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FLOTATION OF MIXTURE OF COAL
FROM JANKOWICE AND CHWALOWICE MINES

1. Introduction

In the recent years the condition of the Polish mining industry has been strongly affected
by the following factors:

— the political transformation

— international trends, the aim of which is to reduce the environmental impact of the coal
industry

— the global economic crisis.

The political transformation in Poland, which took place at the beginning of the 1990’s,
initiated changes in the national energy policy, which resulted in the restructuring of the
coal mining industry.

The result of restructuring processes was an oversupply of coal. Coal production became
unprofitable. In the first years of the political transformation most financial resources were
not invested in the industry, but used to reduce coal production in order to make it profitable.
During the last two years these trends, which are destructive for the Polish coal mining
industry, overlapped with the global economic crisis, which resulted in a further reduction
of the demand for electrical energy and, obviously, coal.

The year 2009 was particularly difficult for the Polish mining industry. The decisions that
the managements of coal mining companies and coal mines take are also influenced by the fact
that customers increasingly demand higher quality coal, namely coal with a lower content of
sulphur and ash. Such demands force coal producers to adjust their offer to market requirements.

To meet new market requirements, CW Potudnie is considering the transport of
approximately 2000 t/d of fine coal, class 19 kJ/kg, granulation 0+-6 mm, which cannot find
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customers, to the KWK Jankowice. The decision to consider such an operation has been
brought about by limited possibilities of preparing coal in the KWK Chwatowice, which
result from the deficiency of the slurry-water circuit that the coal preparation plant possesses
and the current situation on the market of unprepared fine coal. In the KWK Jankowice fine
coal will be prepared and sold as class 23 kJ/kg or 27 kJ/kg. Also significant is the fact that
due to a limited storage surface for coal assortments in the KWK Chwatowice, this operation
can actually, in an extreme case, enable the KWK Chwalowice to avoid placing restrictions
on coal output on account of the shortage of space on coal stock yards.
Carrying out this operation is possible for three reasons:

— The KWK Jankowice possesses an underground (open-top) bunker, which can accept
and unload foreign” coal or its own coal shipped in talbot cars.

— The distance between these two coal mines amounts only to 3 km, which ensures
a relatively low cost of transport.

— Both coal mines sell steaming coal; therefore, their target customers are similar. The only
difference may concern the percentage content of sulphur. However, it can be eliminated
by adding skilfully and in adequate proportions fine coal from the KWK Chwatowice,
which contains more sulphur, to the stream of fine coal from the KWK Jankowice.

The efficiency of the unloading line in the Coal Preparation Plant of the KWK Jankowice
amounts to around 200 t/h of fine coal, which can be systematically prepared or sent to the
coal stock yard.

As it is unknown how a mixture of the finest coal grains from two different coal mines
can react during the process of floation at the KWK Jankowice, which is a key one because
of the necessity to maintain a closed slurry-water circuit, it has been decided to carry out
a laboratory test. The aim of this test is to determine the influence of the admixture of fine
coal from the KWK Chwatowice to the feed to be cleaned in a jig built into the KWK
Jankowice technological line on the KWK Jankowice slurry-water circuit. In the future
industrial trials will be carried out.

In investment terms flotation of fine coal is an expensive technology that allows to
isolate coal concentrate, the grains of which do not exceed 700 pm, from the circulating
water of the coal preparation plant. Grains of this size are created in the process of coal
extraction, its transport and preparation. The amount of fine coal ranges between 10 to 20%
of the feed directed to the coal preparation plant. Coals from various coal mines differ in
terms of their susceptibility to flotation. The process of flotation is also influenced by many
other factors, such as content and interaction of mineral substances, granulometric content
of fine coal. Moreover, technological factors, such as concentration of solid parts in the
suspension, a manner of airing the flotation suspension, floation time etc., must be taken
into consideration.

The aim of this paper is to define the influence of the admixture of coal from the KWK
Chwatowice on the results of flotation in the KWK Jankowice. This objective results from
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current technological needs of the Coal Preparation Department of the KWK Jankowice,
which has to process some amount of coal directed from the Chwatowice coal mine.

