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Our research and facilities

Development of analytical methods

RESERACH TRAINING

• Available  instrumentation :
• EDXRF : S 2  Ranger,  Bruker  
• TXRF : S 2  PICOFOX,  Bruker
• - XRF : Fischerscope , Helmut - Fischer

• ICP - OES : 5100  Agilent
• ICP - MS : 7500 c Agilent

• Other  equipment :
• MW  oven  (Teflon/Quartz  reactors)
• Block  heater
• Incubator
• Mills
• Preparation  of  pressed  pellets
• Shakers  (rotatory,  orbital …)
• (…)

Commercial systems

LABORATORY OF X - RAY 
FLUORESCENCE APPLICATIONS 

(LARX )
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Outline of the presentation

• Basic principles of XRF and instrumental configurations

• Role of XRF in the analtyical chemistry field

• Critical stages and examples of XRF applications

• Future perspectives and Challenges

• Concluding remarks

• Acknowledgments
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Basic principles of XRF and instrumental configurations

Energy of the characteristic X - rays → Elements present in the sample (Qualitative )

Numer of photons of each element → Element concentration (Quantitative )

Limited sensitivity for low Z elements

The atoms in the sample are excited and emit characteristic X - rays
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Basic principles of XRF and instrumental configurations

EDXRF
Energy dispersive XRF

Commercial EDXRF systems

• Local analysis
• Elemental mappings

• Mostly  benchtop  systems  (50 W)
• Mostly  analysis  of  solid  samples
• Bulk  analysis  (macro)
• Simultaneous  multielemental  capability
• Screening information
• Major, minor , trace elements

µ-XRF
Micro XRF

TXRF
Total Reflection XRF

• Bulk analysis (micro )
• Improved sensitivity (traces)
• Liquid sample analysis
• Easy quantification (Internal Standard)

p-XRF
Portable XRF

• In- situ analysis
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Basic principles of XRF and instrumental configurations

ORCID (Eva Marguí) : 0000 - 0003 - 4630 - 1530
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Role of XRF in the analtyical  chemistry field
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Role of XRF in the analtyical  chemistry field

Publication of scientific articles in Spectroscopic Journals (2009 - 2023, last 15 years)
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Critical stages and examples of XRF applications
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Critical stages and examples of XRF applications

Sample 
preparation
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Critical stages and examples of XRF applications

Sample Preparation 
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Critical stages and examples of XRF applications

Sample Preparation 

Analysis of solid suspensions by TXRF
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Critical stages and examples of XRF applications

Examples: Analysis of solid suspensions by TXRF

Sample Preparation 
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Critical stages and examples of XRF applications

Sample Preparation 
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Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of EDXRF 
for the analysis of liquid samples
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Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of EDXRF 
for the analysis of liquid samples



ENRICH

Eva Marguí , 1st Annual Meeting ENRICH, 14 - 16 July Kraków (Poland)

Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of EDXRF 
for the analysis of liquid samples
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Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of EDXRF 
for the analysis of liquid samples
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Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of EDXRF 
for the analysis of liquid samples
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Critical stages and examples of XRF applications

Sample Preparation 

Enhancing the analytical performance of TXRF for 
the analysis of liquid samples
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Concluding remarks and future perspectives

Sample Preparation 

Enhancing the analytical performance of TXRF for 
the analysis of liquid samples
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Critical stages and examples of XRF applications

Hardware
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Critical stages and examples of XRF applications

Hardware

KETEK GmbH, Munich, Germany, 2019

Enhancing the analytical 
performance of XRF 



Novel interesting applications in 
the next future
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Critical stages and examples of XRF applications

Quantification
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Critical stages and examples of XRF applications

Quantification
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Critical stages and examples of XRF applications

Quantification
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Critical stages and examples of XRF applications

Quantification
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Critical stages and examples of XRF applications

Quantification

PLS: Partial Least Squares analysis
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Future Perspectives
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Challenges

Determination of REEs (Rear Earth Elements) in 
geological materials and liquid solutions by XRF…
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Challenges

Determination of REEs (Rear Earth Elements) in 
geological materials and liquid solutions by XRF…

TXRF spectra (S2 PICOFOX, W X - ray tube)

XRF detection of 
REEs is hampered by 

overlapping issues. 

Geological sample digestion

REEs concentrate

Fe

Epsilon 5 ( Panalytical ) –  Some years ago…
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Challenges

Quantification of metals in 
Microplastic samples (<5,0mm) 

by - XRF

Measurement conditions: 
• 15x15 (225 measurements)
• Col 1 mm
• 50kV, 100 µA, 50 s

• Lack  of  suitable  Standards
• Thickness  correction  needed
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Concluding Remarks

The  ENRICH  COST  Action  provides  a  unique  opportunity  to 

bring  together  analytical  chemists , physicists,  instrument  

developers,  engineers,  software  specialists,  and  end - users  

to accelerate  innovation  and  expand  the  applicability  of  

XRF  technologies .
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