T. Klimko, 2015: Mineralogical and geochemical study of mine waste weathering products

CONTENT
FOREWORD ... c....uio01xxssmn8s5enasbusaashanahnasassronsett SRt Chndads soos v 350 1
INTRODUCTION ‘ o CEUSAas <oBivassvoasis &

1. GEOLOGICAL-DEPOSIT AND MINERALOGICAL DESCRIPTION OF THE RESEARCHED AREA ......... 3

1.1. MINE WASTE AT THE ABANDONED SB DEPOSIT DUBRAVA ......cvviveerinesunesussnnssesssaeses .4

2. THE OXIDATION OF WASTE MATERIAL AND THE FORMATION OF SECONDARY PRODUCTS ..... 6
2.1. THE OXIDATION OF SULPHIDES .....censsereenrsssnnasss e
2.1.1. Bacterial catalysis of sulphide OXIISHION iccicciienerssissammessriasssaisssrnaaninsassssnssrssssassssssssss 7

2.1.2. The oxidation of pyrite ...........ccceeuvennn. wiid

2.1.3. The oxidation of arsenopyrite .........ccecrceverusussanas B et wossse B

2.1.4. The oxidation of stibnite ..........ccccuenirinen o Fis AN yasatncnsaies anvaveninssnnson 8

2.2. THE MIGRATION OF SULPHIDE OXIDATION PRODUCTS ..vvvuveisecusssueessrnsses il
2.3. THE FORMATION OF SECONDARY PRODUCTS OF SULPHIDE OXIDATION Rt ar A oeE 1 |
2.4. THE SORPTION OF TOXIC ELEMENTS (S8, AS) BY PRODUCTS OF SULPHIDE OXIDATION ...vecvsvuressersersnsens 14

2.4.1. The occurrence and basic description of Sb and As ........ccccccviiiiieciniiniinssseesrsenennen. 14
2.4.2. The mobility and speciation of Sb and As in soils, sediments and water .................... 15

The mobility and speciation of Sb 36
The mobility and speciation of As ............... i A R U §
2.4.3. Sb and As bond on Fe-oxyhydroxides (Hydrous Ferric Oxides - HFO) e L

3. SELECTED METHODS FOR MINERALOGICAL AND GEOCHEMICAL RESEARCH OF MINE WASTES
3.1. COLLECTING AND PROCESSING OF SAMPLES ......cveuereurnsnsrusnsussesussessssannns ienase 21
3.2. ANALYTICAL METHODS .. O N S SR S S S RO IR el oS e |

3.2.1. Geochemical analyses RSO DO ION st
3.2.2. Mineralogical analyses — mineral phases classification ........c.cccncinniineniiniinieinnenn 23

4. MINERALOGICAL AND GEOCHEMICAL STUDY OF MINE WASTES 24
4.1. PRIMARY, SECONDARY AND TERTIARY MINERALS ......ccneummuenmerunsucsussassnssasssssansnns 24
&2 sNINE DXOMBE . S S0 s SRR SRR B IR Sl . B ; 25

4.2.1. Mineralogical and geochemical study of secondary oxidation products of primary Sb
minerals in the environment of old mine dumps .........cccecrvinininiininsninns > 25
4.3. TAILING IMPOUNDMENTS .. AL el Lol dch e aelc [ dn o e s i
4.3.1. Geochemical descnptlon of tallmgs ...................... : .28
4.3.2. Mineralogical description of tailings ............ SR
Mineralogical description of primary sulphide minerals and their oxidation rims .............. 33

Mineralogical description of secondary products of sulphide oxidation .........c.ccccceciivnnne. 38
4.4. MINERALOGICAL AND GEOCHEMICAL STUDY OF SOILS .eviverirmnsssnnrsesssnsssssssassssnsssanss Ty
4.4.1. Geochiemical deseription of SollS ..ciiiiniiniiiiniiinsiaimaisdsiisansiisin 50




T. Klimko, 2015: Mineralogical and geochemical study of mine waste weathering products

4.4.2. Mineralogical description of s0ils .......cccccciiniineiiinnininnines
Mineralogical description of primary sulphide minerals and their oxidation rims ..............
Mineralogical description of secondary products of sulphide oxidation ..........c.ccccvvennnnnes

INCLUSION AND DISCUSSION
THE PRODUCTS OF SULPHIDE OXIDATION UEE A SR aROT LR | RIS
Secondary oxidation rims on primary sulphides ...
T T e T T e i v et AR s N it i
THE MOBILITY OF SB AND AS AND THE INFLUENCE OF SECONDARY MINERALS IN AN AMBIENT ENVIRONMENT ...

{FERENCES R R R R T e R




