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Introduction

V-containing catalysts seem to be one of the mettedelective in the kS partial oxidation o
elemental sulfur [1-2]. X-ray absorption spectrgac¢XAS) have been used to determine the
oxidation state and coordination of vanadium iralgats [3], while Raman studies have been
carried out to determine the structure of vanadinncatalysts [4]. In the present paper we
present an XAS and Raman study, both working inrapdo conditions, on the selective
oxidation of HS to sulphur using vanadium oxide supported on sopwrous zirconium
phosphate heterostructure gad\l,03 (with 4-12 wt% of V-atoms, nametvMZP andnVAI,
with n= 4-12) as catalysts. A correlation betweeatalkytic behaviour, catalyst stability and
changes in the crystalline phases during reactidih$e suggested.

Experimental

Supported vanadium oxides catalysts were prepayeatidowet-impregnation method [2]. The
transmission Vanadium K-edge X-ray absorption spscbpy (XAS) measurements were
performed at the beamline X10DA (superXAS) locattdthe Swiss Light Source (SLS),
Villigen, Switzerland. FT-Raman spectra were reedrdwith an “in via” Renishaw
spectrometer, equipped with a microscope (Olymphg)samples were excited by the 785 nm
line of an AF laser (Spectra Physics Model 171) with a laser pafe.5 mw. All catalytic
experiments (including operando measurements) earéd out in the 180-240°C temperature
range, using a mixture with &8/O,/N,/He molar ratio of 1/1/4/94.

Resultg/Discussion

Figure 1 shows the Raman (Fig.1, A and B) and XA§.{, C and D) spectra achieved over
12VAI and 12VMZP in a He stream at 200°C and duthmgselective oxidation of 43. It can
be seen that D5 is initially present. However, after some minuitegontact with the reaction
mixture, the bands related to®% disappear appearing a new band at ca. 908 erhich can
be related to the formation of,@, [5]. The XANES spectra also confirm the presenc¥ M9s

in fresh samples (pre-edge position at 5470.6 @ifigothe main-edge peak at 5483.7 eV).

However, when operating in reaction conditions @°Z and difference time on stream, the
XANES spectra change (Fig. 1C, spectra ¢ and ds&lare characterized by a pre-edge peak
at 5469.9 eV and a main-edge peak at 5482.1 e\uréif-D shows the Fourier Transforms
obtained from the EXAFS spectra in a He steam 8PQQFig.1, D, spectra a, b) and after 2
hours of reaction (Fig.1-D, spectra c, d). A direomparison with the TF of XDs y V,Oq
(spectra not shown) allows us to establish thatllicase, the FTs after reaction are similar to
the V4,0, with two peaks centred at about 1.25 and 1.95Ilthoagh some differences are
observed, probably due to changes in the crystal @nd interaction of XDs crystals in each
catalyst. These results clearly show the changesrong in the catalysts (from,@s to V,Oy)
during the reaction at 200°C. However, the reactionditions and V-loading have a strong
influence on the nature of crystalline phases.his tvay, catalysts with high V-loading are
active, selective and stable while catalyst witl-loading show low stability. The importance
of the presence of )Ds crystallites and reaction mechanism inSHpartial oxidation are
discussed.
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Figure 1. Raman spectra in operando conditions DAl (A) and 12VMZP (B) catalysts at

difference time on stream: 0 min (a), 15 min (if),n3in (c), 60 min (d), 90 min (e) and 120 min

(f). XANES (C) and EXAFS (D) spectra: 12VAI (a, ahd 12VMZP (b, d), at difference TOS:

0 min (solid line) and 120 min (dashed line).
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