
What is Cyanide used for?


Cyanide compounds have many useful purposes. The word cyanide comes from the Greek word Cyanine which means blue. Cyanide has been used in synthetic dyes since the 1850s and it is what makes your blue jeans blue.


Due to its toxic nature, it has been used as a fumigant and poison since early time. It has been known for 2000 years that consuming sufficient quantities of bitter almonds, cherry laurel leaves and cassava are poisonous. On its more notorious side, cyanide has been used to kill people in judicial executions, genocide, and mass suicide, and has been used as a chemical warfare agent.


Cyanide is also used in the manufacture of nylon, plastic glass, perfume, soaps, fertilizers, paints, animal food supplements, and pharmaceuticals, including heart medication and medical test kits. Cyanide compounds are used in surgical dressings that promote healing and reduce scarring, in anti-cancer preparations, and in drugs to reduce high-blood pressure.


Cyanide is used in electroplating where it 'plates' one type of metal onto another. Examples are silver and gold plated dinnerware and jewellery, and brass plated bathroom fixtures

However, its most familiar use in the Yukon is in the mining industry. Over 90% of the gold mined in Canada, is extracted using a cyanidation process. Cyanide forms a very stable complex with several metals and has been used since 1887 to extract gold, silver, copper, zinc and molybdenum from ores. Cyanide plays an important role in the mining industry because it allows for the economical recovery of microscopic metals from low grade ore. It is used in the milling process where it dissolves the precious metals. Cyanide has been used in mills at the mines at Faro, Elsa, Mt. Nansen, Mt. Skukum, near Ross River at Ketza, near Carcross at Venus and Arctic Gold and Silver, and near Watson Lake at Sä Dena Hes. Heap leaching with cyanide is a newer technology which is currently being utilized at Viceroy Minerals Corporation's Brewery Creek gold mining property near Dawson, and is proposed to be used at the Dublin Gulch property near Mayo.

How does heap leaching work?
In a heap leach operation, a very dilute cyanide leaching solution is sprayed or dripped onto ore stacked on an impermeable pad. As the solution percolates through the heap, precious metals are complexed with the cyanide ion and dissolved. Depending on the height of the pad and grain size of the ore, it can take anywhere from thirty days to several months for the solution to make its way by gravity through the heap. The pregnant solution is recovered, and the precious metals are concentrated with activated carbon. After stripping and electroplating processes, the resultant sludge is filtered, dried and smelted into gold/silver bars. The barren solution (the solution that does not contain the precious metals) is recirculated, with cyanide being replenished continuously. The concentration of cyanide necessary to extract gold from the heap is dictated by characteristics of the ore. After a certain period of leaching, it is no longer economical to continue leaching residual gold from a heap, and the heap is closed. Residual cyanide remains in the heap
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either in solution, or sorbed (attached) to the ore surface. As a result, the leachate from a spent heap generally contains levels of cyanide above the regulatory limit and will require rinsing and detoxifying prior to abandonment.

What is done with the waste Cyanide in tailings ponds and abandoned heap leach pads?


There are several methods to destroy, degrade and detoxify cyanide which involve physical, biological and chemical processes.

Natural Degradation or Attenuation


Natural degradation or attenuation are general terms for all the processes that may reduce cyanide concentrations of a waste without human intervention. These processes that remove cyanide include volatilization, oxidation, bio-degradation, photodecomposition and adsorption (attachment) onto the surfaces of solids. Each mechanism is governed by variables such as pH (a measure of acidity), temperature and water chemistry. The pH of barren water entering tailings or leach ponds is initially high in order to keep cyanide available to complex with gold. As the pH naturally decreases below 9, more of the free cyanide is in the form of HCN which has a high vapour pressure and readily evaporates (volatilizes). Oxidation occurs when cyanide reacts with air and water to produce ammonia and bicarbonate. Several species of bacteria degrade cyanide, and this process is known as biodegradation. Photodecomposition occurs when ultraviolet radiation (sunlight) breaks down cyanide complexes. Iron cyanide compounds are susceptible to this process.


To enhance natural degradation, shallow ponds with large surface areas are used. This provides greater contact with atmospheric carbon dioxide which lowers the pH. This in turn increases the rate of conversion to HCN and hence volatilization.

Before the mid 1970s, natural degradation was the only treatment method used by the Canadian mining industry for degrading cyanide in tailings ponds. Very little natural degradation appears to take place in the winter under ice cover. Natural degradation and attenuation pathways will account for 
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A weak cyanide solution sprayed onto a heap.









