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Executive Summary 

 

With the kind co-operation of Exxaro, a series of tests was conducted on a FGX compound dry 
cleaning machine at the Exxaro R&D site in Pretoria West. The purpose of the tests was to 
evaluate the potential of the FGX towards dry de-stoning of low-grade raw coals. The work 
conducted at Exxaro has shown that the FGX unit is capable of de-stoning raw coal. The 
separation efficiency obtained is quite low is typified by high relative density cut-points and EPM 
values in the order of 0.3. Misplaced material is very high and fine coal below 6 mm reports 
mostly and fairly indiscriminately to the product. However, the unit is relatively inexpensive to 
purchase and cheap to run and offers the advantage of not requiring water to process raw coal. 
It furthermore offers relatively high throughput capacity. 
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1. Introduction 
 

One of the strategic actions identified by the Coal Preparation Sub-Committee of Coaltech is to 
investigate methods that may be employed to beneficiate low-grade raw coals. The objective is 
to find low-cost methodologies to either de-stone raw coal and/or discard coal for subsequent 
use in power generation and to pre-beneficiate raw coals which are not presently considered 
economically viable to exploit.  

One of the beneficiation methods that could potentially be used to provide a cost-effective 
means of beneficiating low-grade coals is the FGX dry processing air-table which was 
developed and is being employed in China (Figure 1).  

 

Figure 1: FGX Compound Dry Processing unit in operation in China 

The FGX unit provides a very simple means of removing stone from raw coal and discard. Since 
it does not require the use of water, the risk of pollution is reduced - no slurry is produced. In 
South Africa, as in China, water is a scarce resource and hence makes dry-beneficiation that 
much more attractive. One should, however, take into account that dust is a problem during any 
handling of dry coal. The FGX process also still produces a discard that has to be disposed of 
and which has a propensity towards spontaneous combustion. 

The FGX unit offers the potential of being able to remove stone and shale from low-grade raw 
coals at a reasonable capital and operating cost. Honaker (Ref 1) estimates that the capital cost 
of the FGX is 50% of that of a dense-medium plant of similar capacity and the operating cost 
about 25% of that of dense-medium. This makes the unit an attractive proposition. 
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Coaltech initially planned to purchase a 10 ton per hour pilot FGX unit for test purposes. Exxaro, 
however, bought a similar unit for their own use and kindly made the unit available to Coaltech 
for evaluation. 

An independent evaluation of the FGX unit was conducted in the US by the University of 
Kentucky under the supervision of Dr. Rick Honaker. The results obtained in the US (Ref 1 & 2) 
were very encouraging and provided added impetus to the Coaltech efforts. 

 

2. The FGX Compound Dry Cleaning Machine 
 

The FGX machine is supplied by the Tangshan Shenzhou Machinery Company. The unit is 
basically a modification of the FMC shaking table shown diagrammatically in Figure 2. The FGX 
unit has a perforated table surface and employs an air stream moving through the bed. The air 
assists with the separation of the coal and provides an effective means of transporting dust to 
the dust cyclone and gas cleaning system. The latter incorporates a fabric filter to capture fine 
dust. A photograph of the FGX unit at Exxaro R&D is shown in Figure 3. 

 

 

Figure 2: FMC Vibrating Table 
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Figure 3: FGX Pilot dry processing machine at Exxaro R&D 

Figure 4 below shows the FGX unit diagrammatically.  

 

Figure 4: Diagrammatic view of FGX unit (after Honaker) 
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The raw coal feed to the unit consists of coal crushed to a top-size of about 50 mm. The 
manufacturer recommends that the feed should contain approximately 30% of coal smaller than 
6 mm to act as a ‘medium’. This is rather fortunate in that most South African raw coals contain 

about 30% minus 6 mm when crushed to a top-size of 50 mm – this means that no screening of 
the coal is required. The coal is fed onto the table surface with a vibrating feeder to control the 
feed rate.  

