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Abstract
Macroscopic and microscopic composition of lignite from the Szczerców deposit belonging to the Bełchatów
Lignite Mine (Polish Lowlands) has been examined. The macroscopic composition was determined according to
the newest lithological classification of humic coal. On this basis, it has been shown that the main lithotypes
occurring in the Szczerców deposit are the detritic and xylodetritic lignites.
The petrographic composition of the investigated lignite was determined microscopically for 11 samples.
The examined lignite is predominantly composed of macerals from the huminite group. It is in the range from
75.2 to 86%, including atrinite (23.1–40.7%, averaging 28.9%) and densinite (18.2–41.4 %, averaging 24.9%). It
also demonstrated that the statistical variability of the macerals content from the huminite group in the studied
lignite is very weak in all samples. In addition, the random reflectance of ulminite was measured traditionally.
The results, ranging from 0.247 to 0.282%, with the maximum permissible standard deviation < 0.07, were
achieved for all analysed lignite samples.
Key words: lignite, macroscopic composition, microscopic composition, Szczerców lignite deposit

deposit are being depleted, so, they are
gradually replaced by extraction from the
nearby Szczerców deposit (Kasztelewicz et al.
2004). Therefore, it can be assumed that the
Szczerców deposit will be the only one, which
will supply the lignite to the Bełchatów power
plant for at least the next 10 years. Hence,
technological analysis of the lignite is crucial
for assessing the suitability of this raw material
for the electricity sector. Taking into account
the petrographic composition of the lignite
during the evaluation of its energetic properties
is one of the new directions in the modern
technological analysis of this raw material.
This is due to the fact that individual maceral
groups have different ranks of coal, and
therefore the quantitative petrographic analysis
provides additional information on their
technological properties (Kwiecińska and
Wagner 2007).

Introduction
Currently, lignite is one of the primary energy
resources in Poland. In addition, a slightly
increasing trend in the production of lignite
and electricity from this raw material can be
observed in recent years. For at least three
decades, the Bełchatów Lignite Mine (with the
Bełchatów and Szczerców deposits) is the
largest producer of lignite in Poland. The
history of lignite exploitation from the
Bełchatów deposit dates back to 1980.
However, it is expected that the lignite mining
will end there in 2020. Currently, the lignite
from the Bełchatów deposit is extracted from
progressively deeper parts of the mine reaching
up to 110 m b.s.l., where the surrounding area
is located at the height of ca. 200 m a.s.l. Thus,
it is the deepest lignite opencast mine in
Poland. The lignite seams in the Bełchatów
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Location and shape of the Szczerców lignite
deposit

deposit area is limited by the artificial
boundary, based on the economic viability.
Simplifying, the graben becomes increasingly
shallower and the lignite seam is getting
thinner (Fig. 1; Wagner 2001).

The Szczerców lignite deposit is located in the
Łódź Voivodeship, southern part of the Łódź
Basin, belonging to the belt of Central Polish
Lowlands
(Kondracki
2002).
The
aforementioned deposit is situated in the
southern part of the Łódź Trough, within the
Kleszczów Graben (Fig. 1; Narkiewicz and
Dadlez 2008). This structure originated in the
Laramian phase of the Alpine orogeny and was
formed formed a tectonic depression,
developed latitudinally in the Cretaceous and
Jurassic basement, with a length of 40 km and
a width ranging from 1.5 to 3 km. Its average
depth is around 200–300 m, up to a maximum
of 500 m (Widera and Hałuszczak 2011). In
the central part, the graben is cross-cut by a
series of the NNE–SSW-trending faults. They
are partially related to the Dębina Salt Dome
(DSD) uplift (Hałuszczak 2004). This salt
structure divided the study area into two lignite
deposits, i.e. the Bełchatów deposit in the east
and the Szczerców deposit in the west (Peryt
and Piwocki 2004). In the area of the
Szczerców deposit, the graben shape is
bounded by the frame faults of the Mesozoic
rocks. The graben bottom is built of both the
Cretaceous and Jurassic, and Zechstein
formations in the most eastern territory. In the
latter case, this is genetically related to DSD,
which is built of salt, marl-clay, gypsum and
anhydrite (Peryt and Piwocki 2004).
The area of the Szczerców lignite deposit
covers 1369.3 ha. It has a polygon shape
defined by three natural and one artificial
boundaries. In the east it is separated from the
Bełchatów deposit the aforementioned
Zechstein DSD (Fig. 1; Gotowała and
Hałuszczak 2002; Hałuszczak 2004). The
boundary is determined by the end of the coal
seam. The northern and southern borders of the
investigated area correspond to frame faults of
the Kleszczów Graben (Widera and
Hałuszczak 2011). In the west, the Szczerców

