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Experiment Report Form

The double page inside this form is to be filled in by all users or groups of users who have
had access to beam time for measurements at the ESRF.

Once completed, the report should be submittedrelacally to the User Office via the User
Portal:

https://mwwws.esr f.fr/misapps/ SM I SWebClient/pr otected/wel come.do

Reports supporting requests for additional beam &im

Reports can be submitted independently of new @malgc- it is necessary simply to indicate
the number of the report(s) supporting a new prapas the proposal form.

The Review Committees reserve the right to rejeet proposals from groups who have not
reported on the use of beam time allocated preljious

Reports on experiments relating to long term prdgc

Proposers awarded beam time for a long term prajectequired to submit an interim report
at the end of each year, irrespective of the nurabshifts of beam time they have used.

Published papers

All users must give proper credit to ESRF staff rhers and proper mention to ESRF
facilities which were essential for the resultsalé®d in any ensuing publication. Further,
they are obliged to send to the Joint ESRF/ ILLdilp the complete reference and the
abstract of all papers appearing in print, andltiegufrom the use of the ESRF-.

Should you wish to make more general comments ereperiment, please note them on the
User Evaluation Form, and send both the Reportlamé&valuation Form to the User Office.

Deadlinesfor submission of Experimental Reports

- 1st March for experiments carried out up uniid of the previous year;
- 1st September for experiments carried out up dawuary of the same year.

Instructionsfor preparing your Report

 fill in a separate form for each project or senémeasurements.
 type your report, in English.

* include the reference number of the proposal teiwthe report refers.
* make sure that the text, tables and figures fit the space available.

» if your work is published or is in press, you magfpr to paste in the abstract, and add full
reference details. If the abstract is in a languattper than English, please include an English
translation.
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Report:

The aim of the beamtime experiment 26-01-960, @aBKAFS beamline BM26A, DUBBLE, was to acquire
local structure information during the solvothermdbecomposition reaction of iron and nickel
dithiocarbamates with a reducing agent, using XA& decomposition is a novel modification to a gapu
reaction for the formation of phase pure sulfidébe-addition of the reducing agent changes thegbéthe
final product. Previous XAS results of the origimehction helped to understand the decomposititmazey.
The aim here was to understand where and how thdificadion influenced the decomposition. This
understanding brings us a step closer to undelisiguide process of manipulation and engineerindifi
product.

The decomposition of F‘auDTCk and reducing agent in oleylamine, 'BifDTC), and reducing agent in
oleylamine, and mixed FBUDTC) and Ni(BuDTC), and reducing agent in oleylamine, up to 200° G wa
observed.

The in situ hydro/solvothermal cell built by the Sankar gratpUCL was used. A temperature calibration
was performed offline to account for heatloss betwheat source at base and the reaction chamlzer. Sc
time was approximately 12 minutes per spectrumaftypical acquisition duringn situ experiments. The
data acquisition was taken during a ramp rate 6frhin. Reactions were held at a final temperatéir2Z00°

C, sulfide formation was shown to occur - in abes - before the maximum temperature of 200° Cwnaasd
associated with a drop in data quality due to themiscibility of the products in oleylamine: the
inhomogenous dynamic environment was an obstrutbigood XAS data acquisition.



FeDTC + reducing agent
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Figure 1: in situ XANES data of the decomposition of iron iso-butyithiocarbamate at a ramp rate of 1° C/min
and scan time of approximately 12 minutes. Dataaly indicated a three step process.

Figure 1 shows an example oh situ XANES data during the decomposition of iron isadybu
dithiocarbamate with a reducing agent. The datec@tes a three stage process including changeidaton

state and formation of sulfide (a striking changepre-edge is indicative of a geometry change. § lage
clear similarities and differences between thisito result and previous results without reduciggrd. The
role of the reducing agent thus provides insighwhat stage the precursor is partial to maniputetio

There is much knowledge to be gained through ekterenalysis of the data collected, including XA&S
interesting temperatures collected after initiablgsis at this beamtime, and several areas fohdurt
investigation have been decided.