The surface of the table has a series of riffles fitted to the surface as shown in Figure 4 – the 
deck is also perforated to allow the air (supplied from a fan) to flow through the deck. A vibration 
is supplied to the deck in the direction shown in Figure 4. The back end of the table surface is 
bordered by a back-plate.  The surface of the table is sloped slightly across the width of the 
table towards the open (discharge) side and can also be adjusted to have a slope along the 
length of the table. 

Due to the vibration of the table, coal falling onto the table surface and coming into contact with 
the surface is subjected to a motion which causes the coal to move towards the back-plate (in 
the direction of the vibration). Heavy coal particles tend to move to the bottom of the layer of 
coal on the bed whilst lighter particles will migrate to the upper part of the layer. The heavier 
particles will therefore be in contact with the vibrating surface and will move towards the back-
plate. Lighter particles will not be subjected to the motion imparted by the vibration to the same 
extent since they are not in direct contact with the table surface. These particles will be 
displaced towards the discharge lip of the table – mainly as a result of the slope of the deck and 
the displacement caused by new feed entering the unit. The fluidization air supplied through the 
deck surface by the fan aids movement of the coal on the table surface and assists small and 
light particles to move towards the upper parts of the coal layer on the deck.  

The net result of the actions is a segregation of the coal into a fraction containing the lighter coal 
(and fine material) which is discharged towards the feed end of the unit and a fraction containing 
the heavier material which moves towards the back-plate of the unit and is discharged towards 
the end of the table. The coal towards the center of the table constitutes a middling fraction. 
This is illustrated in Figure 5. 
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Figure 5: Product, discard and middling from FGX unit (after Honaker) 

 

3. FGX tests conducted at Exxaro R&D 
 

A number of tests were conducted using the pilot FGX unit at Exxaro’s Pretoria-West site. 
Initially it was envisaged that test-runs of 1 hour duration each would be conducted – thus 
requiring a 10 ton feed sample. Handling of such large samples, however, proved to be difficult 
in a pilot plant setup. After some experimentation, it was found that a test of 10 minutes duration 
proved adequate to assess the performance of the unit on a particular coal.  The tests were 
therefore all conducted on relatively small samples of 1 or 2 tons each.  

It was found during the early tests that the production of a middling fraction complicated the 
subsequent interpretation of the results. The product/middling/discard chute was therefore 
modified to eliminate the middling fraction and to only provide a product and discard. The 
modification to the unit is shown in Figure 6. 

 



 

9 

 

  

Figure 6: Modification made to discharge chutes 

The procedure employed for the tests was as follows: 

 Clean 1 ton bulk bags were positioned at the product and discard conveyors to collect 
the coal (product) and discard 

 A clean sample bag was positioned at the bag filter discharge to collect the fine dust 
fraction 

 The raw coal (minus 50 mm) was loaded into the feed hopper 

 A feed sample was taken whilst charging the feed hopper 

 The unit was started and allowed to settle for a few minutes 

 The vibrating feeder was started 

 Operation of the unit on coal was allowed to stabilize  

 Samples of the product and discard were taken from the point where the material 
discharges onto the respective conveyors continuously using shovels 

 Sampling was stopped when the feed bin was almost empty 

 

 The machine settings were standardized for all the tests conducted and were as follows: 

 Fan blowers 70-90% for the 1st blower, 100% for the 2nd blower,  50-70% for the 3rd 
blower 

 Table inclination, from back of table to the front (discharge side): 8 degrees 
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 Table inclination (across length of table) to the discard discharge side: 0 degrees 

 Discharge lip height - highest setting 

 

Figure 7 depicts sampling of the products during a test run. 

 

Figure 7: Sampling in progress 

 

4. Results obtained 

4.1 Matla Coal 
 

A first test on Matla coal was conducted by Exxaro during June 2008. The feed material 
consisted of a batch of raw coal received from Matla No. 3 Mine. The coal was sized to provide 
three size fractions, each of which was processed separately. Samples of the raw feed, product, 
middling and discard were taken during the runs and submitted to ACT for analysis. At the time, 
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a middling fraction was still produced. The results obtained are summarized in Table 1 below 
and the partition curves are shown in Figures 8 to 13. 

