     Mo  KA1 17.48 6.06 3.60 0.31 36.70 

     Cu   KA1 8.05 5.51     mm 0.38 36.40     m 20.00 

     Ni   KA1 7.48 4.39 0.31 29.80 16.60 

     Fe   KA1 6.40 2.72 0.20 * 164.00 11.10 

     Cr   KA1 5.41 1.62 0.12 104.00 7.23 

     S     KA1 2.31 116..0     m 14.80     m 10.10 4.83 

     Mg  KA1 1.25 20.00 7.08 1.92 1.13 

     F     KA1 0.68 3.70 1.71 0.36 0.26 

     N     KA1 0.39 0.83 1.11 0.08 0.07 

     C     KA1 0.28 * 13.60 0.42 0.03 0.03 

     B     KA1 0.18 4.19 0.13 0.01 0.01 

      

 

0.01 m = 10 nm = 100 Å 

atom radius:  0.5  -  3 Å 

Saturation Depths in Different Matrices 
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Particle Size Effects of Heterogeneous 
Powder Samples 
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analyzed 
layer 



Compound Line Concentration 

[%] 

Energy 

[keV] 

Layer 

Thickness [m] 

     

      Fe2O3        Fe  KA1 0.722 6.40 174 

      MnO        Mn KA1 0.016 5.89 139 

      TiO2        Ti   KA1 0.016 4.51 66 

      CaO        Ca  KA1 30.12 3.69 104 

      K2O        K    KA1 0.103 3.31 77 

      SO3        S    KA1 0.000 2.31 27 

      P2O5        P    KA1 0.004 2.01 19 

      SiO2        Si   KA1 1.130 1.74 13 

      Al2O3        Al  KA1 0.277 1.49 8 

      MgO        Mg KA1 21.03 1.25 7 

      Na2O        Na  KA1 0.029 1.04 4 

      CO2  46.37   

     

 

Particle Size Effects of Heterogeneous 
Powder Samples 

     Thickness of the 
sample from which 
90% of the 
measured intensity 
is derived 

     NBS 88b Dolomite 

     Pressed pellet 
without binder 

Especially  for the lines of light elements,  

average  grain size   layer thickness 

(typically  grain sizes vary between :  20 - 200 m) 
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Grinding accessories… 
Field 
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Angle Grinder for direct rock face 
sampling   
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Preparation as Loose Powder 

• Powder sample is placed into a 
liquid sample cell with a suitable 
window and measured  

• Particles have air gaps between 
them 

• Arrangement of particles and air 
gaps is not reproducible 

• Suitable when analyzed layer 
depth is very large (energy of line 
is high) 

• Example:  Fe KA1  
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Analysis of Prepared Samples 
 

• Most accurate results are always 
achieved by uniformly 
homogenizing the samples and 
preparing them for sample cup 
analysis. 

• Particle size, sample homogeneity, 
sample moisture and sample 
thickness are factors which may 
affect instrument accuracy. 

• Grind to less than 75 um or < 200 
mesh  

• 4μm Prolene film should be used 
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Different sample cups 

40 

1530 cup with 1630 lid 
  31mm/23mm/24mm 
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Exploration  
When screening and speed is key… 

• Simple plastic bags (checked for contamination) are also good 
sample containers. Recommended sample bag is thin freezer bag –
type LD-PE plastic bag. Paper bags are also possible  

• Samples can be measured directly through the bag. Notice, that 
measurement through the sample bag may effect on results 
depending on measured elements and thickness and material of the 
bag. 

• Light element analysis is not possible through the sample bag – 
sample bag material will absorb the signal of light elements (Mg, Al, 
Si, P, S, Ca, K, Ti, V).  

• Depending on the material and thickness of the sample bag, Cr is 
generally the lightest element that can be measured through a 
sample bag. 

• Sample thickness should be min. 1cm (1/2”). 

