
 
 

09. Single-Crystal X-ray diffraction and 
vibrational and optical spectroscopy 

 
X-ray diffraction is produced by the interaction between an X-
ray beam and the electrons in the ordered environment of a 
crystal. By diffracting X-rays, the three-dimensional atomic 
structure of a crystal compound can be determined 
measuring the diffracted X-rays. 
 
The study of how infrared or laser radiation (in the case of 
Raman spectroscopy) interacts with a sample provides 
vibrational information about it: a "fingerprint" that makes 
possible the identification of unknown substances. 
 
When circularly polarised light travels through an optically 
active medium, it can suffer a process of dispersion, leading 
to optical rotatory dispersion, or absorption, leading to 
circular dichroism. Both processes depend on the radiation 
wavelength and provide structural information about the 
irradiated sample. 
 
The UV-Vis spectroscopy is based on the excitation of the 
bonding electrons due to radiation absorption. As the 
absorption peaks can be correlated to the different types of 
bonds in the compound, this technique is used to identify the 
functional groups present within a molecule. 
 

EQUIPMENT  
 Bruker CCD-Apex single-crystal diffractometer with an 

X-ray tube with Mo anode and a KRYOFLEX low-
temperature unit. 

 FT-IR spectrometer (Bruker IF66/S). 
 Dispersive Raman spectrometer (Jobin-Yvon Horiba) 

with a confocal microscope. 
 FT-Raman spectrometer (Bruker RFS/100) with a 

coupled microscope. 
 Jasco-810 spectropolarimeter with a 150 W Xe lamp 

and a Peltier thermoelectric temperature-controlled 
sample holder. 

 UV-Vis/NIR Jasco V-670 double-beam spectrometer 
covering the range from 190 to 2700 nm wavelengths. 

 
APPLICATIONS 

Single-crystal X-ray diffraction 
 Determination of crystal symmetry and network 

parameters. 
 Determination of the organic, inorganic and 

organometallic tridimensional structure of compounds. 
 Information about packing and intermolecular 

interactions. 

 Determination of the absolute structure of optically 
active compounds. 

 Isomorphism studies and analysis of solid solutions. 

IR-Raman 
 Identification of organic compounds: pharmaceutical, 

agricultural, food or pollutant products. 
 Identification of inorganic compounds (minerals, art 

pigments or ceramics). 
 Identification of polymers (plastic materials, coatings, 

paintings or veneers). 
 Monitorisation of chemical processes (electrochemical 

reactions, catalytic reactions, curing reactions, 
polymerisation...) 

Circular Dichroism 
 Determination of the optical purity of organic or 

organometallic compounds, in solution or as solids (in 
KBr pellets). 

 Determination of the secondary structure of proteins. 
 Conformational studies of proteins and peptides. 
 Study of  the chemical or thermal denaturalisation of 

proteins. 

UV-Vis/NIR 
 Determination of functional groups in organic 

molecules. 
 Analysis of biochemical samples, semiconductors, 

polymers, plastics, etc. 
 Determination of humidity in foods. 
 Determination of metals in co-ordination compounds. 
 Monitorisation of the kinetics of chemical and 

biochemical processes. 
 Colorimetry. 

INTERESTED SECTORS 
Pharmaceutical, agrochemical, food, textile and footwear 
industries, as well as the polymer, plaster and cement 
sectors; geology and  mineralogy, material engineering, 
forensic science, recycling and artistic conservation.. 
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