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How to succeed in publishing research in refereed j ournals

Derek C. BAIN®

"Macaulay Institute, Craigiebuckler, Aberdeen ABTEB Scotland, UK; d.bain@macaulay.ac.uk

Intended mainly for young researchers publishirgrtresearch for the first time, this
paper will describe the various stages in the m®esed from submission of manuscripts
to publication in refereed journals. The authot dibw on experience from being editor of
clay journals to provide guidance on how to prepaamuscripts for submission to refereed
journals, particularly those publishing clay resdarso that they will have the best
opportunity of being accepted for publication. Thidl include details of how manuscripts
should be formatted, organised and prepared formmsgion. Comments, hints,
recommendations and guidelines will be providecemable research to be presented in
a succinct, unambiguous, to-the-point manner, ummbered by flowery prose,
complicated jargon, convoluted reasoning or wildcpation.

The process followed by editors on receipt of maripts will be described along with
how referees are chosen and how the reviews pragesstes. Advice will be given on
what is needed to satisfy referees and editorssiBlespitfalls will be pointed out and
indications on how referees reports should be leghdhd appropriate revision carried out.

A paper published by Mumpton in 1990 is still veappropriate and should be
consulted by authors before preparing a manuscript.

Reference:

MUMPTON F.A., 1990: The universal recipe or howget your manuscript accepted by
persnickety editors. Clays and Clay Minerals 38,-636.
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Trans-vacant and cis-vacant 2:1 layer silicates: Structural features,
occurrence and identification

Victor A. DRITS!

'Geological Institute of the Russian Academy ofri&eig, Pyzevskij per. D.7, 119017, Moscow, Russia;
victor.drits@mail.ru

For a long time it was commonly accepted that tdieedral 2:1 phylosilicates have
atransvacant (tv) structure. This view was based onleiogystal structural refinements of
muscovite, phengite, paragonite, and margaritepensisted in both the generally accepted
structural classification of dioctahedral clay miasde and their identification by diffraction
and other methods. Numerous structural investigatishow, however, that illites,
smectites and 2:1 layers in interstratified streetuare characterized by a wide occurrence
of cis-vacant (cv) layers in these mineral varieties.

Crystal chemical analysis of various dioctahedrallayer silicates consisting of tv and cv
layers indicates that there is compositional cdritrche distribution of octahedral cations
overtrans andcis-sites. In dioctahedral smectites the formatiotvadnd cv layers is related
to the layer composition and local order-disordethie distribution of isomorphous cations.
Dioctahedral M micas with abundant Eeand Mg occur only as tv varieties. In contrast,
compositional restrictions control the occurrentéM-cv illite, as well as cv layers in illite
fundamental particles of I-S which can form onlyFas and Mg-poor varieties.

High octahedral and tetrahedral Al causes a sdifiirence between individual K-O
bond lengths and minimizes repulsion of basal oryaems across the interlayer and is the
main factor responsible for the stability of cvtds where the interlayer environment is
similar to that in ®1; muscovite. However, the asymmetry of the cv odaadlestructure
decreases the stability oMtcv minerals. In contrast, the symmetrical struetaf the tv
layers in M-tv illite is favorable despite the less stableaagement of the interlayer
configuration. Because of structural control, tleewrence of M-cv illite, its association
with 1IM-tv illite and interstratified cv-tv layers in itk fundamental particles is confined by
certain physical and chemical conditions.

Identification of tv and cv mica varieties is basm (1) powder XRD patterns calculated
for different polytypes consisting of either tvar layers, (2) on simulation of experimental
XRD patterns corresponding to illite or illite fusthental particles in which tv and cv layers
are interstratified, and (3) on the semi-quantieatissessment of the relative content of the
layer types in the interstratified structures byeyalized Mering'’s rules.

A simple and effective method for identificatiohta andcv layers in dioctahedral 2:1
layer silicates employs DTA in combination with éxex-water analysis. Fov layers
dehydroxylation occurs at temperatures at or bed@@ °C, whether these layers are in
illite or smectite. Incv structures dehydroxylation is accompanied by apterstructural
re-arrangement and occurs at temperatures higter @00 °C. Problems related to
interpretation of structural features and idendifion oftv- andcv 2:1 layer silicates will be
discussed in detail.
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Origin of terra rossa soils in the Mediterranean re  gion
Goran DURN*

*University of Zagreb, Faculty of Mining, GeologydaRetroleum Engineering, Pierottieva 6, HR-1000Q28,
Croatia

Terra rossa is a reddish clayey to silty/clayey that is especially widespread in the
Mediterranean region, where it overlies limestoard dolomites. In some classification
systems based on the Mediterranean climate as &l@r soil differentiating criterion, the
term terra rossa is used as a name for the sailasg“Modal Fersiallitic Red soil” when
situated on limestones (Duchaufour, 1982). Howeseveral national soil classifications
(e.g. Croatian, Italian, Israeli) retained the téterra rossa” for the hard limestone derived
red soils. The nature and relationship of terrasaodo underlying carbonates is
a longstanding problem that has resulted in cotiig®pinions with respect to their parent
materials and origins. In some isolated karst tesraterra rossa may have formed
exclusively from the insoluble residue of limestcared dolomite, but it most commonly
comprises a variety of external materials, inclgdaeolian dust, volcanic debris and clastic
sedimentary particles that were carried to the a@ate terrain by various transport
mechanisms. Some recent investigations in Indi&l®A (Merino and Banerjee, 2008)
show that terra rossa forms by replacement of liomes by authigenic clay at a moving
metasomatic front.

Terra rossa covers limestone and dolomite in ¢he fof a discontinuous layer ranging
in thickness from a few centimetres to several esetit is also found along cracks and
between bedding surfaces of limestones and dolenmiteick accumulations of terra rossa
like material are situated in karst depressionth@nform of pedo-sedimentary complexes.
Different authors have considered terra rossa ta@dik vetusol, relict soil (non-buried-
paleosol), paleosol or pedo-sedimentary compleik-¢sdiments). However, most authors
today believe that terra rossa is a polygenetictrebil formed during the Tertiary and/or
hot and humid periods of the Quaternary. Investigain the Atlantic coastal region of
Morocco (Bronger & Sedov, 2002) shows that at lsaste terra rossa previously referred
to as polygenetic relict soils should be regardedvatusols (soils that are marked by
a continuity of pedogenic processes) accordingéacbncept of Cremaschi (1987).

A bright red colour is a diagnostic feature ofaetossa and is a result of the preferential
formation of haematite over goethite, i.e. rubifica. Boero & Schwertmann (1989)
concluded that it is of little relevance for thepess of rubification whether the primary Fe
sources are autochthonous or allochthonous as #&nghe general pedoenvironment
remains essentially suitable for the formation efra rossa. This pedoenvironment is
characterised by an association of Mediterraneiamat®, high internal drainage due to the
karstic nature of a hard limestone and neutral pHdiions. Terra rossa is formed as
a result of: (1) decalcification, (2) rubificatiorand (3) bisiallitization and/or
monosiallitization. Since R&lay ratios are relatively uniform in most terrassa,
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translocation of clay particles is responsibletfa@ distribution of the red colour throughout
the whole profile. However, since terra rossa sbidse been exposed to various climatic
fluctuations they can be affected by eluviationlloy@ing and secondary hydromorphy.

Erosional and depositional processes operatingherkarst terrains, induced by climatic

changes, tectonics and/or deforestation might §goresible for both the patchy distribution

of terra rossa and the thick colluvial or alluvtetra rossa accumulations in uvala and
dolina type of karst depressions.

