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Metal Finishing Wastewater Treatment

Variety of metals are found in metal finishing wastewaters

(chromium, zinc, cadmium, copper, iron, etc.) ;

Metals are also present in Acid Mine Drainage (AMD)

Example: The Berkeley Pit, Butte Montana

Largest superfund site in the US; 

Contains more than 25 billion gallons of AMD with a daily 

incremental increase of approximately 3 million gallons 

resulting in a rise of 12 feet every year. 



BERKELEY PIT, BUTTE, MT
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MEMBRANE BIOREACTOR
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TREATMENT PROCESS PERFORMANCE



PURITY OF PRECIPITATES PRODUCED



METAL REMOVAL EFFICIENCY FROM 

BERKELEY PIT WATER
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CONCLUSIONS

Metals can be recovered from Acid Mine Drainage using

the sulfide precipitation process, wherein the sulfide is

generated using Sulfate reducing Bacteria (SRBs)

Experimental results obtained using Berkeley Pit Acid Mine

Drainage has shown that Cu, Zn, Fe, Mn and Al can be 

selectively separated at high purities using the sulfide

precipitation process

It is proposed to convert coal into Bio-Oil using Hydrothermal

Liquefaction in conjunction with waste biomass to get partially

carbon-neutral oil (exported to Asia) and Rare Earth Elements

and other metals in the water phase

Rare Earth Elements can be easily extracted from the water phase

after Hydrothermal Liquefaction of Coal