• If sample is non-homogeneous, several measurements should be 
made for averaging.  
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Preparation as Pressed Pellet 

• Powder is compacted under high pressure 

• Typical pressure is 5 to 30 tons 

• Typical holding time is 10 to 30 seconds 

• Makes arrangement of particles and air gaps 
very reproducible 

• Samples are typically pressed into aluminum 
cups 

• Provide support for samples 

• Alternatively samples can be pressed onto a 
support material 

• Like Cellulose or Boric Acid 

• Samples may need the addition of binder to 
aid in forming a strong finished pellet 
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Direct rock measurement vs measurement of 
prepared sample 

 

• Limestone rock 
samples were first 
measured directly 
with HHXRF. 

• Samples were 
prepared and 
analyzed with 
laboratory WDXRF 
and with handheld 
XRF 

• Results 
demonstrate 
challenge of the 
direct rock 
measurement. 
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Example: Elemental distribution of drill 
cores 
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• Handheld XRF can be 
effectively used for drill core 
analysis. 
 

• Quantitative measurement 
directly from the drill core 
surface is possible but 
averaging of multiple 
measurements is typically 
required. 
 

M4 TORNADO  TRACER series  



Light element Lower limit of Detection (LOD) 

• LOD is the estimate of the 
smallest concentration 
which can be detected 

• LOD depends on 
measurement time 
(sqrt(T)), matrix 
(including moisture), 
grain size. 

• Generally light elements 
have significantly higher 
LOD’s than heavy 
elements, such as Cu. 

• Precise measurement of 
light elements with 
HHXRF requires relatively 
long measurement time 
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Calibration tuning  



Light Element Analysis 

• S1 TITAN 600 analysis range is Mg-U 

• For HH-XRF, Mg, Al, Si, P, S, Cl, K, Ca are considered as light 
elements 

• Light element analysis provides important information on sample 
matrix and enables HHXRF to be used for many new applications. 

• Light element also makes the analysis of the principle elements 
more accurate 

Challenges 

• Grain size 

• Heterogeneity 

• Moisture content 

• Measurement depth 

47 

GeoChem Trace Elemental Range

H He

Li Be Light Elements B C N O F Ne

Na Mg Al Si P S Cl Ar

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Rb Sr Y Zr Nb Mo Tc Tu Rh Pd Ag Cd In Sn Sb Te I Xe

Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

Fr Ra Ac

Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

S1 TITAN 600,800 
Geochem Application  



Type Standardization 
Example for S1 TITAN  

• Type standardization feature enables user to 
adjust factory calibrations by setting element-
specific slope and offset coefficients with the 
S1 software. 

• This feature is specifically designed for mining 
applications to enable easy on-site calibration 
optimization based on known standards.  

• In some cases, type standardization can 
replace customer-specific calibration. 

• Multiple coefficient sets can be saved for each 
calibration, which in practice makes it possible 
to create “sub-calibrations” for different 
sample types. 
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(1) Find a Sample set with reference 
concentrations…. 

49 

Reference Sample Si Ca Fe SiO2 CaO Fe2O3

FO15-NBS690-powder 1.73 0.14 66.85 3.70 0.20 95.60

FO15-Fe2O3-powder 0.00 0.00 69.93 0.00 0.00 100.00

FO15-MW-1-powder 2.15 0.04 66.08 4.60 0.05 94.49

FO15-606-1-powder 1.04 1.04 59.66 2.23 1.46 85.31

FO15-ICRMP3-powder 1.75 3.19 58.60 3.75 4.47 83.80

FO15-ICRMP4-powder 2.94 2.15 60.20 6.29 3.01 86.09

FO15-SiO2-powder 46.72 0.00 0.00 99.99 0.00 0.00

FO15-681-powder 8.32 2.00 33.21 17.80 2.80 47.49

FO15-680-powder 4.20 0.45 59.98 8.99 0.63 85.77

* 2.14 *1.4 *1.43
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(2) calculate type standardization 
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(3) get improved results  
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Calibration  
Using your OWN calibrations… 
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Strategy for Developing and Calibrating 
Shale and Mudstone Chemostratigraphies  
using Handheld X-ray Fluorescence Units  
  

Harry Rowe 

University of Texas at Arlington 

2011  Paper 

at GSA 
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Handheld XRF Applications to Mudrock 
Chemostratigraphy: Perspective, Methods, Pitfalls, and 
Examples 

Harry Rowe 

Bureau of Economic Geology 

University of Texas at Austin 

Acknowledgements: Henry Francis, Barry Maynard, Sue Rimmer; Bruce Kaiser, 
Alexander Seyfarth; Steve Ruppel, Bob Loucks, and the Mudrock Systems Research 
Laboratory,  the BEG Administration, Dean Sharon Mosher of the UT Jackson School,; 
Nestor D Phillips II, all of my students who have helped me look better than  I really 
am…  

Denver X-Ray 

Conference August 

2014 
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Initial Statements 

• A mudrock stratigraphy is more useful with a 
geochemical/mineralogical context. 