The main objective of this lecture is to give arerview of terra rossa soils in the
Mediterranean region based on different aspect& @md clay mineralogy, heavy and light
mineral fractions, grain size distribution, ironide phases and distribution of FEg and
Fe,, geochemical fingerprinting). Examples from Istwél be used to demonstrate these
aspects (Durn, 2003; Durn et al., 1999, 2001, 2007)
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Trends in hybrid layered double hydroxides intercal ation chemistry
Claude FORANO®

!Laboratoire des Matériaux Inorganiques, CNRS UMBXBWMniversité Blaise Pascal, 63177 AUBIERE cedex -
FRANCE

Due to their high versatility of chemical compasit, high anion exchange capacities
and opened framework for intercalation of a largeiety of anions, Layered Double
Hydroxides are a unique class of materials undeatginvestigations for a wide range of
applications such as catalysis, environmental réstied, molecule delivery, polymer
reinforcement or modification.

Intercalation of organic entities in LDH has beenvisaged either for surface
modification opening the field of colloidal chemmstof LDH or for functionalization in
order to develop new physical properties or chelmieactivities. Indeed, exfoliation of
LDH has been obtained through anion exchange dfosgtate anions or intercalation of
polar solvent molecules such as formamide leadingew intercalation capability and
access to thin film elaboration. Interestingly LDifle good candidate matrices for the
immobilization of reactive organic molecules (redspecies, organometallic complexes,
enzymes) or organics with specific optical or magnproperties, for the vectorization of
drugs or phytoactive molecules, for the removaltmfics from waste waters. Hybrid
organic-inorganic LDH are also good fillers for niftetl polymers. The presentation will
focus on the new trends in the development of llyb®H in terms of preparations and
properties. Structure and bonding of hybrid LDHIVaié discussed on the basis of both
specificities of the inorganic layers and orgamitites.

References:

RIVES, V. (Ed.)., 2001: Layered Double HydroxideBresent and Future, Nova
Sci. Pub. Inc., New York.

DUAN X. (Ed.), EVANS D.G. (Ed.)., 2005: Layered Oda Hydroxides, Structure and
Bonding, Vol. 119, Springer.
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Application of terahertz time-domain spectroscopy f or investigation
of layered hydrosilicates

Marian JANEK"?, Ignac BUGAR®, Dusan LORENC?, Vojtech SZOCS"', Dusan VELIC?®,
Dugan CHORVAT?

nstitute of Technology, Slovak Academy of Sciemb@sravska cesta 9, SK-845 13 Bratislava, SloveguRlic;
marian.janek@savba.sk

“Comenius University in Bratislava, Faculty of NaiuSciences, Department of Physical and Theorktica
Chemistry, Mlynskéa dolina CH1, SK-842 15 BratialaSlovak Republic

SInternational laser center, llkosbva 3, SK-81219 Bratislava, Slovak Republic

“Institute of Chemistry, Comenius University in Bsiaiva, Faculty of Natural Sciences, Mlynska doi®H2, SK-
84215 Bratislava, Slovak Republic

The terahertz time-domain spectroscopy (THz-TDS3s wused to determine the
dielectric properties for selected layered clayemats such as micas in a far-infrared region
of 3.3 to about 40.0 chcorresponding to 0.1 and 1.2 THz, respectivelyestigated
samples were selected from different localitiesuoh manner that differed significantly in
chemical composition of structural cations and a#ms of interlayer cations. For instance
the major type of the interlayer cation present enggnesium in a hydrated state in
vermiculite was compared with different dehydratedionic species, mainly potassium
present in phlogopite, biothite or muscovite. Themmadvance of the THz-TDS is coherent
measurement of transmitted electric field providimigh sensitivity and resolving phase
information (Ferguson, Zhang, 2002).allows determination of the complex index of
refraction — refractive index and absorption indetuding sample thickness determination
from single sample and background measurementialiiove mentioned frequency region.
The data were accounted by a model concerning pii@orin a disordered ionic crystals
(Schldmann 1964; Strom, Taylor, 1977)

Acknowledgement: The financial support of the Slo@ant Agency for Science VEGA
(grant No. 1/4457/07) is greatly appreciated.
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Iron dominated dioctahedral TOT clay minerals: from nomenclature to
formation processes

Tamas G. WEISZBURG", Erzsébet TOTH?, Dana POP?, lldiké CORA®

'Department of Mineralogy, Eétvés Lorand UniversRgzmany Péter sétany 1/C, Budapest, H-1117, Hyngar
weiszburg@ludens.elte.hu

2Edtvds Museum of Natural History, EStvés Lorandvdrsity, Pazmany Péter sétany 1/C, Budapest, H-1117
Hungary

SMineralogical Museum, BabeBolyai University, Koglniceanu 1, Cluj-Napoca, RO-400084, Romania

Though some of the iron dominated clay mineralg.(celadonite, glauconite) were
among the first clay minerals discovered in thel @8-centuries, our understanding of them
is still limited. GUGGENHEIMet al. (2006) summarizes the recommended nomenclature
also for these minerals, however, application afsth recommendations in the given
subgroup is not easy in the daily practice. Théatities, additional to the normal limits of
the non-iron based clay mineral determination,rafated to the changing valence state of
iron and the changing octahedral occupancy. Thesgerk strongly limit the practical value
of the IMA nomenclature approach, adopted fully®yGGENHEIM et al. (2006) for the
related micas and interlayer deficient micas.

Another difference of these Fe-based phases, mpared toe.g. Al-dominated TOT
layer silicates, is the dominance of K in the ilstger also in the smectite range, so that,
from the chemical point of view, there is a conting transition between smectites and
interlayer deficient micas. That structural androleal continuity may be the background
of the (non p,T-driven) chemical evolution well kmoin the subgroup (glauconitisation).

Based on, mostly Central European, examples wet maih the typical pitfalls one
should expect when working with these phases andregemmend a unified crystal
chemical and graphical approach, slightly differénoim that of GUGGENHEIMet al.
(2006), applicable also for the iron-based clayarais.

References:

GUGGENHEIM S., ADAMS J.M., BAIN D.C., BERGAYA F., BIGATTI M.F., DRITS
V.A., FORMOSO M.L.L., GALAN E., KOGURE, T., STANJEK. 2006: Summary of
recommendations of nomenclature committees reletantay mineralogy: Report of
the AIPEA Nomenclature Committee for 2006. Claysl &lay Minerals 54(6), 761-
772.
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The response of two bentonites to an acid and/orth  ermal attack

Renata ADAMCOVA!, Martin VALTER?, Michael PLOETZE?

Comenius University in Bratislava, Faculty of NatuBciences, Mlynska dolina, Bratislava, 842 16y&kia;
adamcova@fns.uniba.sk

I nstitute for Geotechnical Engineering, Swiss Fatlérstitute of Technology, HIF D20, Zurich, 8093,
Switzerland

The stability/degradation of properties has betmlisd on two Slovak bentonites
(concerning barriers in a deep underground repgsitbhigh level radioactive waste). J250
is originally an in-situ formed bentonite (Ca-sniect>80%) from the Jelsovy Potok
deposit in the Neogene volcanic Kremnicke vrchy Mt250 is a re-deposited bentonite
(Ca-Mg-smectite >60%) from the near Zvolenska ketliBasin (Lieskovec). Both
bentonites were industrially dried and milled€d®,250 mm. One part of J250 has been
mixed with HSQ, acid (1 M, 2 M and 4,5 M) and then washed usingjligid water and
centrifugation until the supernatants were free agfd. Both, original samples and
chemically treated ones have been exposed t&Cl&nperature during 30 days. Finally,
high-density cylinders (h = 20 mm, d = 50 mm) hbeen pressed from all samples.

