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PURPOSE: A multilayer-typed system for treatment of acid mine drainage is 
provided to prevent degradation of transparency due to precipitation of the 
metal sulfide and metal hydroxide, and to extend lifetime remarkably. 
CONSTITUTION: A multilayer-typed system for treatment of acid mine 
drainage process acid mine drainage by using an organic system which 
contains microorganisms. The microorganisms reduce metal sulfate of the 
acid mine drainage into metal sulfide. The organic system includes one or 
more bioreactors including one or more organic layers. Each organic layer is 
comprised of a separable mat. The system includes more a lime tank, a 
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Embodiments include treatments for acid mine drainage generation sources 
perhaps by injection of at least one substrate and biologically constructing a 
protective biofilm on acid mine drainage generation source materials. Further 
embodiments include treatments for degradation of contaminated water 
environments with substrates such as returned milk and the like. 
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A process for the treatment of effluent, particularly acid mine drainage, is 
provided which includes the steps of a. neutralising acid; b. removing cations 
by ion exchange using a cation resin; c. regenerating the cation resin; d. 
treating the eluates of the cation ion exchange step; e. adsorbing anions from 
the effluent of the cation removal step using an anion exchange resin; and f. 
regenerating the anion exchange resin. 
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Methods and apparatus are disclosed for remediating metal contaminants 
using hydrocarbons which stimulate the growth of hydrocarbon-utilizing 
bacteria. The metal contaminants may include heavy metals such as arsenic, 
antimony, beryllium, cadmium, chromium, copper, lead, mercury, iron, 
manganese, magnesium, radium, nickel, selenium, silver, thallium and zinc. The 
hydrocarbon may include alkanes, alkenes, alkynes, poly(alkene)s, 
poly(alkyne)s, aromatic hydrocarbons, aromatic hydrocarbon polymers and 
aliphatic hydrocarbons. Butane is a particularly suitable hydrocarbon which 
stimulates the growth of butane-utilizing bacteria. Remediation may occur 
in-situ or exsitu, and may occur under aerobic, anaerobic or dual 
aerobic/anaerobic conditions. Examples of applications include the 
remediation of heavy metals, the remediation of arsenic impacted surface 
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