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The discovery of S-MIF (sulfur isotope mass-independent fractionation) provides a direct link
between atmospheric composition and signals in the rock record and a new metric for the
investigation of early Earth, as well as for the study of climate effect of volcanic eruptions.
Precise analysis of four sulfur isotopes of sulfate in geological and environmental samples is
necessary to access the magnitude of S-MIF, and thereby provides the means to extract unique
information on atmospheric sulfur cycling as well as the chemical composition of ancient
atmosphere. Reduction of sulfate to sulfide is the first step to access the four sulfur isotopes of
sulfate samples. Currently many labs rely on a cumbersome distillation apparatus system and
follow the use of what is called Thode’s or Toba’s reducing solution to reduce sulfate to
sulfide. The method requires large volume of reducing solution (e.g., 30 ml), and each labs
appear to have their own recipe on the exact composition of the reducing solution (e.g.,
H3POs vs. H3PO; and/or different HI vs HCl ratio), and the procedure is not yet completely
understood and reproducible between laboratories. A critical review of the literature suggests
the key reagents for the reducing solution is HI and H3PO,, and water should be avoided
during the reaction. For the consideration of less water present, H;PO, can be replaced with
NaH,PO,, and dry samples should be used. In order to test the new recipe, and to establish
and run daily the conversion of sulfate to H,S for batch treatment analysis in stopped vials, we
need to follow the conversion yield of H,S, which can be stabilized in a NaOH solution.

The UV/Vis spectrophotometer has been used intensely during the validation of the new
method. The direct measurement of HS™ by UV absorption provides quick, and real-time
assessment of the production of H,S, which allows us not only obtain the time-resolved
profile of the reaction, but also the precise time needed to reach a 100% reduction (Figure 1).
The result demonstrate that our new protocol is reliable, time saver and more efficient in
terms of reducing sulfate to sulfide. Based on this, we build a batch processing system that
allows the reduction of multiple (8 or more) samples at a time, and the yield of H,S can be
accessed directly with the UV/Vis spectrophotometer, allowing a precise follow-up of
chemistry from sulfate to sulfide which is impossible for the conventional method. We have a
method paper written up on this and will be submitted soon.

The results benefited from the UV/Vis spectrophotometer have also been presented at
many conferences, including Goldschmidt 2016 in Yokohama Japan, ISI 2016 in Nantes,
France and Goldschmidt 2017, Paris, France.
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lllustrations - avec légende et crédit (a envoyer également séparément)
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Time-resolved yields of H,S from the reduction of dry Na;SO4, BaSO4-EB (BaSO4 with
excess Ba’" ) and P-BaSO, (pure BaSO,).
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