Compacted samples (dry density 1,6 to 1,8 §)cmere necessary for the swelling
pressure tests. It has been measured indirecthedtometers with attached water column
(i = 25) as the pressure necessary for the step-suppression of the occurring vertical
increase of the sample.

All other tests used powder material. Besides XRDIR and TGA analyses, also BET
tests of “outer” specific surface, tests of theltspecific surface (water absorption from
atmospheres with controlled relative humidity) vadl as water absorption tests according
to Enslin-Neff have been carried out. Also MLC, CEfid exchangeable ions have been
tested.

As expected, J250 showed higher swelling presshias L250 at equal dry densities,
but good compaction improves the behaviour of LZ8Bsiderably. Swelling pressure
increases also after treatment with acid in follegviorder, in spite of high temperature:
J250 < 325850 120c < J25Q\ 1200 NO change in the mineral composition has beendou
after attack. But water absorption tests showetebétydration of the smectite after 2 M
acid treatment, which explains the higher swellprg@ssure. At 4,5 M concentration,
degradation of the octahedral sheets of smectigest, which yielded certain drop in the
swelling pressure and could be recognised alsdhar@roperties. Further results will be
shown at the conference. Partly financed from tlevegk Ministry of Education, project
VEGA 1/4045/07.
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Phase composition and microstructure of brick-clay soil and fired

clay-bricks from some areas in Peshawar, Pakistan
Safeer AHMAD', Yaseen IQBAL?, Fazal GHANI®

'Department of Physics, Islamia College Univerdigshawar, Pakistarsafeer_ahmad13@yahoo.com
2Department of Physics, University of Peshawar, Btaki
Department of Prosthodontics, Khyber College of tiny, Peshawar (Pakistan).

Bricks are the most frequently used product inltieal construction industry. However,
there has been very little or no relevant inforomatbout the manufacturing standards and
quality of locally-made bricks as compared to tingagion in developed countries.

XRD revealed that the raw soils used by the locatkkindustry are comprised
predominantly of quartz, albite and chlorite alomigh illite, melilite, calcite and
orthoclase. In the processed brick-samples, mudlitd cristobalite were not observed
indicating the use of a low-firing temperature (8AC) and absence of kaolinite in raw
materials. Consequently, the local-brick specimerse expected to be more porous and
mechanically weak as compared to those from advhooantries. Naked eye examination
revealed that the sample bricks have had non-uniflour and that pebbles are present —
being a further indication of processing of initialv ingredients. Cracks found in the fired
brick samples were seen as further indication qiroper heat-treatment and processing.
The transformation of calcite into CaO takes plataround 900°C. CaO readily reacts
with moisture to form Ca(OH) This results in a volume increase (“lime blowiptgading
to further increase of brick porosity. Ca(Qlayentually becomes CaG® the presence of
atmospheric C® These reactions result in an increase of voluntkcause the formation
of fissures, which cause further increases of ptyros

Within the limitations of this study, the followirgpnclusions may be made:

1. Quartz, calcite, and albite in raw materialsle/juartz, albite and chlorite were found to
be the majoconstituent phases foumdimost in all fired brick samples.

2. The absence of mullite or cristobalite in thredi samples might be due to the commonly
used low firing temperature (~10@) and absence of kaolinite in the raw materials.

3. The local brick was also found to be more poraml thus it could be mechanically
weak as compared to that from advanced countriesiuse of improper and non
scientific method of their processing and heatttneat.

4. The cracking observed in some of the bricks iigh due to abrupt change in
temperature and inappropriate processing.

5. The transformation of calcite into CaO in thegance of atmospheric carbon dioxide,
might cause the formation of fissures, which resutfurther increases of porosity.
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Syhtnesis and characterization of dipentaerythritol -intercalated
layered double hydroxide

Sumio AISAWA', Hidetoshi HIRAHARA®, Chie NAKADA®, Eiichi NARITA!

'Department of Frontier Materials and Function Enginming, Graduate School of Engineering, Iwate Ursitg,
Morioka, Iwate 020-8551, Japan; enarita@iwate-ujac.

Layered double hydroxide (LDH) is well-known aslhgtalcite-like compound, anionic
clay, host-guest material. In recent, LDH has nesgticonsiderable attentions due to their
potential technological applications such as adtaanion-exchangers, stabilizers and
reinforced fillers for synthetic or natural orgamiolymers. On the other hand, polyhydric
alcohol is a versatile building block for a pregama of many polymer compounds, and
dipentaerythritol (Dpe) is a component of polyviylloride (PVC) stabilizers and olefin
antioxidants. In our previous studies, we have seded the intercalation of non-ionized
guests such as sugars, cyclodextrins and polyhwdcighols into LDH interlayer by the
calcination-rehydration reaction (Hirahara et 2004).

In this study, we investigated the intercalatiorDpfe into Mg-Al LDH interlayer both
by the calcination-rehydration reaction and thermaalction using molten guest substance
(Carlino and Hudson, 1994).

In the intercalation test of Dpe into LDH interlayby the calcination-rehydration
reaction, Dpe was found to be hardly intercalatedlike polyhydric alcohols because Dpe
formed a strong intramolecular hydrogen bondingweteer, in the thermal reaction at
200~235°C, the solid product has the well-ordemgatied structure. The expansion of d-
value was generally observed due to the intercalatf guest molecules into LDH
interlayer space. The d-value of the resulted LDirtaining Dpe decreased to 0.68 nm
from 0.78 nm of the pristine carbonated LDH, sugiggsthat the reduction of interlayer
distance was caused by decarboxylation and dehgdraf the carbonated LDH and the
formation of a strong hydrogen bond between hydrgxgup of the intercalated Dpe and
the LDH basal layer. The results of FT-IR, TG-DTAdachemical analysis also exhibited
that Dpe was well stabilized in the LDH interlagpace.

We will also propose the application results of thee/LDH as novel stabilizer and
filler for PVC.

References:
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A blend of Al-rich and Fe-rich sodium bentonites — a potential filler for

geosynthetic clay liners?

Slavka ANDREJKOVICOVA?, Ilvan JANOTKA? and Peter KOMADEL"

Institute of Inorganic Chemistry, Slovak AcademySaiences, Dubravska cesta 9, SK-845 36 Bratislava,
Slovakia; Slavka.Andrejkovicova@savba.sk

2|nstitute of Construction and Architectupvak Academy of Sciences, Dlbravska cesta 9, &K08
Bratislava, Slovakia

Enhancement of geotechnical parameters of Fe-ectoite of lower smectite content
(L = Lieskovec, Slovakia, 29-56% montmorillonitey hddition of an Al-rich bentonite of
higher smectite content (JP = JelSovy potok, Slaya#d% montmorillonite) is discussed.
L:JP mass ratios of 65:35, 75:25, 85:15 were testddition of more expensive €aJP to
Cd"-L bentonite caused increase in some geotechniogepties, such as liquid limit (W
by 20% and water adsorption measured by EnslinEsby 50% compared to raw €a_
samples; however, the parameters were still insefft for applications of G&blends for
sealing purposes.