 

Table 1: Summary of test results Matla coal 

Size 
fraction 

Feed 
ash 

Product 
ash 

Middling 
ash 

Discard 
ash 

Yield % 
(a) 

Yield % 
(b) 

50 x 0 38.2 27.1 39.3 62.6 70.1 63.5 
32 x 0 47.6 27.3 36.7 64.8 47.9 42.9 
18 x 0 48.1 28.4 41.6 61.1 41.7 37.3 

 

In Table 1, yield (a) refers to the yield obtained with the middling added to the product whilst 
yield (b) refers to the yield obtained when the middling is added to the discard. 

The performance data obtained from the test are summarized in Table 2. 

Table 2: Summary of performance data 

 

50 x 0 50 x 0 32 x 0 32 x 0 18 x 0 18 x 0 

Parameter 
Middling to 
product 

Middling to 
discard 

Middling to 
product 

Middling to 
discard 

Middling to 
product 

Middling to 
discard 

 Feed % Ash   38.2 38.2 47.6 47.6 48.1 48.1 
 Product % Ash  27.8 27.1 28.9 27.3 29.9 28.4 
 Discard % Ash  62.6 57.5 64.8 62.9 61.1 59.8 
 Product Yield  70.12 63.47 47.88 42.93 41.70 37.34 
 d50 - - 1.709 1.673 1.643 1.600 
 EPM - - 0.1020 0.1173 0.1619 0.1686 
 Organic 
efficiency 91.0 83.7 75.0 70.4 64.6 60.3 
 Sink in Float 11.78 10.40 10.85 10.59 14.93 14.98 
 Float in Sink 8.31 12.19 9.55 10.28 10.79 9.13 
 Total Misplaced 20.09 22.58 20.39 20.87 25.72 24.11 

 

The EPM and cut-point RD could not be determined for the 50 x 0 mm size fraction because the 
relative density used for the float & sink analysis only went up to 1.80.  
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Figure 8: Partition curve 50 x 0 mm (middling to product) 

 

 

Figure 9: Partition curve: 50 x 0 mm (Middling to discard) 
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Figure 10: Partition curve: 32 x 0 mm (Middling to product) 

 

 

Figure 11: Partition curve: 32 x 0 mm (Middling to discard) 
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Figure 12: Partition curve: 18 x 0 mm (Middling to product) 

 

 

Figure 13: Partition curve: 18 x 0 mm (Middling to discard) 
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A second test was conducted on Matla No. 3 Mine Coal on 27 August 2008. The raw coal for 
the second test was sized between 50 mm and 0 mm. (the plus 50 mm material previously 
screened out of the coal was crushed to below 50 mm and re-mixed with the minus 50 mm coal 
to constitute a more representative sample). 

Representatives from Eskom were present during the tests. 

The samples taken during the second test were sent to Witlab for analysis. The lab was 
requested to split the coal samples into a plus 6 mm and a minus 6 mm fraction and analyze the 
plus 6 mm and minus 6 mm size fractions separately. 

The results obtained on the second Matla test are summarized in Table 3: 

 

Table 3: Results obtained on Matla Coal 

Parameter 50 x 6 6 x 0 
 Feed % Ash      46.3 38.5 
 Product % Ash  30.6 36.6 
 Discard % Ash  60.2 56.0 
 Product Yield  46.8 90.2 
 d50 1.797 - 
 EPM 0.267 - 
 Organic efficiency 68.6 - 
 Sink in Float 7.3 - 
 Float in Sink 17.6 - 
 Total Misplaced 24.9 - 
% Near-dense (+-0.1) 7.9 - 

 

The partition data for the minus 6 mm could not be determined. The partition curves derived are 
shown in Figures 14 and 15 below. 
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Figure 14: Partition curve: Matla plus 6 mm 

 

 

Figure 15: Partition graph: Matla minus 6 mm 
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4.2 Sasol Coal 

 

Two samples of raw coal were received from Sasol for testing at Exxaro. The samples were a 
raw coal sized between 50 and 0 mm and a raw coal sized between 50 and 5 mm. The samples 
were processed separately. The products from the 50 x 0 mm run were split at 6 mm and the 
different size fractions were analyzed separately. Representatives from Sasol were present 
during the tests. 

