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Eclogites are important in order to understand orogenic processes, since their presence
indicates high-pressure metamorphism. In northern Jämtland, Swedish Caledonides, eclogi-
tes have been found at several places in the Seve Nappe Complex (SNC). The mountain
Tjeliken in the Lower Seve Nappe is one of them. Dating relates the high-pressure meta-
morphism to the Late Ordovican subduction of the Baltoscandian margin during the closure
of the Iapetus Ocean. In this study new P-T conditions are presented for the Tjeliken eclogi-
te. These are based on petrological studies of an eclogite sampled on the top of the Tjeliken
Mt. in summer 2010. Mineral peak assemblage consists of garnet + omphacite + phengite +
quartz. Peak conditions are calculated to ca. 2.7 GPa and 700oC. These P-T conditions
fall into the upper part of the quartz stability field, close to the quartz-coesite transition line.
The new P-T estimates indicate a deep subduction of the Baltoscandian margin already
in the Late Ordovician.
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Although the Fe-Pb-Cu-(As-Ag) mineralization at Hornkullen in the classic Bergsla-
gen ore province has been a subject of economical assessments earlier in addition of being
mined intermittently during the last 100s of years, the metallogenesis of the deposit is poor-
ly constrained. The region enclosing the deposit has experienced a rather complex geologi-
cal and tectonic evolution; consequently several conceivable processes that could have
influenced the mineralization need to be considered. The mineralization, which is situated
in the western part of the Bergslagen province in Sweden, is hosted in ca 1.90–1.88 Ga
Svecofennian metavolcanic and metasedimentary rocks. These were deposited in associa-
tion with an extensional back-arc system inboard an active continental magmatic region
(Allen et al. 1996). This succession subsequent underwent deformation and metamorphism
during the Svecokarelian orogeny in regional greenschist to amphibolite facies (e.g. Ste-
phens et al. 2008). At the western margin, the area was later intruded by younger granitoid
rocks, (referred to as the GSDG intrusive rocks suite (Stephens et al. 2009) or the Trans-
scandinavian Igneous Belt (e.g. Högdahl et al. 2004), locally the so-called Filipstad granite,
dated at 1783 ± 10 Ma (Jarl & Johansson, 1988). The metasupracrustal rocks in the Horn-
kullen area are enclosed as an inlier in this intrusive suite. The region has also locally been
affected by the ca 1.0–0.9 Ga Sveconorwegian orogeny (e.g. Stephens et al. 2009), proba-
bly in a brittle regime. The present hypothesis is that the mineralization is syngenetic, i.e.
formed in conjunction with the Svecofennian volcanic activity. However, as stressed so far,
the mineralization has been affected by several thermal and deformational processes follo-
wing its formation. The aim of this project is therefore to assess whether the deposit com-
prises of metamorphically overprinted, syn-volcanic assemblages or not. To assess this,
comprehensive studies of phase and textural relations on ore minerals were conducted.
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Additionally, fluid inclusion analysis is planned that would give further constrain on the
ore-forming fluid. Tentative results so far suggest overprinting of brittle structures to some
extent in the ore mineralogy.
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New collection of the Late Neogene woods from three localities was gathered during
the geological field-trip in the Taman’ Peninsula during the last summer period. The first
locality is situated in the north coast of the Taman’ Peninsula, close to the town of Taman’.
The deposits are represented by the thick clay layer of the Meotian regional stage. There
was found single low-petrified trunk of the wood; which was located vertically to enclosing
rocks. Petrified wood from the locality of the north coast is related to Angiosperms, due to
the vessels discovered in the thin section during the investigation using scanning electron
microscope (SEM) CAMSCAN. The second locality is situated on the south coast of
Taman’ Peninsula, 2.5 km eastward the Gelezny Rog cape. There the monotonous clay lay-
er has been intercalated by argillites. The age of the rocks has been determined to Pontian
time interval. Low-petrified wood trunks of the conifers were vertically oriented in the lay-
er. Third locality is situated near the Gelezny Rog cape. In the ferruginous sandstones of
the Cimmerian regional stage, the coniferous fossil woods have been found. Two methods
has been applied during the study of the wood remains – using standard SEM and microsec-
tions study. Volumetric anatomical structures of radial and tangential sections of the wood
can be observed in SEM, but it is very difficult to install the cross wood section for SEM.
There are six coniferous wood remains from two last localities, which were studied by using
SEM. The preliminary fossil wood data from three new localities point to the presence of
conifers such as Taxodioxylon and some of Angiosperms.