After natrification of the blends with soda ash tpeotechnical parameters markedly
improved. The primary factor affecting the geotdchhproperties of the blends in this
series was the smectite content in L bentonitealeith the L:JP ratio. Higher smectite
and higher JP contents caused increased liquid &md water adsorption by Enslin test
values and decreased permeability coefficients. fiipeest w and E values for the Na-
L11/JP blend resulted from the highest smectiteeatrin L11 (56%), while low values for
Na-L5/JP blend were the consequence of the lowmsttte content in L5 (29%). The
natrification process of Ga&L samples to their Nacounterparts resulted in increased
liquid limit values by 95% in comparison with the’Gforms and water adsorption by
Enslin test by 65%.

Permeability coefficients of the order of om.s* for all the blends were sufficiently
low. The liquid limit and water absorption valuestbe blend containing 65 mass % of
Na'-L and 35 mass % of NaP bentonites fulfilled all the requirements omtgehnical
parameters of bentonites used in GCLs.
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Detrital mica transformed to mixed-layer illite/sme ctite under early
diagenetic conditions. Back-reaction processes

Xabier ARROYO?, Javier AROSTEGUI', Fernando NIETO?
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2 Instituto Andaluz de Ciencias de la Tierra and Bé@mento de Mineralogia y Petrologia, Universiced
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The study by HRTEM of marly samples of the Uppeet&ceous materials from the
Alava Block (Basque-Cantabrian Basin), to undexbtaheir diagenetic evolution
(ARROYO et al., 2007), has shown the beginninghaf transformations in some detrital
micas under early diagenetic conditions.

The textural study has been focused in the phelaanships between some detrital
micas and mixed-layer illite/smectite (I/S). Theuks obtained using HR images, SAED
patterns and microanalyses show in some casesdlteicas with the crystal edges
transformed to R1, R3 or R>3 I/S, which indicatasksreaction processes occurring under
early diagenetic conditions. This transformatiorxdsts spatially and temporally, in the
same samples, with the normal prograde transfoomati smectite to mixed-layer I/S.

It is important to highlight the use of the terfatk-reaction§ which we apply to
differentiate this genetically prograde processnffmetrograde diagenesidNIETO et al.,
2005), which implies the superposition of low-gradmerals on higher-grade assemblages
via fluid-mediated processes.

It can be concluded that ordered mixed-layereitimectite can be produced in
diagenetic conditions through prograde reactionth bmom smectite and from detrital
micas by back-reactions, which can only be apprediainambiguously when textural
relations can be directly observed, for exampl&iRTEM.

Acknowledgements: Financial support was suppliedR@gearch Project no. CGL2007-
66744-C02-01/BTE of the Spanish MICINN and a Basgogernment grant (PFIDEUI).
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Physicochemical and magnetic properties of aluminiu m and
zirconium pillared clays

Cherifa BACHIR?, Peter G. WEIDLER®

Ynstitute for Technical Chemistry Water and Geotedbgy, Forschungszentrum Karlsruhe,Hermann-von-
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Among pillared clays, the Al-PILCs have been theufoof investigation, while the Zr-
PILCs have received relatively little attention aese of the sensitivity of the Zr(IV)
species to environment conditions.

Calcination converts the different polyoxycatioreqursors into their corresponding
oxide pillars. Dehydration and dehydroxylation b&tcharged pillars during calcination
give rise to neutral oxide particles. The heatingcpss also affects porosity, stability and
acidity.

Novel aluminium and zirconium magnetic pillared yslawere prepared at ambient
temperature through ion exchange followed by radoctvith sodium borohydride. The
influence of calcination temperature on the physiemical and magnetic properties of the
resultant Al and Zr pillared clays was investigaigging X-ray diffraction (XRD), B
adsorption-desorption at 77K, magnetization measengs (alternating gradient
magnetometer, AGM), infrared-spectroscopy withraitged total reflection (FTIR-ATR),
and simultaneous thermal analysis (STA).

For gas adsorption a new advanced evaluation metlag used. This method is based
on DFT (density functional theory) and providedatale information on the porosity and
pore size distribution of PILCs and their magnétiens.
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Titanium magnetic pillared clays Ti-M-PILCs: A MOss  bauer
spectroscopy and superconducting quantum interferen ce devices
(“SQUID”) study

Cherifa BACHIR®, Peter G. WEIDLER?, Y. LAN?, V. MEREACRE?, Annie K. POWELL?

! Institute for Technical Chemistry Water and Gebtedogy, Forschungszentrum Karlsruhe, Hermann-von-
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2 Institute for Inorganic Chemistry, University ofsruhe (TH), Engesserstr. 15 Geb. 30.45, Karlgrif6131,
Germany.

Titanium magnetic pillared clays (Ti-M-PILCs) wepeepared from ion-exchanged Fe-
titanium pillared montmorillonite by reduction witsodium borohydride at ambient
temperature.

The magnetic properties of Ti-M-PILCs were investegl using superconducting
quantum interference devices (“SQUID”) and Mosshapectroscopy. The measurements
were done at low temperature because of the patdathnological applications of Ti-M-
PILCs.

Here we present preliminary data on the magneti@ateur of titanium pillared clays
obtained using SQUID, such as the hysteresis paeana¢ different temperatures, and
magnetization measurements after cooling in zerll {ZFC) and in low magnetic field
(FC).

Mdossbauer spectroscopy is used to assess the eatte of iron, and the presence of
iron oxide phases, in Ti-M-PILCs.
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Middle Jurassic black shale (Skrzypny Shale Formati  on) —
palaeoenvironmental significance one of the oldest deposits of the
Pieniny Klippen Belt

Krzysztof BAHRANOWSKI*, Adam GAWEL', Katarzyna GORNIAK®, Leszek MARYNOWSKI?,
Tadeusz RATAJCZAK?!, Tadeusz SZYDLAK®

'AGH University of Science and Technology, DepartraéMineralogy, Petrography and Geochemistry,
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2University of Silesia, Faculty of Earth Sciencek; 200 Sosnowiec, ul.¢Bziiska 60, Poland

Toarcian-Lower BajocianBositra (“Posidonia” black shale with spherosiderites
(Skrzypny shale formation) are one of the oldesksoof the Pieniny Klippen Belt. This
deposits represent of widespread Tethyeckennmergiefacies appearing during the
earliest stage of the Pieniny basin history. Thezggky Shale Formation of the Niedzica
Succession exposed in the outcrop below the Caajakllippe in the upper part of the
Homole Gorge has been investigated. They consistadf olive grey shale with small
flakes of micas. Loaf-shape siderite concretiormuoavithin this shale. The components of
the shale are clay minerals and micas such as: iHigh I/S, illite, kaolinite, biotite
partially alters to a chlorite and white mica. Shgain (up to 15um) of quartz and
feldspars and calcite occur as well. SEM/EDX imagkthe shale show the orientation of
clay minerals flakes approximately horizontal. Leangiica and chlorite flakes have been
rotated 30to 9C, so that incipient slaty cleavage is developedcrdtitructures and clay
minerals assemblage of the rocks studied develapéigh grade diagenetic conditions.
Organic matter occurring in them (TOC app. 1%) shdwgh thermal maturity as well. As
indicators of the source of the organic matiealkanes and izoprenoids have been used.
According to the obtained data, mixed terrestriatime organic matter occurs in the rocks
studied but the later of them strongly prevailseThtio of pristane/phytane is 1.8. It is
ambiguous but indicate rather oxic condition of a®pon. TOC value, occurring of
siderite concretions and molluscs fossils in theksounder consideration confirm the
sedimentation in oxidizing water column and oxygepleted pore water.

