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We have succeeded in measuring approximately 60 different samples during 9 shifts of 8 h. The edges of 12 

different elements were measured: 6 transition metals: Mn, Fe, Ni, Co, Cu, Zn and 6 lanthanides Gd, Tb, Ho, 

Er, Tm and Yb. We succesfully installed and measured samples on the heating stage up to a temperature of 

150 °C. In all cases, excellent data were obtained. We were satisfied with the beamline performance, the help 

of the beamline scientist and the help of the ESRF when we required suddenly dry ice for cooling our 

samples. 

 

Transition metals 

Metal containing ionic liquids of Mn, Fe, Ni, Co, Cu, Zn were measured at room temperature and at different 

temperatures. The example below shows the data and the model for the copper comples [Cu(HeIm)4][NO3]2 

(Figure 1a and 1b). Similar data and graphs are obtained for the other transition metals. 
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Figure 1a. EXAFS function (black) and model (red) of 

[Cu(HeIm)4][NO3]2 fitted in R space between 0 and 4 

Å. 

 

Figure 1b. FT (black) and model (red) of 

[Cu(HeIm)4][NO3]2 fitted in R between 0 and 4 Å. 

 

In addition, we observed changes in structure as a function of the temperature. Figure 2 shows for instance 

the copper edge for [Cu(BuIm)4][Cl]2. There is a transition at 58 °C, followed by an equilibrium between 2 

species at higher temperatures. Scheme 1 shows the phase transitions and equilibria based on different 

techniques as function of the temperature present in [Cu(BuIm)4][Cl]2. 
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Figure 2. Absorption edges of Cu present in [Cu(BuIm)4][Cl]2 at different temperatures. 
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Scheme 1. Phase transitions and equilibria present in [Cu(BuIm)4][Cl]2. 

 

Lanthanides 

We succeeded in measuring 6 other lanthanides than the ones measured during our beam time at DUBBLE in 

february 2016. In total, we have now measured 10 lanthanides on the same system. The data (bond distances, 

coordination number, etc) will be used in combination with data obtained from other techniques such as IR, 

RAMAN, UV/VIS, Luminescence and NMR and published by the end of this year. Measurements on 

lanthanide pentanitrate complexes were performed. Figure 3a and 3b show a quick analysis (data and model) 

of Yb(NO3)5
2-. 
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Figure 3a. EXAFS function (black) and model (red) of 

Yb(NO3)5
2- fitted in R space between 0 and 4.6 Å. 

 

Figure 3b. FT (black) and model (red) of Yb(NO3)5
2- 

fitted in R between 0 and 4.6 Å. 

 

 

 

 

 

 