The research was supported by Russian Foundation for Basic Researches, projects
No. 11-04-01604 and No. 12-04-32178.
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The objective of this work was an assessment of the possibility of utilization of selected
clay-rich overburden rocks from selected rock raw material found in Polish deposits. For this
purpose samples from 12 deposits in five different provinces of southern Poland ()(Z�	��1

�3����[�\�3����4�%3(�	(
3����6����]�\�3���(�%�[5�^��3�C��3��:�
(���8����
����
��%�

Exploited mineral deposits from which samples have been taken belong to wide range
of materials. They are for example %��������9"^%C���:���(��������92�(�C�5�
�:������stone
(Czatkowice and Morawica), rhyodacites (Zalas), clay materials for construction of 
��(1
��
�� 9-(�(��$3���E(�(�"C�%C�_�3(��=�(���
��E�^
C�
(:� (�%������(�� (�����(���� like sand
(Bielany at Sole and Wola Batorska).

Main field of feasibility of using samples were components of waterproofing layers.
Part of the samples was also tested for the possibility of their use in land reclamation. Mineral
and chemical composition of the samples was analysed, using XRD and ICP-OAS methods,
respectively. Grain size distribution was performed by using sieve analysis and by a laser particle
size analyser. Exchangeable cations and cation exchange capacity were also estimated based
on the concentration of displaced ions (such as Ba2+, Fe2+, Sr2+, Al3+, Mg2+, Ca2+, Na+, K+,
Li+) by ammonium cation (from the 1 M ammonium acetate solution) and indicated cations.

Results of this study show that none of the tested samples met all the requirements
for components of hydro-isolation layer, and therefore they cannot be used for this purpose.
In most cases this is an effect of unfavourable mineral composition (to high percentage of
non-clay minerals) and/or chemical composition. Usually the amount of examined exchan-
geable cations was also incorrect.

The applicability results for land reclamation showed a very large variation. Part of
the samples has acquired the highest A class. However, some samples were also found to be
characterized by the worst D class of reclamation utility.
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Implementation of the Water Framework Directive (WFD) drew more attention to
a problem of water quality and depended ecosystems. The strategic research project Inte-
grated system supporting management and protection of dammed reservoir (ZiZoZap)
5
�

� ���8����� ��
������ ��(��C�%� ,�����
C(Z3�5�
�� ���������� ,$�,���� �
����������	��8����

;����,��
����	���(���tasks of the ZiZOZap project is assessment of the groundwater-surface
water interaction from both qualitative and quan���(�����	������,����5��0������������,��
���
	��8������
���(�����
(������$�%5(������������������5��3�9���	���(���5����(�%������(����

�����%�������������5����:�
(��8�������(��C�%�5��
����
��(��(��,�%���
��
(�

������,���
C(Z1

3�5�
����������� (southern Poland).
Main task of quantitative monitoring is: to identify hydrogeological conditions of the

upper Quaternary aquifer in the research area, to evaluate of groundwater reaction on outer
impact of such factors as precipitation and surface water level in dammed reservoir, thus,
the groundwater-surface water interaction.

Groundwater table level monitoring has been carrying on since May 2011 with monthly
frequency. Since July 2012 constant monitoring of groundwater level and temperature has
been carrying on. Five data loggers (divers) with integrated pressure probe were installed in
selected monitoring wells. Four divers have been installed in nested monitoring wells si-
tuated along the groundwater pathway at southern experimental site called Zarzecze Pumping
Station. Installed divers conveniently and automatically collect groundwater level and tem-
perature data every hour. Till the end of December 2012 the data base contained over 20,000
records. Long-term research shows large diversity of groundwater fluctuation in monitoring
points. Maximum amplitude of groundwater fluctuation comes to 2.5 m in the northern side
of the catchment. Groundwater fluctuations are lower in direct proximity of reservoir.
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Nadzieja Spring, artesian deep well is located in confined Jurassic carbonate fissured
aquifer. The well belongs to network of wells used as an emergency water supply for urban
population and is open for public use. Therefore this water should be safe for health and its
chemical composition should be stable in time.

