EVALUATION OF WASTEWATER AND BIOVENTING SYSTEM FOR THE REMOVAL OF SULFATE FROM ACID MINE CONTAMINATED SOIL
ABSTRACT
[bookmark: _GoBack]Acid mine drainage (AMD) is a worldwide issue leading to the destruction of the ecosystem and contamination of soil and water bodies. It is generated through pyrite oxidation due to the exposure of mine waste to oxygen and water. The high sulfate concentration of AMD lowers the soil pH, making the soil more acidic and less productive which contributes to a reduction in the availability of arable land for agricultural purposes. Biological treatment has offered a cost-effective and eco-friendly approach through the introduction of organic substrates, aeration, or genetically modified microorganism to stimulate the contaminated environment and enhance sulfate reduction as opposed to previously used physicochemical methods which were criticized due to its inefficient and non-ecofriendly nature. This study focused on the evaluation of biological treatment through the application of wastewater (biostimulation) and/or air-injection (bioventing) for sulfate removal from AMD contaminated soil. In biostimulation (BST) and bioventing (BVT) experimental work, 1kg of AMD contaminated soil was amended with/out brewery (BW) and/or municipal wastewater (MW) at varying loading ratios to investigate the possible synergy while atmospheric air was supplied to bioventing treatments only. All treatments were conducted at mesophilic conditions for 28 days. The result of the BST treatment recorded sulfate reduction efficiency of 47.14%, 33.58%, 50.82% and 24.84% for BW, MW, combined BW & MW and control treatment respectively while BVT only, BVT with BW, MW, and combined BW & MW recorded 26.86%, 41.95%, 28.64%, and 31.55% removal efficiency respectively. This study showed the efficacy of wastewater and bioventing as a promising approach for sulfate and heavy metal removal from AMD contaminated soil which can serve as a vital tool for the mitigation of pollution aftermath in the affected communities.
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