2. The Authors’ own research

The results of coal flotation have been analysed:

— coal from the KWK Jankowice,

— coal from the KWK Chwalowice,

—  50% mixture of coal from the KWK Jankowice and 50% mixture of coal from the
KWK Chwalowice,

—  25% mixture of coal from the KWK Jankowice and 75% mixture of coal from the
KWK Chwatowice,

—  75% mixture of coal from the KWK Jankowice and 25% mixture of coal from the
KWK Chwalowice.

In order to examine the influence of the coal admixture from the KWK Chwatowice
on the drainage of flotation waste, sedimentation trials of the waste suspension without
a flocculant and with the reagent Magnafloc have been carried out.

3. General characteristics of coals extracted in coal mines

The coal mine Jankowice extracts and produces commercial coal of the type 33. The
following assortments of commercial coal are produced:
— Hard coal

e Nut (type 33),

e NutII (type 33),

e Hard II (typ 33).
— Medium coal

e Pea (type 33).
— Calorific value of fine coals

o calorific value fine coal (type 33) of the fuel value from 29 000 to 20 000 kJ/kg.
— Flotoconcentrate

¢ Flotoconcentrate type 33.

Characteristic data of the commercial coal:

— Average ash content in commercial coal — 20.6%,
— Average content of sulphur in commercial coal — 0.61%,

— Average calorific value — 24 178 kl/kg.
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The coal mine Chwalowice extracts steaming coal of the 32.1 type, with average calorific

value of 23 500 kJ/kg, average ash content of 16.4% and average sulphur content of 0.8%
in the following assortments:

nut,
pea,
fine coal.

The average annual extraction rate of the coal mine Chwatowice amounts to 10 000 t/d

and the yearly extraction equals 2 million tonnes.Research results of the flotation of coal and
its admixtures from the KWK Jankowice and Chwatowice.

Flotation conditions

Our research has been carried in the laboratories of the AGH University of Science and

Technology in Cracow. Flotation has been performed in the “Denver” laboratory flotation
device with the chamber volume of 1 dm’.

The experiments have been carried out in accordance with the following parameters:
density of feed — 100 g/dm’,
the amount of reagent— 1 kg/ 1 Mg of dry mass.

The following flotation reagents have been used: Montanol and RF5S5.
Feed granularity — 100% below 0.5 mm.

Average ash content in the feed (in the analytic state):

KWK Jankowice — A4;,=26.8%

KWK Chwatowice — A, = 30.2%

(The content of ash marked in the DKJ KWK Chwatowice: 4, = 27.2%, while W, = 6%).
The results of floation have been presented in the tables below (Tab. 1 and 2).

TABLE 1
Flotation with the use of Montanol
Amount Amount Ash content Ash content
Feed composition of concentrate of waste in concentrate in concentrate
Gy, [%] G, [%0] A, [%] Az, [%]
Jankowice 100% 78 22 15.8 15.7
Jankowice 75% 76 24 14.9 14.7
Jankowice 50% 72 28 14.1 13.8
Jankowice 25% 73 27 14.6 13.9
Chwatowice 100% 66 34 13.1 13.3
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4. Summary and conclusions

The results of flotation with the use of the RF 55 reagent are better than with the use of
Montanol only, both for the coal from Jankowice and Chwatowice.

Chwalowice coal flotates better than Jankowice coal — the content of ash in the
concentrate is lower by approximately 17%, whereas the amount of the concentrate is higher
for Jankowice (even by 14%). The yield of ash is higher for Chwatowice (84.37%) than for
Jankowice (71.73%).

BIBLIOGRAPHY

[1] Sablik J.: Flotacja wegli kamiennych, GIG Katowice, 1998

[2] Kurzac M.: Analysis of Possibility of Using Waste as Coal Flotation Reagent, Doctoral dissertation, Ostrava
2009

[3] Fecko, P., Cablik, V., Havelek. R., Kolomaznik. I., Pectova, I.: Comparing results between classical and column
flotation on variety of black coal samples. XII. Balkan Mineral Processing Congress 2007, Delphi, Greece,
2007,s.211-217

[4] Riedlovd, S., Fecko, P., Cablik, V., Pectovd, I.: Kolonova flotace uhli. In Waste Recycling. Krakow: IGSMIE
PAN, 2005. s. 161-166




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.28571
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.28571
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