Since November 1998 Department of Hydrogeology and Geology Engineering (AGH
University of Science and Technology) has led up monitoring of Nadzieja Spring wa-
ter quality. Average interval between samplings was ca. two weeks. Samples were collected
in accordance with guidelines applied in groundwater monitoring (Witczak & Adamczyk
1994, 1995) and the procedure of groundwater sampling described in norms of  PN-EN
5667 series. Chemical analyses of 13 basic elements were performed at hydrogeochemical
laboratory, which implements extensive quality assurance and analytical quality control
programme (PN-EN ISO/IEC 17025).

The goal of this study was to assess the stability of chemical composition of groundwa-
ter, which is intended for human consumption. Specific methodology has been propos�%
,����
���	$�	����9+�^`3�5�3� 2007). According to Polish regulations (RMZ, 2010) the com-
position of water is stable, when the variation range is: 2 .x ± σ

The assessment of stability was performed for components, which influence on the
hydrogeochemical type of water: HCO3

− and Mg2+. The component influences on the hy-
drogeochemical type of water, when its amount in [mval] is greater than 20a (RMZ, 2006).
Between November 2002 and January 2007 98 samples were collected. Detailed analysis
was performed for data from 2002 to 2007. To identify and reject outliers there were used
box and whisker plots. Verification of data distrib$�����5(���(%������
��8(����,��
�����$���

,�����
��=�Z������5 *�����5�?�����6$������
�����������5(��,�$�%��$����
(��
��
����(�����
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�,�-+;3
− are characterized by normal distribution. The concentrations of Mg2+ are charac-

terized by bimodal distribution. Detailed statistic analysis, in addition with observations
of methods used in laboratory for Mg2+ determination, showed that two groups of data are
result of changing methodology (change ICP-OES to ICP-MS in 2004). Separately verifica-
tion of both groups distribution showed, that concentrations of Mg2+ are characterized
by normal distribution, what is request for control charts.

+������� 

(���� 9*C
C�	(_�3( & Kmiecik 1998, 2005) were used to assess the stabi-
lity of examined components. On the basis of this analysis the following information was
derived:
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Fluorpyromorphite Pb5(PO4)3F belongs to the pyromorphite group of minerals which
are isostructural with apatites. Their structure allows for variety of substitutions in both
cationic and anionic positions. The purpose of this study is low temperature synthesis,
mineralogical and thermodynamic characterization of fluorpyromorphite (FPY) and de-
termination of its solubility product based on the results obtained from the dissolution expe-
riment.

FPY was synthesized by dropwise mixing of solutions containing Pb(NO3)2, K2HPO4

and NaF at 25oC. The only product of synthesis is FPY within the detection limits of X-ray
diffraction.  Calculated unit cell parameters are a = 9.7427 Å, c = 7.3216 Å. Homogeneous
character of the precipitate was confirmed further with the use of scanning electron micro-
scopy. Dissolution experiments were conducted in triplicates, open to the air, at 5, 25, 45ºC
and 65ºC and at pH = 2.0. An aliquot of about 250 mg of FPY was placed in 250 mL of
0.05 M KNO3 with the pH adjusted using 0.1 M HNO3. Periodically taken samples were
analyzed for [Pb] using atomic absorption spectrometry AAS as well as for [PO4] and [F]
using colorimetry. Calculations of solubility products were performed with the aid of com-
puter program PHREEQC with modified MINTEQ thermodynamic database. The activities
of ionic species were calculated from measured concentrations of elements (assuming
stoichiometric dissolution) with application of extended Debye–Huckel equation.