Geology of the Szczerców lignite deposit
The Miocene sediments in the vicinity of the
Dębina Salt Dome (DSD) are located directly
on the remains of the Oligocene sediments.
They cover the areas, where the Upper Jurassic
limestones and Upper Cretaceous gaizes are
strongly karstified. These Mesozoic rocks also
constitute the borders of the Kleszczów Graben
and its flanks (Gotowała and Hałuszczak
2002). Gelinite lignite laminae, filling the
karstic caverns and tectonic fissures, occur
locally within the limestones. The thickness of
this kind of lignite is up to 5 cm (Wagner
2001; Leśniak et al. 2002).
The Szczerców deposit belongs primarily
to the tectonic type, with a symbolic involving
of both the carbonate-karst and salt-karst
subtypes (Kasiński and Piwocki 2002; Widera
2016a). The Neogene sediments in the
examined territory have a thickness ranging
from about 150 to 400 m. They are divided
into four complexes: underlying-coal complex,
coal complex, clay and coal complex, and clay
and sandstone complex (Fig. 1; Czarnecki et
al. 1992; Gądek et al. 1999; Słomka and
Wagner 2000).
The coal series begins with the underlyingcoal complex, which is represented by
Neogene sandy sediments with two lignite
lenses with a thickness of about 40 cm. The
overlaying medium-grained sands with
numerous gravel interlayers are accompanied
by lacustrine chalk intercalations within the
“Poznań clays” in central and eastern parts of
the Szczerców lignite deposit (Wagner 2001;
Mastej et al. 2015).
The main part of the deposit is the coal
complex (Fig. 1), which, due to different
lignite-bearing characteristics, was divided into
93
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productive and non-productive subcomplexes.
The non-productive subcomplex contains the
fine-grained carbonaceous sands and thin
lignite seams. The thickness of this complex
ranges between 30 and 40 m with its maximum
of the deposit of 100 m occurring in the central
part of the study area (Wagner 2001). The
productive subcomplex is composed of one or
two lignite seams of the Early and Middle
Miocene age. On the other hand, with
reference to the marine stratigraphic scheme of
the Paratethys area, the described productive
subcomplex corresponds to the Ottnangian,
Karpatian and Lower Badenian rocks
(Czarnecki et al. 1992; Gądek et al. 1999;
Gotowała and Hałuszczak 2002). According to
the lithostratigraphic scheme for the Polish
Lowlands, the aforementioned lignite seams,
covering the main seam, correspond to the 2nd
Lusatian and 3rd Ścinawa group of seams
(Leśniak et al. 2002; Kasiński et al. 2010;
Widera 2016b). The 2nd Lusatia and 3rd
Ścinawa groups of seams occur together in the
coal complex, and therefore they are of the
greatest economic importance (Fig. 1). Their
total lignite thickness in the Szczerców deposit
varies from a few meters in the western part,
through about 40–90 m in the eastern part of
the deposit, to about 140 m in the vicinity of
DSD (Czarnecki et al. 1992; Gądek et al.
1999).
The characterised above lithostratigraphic
units are overlain by clay-coal and clay-sand
complexes (Fig. 1). The clay-coal complex is
built of clay with local carbonaceous clay and
xylite rich coal from 1st Mid-Polish group of
seam. The thickness of this series is up to 90 m
in the eastern part, with a downward trend
towards the west (Wagner 2001; Leśniak et al.
2002). The clay-sand complex is represented
by interlayered green clays, silts and sands.
The maximum thickness of these siliciclastic
sediments is 80 m. The lithostratigraphic
profile in the Szczerców lignite deposits is
overlain by the Quaternary cover, which
thickness ranges between 0.5 m in the DSD

