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Report:

For some years now we have carried out a series of studies using XAS to probe the activation
of organometallic catalyst precursors by co-catalysts, dealing particularly with carbonylation
reactions and alkene catenations, both of which have wide industrial application. 1 Our initial
experiments used scanning XAS and relied on temperature variations to trap reactive species2,
hence requiring the species to be stable at the solution temperature for a period of hours. More
recently though we have refined the experiments, reducing the timescales of the experiments to
minutes (by QUEXAFS3) or seconds (by energy dispersive EXAFS, EDE4). In this way,
structural profiles of solution reaction transients can be identified for the first time

In this study, energy dispersive Ni K-edge EXAFS (EDE) experiments were performed using a
modified HiTech Scientific stopped-flow system with Kapton windows and giving a
theoretical mixing time of 5 ms. A bent asymmetric-cut Si(111) monochromator in a Bragg
geometry cooled by an In-Ga eutectic bath was used; the detector was a 512x512 element
Thomson CCD camera operating in a PDA emulation mode. The ESRF was operating in 16
bunch mode with beam currents of 70-100 mA. EXAFS data were typically acquired 60x40
ms scans (ca 3 s acquisition time) on the reaction between [Ni(acac)p]3 and AIEt(OEt)> and
hex-1-ene in dry toluene (a homogeneous catalyst for the dimerisation of hex- 1-ene?).



The stopped flow mixing system and cell were used for the first time, and operated
successfully. It is intended that for future experiments the solution mixing control will be
synchronised with the data acquisition system electronically. An example of one of the stacked
plots for the akylation of the nickel complex is shown in Figure 1.6 This shows the

Figure 1. Ni K-edge EDE (ESRF) of Ni(acac),/AlEt,(OEt)/hexene
Stopped, flow sampling system (35 mM Ni; Ni:Al = 1:8)
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reduction in white line intensity as the reaction proceeds; kinetic plots from these reaction
showed an increase in reaction rate with increased aluminium concentration.

In the brief time alocated for these experiments the potential for stopped flow EXAFS was
demonstrated. However, the data quality obtained only provided near-edge features with any
reliability.
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