This project is funded from Polish NCN grant No. 2011/01/M/ST10/06999.
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Nilsson K.P., Högdahl K., Jonsson E. & Troll V.R. 2012. The role of D2 for the structural
architecture of the apatite-iron oxide deposit at Grängesberg, Bergslagen, Sweden.
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(�% with lamellar texture visible in hand specimen. Both minerals occur with other primary
and secondary phosphates in the form of nodules like triphylite or ferrisicklerite, stanekite
or wolfeite, members of the arrojadite and wyllieite groups, kryzhanovskite, fluorapatite
and others. Apart of typical pegmatite minerals like quartz, microcline, albite, muscovite
and biotite, only black tourmaline can be found. Pyrrhotite, pyrite and chalcopyrite, occurring
in the form of tiny grains or veinlets, penetrating also the phosphate nodules are common.

Standard mineralogical investigations (light and reflected microscopy, XRD), com-
bined with SEM-EDS analyses and WDS method were carried out to characterize these
phases.
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Both minerals show weakly varying compositions resulted from homovalent substitu-
tions (Fe, Mn)2+ ↔ Mg2+ and  Ca2+ ↔ (Fe, Mn)2+ marked in varying values of Mn/(Mn+Fe)
ratio. The minerals crystallized from the parental P-bearing melt exsolved from pegmatite-
forming silica melt during temperature decreasing. The formation of the massive or lamellar
forms depends on a relationship between amounts of the exsolved Ca-and P-bearing melt
and its Ca-negligible counterpart.

The research was financed by AGH University of Science and Technology.
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Despite almost two centuries of palaeontological research on the Bohemian Cretace-
ous Basin (BCB) knowledge of cirripedes from the near-shore, shallow and pelagic facies
remains poor. The first studies dealing with cirripedes from the BCB were published by
Reuss (1844, 1845–1846), followed by Kafka (1885), Fritsch & Kafka (1887) and Fri!
(1911). Cirripedes from the BCB were revised by Withers (1935), with mention of collec-
tions of A. Fri!, J. Perner and J. Šulc. Withers also listed 11 species of cirripeds (including
two stramentids) from the BCB: Zeugmatolepas cretae (Steenstrup 1837); Calantica
(Scillaelepas) conica (Reuss 1845); C. (Titanolepas) tuberculata (Darwin 1851); Cretiscal-
pellum glabrum (Roemer 1841); C. striatum (Darwin 1851); Scalpellum (Arcoscalpellum)
angustatum (Geinitz 1843); S. (Arcoscalpellum) maximum (J. De C. Sowerby 1829); Lori-
culina laevissima (von Zittel 1885); Stramentum pulchellum (G. B. Sowerby 1843); Pro-
verruca vinculum Withers, 1914; Brachylepas fallax (Darwin 1851). Withers (1935: 162)
suggested that Pollicipes striatus belongs to Cretiscalpellum glabrum. But the re-examina-
tion of the material revealed that the systematic position of P. striatus is different and actual-
ly belongs to Cretiscalpellum striatum, because its carina (Fritsch & Kafka 1887: 9, fig. 16)
bears both longitudinal and transversal lines in contrast to carina of C. glabrum with only
fine transversal lines.

Most of these specimens are deposited in the National Museum in Prague, from which
we examined and verified these original types: carina of Scalpellum maximum Sowerby var.
bohemica Kafka from "#�$�
�%&	'��(	)
�	*�
����	�	"(+%(	���,-	.�	+
��	,/0�	��1	2������

���



��	Arcoscalpellum maximum )3�	4�	5�	 6�1��2�0; tergum of Pollicipes košticensis Kafka
from Koštice (in Kafka 1885, tab. II, fig. 4), now belongs to Cretiscalpellum striatum (Dar-
win); carina, scutum, tergum, rostrum, laterae of  Pollicipes fallax	 4(�1
�	 +���	 7���(