area and more than 100 m towards the west
(Fig. 1; Wagner 2001; Leśniak et al. 2002;
Mastej et al. 2015).
Methodology
The study is based on core samples derived
from two drillings. First, the cores were
measured at drilling sites, and then the
lithology of humic low rank coal, i.e. the
lignite, was described using the scheme
proposed by Kwiecińska and Wagner (1997).
Lignite lithotypes include: detritic, xylodetritic,
xylitic, detroxylitic and fusain. The lithological
characterization of lignite lithotypes in the core
sample included the determination of samples
with different structure and a thickness greater
than 10 cm in the case of humic and 5 cm for
the bituminiferous (sapropelic) lignite, yellow
lignite and mineral intergrowths. The
lithological differences were manifested by the
various share of the main petrographic
components, including content of: detritus,
xylites and mineral matter (Kwiecińska and
Wagner 1997).
The above-mentioned lithotype units were
determined in organic sediments with mineral
matter content less than 40% vol. The
occurrence
of
sapropelic
lignite
(bituminiferous lignite) and the content of
fibrous xylites were also investigated.
However, the bituminiferous lignite was
categorised according to the scheme of Wagner
(1996). This approach allowed identifyingthe
lithotypes as elementary layers in the lignite
seam, expressing in a simple way the welldefined
facies
of
the
coal-bearing
mirepalaeoenvironment (Wagner 2011). In
addition, carbonaceous clay, which is
obviously a transitional form between lignite
and clay, was also determined. Other inorganic
admixtures, namely sand, tonstein, bands,
pockets and thicker interbeddings of lacustrine
chalk were also taken into account in this
contribution.
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Fig.1. Location, lithological profile, synthetic profile and cross-section through the Szczerców lignite deposit
(according to Czarnecki et al. 1992, Kasiński et al. 2010, modified)

The petrographic study was based on the
individual samples collected in the areas of the
largest lithological changes. Thus, the

examined samples come from three different
segments of the lignite seam, i.e. form the roof,
floor and the central part of the seam. This
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method has been also statistically proven to be
valid for the petrographic characteristics of
lignite created in similar geological conditions
(Wagner 1996; 2011). The statistical tests have
not shown statistically significant differences
for the most frequently used a confidence level
of 0.95. In total 11 samples were obtained for
petrographic examinations from two drillings.
Polished bulk specimens were prepareted
according to the Polish standard PN-ISO 74042:2005. Petrographic microscope examination
was performed in both reflected white and
blue light, with the use of a Zeiss Axioplan
microscope Opton. Measurements of the
random reflectance of ulminite B was
performed using a Zeiss-Opton reflectometer,
in standard wavelength of 546 nm and
immersion oil (index of refraction n=1.51).
Measurements of random reflectance in the
studied lignite were performed on the ulminite
B with a mean maximum standard deviation of
0.07% (Kwiecińska and Wagner 2001a).
Moreover, petrographic composition of the
lignite was defined according to the ICCP
classification (Sýkorovà et al. 2005). The
liptinite maceral group was determined in the
blue light. The analysis of maceral group
content and the type of mineral matter was
measured in 500 points equally spaced on the
surface of preparation.
The results were statistically evaluated by
calculating the average, minimum and

