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Cyanide is manufactured in the United States by Dupont Chemicals. Dupont has been manufacturing
sodium cyanide for over 40 years. As required by the international Cyanide Management Code, Dupont
Chemicals has been subject to certification.

This technology produces sodium cyanide (NaCN) by reacting hydrogen cyanide (HCN) and sodium
hydroxide (NaOH). The reaction and crystallization steps are performed in a continuous vacuum
crystallizer which takes advantage of the heat of reaction and simplifies unit operations. Equipment
design and operating parameters control the decomposition ad polymerization side reactions to maintain
a high quality finished product. The crystals in the process slurry are separated and partially dried with
hot air in a combined rotary filter/dryer system. Drying is completed on the filter/dryer and the crystals
are gravity conveyed to a briquetter system. The sodium cyanide is compacted into briquettes and excess
product between the briquettes is removed in a rotary screener and recycled back to the briquetter
system for re-compaction. Briquetted product is then placed in the package of choice: drums, bags, boxes
or trucks.
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The gold extraction circuit (cyanidation) includes gold-bearing ore flowing
through multiple tanks containing sodium cyanide lime and oxygen. In
cyanidation, metallic gold is oxidized (oxygen) and dissolved in an alkaline
(lime) cyanide solution. The oxidant employed is atmospheric oxygen, which,
in the presence of an aqueous solution of sodium cyanide, causes the
dissolution of gold.

Back to
Carbon
Stripping
Process

Cyanide / Gold
Complex Residual Cyanide

b | 5

Electrowinning Cell

Gold
Product

From
Carbon
Stripping
Process

Gold
Bullion

&

Refinery Furnace

Electrowinning is the process that includes the gold bearing solution produced
from the carbon stripping process flowing through a vessel containing
electrodes (cathodes and anodes). Through the process of electron exchanges,
the gold is deposited on the cathode. Any residual cyanide is pumped back to
the carbon stripping process for further re-use purposes.
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Sodium Cyanide Briquettes are loaded into tanker trucks in Memphis,
Tennessee. The tanker trucks are made of stainless steel and are double-
walled for added protection. The truck travels approximately 2000 kilometres
to reach Porcupine Gold Mines. The truck always travels with two drivers and
Porcupine Gold Mines is notified when the truck is in transit.
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The gold adsorption process consists of activated carbon adsorbing the dissolved gold/
cyanide complex in an agitated pulp environment. PGM utilizes 6 carbon in pulp tanks
each equipped with screens to ensure carbon remains with the desired tanks while
allowing the gold process stream to flow through to tailings. Fresh carbon is added to the
circuit based on inventory and reactivity levels.
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Waste ore from the mill process is deposited in the #6 Dam Tailings Facility. A large portion
of water in the facility is re-circulated back to the mill for re-use purposes. Cyanide within
the tailings facility degrades naturally through a number of processes. Most Cyanide is
degraded by volatilization of Hydrogen Cyanide. This results due to the fact that the pH is
lowered through the segregation of solids and liquids, through a significant amount of
rainwater and runoff addition and through the uptake of CO,. Also, the facility allows for
aeration processes to occur.
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Sodium Cyanide is offloaded at the mill complex within the confines of a
concrete pad. The offload process consists of re-circulating warm caustic
solutions (pH 13) through the tanker truck until the briquettes have liquefied.
Once the dissolution process is complete, sodium cyanide solution is
transferred into the sodium cyanide distribution tank. Red dye is added to the
solution to ensure cyanide can be readily identified in the event of a leak. An
alkaline pH is always maintained to reduce the possibility of hydrogen cyanide
generation.
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Carbon stripping is a process by which warm solution (approximately 285
degrees) containing Sodium Cyanide and Sodium Hydroxide is pumped through
the carbon stripping vessel, allowing the gold to desorb from the carbon. Fresh
liquid sodium cyanide is added to the process to enhance the stripping process.
Each stripping cycle equates to 8 tonnes of carbon and takes approximately 12
hours to complete.
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During the summer months, surplus tailing water undergoes a water treatment
process before discharge to the environment. Cyanide in the tailings water is
destroyed by means of a Sulphur Dioxide Cyanide Destruction System.
The destruction process produces cyanate by oxidizing the free and cyanide-
bound metal complexes. Under certain circumstances, copper sulphate and air
are injected to serve as catalysts for the process. The remaining metals are
precipitated through lime, ferric sulphate and flocculant additions. Before
discharge, the effluent water is pH adjusted using Carbon Dioxide and EDTA
(ethylenediaminetetraacetic acid) is added for toxicity reduction purposes.
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