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Figure. A MOF composite (left)captures gold(right)from complex liquid mixtures. 
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Description 

Industrialization has led to a rise in the 
generation and release of toxic chemicals 
like heavy metals into the environment, and 
hence, is a threat to water and soil quality. 
This a serious problem. Further, precious 
metals have a limited diminishing supply and 
are a necessity for ever increasing 
production of many products, such as 
electronics. As such, the extraction of trace 
amounts of heavy and precious metals from a 
variety of liquid streams is becoming 
increasingly important. Removal of these 
metals is a big challenge because they are 
often found in very complex mixtures making 
them difficult to extract. The present 
invention consists of MOF/polymer composites 
which can rapidly and selectively remove 
metals from highly complex mixtures. The MOFs 
are a highly porous template functionalized 
by at least one redox active polymer. The 
MOFs, made in the range of grams to 100s of 
grams, display removal of more than 99.8% of 
Hg2+ and Pb2+ ions from a 1 ppm solution of 
water in seconds. Further, other composites 
were designed that can extract trace amounts 
of precious metals, like gold, from solutions 
including industrial waste, seawater, river  
 

 
 
 
 
 
 
 
 
 
 
 
 
water, and solutions used to leach metals 
from electronic waste and sewage sludge.  
 
Advantages 

• Selective  
• Recyclable 
• Cost-effective 
• Resistant to fouling 

 

Applications 

• Extraction of toxic metals like 
Mercury, Lead, and chromium etc.               

• Retrieval of precious metals like Gold, 
Palladium, and Silver etc.              

• The composites can also be used as a 
catalyst  

• Reduction of Cr6+ ions to relatively 
less toxic Cr3+ ions 
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