The results obtained on the Sasol coal were disappointing, as shown in Table 4.  

 Table 4: Results obtained on Sasol Coal (27 Aug 08) 

Parameter 50 x 5 

50 x 0 
(plus 6 mm) 

50 x 0 
(minus 6 

mm) 
Feed % Ash      23.0 24.3 24.8 
Product % Ash  19.6 19.0 23.4 
Discard % Ash  24.1 25.2 30.0 
Product Yield  24.7 14.1 78.9 
d50 - - - 
EPM - - - 
Organic efficiency - - - 
Sink in Float - - - 
Float in Sink - - - 
Total Misplaced - - - 
% Near-dense (+-0.1) - - - 

 

The partition ‘curves’ for the three size fractions are shown in Figures 16, 17 and 18. 
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Figure 16: Partition graph: Sasol 50 x 5 mm coal 

 

 

Figure 17: Partition graph: Sasol 50 x 0 mm coal (plus 6 mm fraction) 
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Figure 18: Partition graph: Sasol 50 x 0 mm coal (minus 6 mm fraction) 

A follow-up test was conducted on a fresh raw coal sample from Sasol on 21 October. The 
sample was crushed to a top-size of 50 mm and the whole 50 x 0 mm size fraction was 
processed in the FGX unit. Only the plus 6 mm size fraction was subjected to float and sink 
analysis to determine the separation efficiency.  

A set of density tracers were purchased from Bateman Process and these tracers were added 
to the Sasol raw coal during the test run. The tracers are cubical in shape with 16 mm sides and 
have relative densities ranging from 1.50 to 2.50. The tracers reported to the product and 
discard bulk bags together with the coal. The complete bags of product and discard were 
transported to Witlab where the samples were spread on a concrete floor and the tracers 
recovered.  

The results obtained on the Sasol coal are shown in Table 5. The partition curve for the 
separation is shown in Figure 19 and the partition curve as derived from the tracers is shown in 
Figure 20. It is interesting to note that the curve obtained from the tracers agree reasonably well 
with that obtained from the actual coal. 

 

 

 

 

 



 

20 

 

 

 Table 5: Results obtained on Sasol Coal (21 Oct 08) 

Parameter  6 mm 6 x 1 mm Minus 1.0 mm 
Feed % Ash 31.4  

 
Product % Ash 24.4 24.0 29.1 
Discard % Ash 38.7 35.7 33.1 
Product Yield 51.46   
d50 1.729   
EPM 0.4033   
Organic efficiency 59.0   
Sink in Float 7.69   
Float in Sink 28.75   
Total Misplaced 36.44   
% Near-dense (+-0.1) 14.7   

 

 

Figure 19: Partition curve for Sasol coal (50 x 6 mm) 
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Figure 20: Partition curve for Sasol coal (16 mm tracers) 

 

4.3 Anglo Coal  

 

 A sample of No. 4 Seam coal from Anglo was processed on the FGX unit at Exxaro on 
Thursday 25 September 2008. The raw coal received was sized between 50 mm and 0 mm. 
The coal appeared fairly dull and seemed to contain quite a large amount of fines. Messrs. Tony 
Weatherby and Enoch Padi from Anglo Coal were present during the tests. 

The feed, product and discard samples taken were transported to Witbank by Anglo and 
delivered to Witlab for analysis. The analysis was carried out separately for the plus 6 mm and 
minus 6 mm size fractions. 

