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Scanning electron microscopy photomicrograph showing gold microparticles (bright color) deposited with pyrite 

crystals from a hydrothermal solution in a laboratory experiment. Such experiments simulate the formation of 

gold deposits in nature. (Image by Maria Kokh and Gleb Pokrovski, courtesy of the Goldschmidt Conference). 

An international team of geochemists discovered why gold is concentrated alongside arsenic, a phenomenon 

that explains the formation of most deposits of the precious metal. 

In a presentation at the annual Goldschmidt Conference organized by the Washington-based Geochemical 

Society, the researchers explained that even though some gold is found in the form of nuggets, an appreciable 

amount is bound up with iron and arsenic-containing minerals such as pyrite and arsenopyrite. These minerals 

act like a sponge and are capable of concentrating gold up to 1 million times more than is found elsewhere in 

nature. 

But when it is bound with something else, gold becomes invisible to the naked eye. This is why the scientific 

team studied the action of the gold-concentrating minerals using an intense X-rays beam produced by the 

European Synchrotron (ESRF) at Grenoble in France. 

The association is caused by an atomic-scale attraction between gold and arsenic and the marriage is arranged 

by the structure of certain minerals 

They found that when the minerals are enriched with arsenic, gold can enter mineral structural sites by directly 

binding to arsenic, forming, chemically speaking, Au(2+) and As(1-) bonds. This process allows gold to be 

stabilized in the mineral. However, when the arsenic concentration is low, gold doesn’t enter the mineral 

structure but only forms weak gold-sulphur bonds with the mineral surface. 
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“Our results show that arsenic drives the concentration of gold. This arsenic-driven gold pump explains how 

these iron sulphides can massively capture and then release gold, thus controlling ore deposit formation and 

distribution,” lead researcher, Gleb Pokrovski, said at the conference.  

“In practical terms, this means that it will make it easier to find new sources of gold and other precious metals, 

which bind to arsenic-containing iron sulphides. It may also open the door to controlling the chemical reactions, 

and if we can improve gold processing, we can recover more gold.” 

Pokrovski said that the new model identifies, at an atomic level, why gold tends to be found with arsenic. This 

means that scientists can now explore if there is anything they can do to prevent this in order to minimize the 

health risks that the carcinogen metalloid poses to gold miners. 

“Geologists, as well as prospectors, have long known that gold can be associated with arsenic-rich minerals, and 

over the past few decades, others have quantified this association,” Jeffrey Hedenquist, a leading expert on 

epithermal gold systems and professor at the University of Ottawa, said at the event.  

“The findings of Dr. Pokrovski and his team now help to explain why we see this association, caused by an 

atomic-scale attraction between gold and arsenic, with this marriage arranged by the structure of certain 

minerals. 

 