Acknowledgements: This work was partially financg@lpported by the AGH Grant no
11.11.140.158
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Sorption of chromate by clinoptilolite, glauconite and montmorillonite

modified with alkylammonium surfactant
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Clay minerals and zeolites have a very limited capdor sorbing anions. The anion
exchange capacity of these silicates, however,beaconsiderably improved by attaching
cationic surfactants to their surfaces. Here we mama the chromate sorption capacity of
selected minerals that have been modified with tdesgtrimethylammonium (C16)
cations.

Clinoptilolite (Cl) from Dyhgowka, glauconite (GI) from Lubartéw and
montmorillonite (Mt) from Chmielnik (all localitiesn Poland) were used as starting
materials. Their cation exchange capacities (CE@=ermined by adsorption of C16 ions,
are 16, 18, and 95 cmol/kg, respectively. The nailsewere then treated with solutions of
C16 bromide at concentrations equivalent to 0.2b+tithes the CEC. The products were
characterized by IR spectroscopy, XRD, and thean@ N contents.

The sorption of chromate by the organically modifisilicates was measured
spectrophotometrically as a function of pH (1.3-&6y Cr(VI) concentration (0.02-6.24
mmol/dn?), using a solid/solution ratio of 20 g/dm

The amount of chromate removed from a solution \aithinitial Cr(VI) concentration
of 2.11 mmol/dm decreased with increasing pH in the range 1.3-fder these
conditions, the silicates treated with C16 surfactat 1.0xCEC showed widely different
capacities for sorbing chromate (e.g. Mt: 103—-16alfkg and Gl: 65-23 mmol/kg). By
contrast, the amount of chromate removed by theerala modified with 2.0xCEC
concentration of the surfactant was similar (94rol/kg).

Maximum sorption of Cr(VI) (280-125 mmol/kg) was sanved at pH 2.6-4.1 with
organo-silicates modified at 1.5 or 2.0xCEC conaitin of the surfactant. Considerably
lower values (168—46 mmol/kg) were obtained witmenals prepared using 1.0xCEC
concentration of the C16 ions, especially glauaiflt02 mmol/kg) and clinoptilolite (46
mmol/kg).

Acknowledgements. This work was supported by theHAGniversity of Science and
Technology (Krakow, Poland), the research projéct1.140.158.
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Clay minerals in organic and mineral soils and sedi ments
from the Unistaw Basin (Poland)

Agata BARTKOWIAK?, Jacek DEUGOSZ?, Mirostaw KOBIERSKI*, Ryszard ZAMORSKI?

'Department Of Soil Science and Soil Protection, @ebartment of Biochemistry, University of Technglagd
Life Sciences, 6 Bernardska St., 85-029 Bydgoszcz; jacekd@utp.edu.pl

Organic and mineral deposits are typical sedimemtsurring on the plain of the
Unislaw Basin, a part of the lower Vistula vall@hey are mainly extra-channel sediments
of lacustrine (peats, gyttias) and fluvial (alluwi) origins developed over many
sedimentary cycles (KORDOWSKI, 2003). The minertt pf these deposits is composed
mainly of clay, comprising up to 80% of the sedihsen

The objective of the study was to determine theemgilogical composition of these clay
fractions in the context of their differentiatiomcathe effect of late post-sedimentation
processes on the composition of clay minerals.Sililesamples were prepared according to
method of Jackson and analyzed by X-ray diffractising a HZG-4 diffractometer.

The investigations showed that smectite mineratsidated in the deposits under study.
They occurred in the form of pure smectites or asethlayer illite/smectite with more
than 80% smectite. This could be caused by a higbemtage of the fine and very fine clay
fraction, which confirmed the peligenic charactértte sedimentation. The presence of
illites and chlorites was also considerable. Thghbést amounts of illites were found in the
fraction isolated from the surface horizons. Thigswprobably caused by an illitisation
process, which was more intense during fertilizatiespecially with potassium. On the
contrary, the percentage of chlorites found inithestigated deposits was uniform in all
the samples. Those were mainly ,pedogenic chlidritéhe only exceptions were two
horizons with detrital chlorites.

The composition of the clay fraction of the dep®situdied showed a high uniformity.
It was similar to that of the same fraction of gghclay occurring in the area of a morainic
plateau surrounding the investigated terrain.

Reference:
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! Babes-Bolyai” University, Faculty of Biology and Geolog9epartment of Geology,

1 M. Kogilniceanu st., 400084 Cluj-Napoca, Romania; bede@hinge.ubbcluj.ro

2 Babey-Bolyai” University, Faculty of Chemistry and Cheral Engineering, Department of Chemical
Technology, 11 Arany Janos st., 400028 Cluj-NapBcemania

A bentonite sample from Pegtedeposit, Cluj county (Romania), was used to reeno
heavy metal ions (Ph Cdf*, Cr*") from wastewaters. A representative sample ofdreéte
from Petrati (Cluj county) was characterised by means ofaefspecific area (BET), wet
chemical and thermal analyses, X-ray diffractiolRD) and Fourier transformed infrared
(FTIR) spectroscopy. The bentonite deposit fronrdggtformed at the contact between
Upper Jurassic limestones and basaltic andesit@ssanordinately basalt bodies. These
rocks are composed of clay minerals (mainly smectiand subordinately opal, quartz,
feldspar, and mical/illite; as minor phases, clifofite.

The bentonite sample was used as powder, partigkbsgrain size smaller than 0.2
mm, without any chemical treatment. We studied itffluence of the working regime,
static and dynamic (3D shaker) over the processiefity. We worked with a solid: liquid
ratio of 1:10. In order to determine the exact emiation of heavy metal ions, water
samples were taken every 24 hours in static regimgk every 15 minutes in dynamic
regime, until the equilibrium was reached. Cadmiand lead ions in solution were
determined using an ion selective electrode anid epter, while in case of chromium ions
we used a spectrophotometric method. Experiments warried out at 2€C without pH
modification for the synthetic solution. We used nmocomponent synthetic wastewaters
containing cadmium, lead and chromium ions. Reme¥fitiencies (%) and adsorption
capacities (mg N/g) were calculated in order to establish the diffeaess of the
considered bentonite sample in the heavy metalrem®val process.

The bentonite sample proved to be efficient for thmoval of the considered heavy
metal ions, removal efficiencies up to 97.82% (casmremoval in dynamic regime) were
reached.

45



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Thermal behaviour of lead-containing bentonite from Gador

Monica BENITEZ-GUERREROQ", José PASCUAL-COSP", Viadimir BALEK?, Milan BENES?,
Jan SUBRT?, José Luis PEREZ-RODRIGUEZ*, Luis Alan PEREZ-MAQUEDA*

! Dpt. of Civil Engineering, Manufacturing and Maitds, University of Malaga, 29013 Malaga, Spain;
jpascualc@uma.es

2Nuclear Research Institufée?, plc., 250 6&e?, Czech Republic

3 Institute of Inorganic Chemistry ASCR, 250/&&, Czech Republic

4 Institute of Materials Sciences, CSIC - UniversihBevilla, 41092 Sevilla, Spain

The treatment by smectites (e.g., montmorilloriigentonite) of effluent water for uses
other than human consumption, has been the subjestveral reports (MELLAH &
GHECROUCHE, 1997; BARBIER et al., 2000). The pracgsnerates sludges containing
different types of pollutants (organic compoundd Aravy metal ions) among which lead
is of special concern because of its toxicity.