maximum levels of the maceral group content
and their standard deviations. In addition, the
coefficients of variation for individual
parameters were defined, and subsequently the
assessment of their variability was also
performed (Tab. 1; Mucha 1994).
Results and discussion
Macropetrographic studies
The coal series consists primarily of detritic
lignite. On average it amounts to about 70% of
thickness of the measured stratigraphic
sections (Fig. 1). The detritic lignite forms
layers with a thickness of 0.1 to 3.0 m. Its
structure observed in the core samples is
massive and clearly directed, plane-parallel,
usually accentuated by almost horizontal
arrangement of xylites. This detritic lignite is
fine-grained, compact and homogenous and
usually moderately gelified. Locally, especially
near the floor of the lignite seam, it is strongly
clayey. The xylites, amounting up to 10%, are
generally brittle and gelified.
The average share of xylodetritic lignite in the
analysed deposits is 25% vol. (Fig. 1). It
occurs in the form of dark brown and hard
layers, which are from 0.1 to 2 m thick. The
xylites are also usually brittle and gelified,
forming xylite intergrowthswith a thickness of
up to 10 cm.

Tab.1. The classification of statistical variability on the basis of the “V” coefficient of variation (according to
Mucha 1994)
Variability

The coefficient of variation [%]

Low

0-20

Average

21-40

Large

41-100

Very Large

101-150

Extremely Large

>150
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The detroxylitic and xylitic lignites are
minor components of the seam and their
average share is about 3% and 2%,
respectively. Taking into account their
workability, the aforementioned lignite
lithotypes are characterised by favourable
parameters (Wagner 2001; Bielowicz 2012).
Contrarily, the share of fibrous xylites is low.
It is very important in the process of its
mechanical grinding (milling), because the
fibrous xylites make great technical
complications.
Based on stratigraphic sections, it has been
shown that the main lithological component of
the carbonaceous series is humic lignite.
Sapropelic
The
bituminiferous
lignite
(sapropelic lignite), characterised by its
yellowish colour, is a minor component of the
examined coal complex, reaching not more
than 3.0% its total thickness. This lignite
lithotype usually occurs in the form of thin
layers with a thickness in the range of 0.05–
0.3 m among above-described lithotypes. On
the other hand, the share of carbonaceous clays
in the coal series has also been determined in
this research. Their average share is
insignificant, i.e. less than 2% being
interlayered with coal bands as thin layers with
a thickness of 0.1 to 0.4 m.

Fig.2. The average petrographic composition of
lignite from the Szczerców deposit

The examined lignite is dominated by
macerals of the huminite group (Fig. 2). This
material originates from the lignin and
cellulose rich plant parts (Kwiecińska and
Wagner 2001b). Their amount ranges from
75.2 to 86.0%, with average share of 80.5%
(Fig. 2, Tab. 2). In addition, this maceral group
is characterised by limited variability. This can
be interpreted as a relatively constant
petrographic
composition
allowing
to
assuming that similar composition in other
parts of the Szczerców deposit can be
estimated with a high probability.
The macerals from the huminite group are
dominated by: attrinite (23.1–40.7% vol.,
28.9% vol. on average) and densinite (18.2–
41.4% vol., 24.9% vol. on average). The sum
of these macerals in each of the examined
samples indicates that they are the main
components of the lignite in the Szczerców
deposit. Additionally textinite (1.1–21.6% vol.,
10.7% vol. on average) and ulminite (5.8–25%
vol., 13.0% vol. on average) occurred with
lower values. These are undesirable
components of lignite, because they are
unfavourable for the process of mechanical
grinding. Other macerals from the huminite
group include corpohuminite (0.9–2.3% vol.,
1.4% on average) and gelinite (0.4–4.1% vol.,
1.7 % vol. on average). Thus, they are minor
macerals in lignite from the Szczerców
deposit. The results of the quantitative
petrographic analysis of macerals from the
huminite group confirm the occurrence of:
detritic (attrinite + densinite + gelinite > 50%),

