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Purified montmorillonites with trace amounts of 

quartz were subjected to different concentrations of 
Cr2(SO4)3 solutions for one week to allow cation 
exchange. The Cr-bearing montmorillonites were 
verified and tested using powder X-ray 
diffractometry (XRD), X-ray fluorescence 
spectrometry (XRF), electron spin resonance (ESR) 
spectrometry and Fourier transformation infrared 
(FTIR) spectroscopy to explore the occupation sites 
of the chromium. ESR spectra recorded before, after 
the chromium exchange and heated show clear 
differences: a strong and broad resonance with two 
shoulders at the lower magnetic field side was 
present, its intensity increased with the concentration 
of added chromium, but decreased with the rising of 
temperature. The signals introduced by the 
chromium, for example at g = 1.975 and 2.510 etc. in 
the second derivative spectrum, suggested that the 
chromium had several occupational sites. The main 
resonance centred at g = 1.975 indicated that the 
majority of Cr3+ occupied the interlayer region as 
[Cr(H2O)6]3+. This resonance decreased and shifted to  
g =1.969 as it was heated at 300 oC, formed one weak 
peak centred at g = 1.966 as the temperature higher 
than 500 oC. The substitution of Ca2+ by Cr3+ also 
greatly affected the vibration of the hydrogens 
associate to water in FTIR. Furthermore, the presence 
of two diffraction lines in the XRD results 
(specifically those with d-values of 1.52 and 1.27 nm) 
suggested the presence of two types of 
montmorillonite with different hydration cations, as 
[Cr(H2O)6]3+ and [Cr(H2O)3O3]3+, as exposed to 0.2 M 
Cr2(SO4)3. This also suggested that the species of 
hydration cation was constrained by the concentration 
of the chromium solution. 
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