One possible solution to this problem is to contkeet sludges into ceramic-like solid
materials for potential application in the buildiagd construction industries. A thorough
knowledge of the thermal, physical, and mechamcaperties of lead-containing smectites
is required for developing and optimizing the pretitan of ceramic materials.

To this end, we have investigated the thermal biebawf a PB*-bentonite, formed by
saturating a Nabentonite from Gador (Almeria, Spain) with?Phusing ETA, DTA/TG,
XRD, and SEM. The emanation thermal analysis (ET#gsed on the ratio of radon
released from labeled samples, can reveal micistial changes due to interlayer collapse
during sample dehydration (BALEK et al., 2008).
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Clay minerals in zeolite deposit of Poljanska, Croa tia

Vanja BISEVAC', Darko TIBLJAS", Drazen KURTANJEK®, Sinisa MIKLAUZIC', Drazen BALEN',
Stjepan SCAVNICAR

*University of Zagreb, Faculty of Science, DeparthwrGeology, Institute for Mineralogy and Petrojog
Horvatovac bb, HR-10000 Zagreb, Croatia; vabise@aeol.pmf.hr

Clay minerals in the Lower Miocene zeolite (anale) deposit of Poljanska (southern
slopes of Mt. Papuk, Slavonia, northern Croatiajehaeen investigated. Complex analyses
of lithological members of Poljanska area providgight into their modal composition and
origin (physico-chemical conditions of sedimentatialiagenetic alteration and genesis).
Among different sedimentary members contemporatprdiwrites, miscellaneous pelites
(shales, dolomitic marls), tuffs, tuffites and adéous sandstones can be distinguished.
Variability of mineral composition, texture and wstture of sediments belonging to
different parts of sedimentary column indicate gemof climate, depth and expansion of
the lake, in which sedimentation took place, thedkand amount of detritus. Sediments
deposited in fresh- to brackish-water lake, represkby calcareous-marly rocks, in which
clay minerals are represented by montmorillonita @soduct of a volcanic glass alteration
can be found in the bottom and in the middle ofgbdimentary column. With increasing
salinity and alkalinity of lake water, quantity ofontmorillonite diminishes. lllite is the
dominant clay mineral in the layers of authigemalaime bearing dolomicrites, pelites and
tuffites deposited in the saline-alkaline lake.
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Bentonite modifications with new biopolymers for HD D mud
tukasz BONIECKI', Daniel DYNDOR?, Danuta BIELEWICZ®, Stawomir WYSOCKI*

IAGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakg®0-
058, Poland

Bentonite is a naturally occurring material conggbsprimarily of fine-grained
montmorillonite. Its high ability to adsorb watendaunique rheological properties make
bentonite clay, extremely widely used in the entiiiding industry.

HDD drilling fluids have some important functiond. good drilling fluid should
provide optimal cutting transport, have high lubtion in stem and drill bit lubrication as
well as stabilize the borehole permanently by sgathe walls of the drill well. These
functions are desired to enable entirely efficidnilting process.

The most widely used drilling fluids for HDD apgditions are based on bentonite. Our
laboratory research is focused on modificationedésted bentonites by new biopolymers
to reach certain range of required parameters agclow viscosity, high yield point and
ability to create gel structure. It is also impottao note that minimizing of filtration is
highly desirable.

Based on the research, it can concluded that tisereed HDD fluids exhibit good
technological parameters, as well as low filtrati@ur laboratory research proves to be
effective at bentonite modifications with the us@ew biopolymers.
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Using an attapulgite clay for the removal of Pb (I ) from solution

Lilya BOUDRICHE™?, Rachel CALVET?, Ange NZIHOU®, John DODDS?, Henri BALARD?,
Boualem HAMDI?

1C.R.A.P.C, Bp 248, Alger Rp, 16004, Alger, Algénisud_lil@yahoo.fr
2.E.P.C.M.A.E, Faculté de Chimie, USTHB, BP 32, Bab Ezzouar, 16111, Alger.
3 EMAC, Campus Jarlard, Route de Teillet, 81013 ACBilex CT 09, France.

4 E.N.S.C de Mulhouse, ENSISA-W, 11, rue Werne@¥Bulhouse, France.

Many industrial processes, in particular in metafjy tanneries and in chemical
manufacturing, discharge aqueous effluents comgihieavy metals. These heavy metals
are not biodegradable and tend to accumulate iimglierganisms causing health problems
(POTGIETER et al., 2006). Accordingly over many ngegarious technologies have been
developed for the removal of metal ions from aquesolutions. These include chemical
precipitation, filtration, membrane systems and en@cently the use of natural absorbents
such as mineral clays (AYARI et al., 2005). Here mresent the results of a study to
evaluate the use of an attapulgite clay from thekii region of Algeria, for the removal of
lead from wastes solutions.

Mineralogical characterization of this alumino<sdiie shows that it has a fibrous
structure and presents a high surface area wigtrtaie porosity. The retention process is
characterized by adsorption isotherms and we exaittia influence of the contact time
between attapulgite and lead, as a function optieof the solution and the concentration
of lead in the solution. The amount of lead adstre the clay was measured using an ICP
Spectrometer.
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Amorphous Fe and silicate phases of hydrothermal or igin from the
British HMS Challenger expedition 1872-6

Javier CUADROS!, Vesselin DEKOV?

"Department of Mineralogy, Natural History Museurontion, SW7 5BD, UK; j.cuadros@nhm.ac.uk
?Department of Geology and Palaeontology, Universit§ofia, Sofia, 1000, Bulgaria

The HMS Challenger went around the world in 187®+Gan expedition devoted to
Natural History. Among other specimens, the scéstaboard collected samples from the
seafloor, and thus this became the first oceanbiragxpedition. Some of the seafloor
samples collected in the south-east Pacific weralliferous sediments produced by the
hydrothermal activity at the East Pacific Rise. {haee part of the collection at the Natural
History Museum in London and have not been studiade short after the expedition, in
the late XIX century. We analysed some of thesepsesnto study the authigenic Fe and
clay phases, using chemical analysis (ICP AES), XdRD SEM-EDS. The samples closer
to the continent display a significant detrital etial component from the Andes (chlorite,
plagioclase, illite, smectite, kaolinite and quarfehis component decreases rapidly away
from the continent and samples become increasidgipinated by biogenic calcite and
amorphous phases. After calcite removal, the XRiepas of the amorphous phases are
compatible with Fe oxyhydroxide and silicate phas€&M-EDS analysis revealed
abundant mineral grains of small size and quasietitee composition. No smectite
signature can be found in some of the samplestargithese grains are interpreted to lack
a crystalline structure. Chemical analysis of talfiee samples reveals that they are
composed of two types of phases: Fe-Mn-rich andl3ieh. The former is the product of
metal precipitation from the hydrothermal plumeeThtter is a mixture of detrital phases
from the continent and the amorphous aluminos#iqatase, likely precipitated by reaction
of the Si-rich hydrothermal fluid with seawater. eTmorphous silicate phase has the
interest of providing an example of the early stagesmectite (?) formation from fluids in
a submarine hydrothermal environment.
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Detoxication of drilling waste contaminated with oi | products and their

management in ground environment on the example of the
Podkarpacie district

Lucyna CZEKAJY, Jerzy FIJAL?, Andrzej GONET?, Stanistaw STRYCZEK, Ireneusz GRZYWNOWICZ®,
Kazimierz MACNAR*

