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Abstract

Changes of the qualitative parameters of coal during exploitation and preparation process, that is
from in situ coal to the final coal product in the coal mine were followed. Retrospective recognition of
the deposit (in the form of digital map of isolines) was carried out. All production lines with their trouble
spots (where change of qualitative parameters of coal is possible) were analised. Possibility of application of
the results of the work was showed.

Abstrakt

Na uhelném dole byly sledovany zmény kvalitativnich parametrti uhli béhem procesu t€Zzby a tpravy,
tj. od uhli in situ az ke kone¢nému uhelnému produktu. Formou digitalnich map izolinii byl proveden retro-
spektivni prizkum loziska. Analyzovany byly vSechny vyrobni linky s jejich problémovymi body, kde miize
dojit ke zménam kvalitativnich parametrii uhli. V ¢lanku je uvedena moznost vyuziti vysledkl prace.

Key words: Upper Silesian Coal Basin, changes of coal quality parameters, digital maps, production cycle,
preparation process

Introduction

Profile of coal quality usually includes description of changes of quality parameters in seam/deposit
[2]. Comprehensive quality analyses preparation process products are made rarely. Exceptionally all produc-
tion cycle (from in situ coal to the final coal product) is analised [5].

The paper presents changes of qualitative parameters of coal during the whole process of exploitation
and preparation, i. e. from in situ coal to the final coal product [9].

Necessity of such studies results from the assertion that precision of coal quality estimation depends
on natural and technological factors [2], [7]. Conceivable is the influence of the way of deposit sampling as well.

The choice the “Szczyglowice” coal mine (situated in NW part of the Upper Silesian Coal Basin, Po-
land) is justified by considerable size of the resources [1], [3]. Changes of quality were ascertained on the
basis of coal from seam 415/2 — Namurian C (Ruda Bes according to polish classification or Sucha Beds ac-
cording to czech classification).

Method

The method of work embraced recognition of coal quality in seam 415/2 and in individual points
of the preparation plant.

At the beginning retrospective recognition of the deposit with special consideration of changes of ash
and sulphur content was carried out. Research works included recognition stages on to Detailed Exploration
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[6]. Digital maps of changes of qualitative parameters of coal were the effect of the recognition [4], [8],
(Fig. 1.). The maps were prepared on the basis of the data from drill-holes and seam samples. Maps of isoli-
nes were made for the whole of seam 415/2, taking into consideration only natural borders: Orlova overthrust
(in the west) and the coal seam outcrops (in the north). Place of currently exploitation was also depicted
(longwall face no X in the NNE part of the mining-area).
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Fig. 1. Maps of ash (on the left) and sulphur (on the right) content. Recognition category of the deposit: Detailed
Exploration

In turn individual points of production process were sampled (Tab. 1.). Sampling diagram is pre-
sented on Fig. 2. All trouble spots of production cycle (where changes of qualitative parameters of coal are
possible) were the criterion of sampling.

Tab. 1. Sampling profile of seam and preparation plant

Szﬁll::; Samples
415/1 Seam sample, seam 415/2, longwall face no X, tail gate no 40
415/2 Seam sample, seam 415/2, longwall face no X, main gate no 20
415/3 Belt conveyor, seam 415/2
415/4 Belt conveyor, seam 415/2
S1 Run-of-mine coal, sorting plant, belt conveyor nr 201
S2 Run-of-mine coal, sorting plant, belt conveyor nr 2.13
P1 Run-of-mine small coal, & 0-20 mm, coal washer
P2 Run-of-mine small coal, & 20-200 mm, coal washer
P3 Coal concentrate, & 20-200 mm, coal washer, SALEABLE COAL
P4 Dressed small coal (washed small coal), & 2-20 mm, SALEABLE COAL
NP1 Run-of-mine small coal, & 0-20 mm, coal washer
NP2 Dressed small coal (washed small coal), & 2-20 mm, coal washer
NP3 Dehydrated flotation concentrate with coal concentrate from cyclone classifier HC 500,
coal washer
NP4 Collective concentrate, coal washer, SALEABLE COAL
NP5 Dehydrated flotation concentrate from cyclone classifier HC 500, coal washer
NP6 Material fed mechanically for enrichment by hydraulic cyclone, coal washer
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Research results discussion

Profile of coal quality from seam 415/2 i. e. ash and sulphur content in exploitation area (embrace i.a.
mean parameters values, standard deviation and deviation coefficient) were presented in Tab. 2.

