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Pb, Zn ve Ag i¢in isletilen Balya Pb-Zn maden sahasi giinlimiizde isletilmemekte ve dnemli
miktarda atik kayaclar ve metalurjik atiklar igermektedir. Atik kayaglarin ana mineralojik
bilesimini galen, sfalerit ve pirit olusturmaktadir. Bu calismanin ana hedefi atiklardaki galen,
sfalerit ve pirit oksidasyonunu kontrol eden biyojeokimyasal faktorlerin arastiriimasidir.
Bu amagla, laboratuar ve arazi caligmalart diizenlenmistir. Laboratuar caligmalari, arazi
kosullarint yansitan degisik fizikokimyasal kosullar (pH 2,4), sicaklik 25,10,4°C) altinda
stilfir minerallerinin biyolojik ve kimyasal oksidasyonunu igermektedir. Biyolojik deneyler,
acidofilik siilfiir oksitleyen Acidithiobacillus thioxidans (14887) bakteri tiirii kullanilarak
gerceklestirilmistir. Kimyasal deneyler ise bakteri kullanilmaksizin tamamlanmistir. Arazi
calismalart Agustos 2010 tarihinde yapilmistir. Arazi c¢alismalarinda degisik atiklardan
sediment; gegici gol ve Maden deresinden sediment ve su 6rneklemeleri alinmistir. Sularin
kimyasal 6zellikleri (pH, sicaklik, Eh, EC) arazide yerinde tesbit edilmistir. Alinan sediment
ve su Orneklerinde 16SrRNA yontemi kullanilarak maden atik sahasindaki bakteriyel
topluluklar belirlenmistir. Laboratuar deney sonuglarina gére 25°C’de en yiiksek galen ve
sfalerit oksidasyon orani biyolojik deneylerde tesbit edilmistir. Diisiik sicaklik (4, 10°C)
deneyleri, A. thioxidans bakterisinin bu sicakliklarda dahi aktif oldugunu ancak, oksidasyon
oraninin 25 °C ye oranla oldukga diisiik oldugunu gostermistir. Galen ve sfalerit deneylerinin
aksine bakteriyle ve bakterisiz pirit oksidasyon oranlari olduke¢a diisiiktiir. Biyolojik olarak
oksitlenen galen mineral yiizeyinde gerceklestirilen SEM ve XRD caligmalar1 anglezit,
seriizit ve promorfit gibi ikincil mineral olusumlarini ortaya koymustur. Kimyasal deneylerde
ise yalnizca elemental siilflir olusumu tesbit edilmistir. Sekans sonuglari, ilk defa Balya Pb-
Zn atik sahasinda cesitli bakteri tiirlerini 6zellikle de Fe(II) oksitleyici ve Fe(III) indirgeyici
tirlerin varligim1 ortaya koymustur. Jeokimyasal ve sekans sonuclarimiz birlikte, atik
sahasinda siilfiir oksidasyonunun kompleks mikrobiyal reaksiyonlar tarafindan kontrol
edildigini 6nermektedir; bu reaksiyonlarin detaylari sunulacaktir bu c¢alisma kapsaminda
irdelenecektir.
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ABSTRACT

Pb-Zn mine area, mined for Pb, Zn, Ag, is currently inactive and contains significant amount
waste rocks, smelting and metallurgical waste (called WR). The mineralogical composition
of WR is mainly composed of galena, sphalerite, and pyrite. Understanding and elucidating
oxidation mechanisms of galena, sphalerite and pyrite in the region are the main goal of
the research presented here. For our goal, we used laboratory and field approaches. For
laboratory studies, we designed biological and abiotic oxidation experiments with galena,
sphalerite and pyrite under various conditions (pH (2-4), temperature (4-25°C)) which mimics
the field conditions. The biological experiments were conducted by using the acidophilic
sulfur oxidizing bacteria, Acidithiobacillus thioxidans bacterium (14887). Chemical control
experiments were carried out under identical conditions as the biological experiments except
addition of the bacterial culture to determine the role of bacteria on sulfur mineral oxidation
rate. Sediment and water samples from the various waste rocks were collected during the
field excursion in August 2010. Chemical properties (pH, temperature, Eh, EC) of the water
samples (temporary tailing pools and the creek) were determined in the field using portable
instrument (WTW). 16S rRNA gene sequence analysis was performed in the sediment and
water samples for identification of bacterial population in the mine tailing area. Laboratory
oxidation experiments with galena and sphalerite at 25°C showed high oxidation rate with
A. thioxidans compared to chemical —control experiments. Experiments under suboptimal
temperature (4, 10°C) indicated that A. thioxidans was still active even under 4°C although
the oxidation rate of galena and sphalerite were significantly lower compared to 25°C.
Unlike galena and sphalerite, oxidation of pyrite with bacteria and without bacteria did not
show significant reaction rate as suggested by previous studies. SEM and XRD analysis taken
from the biologically oxidized galena mineral showed a wide range of secondary mineral
formations such as anglesite, cerrusite, pyromorphite in contrast to chemical experiments
which only showed elemental sulfur. Our sequence analysis indicated high bacterial diversity
in the Balya Pb-Zn tailings, most prevalent sulfur -Fe(Il) oxidizer along with Fe(Ill) reducer:
Our sequence and geochemical analysis suggest that sulfur oxidation is mostly mediated by

complex microbial reactions, these reactions will be discussed in detail in this study.
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