IAGH University of Science and Technology, Faculriling, Oil and Gas, al. Mickiewicza 30, Krakow
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2AGH University of Science and Technology, Facult@eology, Geophysics and Environmental Protectin,
Mickiewicza 30, Krakow, 30-058, Poland

SUniversity of Agriculture, al. Mickiewicza 21, 32 Krakow, Poland

“0il and Gas Prospecting Company, ul. Asnyka 6, 38-asto, Poland

The results of analyses of oil-products removalrdrilling waste using a complex
chemical-biological method are presented in theepaphe waste management in ground
environment has been considered. The results ahicha¢and porosity analyses of mineral-
phase have been considered. They document trarstformof waste in the course of
detoxication processes. The quality of anthropagground system containing detoxicated
waste-ground composite was evaluated based onafavpresults of plant species growth
and observation of the reclaimed area. The restiéxperiments showed the opportunities
of treated drilling waste management in ground rmvhent.
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Spectral characterization of Nigde-Dikilitas clays (Central Anatolian
region, Turkey) and petroleum

Burhan DAVARCIOGLU*

'Department of Physics, Aksaray University, Aksaé®1,00, Turkey; burdavog@hotmail.com

Characterization of Nigde-Dikilitas clays in ther@®l Anatolian region (Turkey) were
carried out and results were interpreted in teripgetroleum exploration. The clay samples
taken from Nigde-Dikilitas studied area were inigetied by means of spectroscopic
methods. Chemical analyses reveal that the sangblesiically consists of SiQ TiO,,
Al,O3 Fe0s; MnO, MgO, CaO, N#O, KO, CrO; and BOs. DTA and TGA
measurements have been carried out for the detationms of the thermal behaviour of the
clay samples.

Firstly, the FTIR spectra of the clays known asmdtad clays such as illite, illite-
smectite mixed layer, montmorillonite, Ca-montmonite, Na-montmorillonite,
nontronite, kaolinite have been taken, and thensfiectra of anhydrite, gypsum, illite +
quartz + feldspar, quartz + feldspar mineral asgmsis have been taken together with the
standard clays. The minerals included in samplksntdrom Nigde-Dikilitas study area
were identified by comparing their FTIR spectrahnihose of the standard clay minerals
and XRD analysis results. Moreover, to see wheter change occur or not in the
structure of the clay samples which have been t&ffieby thermal process, FTIR spectrum
of the sample belonging to the lower level, (D clay profiles) has been taken. The clay
samples have included Na-montmorillonite, amorplsilisa, feldspar and quartz, and they
have a T-O-T (tetrahedral-octahedral-tetrahedtalctuire.

In recent years, two of the methods for petrolexplaation are organic maturity and
diagenesis of the clay minerals. During the diagenand metamorphism, changes in the
clay structures due to the temperature will refidagree of diagenesis and metamorphism.
Factors including temperature, pressure, depttbandl that are all influential during these
changes along with hydrocarbon formation and thagmy migration of the hydrocarbons
could be explained through the diagenesis of clagemls and organic maturation.
Required temperatures for these changes in thestiagtures are in the same range with
the required for petroleum formation (60-150°@esults acquired by using the organic
maturation could be obtained through the spectualiss of the clay mineral structures.
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BestRock - mineralogy, chemistry, and mineral surfa  ce property
optimization to calculate petrophysical properties of the mineral
matrix

Arkadiusz DERKOWSKI*?, Douglas K. McCARTY?, Jan SRODON®, Dennis D. EBERL®

!Polish Academy of Sciences, Senacka 1, 31-002 Wrakdland; ndderkow@cyf-kr.edu.pl
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BestRock is both a computer program and analytizethod that has been designed to
determine the chemical composition of individuaherals in rock formations and to use as
a tool for wireline log mineral modeling by Fornmti Evaluation analysts. Many minerals
have fixed chemical composition; while others arearacterized by isomorphous
substitutions (e.g. clays, feldspars, and carbshatelemental and mineral concentration
data are optimized to determine individual min@@inpositions. BestRock then calculates
the petrophysical and wireline log response pararsetf the rock matrix. This includes the
distribution of wireline log sensitive trace eleneefe.g.B, Li, Ba, Sr, Sm, Gd, Eu, U, Th)
into individual minerals. The actual values of tloeek matrix petrophysical properties of
the particular formation may differ significantlyofn the default values used in mineral
modeling programs, which are in turn used to cakeuhydrocarbon and water saturation
values that are used in reserve estimates.

This approach combines results from whole rockntjtative phase analysis (QPA),
chemistry, cation exchange capacity (CEC) and dettigah at 110°C. The program allows
the user to define the allowable error limits ihtae experimental input data in order to
deal with the analytical uncertainty. This can lomeal for each sample individually or for
a group of samples being optimized. A primary agstion in the procedure is that the
composition of individual minerals doesn’t changet their concentration does for any
chosen group of samples. BestRock can also consiadepounds that may be present, but
not detected by QPA, such as amorphous Fe hydexatel volcanic glass. Such
compounds my significantly affect the rock propestand the mass balance of the mineral
and chemical analyses. BestRock uses a non-liege-scale mathematical engine for
optimization procedure, based on the minimizatiberoors between the experimental and
calculated data.

BestRock output includes: individual mineral stuwal formulae, grain density,
hydrogen index, oxygen index, photoelectric absonptfactor, volumetric absorption
index, sigma, APl Gamma-ray response, CEC, andrbedavater.

53



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Diversity of natural nanoparticles in soils and cau sative factors
implied

Joe B. Dixon*

'Soil and Crop Sciences Department. Texas A&M UgitigrCollege Station, TX 77843, USA. Email:
j-dixon@tamu.edu. Phone: 979 845 8323.

Ferrihydrite and lepidocrocite crystals grow angsdive seasonally in rice paddies. In
acid soils goethite crystals are very small infleeh by structural Al. Todorokite grows on
siderite boulders and in certain Vertisols. Biriiess disorderly in soils apparently from
the decline in Mn concentration. The major Mn oxide Ultisols and Oxisols is
lithiophorite that contains an octahedral sheeAlofiydroxide and they grow well beyond
the nanometer range. In many soils of Texas there small amount of opal-CT that is
a mixed structure in the colloid particle size ranBalygorskite and sepiolite occur in soils
mostly inherited from the parent sedimentary ro€kdloidal allophane and imogolite form
in volcanic soils and weathered rocks. Halloysimaparticles form in vesicular volcanic
glass. Smectite owing to water and ions between lters is characteristically
a nanoparticle. Smallness factors: time, solutiomposition, crystal structure constraints,
pH, redox conditions, surface adsorption.
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Clay minerals in Histosols formed on outcrops of gr eenschists from
the Svanoy Island (Norway)

Jacek DEUGOSZ, Mirostaw KOBIERSKI', Ryszard ZAMORSKI?

'Department of Soil Science and Soil Protectfgpartment of Biochemistry, University of Technglagd Life
Sciences, 6 Bernardgka St., 85-029 Bydgoszcz; jacekd@utp.edu.pl

The material for investigation was isolated as d¢tagtions from mineral horizons of 4
Histosols developed on the outcrops of greenschis@ted in the southern part of the
Swanoy lIsland. These greenschists occur as thierdaiyn calcareous metagraywackes.
They were developed in the medium and lower Herldmdonging to the middle
Ordovician period (Andersen et al. 1990, SkjerB&4). The soils developed on these rocks
are very acidic (pH 3.2-4.2) and have been subjettteliverse oxido-reductive conditions,
gleying processes being evident in profiles 1 2nd’he mineralogical composition of the
isolated clay fraction (< @m) was assessed in oriented preparations by Xiffxgction.