Tab. 2. Changes of values of the qualitative parameters of coal. Recognition category of the deposit:

Detailed Exploration

Parameter Symbol | A™ | S*
Number of observations N 42 42
Maximum value Max 30,31 | 3,04
Minimum value Min 5,60 | 0,40
Arithmetic mean Sr 13,07 | 0,97
Empirical variance s? 4430 | 0,14
Standard deviation S 6,66 | 0,37
Coefficient of variation \Y% 50,93 | 38,34
Coefficient of skewness (of asymmetry) Sk 1,10 | 4,23

* A%~ ash content in dry state; S — total sulphur content in dry state

Results of analises of ash and sulphur content and petrographic composition of coal in individual
points of production process were presented in Tab. 3. Changes of ash and sulphur content in individual pro-
duction lines were presented in Fig. 3.

Comparison of data, concerning ash and sulphur content in seam (Tab. 2.), and production points
(Tab. 3.), shows higher, in some cases, content of these components in the points of production process than
in the deposit. This concerns first of all sample P1 (coal washer). In case of saleable coal substantial decrease
of ash content was ascertained for coal concentrate J 20-200 mm from coal washer (sample P3) and for col-
lective concentrate from coal washer (sample NP4).

Petrographic composition of coals which were sampled in the points of production process shows
some changes such as increase of vitrinite content and decrease of liptinite share in the relation to the data
concerning seam samples collected from the longwall face no X.

The analysis of changes of coal parameters i. €. ash and sulphur content in the production cycle per-
mits to draw some conclusions:

O the quality of the mined coal may differ from that estimated in the deposit. Ash and sulphur contents
in seam samples, determined by laboratory methods, differ from values estimated on the basis of
the maps of isolines,

U situation, when the expected parameter value is different from the real value (i. e. determined by re-
search) may come into being also within the preparation process. Ash content between vibrating
screen CDR and vibrating screen PWN (Fig. 2.) usually achieves 24 — 26 %. However, laboratory
analyses showed, that it can substantially differ from these values, what is proved by sample P1, in
which 44,52 % of ash was ascertained. Examined rock though isn’t already coal but flammable car-
bonaceous shale,

O general trend of changes of qualitative parameters in the whole production process can’t be un-
equivocally described. Analyses of each production line, separately, are necessary. However possi-
bility of pointing out general and local similarities between individual lines of this cycle cannot be
rejected,

O comprehensive analyses of production cycle can assist in developing of scientific bases of method-
ologies of: correct choose of seams for exploitation, corrections in preparation process, exploitation
of coal characterized by required qualitative parameters.
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Tab. 3. The values of the qualitative parameters of coal and preparation plant

EES

Sample A St.m SM™ Vtmmf** e i

number [%] [%] [%] [%vol] | [%vol] | [% vol]
415/1 17,61 0,93 15 79 7 14
415/2 21,69 0,94 16 75 8 17
415/3 16,60 0,66 10 79 9 12
415/4 25,36 1,05 29 74 7 19
S1 23,63 1,04 16 72 7 21
S2 27,32 1,07 17 76 6 18
P 44,52 1,01 46 77 6 17
P2 5,87 1,18 6 75 10 15
P3 6,34 1,08 6 82 7 11
P4 24,78 1,06 28 82 5 13
NPI 18,99 1,11 21 80 6 14
NP2 5,71 0,67 8 82 5 13
NP3 10,50 1,11 15 86 2 12
NP4 11,17 1,02 12 83 3 14
NP5 24,71 1,30 24 87 3 10
NP6 14,43 1,10 14 86 2 12
NP7 22,45 1,31 17 85 2 13

A“— ash content in dry state; S, — total sulphur content in dry state; SM — mineral matter content;
V™™ _ vitrinite content; L™ — liptinite content; "™ — inertinite; mmf — mineral matter free state;
P3, P4, NP4 — final coal product
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Fig. 3. Changes of the qualitative parameters of coal in all production lines. Data from Tab. 3.

() — characteristic points

62




References

[1] Darski J., Kicki J., Sobczyk E. J.: Raport o stanie gospodarki zasobami z16z wegla kamiennego. Pol-
ska Akademia Nauk, Instytut Gospodarki Surowcami Mineralnymi i Energiq, Studia, Rozprawy,
Monografie, nr 85, Krakow, 2001, 127 s.

[2] Gabzdyl W., Probierz K.: Mozliwosci wykorzystania wynikow badan petrologicznych wegla w ge-
ologii, gornictwie i przetworstwie wegla. Prace Naukowe GIG, s. Konferencje, nr 13, Konferencja
nt. ,, Problemy geologii w ekologii i gornictwie podziemnym — Ustron 96", Katowice, 1996, s. 33-43.

[3] Gabzdyl W.. Wplyw restrukturyzacji gornictwa na wielko§¢ i struktur¢ bazy zasobowej Gor-
nos$laskiego Zaglebia Weglowego. Materialy Miedzynarodowej Konferencji pt.: ,, Gornictwo 2000
Stowarzyszenie Wychowankéw Wydziatu Gérnictwa i Geologii Politechniki Slgskiej, Szczyrk 23-24
listopada 1999, s. 59-68.