Micropetrographic studies
The current used petrographic classification of
ortho-lignites (soft brown coals) is based on
the division into three genetic maceral groups:
huminite, liptinite and inertinite. These groups
are determined on the basis of their
macroscopic
appearance,
i.e.
particle
morphology and optical properties.
The petrographic composition of lignite
from the Szczerców deposit includes two
major components: carbonaceous matter and
mineral matter. In the former case it ranges
from 82.1 to 94.0%, averaging 89.4%; while in
the latter case it is between 6.0 and 17.9%,
averaging 10.6% (Fig. 2, Tab. 2).
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xylodetritic (textinite + ulminite > 25–50%),
and less common detroxylitic lignite (textinite
+ ulminite ≥50%), which was confirmed by
macropetrographic analysis. The variability of
the main lithological components of lignite, i.e.
xylites (textinite, ulminite) and detrital matter
(mainly attrinite and densinite) is also of great
importance. Attrinite is characterised by the
lowest variability, which is associated with the
predominantly detritic lithotype of lignite,
while the variability of densinite indicates the
occurrence of horizons of gelified lignite. The
coefficients of variation for textinite and
ulminite indicate a fairly strong and moderate
variability in the amount of xylites from the
Szczerców deposit, and thus their presence in
lignite, although generally only in small to
moderate amounts (Kwiecińska and Wagner
2001b).
Macerals from the liptinite group are
microcomponents of lignite, originating from
plants or microorganisms, i.e. algae, bacteria,
etc. (Wagner 1996; Kwiecińska and Wagner
2001b). The share of this group macerals in the
lignite from the Szczerców deposit is low and
ranges from 3.3 to 11.2% vol., 5.9% vol. on
average (Tab. 2). Liptodetrinite has the highest
share in this group of microcomponents of
lignite (1.5–6.5% vol., 3.6% vol. on average).
Another component is resinite (0.3 to 3.8%
vol., 1.3% vol. on average), occurring usually
in the form of oval grains. Sporinite ranges
from 0.1 to 1.5% vol., with average share of
0.7% vol. The macerals from the liptinite
group that are characterised by large and
extremely large variability include: cutinite (up
to 0.3% vol.), fluorinite (to 0.2% vol.),
terpentinite (to 0.2% vol.) and suberinite (up to
0.8% vol.). Alginite has not been found among
macerals of liptinite group, while the
bituminous traces, which are the main
component of sapropelic lignite, have been
found only in very small amounts. This
suggests rare and thin interbeddings in this
type of lignite and is confirmed by the
petrographic sample no. 10 (drilling B; Tab. 2),

which has shown a high content of macerals
from the liptinite group and was classified as
humic coal with interbeddings of sapropelic
coal.
Macerals from the inertinite group are the
remains of fungi and charred plant matter.
Their large concentration is associated with the
occurrence of the so-called fire horizons in the
palaeo- peat bogs/mires (Kwiecińska and
Wagner 2001b). The content of macerals from
this group is moderately low and ranges from
1.0 to 8.5% vol., 3.0% vol. on average (Tab.
2). The most abundant from this group of
macerals is inertodetrinite (0.4–6.6% vol., an
average of 2.0% vol.) randomly distributed in
atrinite and densinite. Semifusinite, fusinite,
and funginite are less common components in
the abovementioned group of macerals (Tab.
2).
The high variability in the macerals share
from the liptinite group has been also
confirmed. However, small content of these
components may indicate a good quality of the
tested lignite due to the fact that liptinite
produces the soot and inertinite contributes to
the development of unburned fly ash
(Kwiecińska and Wagner 2001b).
Petrographic studies have shown that
lignite from the Szczerców deposit is relatively
rich in mineral matter (ranging from 6.1 to
22.0% vol., 10.6% on average) (Tab. 2).
Among them, the most abundant are the clay
minerals (3.4–18.3% vol.). They are usually
scattered around attrinite and densinite. Pyrite
is a common component (0.4 to 2.2% vol.) of
lignite, indicating considerable sulphation of
lignite. Quartz is less common and occurs in
the form of sand admixtures. No major
petrographic clusters of calcite, the major
component of lacustrine chalk, have been
found. Instead of this, a scattered calcite grains
have been observed. The content of mineral
matter in the tested drillings is characterised by
average variability. Therefore, the mineral
content of lignite, i.e. its ash content, for the
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Tab.2. Petrographic composition and the results of statistical analysis of variability obtained for macerals and
maceral groups from the Szczerców deposit
Petrographic sample
Drilling B

