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ABSTRACT 

Jameson Cell technology was first introduced in the late 1980s to overcome the design and operating inadequacies of 
column and conventional flotation cells. From the first commercial base metals installation at Mt Isa in 1989 followed by the 
first coal installation at Newlands in 1990, it has been continuously developed and improved to make it more robust and easier 
to use. There are now over 320 units installed in a wide range of applications and industries of which about 45% are employed 
for coal. The latest designs combine the original advantages of high productivity and small footprint with significantly reduced 
maintenance costs and much more operator-friendly features. This paper will describe the development of the Jameson Cell 
technology over two decades and drivers for changing circuit configurations from 2-stage to single stage and then back to 2-
stage over the years. Although most Jameson Cell installations are currently utilised for recovery of metallurgical coal, there 
are a growing number of applications emerging for treating ultrafine thermal coal, many with high raw coal ash contents, 
predominantly clay.  The paper will also describe recent pilot-scale test work and the results obtained from this to support the 
commercial scale project. 
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1. Introduction 

The Jameson Cell is a fundamentally different flotation 
technology to mechanical and column cells, having been 
invented by Prof Graeme Jameson at the University of 
Newcastle in NSW. They were first tested and 
commercially installed in a coal washing plant at Xstrata 
Coal’s Newlands mine (Jameson et al., 1991). The fines 
stream was cyclone overflow material which was 
previously discarded (minus 20-25 microns in particle size 
with 15 to 50% ash content).  Pilot plant testing showed it 
was possible to achieve greater than 90% combustibles 
recovery with a product target of 10% ash. This led to the 
installation of the first generation full scale, Mark I 
Jameson Cells in 1990.  These cells were in continuous 
operation for over 15 years until a new washing plant was 
built to replace the old plant in 2006.  The new plant also 
uses Jameson Cells and has four new B6000/20 model 
Mark III cells installed.  Following the initial Newlands 
installation, many sites have tested the technology which 
was shown to consistently produce low ash concentrates 
and achieve high combustibles recovery whilst being 
forgiving to variations in feed ash (Harbort et al., 1992; 
Atkinson et al., 1993; Manlapig et al., 1993). BHP Coal’s 
(now BHP Billiton Mitsubishi Alliance - BMA) Goonyella 
1,800 tph coking coal operation in Central Queensland 
tested the advanced flotation technologies and subsequently 
replaced the entire 32 mechanical (Wemco) cell circuit with 
8 Jameson Cells operating in a 2-stage configuration 
(Caretta et al., 1997).  Figure 1 compares the performance 
of the Jameson Cells at this plant after commissioning to 
the old mechanical cell circuit. The ability of the Jameson 
Cell to consistently deliver a low ash product at high 

combustibles recoveries contributed to an overall plant 
yield increase of ~3.5% and led to production records. 

 
Figure 1:  Full scale Jameson Cell performance at 
Goonyella mine compared to old mechanical (Wemco) 
cell circuit 

Amongst the key benefits is froth washing and the 
simplicity afforded by the Jameson Cell, it being easy to 
operate and maintain; with no moving parts, and needing no 
auxiliary equipment except for the feed pump. Over 150 
Jameson Cells are now operational on coal worldwide, the 
current largest installation being at Wesfarmer’s Curragh 
Mine in the Bowen Basin of Central Queensland which 
treats over 5 million tonnes of coal fines per year using only 
twelve cells. Long-established coal producing countries like 
Kazakhstan are also realising the benefits of the Jameson 
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3 Evolution of Jameson Cell Circuit Designs 

The first generation of Jameson Cell coal plant 
installations in Australia in the early 1990s were all 2-stage 
designs with primary and secondary cells producing 
separate concentrates that were combined to give the final 
product. These circuits generally operated well but flotation 
performance was often affected by wide variations in feed 
volumetric flow rate to the flotation circuit. This was 
usually because fluctuation in the flow rate and feed 
pressure resulted in inconsistent air entrainment and 
hydrodynamic mixing inside the downcomer. This was 
overcome in the mid-1990s with the incorporation of 
tailings recycle into the circuit design.  Although originally 
designed to dampen feed flow fluctuations, by employing 
higher tailings recycle of between 40-50% and reducing the 
fresh feed flow rate, it was observed that cell recovery was 
improved which enabled a single  Jameson Cell to achieve 
a similar level of combustibles recovery as some 2-stage 
circuits (Figure 4).  These single stage cells are therefore 
typically designed to operate with a lower fresh feed flow 
rate and higher tailings recycle of about 40-50%. In 
metallurgical coal applications the number of single-stage 
cells required to achieve high yields (up to 85-90%) at the 
required quality must ensure adequate carrying capacity 
(bubble surface area). An equivalent 2-stage circuit would 
use the same number of cells as the single stage 
arrangement but the cells will be installed in series rather 
than in parallel and will operate at much lower tailings 
recycle (10-20%). In this type of circuit, the purpose of the 
tailings recycle is to simply dampen fresh feed fluctuations. 
The obvious attraction of the single stage flotation circuit is 
the reduced capital and operating cost as it can be designed 
using minimal feed sumps and pumps.  For example, for 
two cells in a parallel circuit, only a single feed sump and a 
single feed pump are required, whereas for an equivalent 2-
stage circuit, 2 sumps and 2 (smaller) pumps are required. 
However, the level of saving is diminished as the size of the 
circuit increases because 2-stage circuits with more than 2 
cells can also make use of common sumps and larger feed 
pumps as the feed for each stage primary and secondary 
stage can also be split between two or more cells.  