The efficiency of the separation is shown in Table 6. 
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Table 6: Results obtained on Anglo Coal 

Parameter 50 x 6 6 x 0  
 Feed % Ash      56.5 52.0 
 Product % Ash  44.4 47.6 
 Discard % Ash  66.7 65.8 
 Product Yield  45.70 76.00 
 d50 1.975 -  
 EPM 0.2569 -  
 Organic efficiency 71.1 86.2 
 Sink in Float 17.65 - 
 Float in Sink 9.43 - 
 Total Misplaced 27.08 - 
% Near-dense (+-0.1) 20.0 - 

 

The partition density and EPM for the minus 6 mm could not be determined. The partition 
curves derived are shown in Figures 22 and 23. 

 

Figure 22: Partition curve: Anglo coal plus 6 mm 



 

23 

 

 

Figure 23: Partition graph: Anglo coal minus 6 mm 

 

4.4 Leeuwpan Coal 

 

A sample of Leeuwpan top-coal was processed on the FGX unit on 11 October 2008. The 
sample was crushed to a top size of 50 mm. Two separate runs were carried out on the coal. 
The feed, product and discard samples taken during the tests were sent to SGS for analysis. 
The results obtained are summarized in Table 7. The partition curves for the two runs are 
shown in Figures 24 and 25. 
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Table 7: Summary of Leeuwpan coal results 

Parameter Test # 1 Test # 2 
 Feed % Ash   35.6 33.6 
 Product % Ash  30.0 29.4 
 Discard % Ash  45.6 43.2 
 Product Yield  63.64 69.60 
 d50 1.947 1.997 
 EPM 0.2414 0.3726 
 Organic efficiency 74.8 78.2 
 Sink in Float 3.96 4.26 
 Float in Sink 25.29 22.70 
 Total Misplaced 29.25 26.96 
% Near-dense (+-0.1) 7.9 5.1 
 

 

Figure 24: Partition curve: Leeuwpan coal test 1 



 

25 

 

 

Figure 25: Partition curve: Leeuwpan coal test 2 

 

5. Discussion of results 
 

The results obtained on the coarse coal fractions are summarized in Table 8 below: 

Table 8: Summary of coarse coal results 

Coal type  d50 EPM Tot % misplaced 
% Near-
dense Organic Efficiency 

Matla 1.797 0.267 24.9 7.4 68.6 
Sasol 1.729 0.404 36.4 14.7 59.0 
Anglo 1.975 0.257 27.1 20.0 71.1 
Leeuwpan 1.972 0.307 28.1 6.5 76.5 
Average 1.868 0.309 29.1 12.2 68.8 

 

It can be seen from Table 8 that the performance of the FGX unit is typified by relatively high 
cut-point densities between about 1.80 and 2.0, EPM values of around 0.3 and high amounts of 
misplaced material. As may be expected, quite low organic efficiency values result. In general 
the amount of near-dense material in the feed coals was low - although one could argue that 
20% near-dense is high for this type of unit. Figure 26 shows the normalized partition data for a 
number of the tests conducted and includes data reported by Rick Honaker. One can see that 
the results obtained at Exxaro are in good agreement with the results obtained in the US. 
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Figure 26: Normalized partition data for coarse coal 

The minus 6 mm size fraction is separated at a higher relative density than the coarser coal. In 
general, it appears that most of the finer coal in the feed reports to the product with only a small 
degree of upgrade. Figure 27 shows the small coal partition data for a number of tests – once 
again a set of the results obtained by Rick Honaker is included for comparison. 

 

Figure 27: Partition data for minus 6 mm coal 

Figure 27 indicates that the partition density for the minus 6 mm size fraction is high. By 
extrapolation of the partition data the partition parameters shown as Table 9 are obtained:  
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Table 9: Extrapolated values for minus 6 mm coal 

Coal d50 EPM 
Anglo 2.52 0.336 
Matla 2.81 0.311 
Sasol 2.52 0.777 
Honaker 2.49 0.242 
Average 2.58 0.417 

 

It became evident during the tests that the size of the feed coal plays a role in the separation. 
Fine coal preferentially reports to the product as shown by the data in Table 10. The data show 
the size analysis of the feed, product and discard coal of the Anglo Coal test. 

