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ABSTRACT 

The purpose of this project was to scale up the ISGS froth washer for testing at a commercial 
plant. Specifically, the approach taken was to scale up the ISGS washer by more than a 
factor often from a O.II-ft3 miniature cell to a 1.3-ft3 cell. The washer has been developed 
at the ISGS to increase the throughput and cleaning efficiency of a froth flotation circuit. 

Our goal for this phase has been to determine the shape and dimensions of the ISGS washer, 
which from its proof-of- concept to pilot-plant scale has been developed in two years, and 
is capable of processing effectively the concentrate generated in a plant. The work started by 
designing and constructing, a washer suitable for use in a plant. A rectangular-shaped washer 
that increases the cross-sectional area, but maintains a shallow froth to maintain a high rate 
of rejection of fine pyrite and clay particles was selected. Also grooves were added to the 
bottom of the washer to enhance the flow of the streams of contaminants thereby minimizing 
the contact of the froth with the streams of contaminants. 

To prove the versatility of the design, the washer had to be tested under maximum load 
conditions and scaled up by testing it both on a 0.II-ft3 miniature as well as a 1.3 .... ft3 cell. To 
find the maximum load conditions and to compare the performance of the scaled-up version 
of the washer with prototype, the optimum operating conditions had to be determined first. 
To achieve this goal, tests were conducted first to determine important operating parameters 
and their effective sphere of influence. Using a statistically designed matrix of experiments the 
impact of the simultaneous change, within certain limits, ofthese important parameters on the 
performance, of the washer and hence, the optimum operating con4itions were detennined. 
It was able to produce under certain conditions a cleaner product with less sulfur than that 
predicted by the Advanced Flotation Release Analysis (AFR) also known as Advanced 
Flotation Washability Analysis Curve (AFWAC). 

Based on the encouraging performance ofthe washer with the miniature cell, tests on the 1.3-
ft3 sub aeration cell equipped with the washer were performed. Theses tests showed that even 
at one third of its capacity the larger washer handled, all the froth that was generated in the 
cell and produced a product that was often better than that predicted by the AFW AC. An 
increase in its size improved the stability of the cell. Scale-up was successful and a 90% 
reduction in pyritic sulfur content was achieved. 
Pages 1-30 contain propriety information and are not available for distribution except 
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