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Report:

Ggsls of the beamtime at BM26A were to carry a agiermal synthesis of BM0oOg at various temperatures
(below 200°C) using the in situ cell as well as a capillargater for synthesising BViloOs precursor by
steam. For a hydrothermal crystallization we ugdexlin-situ hydrothermal cell. Combined XANES/XRD
technique enabled us to follow changes in the straaduring formation of- Bi.M0oOg. The XANES data
were recorded every 5min, while sequentially recaydXRD patterns for 30sec. Information from XANES
data were not only used to monitor changes in tb/ldenum environment but also to determine kinetic
information on the crystallization process. We didimilar experiment last year, but we were ablede
XANES data from only 3 out of 5 hydrothermal cryi&tation temperatures for kinetic analysis. Thasen

is that they- Bi,MoOg at lower temperatures, for instance 120 and°C3@lid not form.

The initial aim of the experiment was to collect XBS/XRD spectra from freshly prepared,doOs gel
followed by isothermal crystallization at highemgeratures, for instance 170, 120, 230for several hours.
An example of a typical XANES spectra at Mo K-edgeorded during isothermal crystallization is shamwn
Figure 1.This figure shows a 3D stacked plot of Medge XANES recorded at 17% during the
hydrothermal reaction. The first spectrum plottedad is from freshly prepared B100Os gel. We expected to
see the distinct pre-edge peak which is a typimatdtrahedral coordination of molybdenum in theM®Os
gel at room temperature[1]. It should be noted tiratused different source of molybdenum salt coeghéo
previous studies[2, 3]. Nevertheless, the sample bvaught to higher temperatures at which hydrotiaér
crystallizations occur. As you can see from Figlréhere are no changes both in the pre-edge dsasvéie
edge intensity. Two hours later, after the hydrotied reaction should have reached completion, thene
no features to indicate the formation of the desphasey- Bi2ZMoOG6, either in the final XANES spectrum
(blue) or in XRD patterns. According to our presoexperiments we were expecting to see molybdemnum i



octahedral coordination which is a typical for theBioM0Os. Poor quality of diffraction patterns also
confirmed that the desired phase was not produdestefore, we prepared a new gel and repeated iengrdr
both at the same as well as higher temperaturesder to avoid any uncertainties about the prepmarat
method. In summary, our efforts to prepare new yrsars did not succeed: we postulate that our sooirc
molybdenum, (NH)sM0;0,44H,0O bought from Sigma-Aldrich, was not suitable farstreaction. In our
previous studies we used (hEMo070244H,0 from Fluka. Not being able to prepareoOg precursors we
were not able to carry on with synthesising makdrasteam assisted process, as it was proposdaein
proposal.
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Figure 1 Stacked Mo K-edge XANES data recorded during hydrothermal crystallization of Bi,M0Oggel at 170 °C as a function
of time. A XANES spectrum in red corresponds to freshly prepared gel at room temperatrue. A XANES spectrum in the blue
should be final product of the reaction, y-phase.

A separate investigation was performed to find ena for the reactivity of bis(tetra-n-butylammaniu
tetrakis[benezenethiolafo-3 -sulfido-iron] (4), an iron-sulfur containing lcane type structure, to carbon
dioxide. The cubane cluster is found in nature mzymes such as acetyl coenzyme-A and carbon mosoxid
dehydrogenase (CODH) which specialise in convertimpon monoxide organic molecules. The synthetic
counterpart is an ideal candidate for potentiahlgais. The cubane was first dissolved in acetitmiand
then bubbled with C©for 30min,ex situ EXAFS spectra were taken before and after bublgkingure 2). A
change in the higher atomic distances of the cubaitie CO, strongly indicates the presence of an
interaction. Modelling must be performed to undamndtthe exact nature of the interaction.

Cubane +acetonitrile + CO2

30+
07 Cubane +acetonitrile —— Cubane +acetonitrile
—— Cubane +acetonitrile + CO2

KX(R)
IX(R)I (A"

‘
A NAN
:

T T T
4 8 0 3 6
Kk (A% R (A)

Figure 2 EXAFSdatain k-space and R-space for the Fe K-Edge of bis(tetra-n-butylammonium) tetr akis[benezenethiolato-p
3 -aulfido-iron] in acetonitrile (black) and bubbled with CO, (red).

References:
(1) Kongmark, C.; Martis, V.; Rubbens, A.; Pirovafb; Lofberg, A.; Sankar, G.; Bordes-Richard,\Eannier, R.-
N.; Van Beek, WChemical communications 2009, 4850-4852.
(2) Beale, A. M., Sankar @hem. Mater. 2003,15, 146-153.
3) Kongmark, C.; Martis, V.; Pirovano, C.; Lofbery; van Beek, W.; Sankar, G.; Rubbens, A.; Ctjsio;
Vannier, R. N.; Bordes-Richard, Eatalysis Today 2010,157, 257-262.
(4) Vanitha P. V.; O'Brien R. Am. Chem. Soc. 2008,130 (51), 17256-17257