 

Table 10: Size analysis of Anglo coal 

  Feed Product Discard 
    Size (mm) Fractional Cum. Fractional Cum. Fractional Cum. 
    + 50.0 0.00 0.00 0.00 0.00 0.00 0.00 
- 50.0  + 25.0 4.98 4.98 3.49 3.49 25.91 25.91 
- 25.0 + 12.0 13.98 18.96 8.72 12.21 31.49 57.40 
- 12.0 + 6.0 18.71 37.67 15.54 27.75 22.70 80.10 
- 6.0 + 3.0 14.62 52.29 16.25 44.00 10.50 90.60 
- 3.0 + 1.0 21.50 73.79 25.52 69.52 6.47 97.07 
- 1.0 + 0.0 26.20 99.99 30.48 100.00 2.93 100.00 
                    

 

One can see from Table 10 that the feed contains some 62% minus 6 mm coal. Most of the 
minus 6 mm coal reported to the product which contains 72% minus 6 mm. The discard is much 
coarser with 20% minus 6 mm. This is further illustrated in Figure 28 below.   
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Figure 28: Size analysis of feed, product and discard 

The results obtained on the Sasol coal, especially during the first test series, were 
disappointing. The yield obtained on the plus 6 mm size fraction was only 14.1%. The test was 
conducted on the same day as a Matla coal test using the same settings on the FGX. The Matla 
results were normal. 

The difference in the performance of the unit on the two coals must therefore be due to the 
different nature of the raw coals fed to the FGX. It was obvious during the tests that the raw 
coals differed considerably – the Matla coal was fairly dull and contained a significant amount of 
fines and flat shale. The Sasol coal, on the other hand, was quite coarse and rounded with only 
a small amount of fines. The Sasol coal furthermore contained a large proportion of bright 
material with little visible shale. The size consist of the two raw coals is compared in Table 11 
below whist Table 12 shows the reconstituted washability data of the 50 x 6 mm size fractions.  

Table 11: Size consist of feed coal 

  Matla 3 Mine Sasol 
    Size (mm) Fractional Cumulative Fractional Cumulative 
    + 50.0 0.00 0.00 0.00 0.00 
- 50.0  + 25.0 14.99 14.99 56.33 56.33 
- 25.0 + 12.0 19.64 34.63 24.20 80.53 
- 12.0 + 6.0 20.96 55.59 7.23 87.76 
- 6.0 + 3.0 12.23 67.82 3.21 90.97 
- 3.0 + 1.0 16.53 84.35 4.82 95.79 
- 1.0 + 0.0 15.65 100.00 4.22 100.01 
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Table 12: Reconstituted feed washability data 

Relative density Matla No. 3 Mine (50 x 5 mm) Sasol (50 x 5 mm) 
    Fractional Cumulative Fractional Cumulative 
    Yield % Ash % Yield % Ash % Yield % Ash % Yield % Ash % 
F @ 1.40 8.1 9.3 8.1 9.3 8.8 8.9 8.8 8.9 
F @ 1.50 8.6 14.2 16.7 11.8 29.1 13.3 37.8 12.3 
F @ 1.60 16.0 26.3 32.7 19.0 25.3 20.2 63.2 15.5 
F @ 1.70 17.0 30.8 49.7 23.0 17.5 29.6 80.7 18.5 
F @ 1.80 7.6 40.2 57.3 25.3 8.6 38.5 89.3 20.5 
F @ 1.90 3.6 47.7 60.9 26.6 4.7 46.7 94.0 21.8 
F @ 2.00 2.5 56.4 63.3 27.8 1.9 54.0 95.8 22.4 
F @ 2.10 2.3 64.0 65.6 29.0 0.8 56.1 96.6 22.7 
F @ 2.20 5.1 69.5 70.8 32.0 1.0 63.9 97.6 23.1 
F @ 2.30 2.9 72.4 73.7 33.6 0.6 68.0 98.3 23.4 
F @ 2.40 9.2 79.8 82.9 38.7 0.5 73.6 98.8 23.6 
S @ 2.40 17.1 83.1 100.0 46.3 1.2 77.3 100.0 24.3 