Statistical analysis

4

5

6

7

8

9

10

11

Textinite

3.1

17.0

21.6

8.8

5.0

1.1

20.3

12.7

9.9

10.1

8.5

10.7

1.1

21.6

6.7

62.3

Ulminite

25.0

9.9

6.4

15.7

17.3

13.0

9.4

14.7

10.2

15.3

5.8

13.0

5.8

25.0

5.5

42.5

Atrinite

26.5

23.1

26.3

24.8

30.5

40.7

30.2

34.0

31.7

27.3

22.4

28.9

22.4

40.7

5.3

18.5

Densinite

28.0

27.1

18.2

28.1

23.9

19.1

18.2

22.1

22.4

25.3

41.4

24.9

18.2

41.4

6.6

26.5

Corpohuminite

1.2

2.3

1.7

1.8

0.9

1.4

0.5

2.0

2.1

1.1

0.7

1.4

0.5

2.3

0.6

41.8

Gelinite

1.9

2.0

1.0

0.7

1.9

4.0

1.0

0.4

0.6

0.8

4.1

1.7

0.4

4.1

1.3

76.3

∑ humunite

85.6

81.4

75.2

80.0

79.6

79.2

79.6

86.0

76.8

79.9

82.9

80.5

75.2

86.0

3.3

4.1

Fusinite +
Semifusinite

1.2

0.3

0.3

1.0

1.3

0.7

0.0

1.6

0.6

1.1

0.7

0.8

0.0

1.6

0.5

61.4

Funginite

0.0

0.0

0.0

0.0

0.6

0.0

0.0

0.0

0.9

0.0

0.0

0.1

0.0

0.9

0.3

226.6

Inetrtodetinite
∑ intertynite
Sporinite

0.4
1.5
0.8

2.3
2.5
1.1

2.4
2.7
0.6

1.5
2.5
0.6

6.6
8.5
0.3

1.4
2.2
0.0

1.0
1.0
0.6

1.6
3.3
0.0

1.8
3.3
1.2

1.9
3.0
1.5

1.4
2.0
0.9

2.0
3.0
0.7

0.4
1.0
0.0

6.6
8.5
1.5

1.6
2.0
0.5

79.8
66.4
68.9

Kutinite

0.0

0.1

0.1

0.0

0.0

0.0

0.2

0.0

0.2

0.3

0.1

0.1

0.0

0.3

0.1

114.9

Resinite

0.9

2.4

0.4

0.9

0.9

0.3

1.3

1.7

0.3

3.8

1.2

1.3

0.3

3.8

1.0

81.5

Fluorinite

0.1

0.1

0.0

0.0

0.1

0.0

0.2

0.0

0.0

0.1

0.0

0.1

0.0

0.2

0.1

126.1

Terpentinite

0.0

0.2

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.1

0.1

0.0

0.0

0.2

0.1

151.3

Suberinite
Liptodetrinite

0.0
1.5

0.2
4.1

0.0
3.1

0.0
2.9

0.1
3.6

0.0
4.0

0.0
3.9

0.0
2.1

0.1
6.5

0.8
4.6

0.0
3.8

0.1
3.5

0.0
1.5

0.8
6.5

0.2
1.3

218.7
36.1

∑ liptynite

3.3

8.2

4.2

4.4

5.0

4.3

6.3

3.8

8.3

11.2

6.1

5.9

3.3

11.2

2.4

41.2

∑
carbonaceous
substance

90.4

92.1

82.1

86.9

93.9

85.6

87.0

93.0

88.3

94.0

90.8

89.4

82.1

94.0

3.7

4.2

Quartz

0.8

0.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.8

0.3

222.5

Carbonates

0.0

0.0

6.1

3.7

1.3

6.5

3.1

3.3

0.0

0.0

0.0

2.2

0.0

6.5

2.5

115.2

stdv

3

max

2

min

1

average

Drilling A

V

Macerals

Sulphidesi

0.4

1.5

1.0

2.2

0.6

0.7

2.1

0.8

0.9

1.1

2.0

1.2

0.4

2.2

0.6

52. 4

Clay minerals

8.4

5.6

10.8

7.3

5.0

7.2

7.8

2.9

10.8

4.9

7.1

7.1

2.9

10.8

2.4

34.2

∑ minerałs

9.6

7.9

17.9

13.1

6.9

14.4

13.0

7.0

11.7

6.0

9.2

10.6

6.0

17.9

3.7

35.2

nearby regions of the deposit can be estimated
with a high probability.
Based on the petrographic composition and
lithological description of lignite from the
Szczerców deposit, the usefulness of this raw

material for clean coal technologies, primarily
gasification, has been assessed. For this
purpose, the classification triangle, taking into
account the four phase components of lignite,
i.e. the huminite, liptinite, and inertinite group
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+ mineral matter, has been used (Bielowicz