8�9��
�%&	)
�	*�
����	�	"(+%(	���,-	���	+
��	�,	��	��	��	�:0	(�;	�����#�	�+	P. fallax	4(�1
�
+���	5����<	)
�	"(+%(	���=�	�(2�	>>>��	+
��	��0�	��1	2�����	��	Brachylepas fallax (Darwin).
Both scutum and tergum of Z. cretae were donated to the Natural History Museum in Lon-
don (inv. no. 31673-4). Unfortunately, predominantly part of the original specimens from
the NM collection, carinal plates (4 scuta and 4 terga) of Z. cretae and all specimens of
Proverucca vinculum, which were important part of  Šulc’s fossil collection were lost at the
end of The Second World War during bombing of historical building of the National Mu-
seum	
�	?�(�#�	)6%���&9�	
����	�����	����0�
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Ferrihydrite (Fe5HO8 ⋅ 4H2O) is the reddish-brown, nearly amorphous hydrous
ferric oxyhydroxide mineral with variable composition, widespread in various near-surface
environments. Being thermodynamically unstable, it transforms with time into goethite
(α-FeOOH) or hematite (α-Fe2O3). Due to its low crystallinity and high surface area, ferri-
hydrite is highly reactive and plays, through co-precipitation and adsorption reactions,
an essential role in e.g. geochemical cycling of various trace elements and capturing of
contaminants from streams and groundwater in such environments as iron-laden springs,
mine wastes and acid mine drainage. The environmental importance is one of the main
reasons for numerous studies on ferrihydrite properties which have been carried out recen-
tly. These studies have been dealing with, among others, solubility, thermodynamic featu-
res, surface chemistry, sorption and catalytic properties etc. However, in the majority
of experimental works synthetic ferrihydrite analogues with chemical composition close to
ideal have been applied. Such approach might cause oversimplification, because ferrihydri-
te always contain substantial amounts of admixtures, with Si, C, P, As, Ca, Al being proba-
bly most common. One of the most important and the most common impurity is Si, which
in the form of silicate ion has strong affinity for a hydrous ferric oxyhydroxide surface.
An association of ferrihydrite with Si not only retards the rate of its transformation to
the stable phases (goethite or hematite), but also seriously affects e.g. surface chemistry.
Although Si-ferrihydrite was successfully synthesized in several studies, relatively little is
known about its properties. The aim of this work was to fill that gap.

Ferrihydrite samples having different Si/Fe molar ratios: 0.00, 0.05, 0.10, 0.20, 0.25,
0.50, 0.75, 1.00, and 1.50, were obtained by reaction of Fe2(SO4)3 with NaOH in the pre-
sence of Na2SiO3 at pH 8.2. The precipitates were incubated for four days at room tempera-
ture, then the suspensions were dialyzed to remove an excess of salt, and finally freeze

=�,



dried. The products were characterized using a variety of analytical techniques, including
X-ray powder diffraction (XRD), inductively coupled plasma atomic emission spectro-
metry (ICP-AES), diffuse reflectance infrared Fourier transform spectroscopy (DRIFTS)
and Raman spectroscopy.

The X-ray pattern of pure ferrihydrite reveals two asymmetric broad bands with maxi-
ma at 2.55 Å and 1.50 Å, characteristic for 2-line ferrihydrite. With increasing Si/Fe molar
ratio, shifting in position of the first (ca. 35ο2Θ) peak towards lower angles (up to ca.
29ο2Θ) was observed. Gradual broadening of the peak and declining its asymmetry were
noticed as well. Both the position and the shape of the second band did not shift at the same
time. These features indicate reducing crystallinity and lowering grain size of Si-ferrihydri-
te in comparison to those for the pure ferrihydrite.

Infrared spectrum of the pure (Si-free) ferrihydrite shows a broad band at ca. 400 cm–1,
with a shoulder at 600 cm–1, attributable to Fe-O stretching vibrations. Distinct bands
at 1635 cm–1 and 3400 cm–1, related to OH stretching, are apparent as well. The presence
of small peaks at 975 cm–1, 1055 cm–1 and 1125 cm–1 is probably an effect of sulfate com-
plex formation on the ferrihydrite surface. Increasing Si concentration strongly affects
infrared spectra of ferrihydrite: additional intensive band at ca. 990 cm–1 (Si-O stretching)
appears and is getting stronger with increasing Si/Fe ratio. The position of this band is
shifted slightly towards higher wavenumbers (up to 1003 cm–1) at higher-Si-ferrihydrite
spectra. At the same time, ~ 600 cm–1 shoulder and sulfate peaks disappear.

