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Redox agisindan aktif siilfid su, toprak ve sediment igerisinde yaygin olarak bulunur. Farkl siilfiir
tiirleri stilfid (-2)’den siilfat (+6)’a genis aralikta valance degerlerine sahip oldugu igin, siilfiiriin
biyojeokimyasal dongiisii oldukca karisiktir. Ozellikle, metal sulfidlerin (6rn. FeS,, ZnS, PbS,
Cu,S) oksidasyonu ve ¢ozlinmesi siilfiir dongiisiinii kontrol eden ana etmendir. Metal siilfidler,
kemoototrofik bakteriler tarafindan O,, NOs, Fe(Ill), ve Mn(IV) elektron alict olarak kullanilarak
oksitlendigi gibi, O,, Fe(Ill), Mn(IV) ile kimyasal olarakta oksitlenebilmektedir. Oksijen ve siilflir
metal siilfidlerin oksidasyonuna katilan birincil elementler olmasindan dolayi, siilfatin durayl
izotoplar1 (O, S) reaksiyon ve oksidasyon mekanizmalar1 hakkinda énemli bilgiler saglamaktadir.
Genellikle, stilfidlerin diisiik pH kosullarindaki bakteriyel ve abiotik oksidasyonu ile iliskili siilfiir
izotopik zenginlesme faktorii (€:-3 — 0 %o’e ) diisiiktiir. &*'S degerlerine karsilik, siilfatin &0
degerleri metal siilfidlerin kimyasal ve biyolojik oksidasyonu sirasinda olusan siilfatin, degisik
oranlarda ¢oziinmiis oksijen i¢ermesi nedeni ile Oonemli farkliliklar sergilerler. Calismalarimiz,
degisik cevresel kosullar altinda (aerobik, anaerobik, asir1 tuzlu) farkli metal siilfidlerin biyolojik ve
kimyasal oksitlenmesi sirasinda olusan siilfatin, 'S and 8O izotop degerlerindeki degisimleri
belirleyerek metal siilfiir mineralleri i¢in oksidasyon/reaksiyon modellerini olusturmaktir.
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Biogeochemistry of metal sulfide oxidation in terrestial environments : What do
isotopes tell us ?

Sulfur undergoes active redox cycling and is widespread in freshwater, soil, and sediment
environments. The biogeochemical cycling of sulfur is very complex, as different sulfur species
have a wide range of valence states from sulfide (2-) to sulfate (+6). In particular, the
biogeochemical oxidation and dissolution of metal sulfides (e.g., FeS,, ZnS, PbS, Cu,S) is a major
control on the sulfur cycle. Metal sulfides can be oxidized by chemoautotrophic bacteria utilizing
0,, NOs, Fe(IlI), and Mn(IV) as electron acceptors or rapidly oxidized abiotically with O,, Fe(III),
and Mn(IV) as electron acceptors . Stable isotopes (O, S) of sulfate provide important insights into
reaction mechanims and the oxidation process of sulfide because the elements oxygen, and sulfur
are the most important ones involved in this process. In general, sulfur isotope fractionation effects
associated with the oxidation of sulfide at low pH (<3) are small( (& -3 %o to 0 %o. In contrast to &
S values, the 8'°0 value of the sulfate produced during sulfide oxidation can vary considerably due
to differences in the relative amount of dissolved oxygen incorporated into sulfate and differences
in chemical versus biological oxidation. Our research investigates 0**S and 8'®O values of the
sulfate produced by bacterial and abiotic oxidation of different metal sulfides (e.g., FeS,, PbS, and
ZnS) under varying environmental conditions (aerobic/anaerobic, salty). We will discuss reaction
mechanims of sulfide minerals based on our isotopic measurements.
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