 

One can see from the data in Tables 11 and 12 that the Matla coal contains 44% minus 6 mm 
material whereas the Sasol coal only has some 12% minus 6 mm. The Matla raw coal has 
about 36% material in the plus RD 2.0 range whilst the corresponding figure for the Sasol raw 
coal is only 4%. The raw ash of the Matla coal is 46% and that of the Sasol coal 24%. 

A possible explanation for the poor results obtained from the Sasol coal could be that the FGX 
requires some heavy material to form a layer on which the lighter, lower-ash coal ‘floats’. In the 

absence of such heavy material, the layer consists only of coal. This layer is transported to the 
discard side of the table by the shaking action and the positioning of the riffles on the table. In 
the latter case, the layer of good quality coal will thus be discharged from the unit as discard. 

The fine coal (minus 6 mm), as previously mentioned, is separated at a high relative density 
(>2.2) and the separation seems to be quite similar for the Matla and the Sasol coal. It appears 
therefore that the density composition of the coarse coal influences the separation achieved on 
the FGX whereas the fine coal is separated at a high density irrespective of its density 
distribution. 

 

6. Conclusion  
 

The work conducted at Exxaro has shown that the FGX unit is capable of de-stoning raw coal. 
The separation efficiency obtained is quite low when one compares it with dense-medium and is 
typified by high relative density cut-points and EPM values in the order of 0.3. Misplaced 
material is very high and fine coal below 6 mm reports mostly and fairly indiscriminately to the 
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product. However, the unit is relatively inexpensive to purchase and cheap to run and offers the 
advantage of not requiring water to process raw coal. It furthermore offers quite high throughput 
capacity. A definite advantage is the fact that the raw coal does not require any pre-screening – 
crushing to a top-size of 50 mm is the only preparation required. As is usually the case in coal 
preparation, each application will require a careful economic analysis to determine whether the 
low initial and operating costs can outweigh the negative long-term impact of the process 
inefficiencies. 

 

7. Future work 
 

Testing of the FGX unit in a pilot plant environment has certain limitations – the most important 
being that test runs are limited in duration. Exxaro is planning to re-locate the FGX unit to their 
North-Block operations near Belfast in order to assess its potential on beneficiating low-grade 
raw coals. This will imply that the unit will operate on a continuous basis in a production 
environment. This will provide an excellent opportunity to test the unit whilst in continuous 
operation. It will furthermore allow the influence of normal operational variability, particularly 
feed moisture content and fluctuation in feed tonnage and composition to be assessed. 

Xantium Technology Holdings has acquired a full-scale FGX machine capable of processing 
some 200 tons of raw coal per hour and is in the process of installing the unit at one of their 
mines. Coaltech has approached Xantium to obtain a co-operation agreement with them. Once 
the agreement is in place, tests will also be conducted on the full-scale unit to obtain a truly 
representative view as to the capabilities of the FGX. 

 

8. Acknowledgements 
 

The author wishes to thank the following persons for their valued assistance during the 
execution of the test work at Exxaro: 

 Mientjie van der Vyver 

 Willie Hefer 

 Nomsa Masilela 

 The staff of Exxaro R&D pilot plant 

 Marie Cruz and the staff of Witlab 

 



 

31 

 

 

9.  References  
 

1. Honaker, R.Q. et al. Dry Coal Cleaning Using the FGX Separator. Paper presented at 
the SA Coal preparation Conference and exhibition. Sandton. 10 - 14 September 2007. 

2. Honaker, R.Q. et al. Dry Coal Cleaning Using the FGX Separator. Paper presented at 
the 2007 Coal preparation Conference and exhibition. Lexington, Kentuckey. April 30 - 
May 3, 2007. 

 

 

 

 

 