Results of Raman spectroscopy are in general consistent with those of FTIR and gave
more specific information about the band at ca. 400 cm–1, which is quite indistinct on infra-
red spectra and attributed to Fe-OH unsymmetrical-stretching vibrations. The band is
getting broader and is slightly shifted to higher wavenumbers with increasing Si/Fe ratio but
its intensity decreases drastically for the highest-Si samples (Si/Fe ≥ 0.75). At the same
time, characteristic 720 cm–1 peak and ca. 500 cm–1 shoulder become hardly visible and the
spectra are getting dominated by broad but intensive band of ca. 1500–1700 cm–1, typical
for amorphous silica. Additionally, sharp peak at 980 cm–1 present on lower-Si spectra is
probably an effect of relic sulfate ion adsorption onto ferrihydrite surface.

Preliminary results indicate that silicate ions not only cause decreasing crystallinity
and retard ferrihydrite transformation but also strongly affect its surface properties. To veri-
fy this hypothesis and to enhance characteristics of Si-ferrihydrite, additional analyses are
planned, including solubility, surface area and pHPZC determinations, thermal analyses
and electron microscopy. Sorption/desorption studies involving cations and anions binding
are planned as well.

This work was financed by the AGH University of Science and Technology statutory
grant.
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The Terebowiec syncline is a part of the Zatwarnica fold which is located in the SE part
of Silesian Nappe in the Polish Outer Carpathians. The Krosno beds (Late Oligocene) –
thick-bedded sandstones and thin-bedded flysch consist of cla������	(�����(�
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of analysis. Three generations of calcite were recognized. The oldest, first generation
is formed by small crystals (to 0.3 cm) with twins, growing directly on the fracture wall.
The second generation is formed by big transparent crystals (up to 1 cm) with twins. These
crystals show the zonality based on the cathodoluminescence study. The youngest, third
generation is composed of small (to 0.1 cm) crystals without twins, growing directly on
crystals which form second generation with observed hydrocarbon 
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from –0.24� to 0.11�. Values of oxygen isotopes in the second generation are little higher
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δ13C 0.96�).
Values of O and C isotopes suggest that in both studied sites filling of veins started in

similar temperature and salinity conditions. However, the higher oxygen isotope values in
sandstone and shale are probably connected with high contents of primary CaCO3.
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�� are related to brittle deformation. Based on the relationship be-
tween types of deformation and isotopic composition of calcites it seems that mineralization
started in sediments showing differentiated lithification.

Author is very grateful to Bieszczady National Park for a permission to fieldwork in
the Bieszczady area.
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Pentavalent arsenic and lead are presently considered to be one of the major soil pollu-
tants. Theseand widespread elements t occur in very low concentrations. Their natural con-
centrations in soils and waters are the results of leaching from rocks containing Pb and
As(V) minerals. However, concentration of these elements in environment can be drastical-
ly raised by anthropogenic processes, such as coal combustion, mining, metallurgy, pestici-
des application or glass manufacturing. Leaching of Pb and As(V) from soils and residues
containing lead arsenates may cause contamination of  the pedosphere.

Arsenic and lead minerals are relatively numerous but in nature occur occasionally.
The most common secondary As(V) and Pb minerals are schultenite (PbHAsO4), mimetite
(Pb5(AsO4)3Cl), hydroxymimetite (Pb5(AsO4)3OH) and sahlinite (Pb14(AsO4)2O9Cl4), tho-
ugh mimetite is considered to be prevalent (Bajda 2011). Mimetite, as a slightly soluble and
thermodynamically stable mineral, especially at pH above 5 characteristic to natural waters
and soil solutions, is considered to have great possibilities to be applied in remediation pro-
cedures (Bajda 2010). Mobility and bioavailability of lead and arsenic can be controlled by
mimetite crystallization at mentioned pH range, then important aim arises, to determine sta-
bility of Pb5(AsO4)3Cl at pH below 5. Solubilization of extremely insoluble apatite through
efficient ligand-promoted organic complexation of metals has been observed before, which
suggests that mimetite dissolution may be similarly enhanced by low-molecular-weight or-
ganic acids (LMWOAs) (Bajda 2011). The influence of LMWOAs on mimetite stability
was investigated, but malic acid was not included in these experiments, which is a purpose
of this research.