[4] Marcisz M.: ,,Przedstawienie wynikéw badan jakosci wegla w postaci map cyfrowych”. Polska
Akademia Nauk, oddziat w Katowicach, Prace Komisji Naukowych, z. nr 25, 5. 159-160, Katowice,
2001.

[5] Mastalerz M., Padgett P. L.: From in situ coal to the final coal product: a case study of the Danville
Coal Member (Indiana). International Journal of Coal Geology, vol. 41, 1999, 5. 107-123.

[6] Nie¢ M.: Geologia kopalniana. Wyd. Geologiczne, Warszawa, 1982, 488 s.
[7] Probierz K.: Gérnictwo na cenzurowanym. Wydawnictwo Politechniki Slgskiej, Gliwice, 2001.

[8] Probierz K., Marcisz M.: ,,Zastosowanie kombinacji programéw AutoCAD i Surfer do konstrukcji
map jakosci wegla”. Zeszyty Naukowe Politechniki Slqskiej, Seria: Gornictwo, z. 246, Gliwice, 2000,
5. 439-450.

[9] Probierz K., Marcisz M.: ,,Zmiany zawarto$ci popiotu i siarki w weglach z poktadu 415/2 w cyklu
produkcyjnym KWK Szczyglowice”, Zeszyty Naukowe Politechniki Slgskiej, Seria: Gornictwo, z.
249, Gliwice, 2001, s. 135-145.

Resumé

Clanek uvadi zmény kvalitativnich parametrt uhli b&hem celého procesu t&zby a tipravy, tj. od uhli
in situ po konecny uhelny produkt. Nezbytnost takovych studii vyplyva z tvrzeni, Ze ptresnost stanoveni kva-
lity uhli zavisi na ptirodnich a technologickych faktorech. Také je mozny vliv metody vzorkovani loziska.
Volba uhelného dolu “Szczyglowice” (nachazi se v SZ ¢asti hornoslezské uhelné panve v Polsku) je zdivod-
néna znacnou velikosti zdroji. Zmény kvality byly stanoveny na zakladé uhli ze sloje 415/2 — namur C
(vrstvy Ruda podle polské klasifikace nebo susské vrstvy podle Ceské klasifikace).

Metodika praci zahrnovala prizkum kvality uhli ve sloji 415/2 a v jednotlivych bodech upravnického
zafizeni. Na poc¢atku byl proveden retrospektivni prizkum loziska se zvlastnim ohledem na zmény obsahu
popela a siry. Vyzkumné prace zahrnovaly stadia prizkumu az k prizkumu detailnimu. Vysledkem byly di-
gitalni mapy zmén kvalitativnich parametri uhli. Mapy byly pfipraveny na zaklad¢ udaja z vrtt a slojovych
vzorktl. Postupné byly vzorkovany jednotlivé body vyrobniho procesu. VSechna problematicka mista vyrob-
niho cyklu (kde jsou mozné zmény kvalitativnich parametrti uhli) byla kritériem pro vzorkovani.

Srovnani udaji tykajicich se obsahu popela a siry ve sloji a ve vyrobnich bodech ukazuji
v nékterych ptipadech vyssi obsah téchto komponent v bodech vyrobniho cyklu nez v lozisku. Petrografické
slozeni uhli vzorkovanych v bodech vyrobniho cyklu ukazuje nékteré zmeény, jako napt. zvySeni obsahu vit-
rinitu a snizeni podilu liptinitu ve vztahu k udajim tykajicich se slojovych vzorki sebranych z porubni stény.

Analyza zmén parametrii uhli, tj. obsah popela a siry ve vyrobnim cyklu umoziuje ucinit n¢které zaveéry:

U Kowvalita vytéZeného uhli se muze lisit od kvality stanovené v lozisku. Obsahy popela a siry ve slo-
jovych vzorcich stanovené laboratornimi metodami se lisi od hodnot stanovenych na zakladé map
izolinii.
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U Situace, kdy se lisi o¢ekavana hodnota parametru od skute¢né hodnoty (tj. stanovené vyzkumem)
muzZe nastat také uvniti procesu upravy.

U Obecny trend zmén kvalitativnich parametri v celém vyrobnim procesu nelze jednoznaéné popsat.
Nezbytné jsou analyzy kazdé vyrobni linky oddélené. Nelze v§ak odmitnout moznost upozornit na
obecné a lokalni podobnosti mezi jednotlivymi linkami tohoto cyklu.

U Komplexni analyzy vyrobniho cyklu mohou pomoci pii rozvijeni védeckych bazi metodologii:

spravného vyberu sloji pro t€zbu, korekce procesu upravy, tézby uhli charakterizovaného pozado-
vanymi kvalitativnimi parametry.

Recenzent: Prof. Ing. M. Sivek, CSc., VSB-TU Ostrava

64




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


