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Yiizey kosullarinda siilfit minerallerinin ayrigarak asidik ve metalce zengin sular
olusturmasina asidik maden drenaji (AMD) denmekte ve bugiin bilinen en yaygin c¢evre
problemlerine neden olmaktadir. Siilfit mineralerinin oksitlenerek ayrismasinin birincil
taniklari, bu reaksiyonlara katilan S ve O elementleridir. Bu nedenle, oksidasyon reaksiyonlari
sonucu ortama salinan siilfatin O ve S izotop degerleri, siilfiir kaynagmin ve oksidasyon
mekanizmasinin ortaya konmasinda siklikla kullanilmaktadir. Bu ¢alismayla, Balya Pb-Zn
maden atik sahasinda AMD olusumuna kaynaklik eden siilfit mineralleri ve siilfiir dongiisii,
S ve O izotop analizleri kullanilarak arastirilmistir. Bu amagla, Balya atik sahasindan elde
edilen siilfit mineralleri (pirit, galen, sfalerit, kiikiirt), ¢éziinmiis siilfat, suyla ¢dziinen siilfat
ve siilfat igeren ikincil mineraller (jarosite, jips) lizerinde sirastyla, 8*S ., ™Sy, 8O,
analizleri gerceklestirilmistir. Bunun yani sira, asidik golet ve atik sahasinda yer alan Maden
deresinden alian su drnekleri tizerinde 8'*O,, analizleri yapilmustir. Yapilan izotop analizleri
sonucunda siilfit minerallerinin S,  degerlerinin %o 2.9-2.1 (n=6) arasinda degistigi tespit
edilmistir. Coziinmiis siilfatin 6*S_ , degerleri %01.5-2.3 (n=8), 8"*O,, degerleriise %o -2.5
ile-0.9  arasindadir. Suyla ¢oziilebilen siilfatin (n=5) 6*S_, 06"O,, degerleri sirastyla
%0 2.7-2.1 ile %o -3.1 - (-0.7) arasinda degismektedir.. Bu veriler, Balya atik sahasinda
asidik sularin, monosiilfid (Galen, Sfalerit) minerallerinin asidik li¢ liriinii olan kiikiirtiin
oksitlenmesi (biyolojik vs. kimyasal ?) sonucu olustugunu dnermektedir. Ayrica, ¢éziinmiis
stilfat ile suyla ¢6ziinen siilfatin 8**S izotop degerlerindeki benzerlik, siilfatin ana kaynaginin,
litolojik birimlerden ziyade, atiklar oldugunu goéstermistir
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ABSTRACT

AMD, known as one of the most common environmental problems, occurs as a result of
weathering of sulfide minerals at surface conditions and contain high metal concentrations
and acidity. Primary witnesses of the oxidative weathering of sulfide minerals are S and O
elements participating in the oxidation reactions . Therefore, O and S isotope ratios of sulfate
generated via oxidation of sulfide minerals is widely used to elucidate sulfur sources and
oxidation mechanims of the sulfur minerals. In the current study, sulfur sources and sulfur
cycles which generates AMD in Balya Pb-Zn Mine waste site has been investigated by using
O and S isotope ratios of sulfate. For this purpose, sulfide minerals (pyrite, sfalerite, galena
and sulfur), dissolved sulfate, water soluble sulfate and secondary sulfate minerals were
collected for S and O isotopes analyses. In addition, 8O, of acidic waters and Maden
spring located in the mine waste site was analysed. 8*'S,,  values of sulfide minerals ranged
om 29 10 2.1 %0 (n=6). &S, values of dissolved sulfate ranged from 1.5 to 2.3 %o (n=38)
and 6”0y, values from-2.5 to -0.9 %o . 6'S,,, 0"0,,, values of water soluble sulfate were
determined to range from 2.7-to 2.1 %o and -3.1 to -0.7 %o, respectively. These isotope values
suggest that source of acidic waters in Balya Waste site is oxidation of sulfur (biological vs.
chemical ?) formed via acidic leaching of monosulfide minerals (galena and sfalerite). The
similarity between the S values of dissolved sulfate and the water soluble sulfate indicates
the wastes being the main source for sulfate compared to lithological units
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