 
Figure 4:  Flotation performance of single stage versus 
2-stage Jameson Cell circuit. 

From 1995 onwards, all Jameson Cell installations were 
single stage circuits with 40-50% tailings recycle.  Over the 
years, many operations have experienced frothing issues in 
the plant caused by residual frother in the recirculated 
tailings thickener overflow water.  This issue is complex 
and the effects experienced at each site are varied and often 
require individual solutions.  The sensitivity of the overall 
plant to residual frother is also dependent on how quickly 
water is reused, the design of the water circuit and the 
reagent combinations used throughout the plant.  Common 
problems experienced include instability in dense medium 
circuits through air entrainment, dewatering limitation due 
to froth handling constraints and water clarification issues.  

 
However, the impact of lowering frother dosage to the 

flotation recovery in single stage circuits is severe as 
demonstrated in Figure 5. At this metallurgical coal 
operation, combustibles recovery was poor at 35-45% and 
well below the knee of the curve generated from a standard 
coal characterisation test (black line) when the frother 
concentration was 9 ppm.  Altering froth depth, air flow 
rate and washwater flow rate had negligible impact on the 
recovery. However, when the frother dosage was increased 
to 14 ppm, the combustibles recovery dramatically 
increased to 75 to 82%, reaching the maximum at the knee 
of the curve.   

 
Figure 5:  Effect of frother dosage on flotation 
performance 

The reason for the dramatic change in combustibles 
recovery shown in Figure 5 can be explained as follows.  In 
single stage circuits, whether a Jameson Cell or a column 
cell is used, the carrying capacity of the cell is entirely 
dependent on that cell being able to produce sufficient 
bubble surface area required to float all the coal. For any 
type of flotation machine, maximum bubble surface area 
can only be achieved if sufficient frother is added to 
prevent coalescence. The minimum concentration required 
for this is called the Critical Concentration of Coalescence 
(CCC) and is characteristic for each type of frother. Figure 
6 shows the change in bubble size with frother dosage for 
MIBC, the most commonly used frother in coal flotation.  
The CCC for MIBC is around 15 ppm. 
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Figure 10: Layout of six B6500/24 model Jameson Cells 
(Footprint = 22 x 26m; Height = 17m) 

6. Concluding Comments 

Over little more than a decade Jameson Cells have 
become a standard flotation technology in the Australian 
coal industry.  With over 110 installations, this industry 
represents a substantial knowledge base for operating, 
maintaining and improving installations in the future.  
There are also a growing number of coal installations 
worldwide in every major coal region including emerging 
regions such as Mongolia and Mozambique.  Users have 
long-since recognised the major advantages, i.e. simplicity, 
excellent availability and low maintenance in addition to 
proven robust and consistent process performance.  

Much of the progress that has occurred in Jameson Cell 
evolution is owed to improvements in the materials used in 
components as previously designed, but other factors 
clearly affect the overall performance of the flotation 
circuit. Some of these have also been addressed, i.e. 
dewatering, sampling, process control, etc. Future plants 
will need to be designed to incorporate further innovations 
in each of these areas especially where operators can be 
provided with reliable monitoring and control features that 
enable changes to be made to operating conditions and 
early indications of deviations from quality and recovery 
targets.   

Xstrata Technology (XT) has built up a strong team of 
designers, engineers and process specialists and as a result, 
has continuously improved the technology over two 
decades whilst still maintaining close association with its 
inventor and his team of scientists. Such relationships are 
rare in process engineering and in addition XT is not just an 
equipment supplier, their modus operandi being to develop 
technology ‘partnerships’ with clients which include not 
only coal users, but process engineers and designers 
working in base metals, industrial minerals and a variety of 
other applications. Therefore, this is a unique situation 
where knowledge transfer from all sources is passed on to 
all users.  There is little doubt that further improvements 

will result in more new models and circuit designs and the 
incorporation of desirable features such as on-line analysis, 
designed-in slurry samplers, reagent sensors, etc. 
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