2013) (Fig. 3).. This petrographic diagram,
including all maceral groups and mineral
matter, allowed for the following preliminary
conclusion: lignite from the Szczerców deposit
can be used in the gasification process (Fig. 3;
Bielowicz 2013).

range from 0.247 to 0.282%, for all the lignite
samples (Tab. 3). They are comparable to the
carbon content (Cdaf = 64.3–68.6% w/w) and
gross calorific value calculated as moistureand ash-free (GCVmaf = 2637 – 2933 kcal/kg).
This indicates the occurrence of lignite in the
analysed samples. Statistical analysis based on
the coefficients of variation has shown small
variation of this parameter in the studied
deposit. This allows to estimate the average
reflectance of lignite in the Szczerców deposit
in the range between 0.26 and 0.27% (Tab. 3).

Average reflectance measurements
The measurement of the average reflectance of
ulminite B produced similar results, in the

Fig.3. The classification of the usefulness of lignite from the Szczerców deposit for clean coal technologies
based on its petrographic composition (according to Bielowicz 2013). Green – drillcore A, purple – drillcore B
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Tab.3. The average ulminite B reflectance values of lignite from the Szczerców deposit
The average ratio
The average
Standard
The coefficient of
of the average
reflectance
deviation
variation
Sample No.
reflectance
[%]

[%]

[%]

Drilling A
1.

0.247

2.

0.261

3.

0.275

4.

0.280

0.26

0.026

11

0.034

13

0.050

18

0.037

13

Drilling B
5.

0.267

0.034

12

6.

0.264

0.039

15

7.

0.271

0.045

17

8.

0.270

0.039

14

9.

0.281

0.067

20

10.

0.282

0.032

11

11.

0.278

0.027

10

0.27

Lignite from the Szczerców deposit is
characterised by average huminite reflectance
ranging from 0.26 to 0.27% (see Tab. 3),
indicating its low rank. Generally, in the case
of Polish lignite deposits, this parameter ranges
from 0.22% in the Konin–Adamów region
(e.g. Adamów, Drzewce and Ościsłowo
deposits) to 0.30% in the Turów deposit
(Kwiecińska and Wagner 2001; Bielowicz
2012).

Conclusions
The investigated lignite from the Szczerców
deposit is a typical biogenic sediment of humic
nature and low rank of coal, i.e. ortho-lignite
(soft brown coal). This is indicated by its
petrographic composition with the dominant
huminite group (see Fig. 2, Tab. 2), which is
characteristic of the Miocene lignite occurring
in the Central European coal-bearing province
(Kasiński and Piwocki 2002).
The discussed lignite contains a significant,
although quantitatively variable, admixture of
mineral matter (see Tab. 2). The obtained
results show almost twofold higher ash content
compared to that obtained on the basis of
analysis contained in the geological
documentation. These mineral admixtures are
possibly related to the occurrence of numerous
alluvial fans in the study territory (Słomka and
Wagner 2000; Mastej et al. 2015).
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