– Why? Because of the fine-grained and seemingly invariant nature of 
many mudrock successions. 

– Because different people call the same rock something 
different…lack of consensus and quantification. 

 

• One’s ability to quantify chemostratigraphic changes takes about as 
long as undertaking qualitative work—let’s try to avoid “soft 
geochemistry”. 

– How? Through careful calibration of XRF spectra (using real 
mudrocks as references, not x-ray theory): Why be qualitative, 
when you can be quantitative? 

 

• Just because you get an elemental “answer” does not signify that the 
element is measurable, and it certainly does not indicate that the 
answer is correct. 

– Why not? Because those who design the instrument and software 
are focused on just that---the instrument and the software—not the 
elemental abundance and distribution in your geological materials. 
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Chemostratigraphy 

a rapid method for generating chemical data in drill cores. 

NOTE: Any one box of Barnett Shale looks 
almost exactly like the other boxes…. 

2ft 
Marble Falls Fm. 

Barnett      Fm. 

Ellenberger Fm. 
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XRF on Drill rig…. 
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Mudrock cores…. 

NOTE: Any one box of Barnett Shale looks 
almost exactly like the other boxes…. 

2ft 
Marble Falls Fm. 

Barnett      Fm. 

Ellenberger Fm. 
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MUDROCK DRILL CUTTINGS 

61 

Most XRF work in 
O&G is done out in 
the field, on a drill rig, 
using drill cuttings; 
core is a luxury. 
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The Application documented for all! 
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Reference 
Materials 

• Originally selected starting reference materials 
by scanning cores and picking peaks that 
reflected high/low/medium elemental 
concentrations 

• Had references analyzed by WD-XRF of fused 
pellet and ICP-MS analysis of borate fusion at 
SGS (Canada) 

• Reference powders pressed into pellets (40-
ton press) 

• Pressed with boric acid backing 
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Sample Selection  
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Some more exciting tables… 

Limit of 
Determination of 
a Method 
(Rousseau, 
2001) 
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Elemental Calibration 

Rowe et al., Chemical 
Geology, 2012 

IMA 2014 67 



Comparison HH vs. 
WD-XRF 
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Why did this approach work so well? 

• Mudrocks are already very homogeneous at a very small scale. 

• The average grain size in a mudrock is on the order of 5 microns. 

• Pulverizing the sample only serves to help the already 
homogeneous sample. 

Why didn’t it work better? 

• Some pressed pellets were not thick enough…listen next time. 

• Some references were not pulverized enough…listen next time. 

• We created error by scanning each reference pellet 3 times and 

moving it around on the nose of the instrument between 

measurements…not necessary, but a good waste of time. 
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Harry Rowe 

Bureau of Economic Geology 

University of Texas at Austin 

Onto the next version with improved performance! 



“Manual” HH-ED-XRF Workflow 
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• Wash 
• Label 
• Scan 
• Drill 
• Rinse 
• Repeat 



Core Scanner attachment with Camera 
and full quantification support for TRACER 

Max 4 inch core in 3 feet (1 m) standard segments 
TRACER IV SD system with He purge for Na-U elemental range  
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Core Scanner accessory for TRACER  
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1 m core  
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TRACER Series Instrument for the most 
flexible use … 
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S1 TRACER III Series and IV Series 
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HandHeld 
Portable 
Benchtop 
Desktop 

 
The ONLY 
Crossover 

SPECTROMETER 
With all SW for  

CUSTOM 
CALIBRATION 
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CONCLUSION 

