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Report: 
 
The aim of the beamtime experiment 26-01-960, at the EXAFS beamline BM26A, DUBBLE, was to acquire 
local structure information during the solvothermal decomposition reaction of iron and nickel 
dithiocarbamates with a reducing agent, using XAS. The decomposition is a novel modification to a popular 
reaction for the formation of phase pure sulfides – the addition of the reducing agent changes the phase of the 
final product. Previous XAS results of the original reaction helped to understand the decomposition pathway. 
The aim here was to understand where and how the modification influenced the decomposition. This 
understanding brings us a step closer to understanding the process of manipulation and engineering for final 
product.  
 
The decomposition of Fe(iBuDTC)3 and reducing agent in oleylamine,  Ni(iBuDTC)2 and reducing agent in 
oleylamine,  and mixed Fe(iBuDTC)3 and Ni(iBuDTC)2  and reducing agent in oleylamine, up to 200° C was 
observed. 
 

The in situ hydro/solvothermal cell built by the Sankar group at UCL was used. A temperature calibration 
was performed offline to account for heatloss between heat source at base and the reaction chamber. Scan 
time was approximately 12 minutes per spectrum for a typical acquisition during in situ experiments. The 
data acquisition was taken during a ramp rate of 1°C/min. Reactions were held at a final temperature of 200° 
C, sulfide formation was shown to occur - in all cases - before the maximum temperature of 200° C and was 
associated with a drop in data quality due to the immiscibility of the products in oleylamine: the 
inhomogenous dynamic environment was an obstruction to good XAS data acquisition.  
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Figure 1: in situ XANES data of the decomposition of iron iso-butyl dithiocarbamate at a ramp rate of 1° C/min 
and scan time of approximately 12 minutes. Data clearly indicated a three step process. 

 

Figure 1 shows an example of in situ XANES data during the decomposition of iron iso-butyl 
dithiocarbamate with a reducing agent. The data indicates a three stage process including change in oxidation 
state and formation of sulfide (a striking change in pre-edge is indicative of a geometry change. There are 
clear similarities and differences between this in situ result and previous results without reducing agent. The 
role of the reducing agent thus provides insight to what stage the precursor is partial to manipulations. 

There is much knowledge to be gained through extensive analysis of the data collected, including XAFS of 
interesting temperatures collected after initial analysis at this beamtime, and several areas for further 
investigation have been decided. 

 


