
 

10.  X –Rays and elemental analysis 
 

 
The interaction of X-rays with matter is the basis of many analytical 
techniques. This unit has three of such techniques to provide 
information regarding the elemental and structural composition of 
samples as well as their chemical environment. The main application of 
X-ray diffraction is in the qualitative identification of the mineral 
composition of a crystalline sample. X-ray fluorescence spectroscopy is 
used to quickly determine the exact elemental composition of a 
substance. On the other hand, X-ray photoelectron spectroscopy allows 
to determine the percentage elemental composition of a solid surface, 
as well as the chemical environment of each element on it. 
 
Additionally, the X-ray Unit includes elemental analysis equipment used 
for the complete and instantaneous oxidization of samples, using pure 
oxygen combustion at high temperatures. This process provides 
information about the C, H, N and S contents of the samples. 
 
 
 

EQUIPMENT  
 
 DRX: Bruker D8-Advance with Goebel mirror with high-

temperature chamber and Seifert model JSO-DEBYEFLEX 2002 
with Cu cathode and Ni filter. 

 FRX: Philips MAGIX PRO with PW2540 autosampler and 
IQ+analytical software. 

 Micro-FRX: EDAX Orbis Micro-XRF Analyser with Si (Li) detector. 
 XPS: K-Alpha by Thermo Scientific with  monochromator 

(mapping and depth profile possibility) and VG-Microtech Mutilab 
3000 with an X-ray radiation source (Mg and Al anodes with 
chamber for in situ pre-treatment) and  semi-spherical electron 
analyser. 

 Elemental analysis: LECO CHNS Micro TruSpec elemental 
microanalyser LECO TruSpec CN' total nitrogen and carbon 
analyser (with sulphur detection module) and THERMO- 
FINNIGAN Flash EA-1112 elemental microanalyser system. 
 
 

 
APPLICATIONS 

 

X-ray diffraction 

 Quantitative analysis of crystal compounds. 
 Determination of crystal size, crystal symmetry and parameters 

from the chrystallographic net. 

X-ray fluorescence and micro-fluorescence 

 Determination of the majority of the periodic system elements, 
from fluoride to uranium, using solid or liquid samples. 

XPS 

 Semi-quantitative analysis of surfaces and determination of 
oxidation state in different elements of its composition. 

Elemental Analysis 

 Determination of C, O, H, N and S percentage in different types of 
liquid and solid samples. 

 

INTERESTED SECTORS 

 
Petrochemistry petrology pharmaceutical and food industries, cement 
plants, electronics and microelectronics, odontology, ceramics, 
metallurgy, polymers and adhesives, catalysis and electrocatalysis. 
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