Batch dissolution experiments were carried out with use of mimetite synthetized
of Na2HAsO4 · 7H2O, KCl and Pb(NO3)2. Malic acid concentrations selected to these expe-
riments were 0.1 mM; 0.5 mM; 1 mM; 5 mM; 10 mM. As a control there were used three
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non-organic solutions with pH set using HNO3 to be similar to the primary pH measured
in certain organic acid solutions. The purpose of performing non-organic samples was to
compare effect of pH on mimetite dissolution at parallel pH value in organic and inorganic
acid solutions. Duration of the experiment was 120 hours and samples were taken after 24,
48, and 120 hours. The total Pb concentration was determined by atomic absorption spec-
troscopy (AAS) and pentavalent As concentration were determined colorimetrically by
the molybdene blue method (UV-Vis).

Data obtained for the experiment allowed to notice that the state of equilibrium was
reached before 24 hours regardless of pH and organics concentration. It was found
that lower values of pH enhance mimetite dissolution, which is confirmation of previously
run studies (Bajda 2011, Magalhales & Silva 2003). Solubility of mimetite expressed by
the amount of As(V) and Pb released to the solution was significantly higher at low pH.
Similar correlation was observed investigating solubility and acid concentration: the higher
the acid concentration is, the more elements were released to the solution. The total con-
centration of As(V) in 10 mM acid solution was about 20 times greater than in 0.1 mM.
For lead this ratio was lower and equaled 11.4.
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Maturity of organic matter is one of the most important parameters characterizing
the source rock. The maturation process depends on organic matter properties (kinetic pa-
rameters of kerogen) and burial history (temperature and time). The vitrinite reflectance
measurements and Rock-Eval pyrolysis are widely used to characterize the maturity of or-
ganic matter occurring in the source rock. The purpose of the present study is to determine
the thermal maturity of organic material present in Oligocene Menilite Shales from Polish
Outer Carpathians based on vitrinite reflectance and Rock-Eval pyrolysis data. These orga-
nic-rich rocks are considered as a main source of oils accumulated in Outer Carpathian
sequence (Kotarba & Koltun 2006).

Analysis has been performed on eleven claystone samples collected from outcrops of
Dukla Unit. Part of them was taken in tectonic windows of Dukla Unit within Magura Unit:
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Rock-Eval pyrolysis has been used to determine: a) the amount of free hydrocarbons
present in the sample (S1), b) the amount of residual hydrocarbons generated during pyroly-
sis of organic matter (S2), c) the amount of CO2 generated during pyrolysis of organic mat-
ter (S3), d) the temperature of maximum of S2 peak (Tmax), e) the amount of CO2 received
during oxidation of residual, carbon (S4). Based on received parameters the source-rock
indices were calculated: a) total organic carbon {TOC = [0.83(S1 + S2) + S4]/10}, b) hy-
drogen index (HI = 100S2/TOC), c) oxygen index (OI = 100S3/TOC), d) production index
[PI = S1/(S1 + S2)].

Reflected white light optical research methods of organic matter enable to find in each
studied sample macerals from vitrinite and inertynite group. Two generation of vitrinite has
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been noticed during the studies. The first type has been represented by vitrinite in situ.
The second one has been recognized as a dark, gelified vitrinite, filled in with some mineral
or organic association. Inertinite macerals have been represented mostly by detritus mate-
rial. Macerals from liptynite group have been recognized using fluorescent microscopy.
These macerals occur commonly in each sample, what could indicate domination of oil-
prone kerogen Type II.
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Halloysite is 1:1 layered, dioctahedral phyllosilicate. It belongs to kaolinite subgroup
of kaolinite-serpentine group. Halloysite is often defined as a hydrated phase of kaolinite.
Two types of this mineral are distinguished: hydrated 10 Å-halloysite, with water molecules
in the interlayer space and dehydrated 7 Å-halloysite. Widely conducted research on modi-
fied kaolin group minerals, either intercalates or grafted compounds with selected organic
molecules opened many possibilities for using this layered aluminosilicate in industry
and environmental protection. One of the possible applications is the sorption of heavy
metals. For the raw halloysite the sorption exclusively takes place on the particles surface.
The interlayer space of the mineral is not accessible for cations. Thus the research goal was
to provide the access of cations to the interlayer using organic modifications with selected
aminoalcohols (Letaief & Detellier 2007). Moreover, the sorption properties of the new
material towards selected cations were examined.

