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Report:

Together with water vapour and carbon gases, sulphur is an abundant volatile constituent of magmas,
either reduced as S™ or oxidized as S®" or S*'. Temperature, pressure, H,O content and bulk composition
plus oxidation state of the melt are relevant factors for understanding the liquid immiscibility of sulphide
and the incorporation of SO, and/or H,S during degassing from an active volcano, in parallel with the
strong emission of elemental sulphur accompanying volcanic eruptions.

Natural glasses are therefore potential testimonies of the chemical evolution of sulphur and X-ray near-
edge absorption structure at the S K-edge plays a crucial role in providing direct evidence on S-speciation.
Glass inclusions hosted by olivine crystals were recently studied by micro-XANES with success,
providing evidence for the presence of s+ [1].

The XANES experiments performed at line ID-21 were focused on vitreous rocks (pliocenic age) from
Boavista Island (Cape Verde Archipelago) occurring either as dikes and veins or as extended lava layers
and displaying S-contents up to 3000 ppm [2]. Eight glass samples free from crystalline phases —
previously studied by XRD and analysed by u-SRXRF at the LURE — were selected for this first XANES
experiment, along with sulphur and two lava flows collected during the last eruption of Fogo volcano
(Cape Verde) in April 1995. Haiiyne — a mineral containing isolated SO4 tetrahedra surrounded by
Na'/Ca®" cations within cages of a cubic aluminosilicate framework — was chosen as adequate model for
sulphate in a natural glass.

A total of 1300 scans between 2.45 and 2.53 KeV were performed to collect S K-edge XANES spectra of
enough quality (about 80 scans for each spectrum). The samples were irradiated at various points to
ascertain the homogeneity of the glassy material.



Various speciation states could be identified, despite some still uninterpreted spectra details: oxidized (S6+
and S4+), reduced (S™ and sulphur dimmers, [S2]") and possibly chain concatenation as in SO, as illustrated
by the spectra reproduced in figures 1 & 2. A preliminary notice on these results was delivered in June at
the 6™ National Geology Congress [3].

lllllllll '! Tr1rrrroerry ' LN L I B B BN A I ' TiIirTrt1rr I T 1T rrrrrrr ' Trrrrororv I_
- t ]
[ Intensity .
C o (auw) 3
7.0x104 3
r ]
- - 1 Fig. 1
n [S:] X
6.0x10™* :— l -
- B — 465 E
s f @, (St. Antonio) ]
5.0x10™* ;-* -
E 2483 Energy (eV) E
+0x10™4 — J —
oo aaada o g PETEN P A A | Y 'l BF R AR A NI O .
2460 2470 2480 2490 2500
g.ox107 4
- Intensity ¢
= au. e
- (au) 504l f @, (Amador)
8.ox10™ 4~
- Fig. 2
7.0x1074
6.0x10 4
: S
sox10~4 -
- 2466 2470 2478 2483
- | Energy (V)
4.0)(]0_4[:; |||||||| IlllILJLIII!I!lILLIII!IIIII!Illillllilll.

2460 2470 2480 24390 2500

Theoretical calculations and spectra modelling with FEFF8.10 program [4] are now in progress.
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