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Activities in the IAEA XRF Laboratories 

Fig.1. A Roman painted plaster (kor43b) placed in the 3-axis motorized sample stage for 3D Micro-XRF 
measurements
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Experimental 

XRF screening measurements 

Fig. 2a. Optical image of the painted plaster Cor43b (blue on red on 
white ground) 
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Fig. 2b. Micro-XRF (total) spectrum from the analysis on extended 
scanned area of the sample Cor43b indicating significant presence of 

Pb and As. 
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Results of 3D Micro XRF meas-
urements  

Fig. 3. (a) Optical image of Cor 43b with scanned region dimensions: 
120 m x 1440 m x 293 m, xyz scanning spacing: 40 m x 40 m x 
3 m; (b) Volumetric reconstruction of 3D spatial distribution of Cu-

K  (Egyptian blue), Fe-K  (red ochre), Ca-K  (Egyptian blue, 
ground, Pb-L  and As-K  characteristic peak intensities; (c) Transla-

tion in z-axis of the elemental distribution patterns. 

Fig. 4. Fine-tuned 3D Micro-XRF scans of selected regions of sample 
Cor43b. The volumetric reconstruction refers to a blue on red rich 

micro-volume, respectively. Scanned region dimensions: 56 m/ 
55 m/55 m, scanning spacing 5.6 m/5.5 m/5 m. (Maximum 

counts: Fe-K =1950, Pb-L =1200, As-K =3030). 

Fig. 5. Optical image of the sample Cor13, yellow ochre on white 
ground (Kor 13). 
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Conclusions 

References Contributors - Acknowledge-
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to enhance the capability of interested Member 
States to effectively utilize nuclear spec-
trometries for analytical services in environ-
mental pollution monitoring and other applica-
tions, including nuclear energy system-related 
needs

2. Overall objectives 

•

•
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3. Expected research outputs 
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4. Proposed action plan 
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Meetings and Conferences 

Photo 1. Session of the Symposium 
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X ray fluorescence in Member States 
Morocco

Application of TXRF to the Analysis of Particulate Matter Collected  

in the City of Meknes (Morocco) 

Contributors

CNESTEN (Centre National de l’Energie, des Sciences et des Techniques Nucléaires), BP 1382, R.P. 
10001, Rabat, Morocco; e-mail: tahri.mounia@gmail.com.

1. Introduction 
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2. Methods and Materials 
2.1 Presentation of the study area 

2.2 Presentation of the used TXRF module  

Fig. 1. TXRF module installed in CNESTEN 

3. Results and discussion 
3.1 Seasonal variations of particulate matter 

Fig. 2. Averages and variation intervals for contents of 
fine and coarse fractions.
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3.2 Chemical characterization of particulate 
matter 

3.3 Mass concentrations of particulate mat-
ter 
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Fig. 3. Relations between the elemental concentrations of fine and coarse fractions. 

Al Ca Cl Cr Cu Fe K Mn Ni Pb S Sr Ti Zn 

Table 1. Elementary fraction ratios (fine/total). 
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Fig. 4. Profiles of the seasonal variations of mass fractions for fine and coarse particles. 
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Table 2. Averages and intervals of variations of mass fractions of fine and coarse particles. 

4. Conclusion 
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Italy

Portable XRF Systems for the Analysis of Outdoor Bronze Equestrian Statues 

Contributors: 

Ars Mensurae, Scientific Laboratories for Non Destructive Analyses on Cultural Heritage, Rome, Italy 
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Fig 1. XRF technique applied for characterization of the 
Garibaldi statue in Rome.

Fig. 2. International annealed copper standard (IACS) technique applied for characterization of the Vittorio Emanuele II 
statue in Naples. 
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Fig.3. Clustering of 31 IACS results obtained for subparts of an equestrian statue. 

Table 1. XRF results for alloys
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Fig.4. XRF measurements on the Duca d’Aosta statue in Turin. 

Fig.5. XRF measurements on the horse of the Colleoni statue in Venice. 
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Fig.6. XRF spectrum at low energy for a green patina.

Fig.7. XRF spectrum at low energy for a blue patina. 

Spain

Activities at the Laboratory of X ray Analytical Applications (LARX) 

Contributor:

Analytical Approaches of TXRF Spectrometry for Trace and Speciation Analysis of Environmental 
and Industrial Samples 

Contributors: 
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μ

Figure 1. Typical TXRF spectrum of a waste water sample before (inlet effluent) and after the treatment procedure in the 

industrial treatment plant (outlet effluent): (a) Metallurgical waste water effluent, (b) Tanning waste water effluent [1]. 
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Figure 2. TXRF spectra obtained for the direct analysis of 
a soil extract and after the dispersive liquid-liquid micro-
extraction procedure (experimental conditions: 2 mL of 
sample, 100 mg APDC, 0.5 mL ethanol, 0.1 mL carbon 

tetrachloride) [3].

References: 

Chemosphere 80(2010)263/270. 

Talanta 82(2010)821-827. 

  

Analytical Chemistry 82(2010)7744-7751. 

Journal of Analytical Atomic 
Spectroscopy
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