• Good data can be achieved with the right pXRF/ HH XRF approach 

• Generic calibrations (vendor provided) can be used for screening 
and semi-quantitative analysis provided that sample and calibration 
approach fit 

• “Tuned” or type standardized calibration (based on the vendor 
application) using some matrix matched reference samples are 
useful and required if the samples are not “apples to apples” and 
higher accuracy is required 

• For publication and data comparison between units it is 
recommended to modify the base calibration using matrix matched 
samples or create a dedicated calibration   

• BRUKER Instruments can “switch” calibrations enabling to 
automatically select the “right” one …. 
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Work SMARTER not HARDER  
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How to learn more and get hands on 
experience 

• Free BRUKER HH XRF Workshops : 

• http://www.bruker.com/products/x-ray-diffraction-and-elemental-
analysis/handheld-xrf/workshop/workshop-overview.html 

• SME/GSA Meeting Workshops 

• U Texas  (Dallas) MUDROCK training 

• UWO Ontario, Canada Seminars 

• WSU Washington USA Seminars  
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June 2 –  June 13 , 2014 

Week II - Quantitative Analysis, Methods 

Development and Data Reduction Methods 

Week I - Fundamentals, Instrumentation and 

QA/QC of Methods  

Special Topical Workshops – 

 

June 6, Sample Preparation for XRF Analysis 

 
For more information 

http://www.uwo.ca/earth/xrfcourse 
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www.bruker.com 

© Copyright Bruker Corporation. All rights reserved. 



Literature citations on pXRF 

• Glanzman, Kloos in "Proceedings of Exploration 07: Fifth Decennial 
International Conference on Mineral Exploration" edited by B. Milkereit, 
2007, p. 291-301  

• Taylor, P.D, Ramsey, M.H. and Potts, P.J., 2004, Balancing Measurement 
Uncertainty against Financial Benefits: Comparison of In Situ and Ex Situ 
Analysis of Contaminated Land: Environ. Sci. & Tech., 38, 6824-6831.  

• Potts PJ, West M (2008) Portable X-ray Fluorescence Spectrometry: 
Capabilities for In Situ Analysis. RSC publishing, London, UK, 291 pp 

•   
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2014 S1 TITAN 200,300, 600,800 
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S1 TITAN MODELS  
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S1 TRACER III Series and IV Series 
2008-…. 
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Benchtop 
Desktop 
Crossover 
Point&Shoot 

SPECTROMETER 
With all SW for  
CUSTOM CALIBRATION 
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RSC-20 LAB FEATURES 

• LAB VERSION includes shipping crate and 1 TRAY  

• FIELD VERSION includes  shipping crate + PELCICAN CASE and 1 
TRAY 

• AVAILABLE TRAYS are  
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TRACER BT SAMPLE CHANGER WITH HE 
MMS 300H 

• Rugged Industrial Design 

• Up to 12Inch sample height 

• Helium Shield Gas Management 
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Core Scanner attachment with Camera 
and full quantification support for TRACER 

Max 4 inch core in 3 feet (1 m) standard segments 
TRACER IV SD system with He purge for Na-U elemental range  

NON PRICE LIST ITEM: Please ask your RSM for pricing and availability  
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Core Scanner accessory for TRACER  

88 

NON PRICE LIST ITEM: Please ask your RSM for pricing and availability  
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SNEAK PEAK 
NEW “SAMPLE CHANGER” for tube on top 
setup to minimize cross contamination  
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TRACER BT SAMPLE CHANGER WITH HE 
MMS 300H 

• Rugged Industrial Design 

• Up to 12Inch sample height 

• Helium Shield Gas Management 

90 IMA 2014 



SNEAK PEAK 
NEW “SAMPLE CHANGER” for tube on top 
setup to minimize cross contamination  
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BENCHTOP STAND WITH SAMPLE 
CHANGER (LAB) 

• DE WITT RSC -2- FOR BRUKER TRACER models  
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RSC-20 FEATURES 

• LAB and FIELD VERSION  

• INCLUDES CONTROL SW AND PC  
93 

FIELD  VERSION 
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RSC-20 FEATURES 
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RSC-20 FEATURES 
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RSC-20 FEATURES 
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RSC-20 FEATURES details  
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