
much of the destruction of free cyanide. However, strongly complexed cyanides are extremely unlikely to release free cyanide at a rate fast enough to be significant, therefore other methods are employed.

Chemical Degradation


Due to the introduction of environmental regulations in the late 1970s, mining operations were required to design and construct additional treatment systems for wastes containing cyanide. Some of the more common processes used to degrade cyanide are the hydrogen peroxide process, alkaline chlorination, and sulphur dioxide-air oxidation. These methods generally oxidize the weaker cyanide complexes and precipitate the stronger stable ones.

Microbial Process

Chemical oxidation of cyanide is expensive regardless of the technique used. An alternate procedure uses cyanide-oxidizing bacteria. Microbial action transforms cyanide to ammonia. Further microbial action will convert ammonia to nitrate. The object of biological treatment is to increase the rate of these natural transformations. 


Research has been done into biological degradation as early as 1913. A wide variety of bacteria and fungi can degrade cyanide compounds and may be useful in the treatment of cyanide wastes. The dried mycelia (tissue) of several species of fungi can degrade cyanide and it is sold commercially to detoxify cyanide in industrial wastes. The use of cyanide destroying bacteria is not suitable for all cyanide destruction applications, especially as an on-going treatment method in the mining industry. It has however, proven successful as treatment of spent leach heaps in Canada, the United States and Australia. 


In the Yukon, investigations were conducted at the Brewery Creek Mine near Dawson in 1999, to determine the potential of using cyanide-degrading bacteria as a treatment method in the heaps at abandonment. Cyanide-degrading bacteria were found to be widespread in the local area and were cultured. The bacteria were placed in columns containing cyanide treated ore, representative of spent ore that would remain on the heap leach pads at closure. 
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To check against other methods, water rinsing and peroxide treatment was applied to two other columns of ore. This research produced encouraging results. Under experimental conditions, microbial destruction was more successful at removing cyanide than the other two treatments. A further benefit to using the biological method was the additional treatment of ammonia by nitrifying bacteria which were also present. Ammonia is also produced in the peroxide treatment but may require the added expense of further treatment.

What about spills?


Bulk cyanide is transported in special lined and sealed containers and trucked to the minesite. 
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Spills can occur in a transportation accident or by the accidental release at the minesite. The objective of cleaning up a spill is to immobilize and contain the cyanide and/or convert it to less toxic compounds. The form and amount of cyanide, the area and type of environment affected, the response time and accessibility to the spill, will determine how to respond to the problem. Spills on the ground of solid cyanide, such as sodium cyanide, pose little danger if kept dry and quickly removed. The soil may need to be decontaminated using household bleach or the contaminated layer may need to be removed.

Liquid spills on land, if noticed promptly, may be treated with appropriate oxidizing agents by trained personnel and effectively cleaned up. Some land spills may result in local or widespread contamination of groundwater.


Spills into surface waters on the other hand are very difficult to treat due to rapid dispersal of the cyanide and the addition of oxidizing agents may further damage the water body. Usually little can be done except to dilute and disperse the spill and encourage natural degradation. Although rapid detoxification of cyanide can occur in the environment, massive kills of freshwater fish by accidental discharges of cyanide wastes have been documented at various sites throughout the world.
To prevent spills and leakage to surface and groundwater, ponds and pads must be lined with impervious material and all pipelines and storage areas must have secondary containment systems.

What are the detrimental human health effects of Cyanide?

Cyanide is a very fast acting poison capable of killing a person within minutes if they are exposed to a lethal dose without prompt first aid treatment. Poisoning occurs through inhalation, skin absorption or swallowing. Personnel involved in the transport and handling of cyanide are fully trained in all safety
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Column tests of cyanide degrading bacteria using various concentrations and growth conditions at the Brewery Creek Mine.
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A container of sodium cyanide in solid "briquette" form.