Dehydrated type of halloysite from Polish deposit Dunino located near Legnica, which
is still exploited was used for the experiments. Halloysite-dimethyl sulfoxide (DMSO) com-
plex was used as a precursor. For this purpose 12.5 g of halloysite was reacted with a solu-
tion containing 90 mL of DMSO and 10 mL of H2O at room temperature for 7 days. After-
wards the sample was centrifuged and dried at 65oC for 24 h (HDMSO sample). In the next
step, the HDMSO was reacted with diethanolamine (DEOA) or triethanolamine (TEOA) at
180oC under argon for 24 h. Finally, it was washed with isopropanol (HTEOA-I sample)
and subsequently with water (HTEOA-W sample). The samples were examined by X-ray
diffraction (XRD), infrared spectroscopy (IR) and CHNS elemental analysis.

The XRD diffraction patterns of HDMSO with d001=11.3 Å confirmed the intercala-
tion of halloysite with DMSO. The d001 peaks for the HTEOA-I and HTEOA-W samples
were found at 11.3 Å and 10.8 Å, respectively. In turn, the d001 peaks for the HDEOA-I and
HDEOA-W were found at 11.3 Å and 10.3 Å, respectively. The d001 decrease after water
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washing was due to removal of the DMSO remnants and intercalated however not grafted
aminoalcohol molecules from the interlayer space. The difference between the d001 values
for the HDEOA-W and HTEOA-W results from the size of the organic molecules. The IR
bands related to hydrogen bonds between DMSO and kaolinite OH groups were observed at
3539 cm–1 and 3504 cm–1. The formation of HDEOA and HTEOA was confirmed by the
disappearance of peaks characteristic for the HDMSO and the presence of C-H stretching
vibrations in the 3000–2800 cm–1 region. As the structure of the obtained materials was
resistant to water washing they can be named as grafted compounds (Letaief & Detellier
2007, Matusik et al. 2012). The CHNS analysis allowed to calculate the theoretical sorption
capacity of the materials (HDEOA: 264 mmol/kg, HTEOA: 355 mmol/kg) assuming that
the center, which attracts cations was connected with nitrogen electron pair of aminoalco-
hols. The materials were tested towards lead sorption. The equilibrium experiments were
carried out in the Pb concentration range 0.005–5.0 mmol/L at pH 5. The materials were
shaken in Pb solutions (20 g/L ratio) for 24 hours at room temperature. The concentration
of Pb was measured using atomic absorption spectroscopy method (AAS).

Sorption of Pb on unmodified halloysite reached ~37 mmol/kg for its highest concen-
tration and is relatively high as for the minerals from kaolinite group. However, the sorption
for the halloysite modified with aminoalcohols is significantly higher. It was equal to
~57 mmol/kg for the HTEOA and ~62 mmol/kg for the HDEOA. It seems that the structure
of molecules determines the sorption capacity. The TEOA has three alkyl chains linked
to the nitrogen and the DEOA has two chains. This may cause reduced availability of nitro-
gen for cations due to steric effects. Therefore, the HDEOA complex achieves higher sorp-
tion values. The pH after sorption on the modified halloysite increases rapidly in contrast to
raw halloysite which is probably due to adsorption of protons to nitrogen and their competi-
tion with lead. This affects the sorption capacity and will be the subject of further study.

The research was financed by the Polish National Science Centre under research pro-
ject awarded by decision No. DEC-2011/01/D/ST10/06814.
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