The analysis showed that the clay fractions ofsitiés under study were dominated by
trioctahedral chlorites. Besides there were rdff@st indicating the presence of large
amounts of amphiboles and albite. The occurrencangihiboles was the most evident in
the humus horizon (A) of Profile 1. Mica occurresiam accessory mineral in all samples.
Probably this was comminuted biotite, as showntlgng (001) and (003) basal reflections
at about 1.1 nm and 0.335 nm, with a very weak 0€fections at 0.5 nm.

The composition of the investigated fraction wamilsir to that of the greenschists
described by Skjerlie (1974) and Anderson et &9(), suggesting that the weathered rock
was developed mainly because of physical weathefuj-creating processes occurred
predominantly in the organic horizons. Gleying has yet caused any significant changes
in the mineralogical composition of the clay fractiof the soils under study.

References:

ANDERSEN, T. B., SKJERLIE, K. P., FURNES, H. (1998unnfjord Melange, evidence
of Silurian ophiolite accretion in the West NorwegiCaledonides. J. Geol. Soc.,140,
59-68.

SKJERLIE, F. J. (1974): The lower palaezoic seqaefahe Stavfjord district, Sunnfjord.
Norges geologiske undersgkelse, 302, 1-32

55



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 & 55
www.Mineralogia.pl 9] %

' &

MINERALOGICAL SOCIETY OF POLAND ;/,1/ 3

6? '7“0\0
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO
Development of novel synthetic layered complex meta | silicates with

enhanced performance properties
Jane DOYLE®
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Rockwood Additives manufactures a range of syitHayered complex metal silicates
under the trade name Laporgte

Laponite®® resembles the natural clay mineral hectorite inthbstructure and
composition and shows a number of distinct advagagpmpared with natural clays. Its
efficiency as a rheology control agent is many srhagher and it can be dispersed rapidly
in water to give colourless, transparent, highiydtropic gels.

The unique properties of synthetic layered siésabave lead to them being used in
highly specialized and niche applications. Thegoffcope for use in a wide range of water
based systems particularly those which are gelfedoatain suspended solids. Very high
viscosity build at low shear, combined with verwleiscosity at high shear allows use in
sprayable systems or formulations that can be pdmpkeology “engineering” by
combination with other thickeners to meet specifipplication requirements and
stabilization of multi-phase systems e.g. wateebdasulticolour paint.

Synthetic silicate particles have an electricalharged, platy structure with very high
surface area, BET ~400°rg* and physical surface ~100Gqj". This makes it useful as an
antistatic agent, a barrier for macromoleculesadsorbent and a carrier for other chemical
agents. Laponite is chemically pure and consistent in its propertis it is synthesized
under carefully controlled conditions.

The presentation will summarise our research @ogre to develop new synthetic
layered silicates with enhanced properties. Weahte to carry out custom modification of
synthetic silicate structures and composition toange particle size and charge,
morphology etc and develop new materials that rspetific requirements. These changes
have led to new materials with improved performapagerties; this in turn has expanded
the range of industrial application fields wherentbetic layered silicates can be used
effectively. We have carried out organo-modificatiof these structures to develop new
properties such as anti-microbial activity and agson of specific/targeted molecules.
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Mineralogical reactions in a multi-layer hydraulic sealing system
during saturation with a rock salt brine

Katja EMMERICH', Gerhard KEMPER, Franz KONIGER®, Durime BUQEZI-AHMETI", Stefan
SCHLAGER?, Matthias GRUNER?, Wolfgang GASSNER?, Martin HOFMANN?, Rainer SCHUHMANN"
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WGT, P.O. Box 3640, 76021 Karlsruhe, Germany (katjnerich@itc-wgt.fzk.de)
2SCHLAEGER-mathematical solutions & engineering,rH#Bad Meinberg, Germany

SInstitut fiir Bergbau und Spezialtiefbau, TU Bergidwmie Freiberg, Gustav-Zeuner-Str. 1A, 09596 Frgjbe
Germany

An innovative multi-layer hydraulic sealing systéon application as component of the
geotechnical barrier in hazardous or radioactivestavadeposits was developed and its
functionality was demonstrated in semi-technicapeziments (HTV-1 and HTV-2)
(KONIGER et al., 2008). A rock salt brine was usetause any observed parameters are
of conservative character (SITZ et al., 2003). Tiesv sealing system combines sealing
layers (DS) of Ca-rich bentonite with equipotentiaiers (ES) of silty materials of
different hydraulic properties. Although bentonitewell established as a component of
sealing constructions, there is a notable lackxpBemental data on the bentonite reactions
during the saturation process of sealing conswosti Dismantling of HTV-1 and HTV-2
yielded more than 1000 samples and analysis isostoing. However, our preliminary
results already provide insight into the time-defesh bentonite transformation under
defined saturation conditions that simulate the emgcbund pressure regime of the
penetrating brine. Both experiments lasted mora thiee year each. Contact time of the
rock salt brine with the bentonite in differenttdisces from the liquid supply within the
column (d=0.8 m and h=1.8 m) varied for several thdeading to different transformation
states although the salt-water ratio of the brified.@6 was evenly detected within all
moistened DS and ES.
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Destabilization of colloidal microstructure of used drilling mud by

reactive composites — management of treated wastes
Jerzy FIJAL!, Andrzej GONET?, Stanistaw STRYCZEK?, Lucyna CZEKAJ?

'AGH University of Science and Technology, Facuit@eology, Geophysics and Environmental Protection,
al. Mickiewicza 30, Krakéw, 30-059, Poland; dudeigh.edu.pl

2AGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakdw
30-059, Poland

Experimental results have been reported on tlanrent of colloidal drilling waste. It
was dealing with destabilization of the sludges #rdr management. Reactive composite
and nanoconposite materials have been used fodibgigand cross-linking the waste
components. The way of treatment depends on theepties of the used drilling mud: (1)
its chemical and mineral composition, (Il) saliniggnd (111) the content of toxic admixtures.
The mechanism of transformation reaction of théoaddl wastes is discussed based on the
results of chemical analysis, scanning electronesmmopy and mercury porosimetry.
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Fe L-edge X-ray absorption spectroscopic study of i ron in ferruginous

smectites
Will P. GATES?, Bruce C.C. COWIE?, Rosalie HOCKING®**, Annette KOO*, John CASHION?®
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4School of Chemistry, Monash University, ClaytorQ®8Australia

®School of Physics, Monash University, Clayton, 380stralia

As part of the commissioning experiments of thé s6éray beamline (ID-14-01)
facility at the Australian Synchrotron, we collettee L-edge X-ray absorption spectra on
well-characterized nontronites (Gates et al., 20G2)ponites and other iron-enriched
smectites (Gates, 2008; Cashion et al., 2008). be@nline uses an elliptically polarized
undulator insertion device to direct an X-ray lighburce through a plane grating
monochromator into a full UHV surface science etatign with an accessible energy range
of ~90 to ~2500 eV. The highly collimated and paed beam is provided as a high flux
density (~5.5x18 photons/s/200 mA at the sample) area of about3@Gximn.

Fe L-edge spectra of several nontronites, fermuggrsmectites, saponites and reference
high spin minerals were collected using differemtinods to determine spectral sensitivity,
resolution, energy drift characteristics and sangihbility. Samples were mounted as
undiluted powders on carbon tape and the signalm@sitored as excitation energy was
scanned from ~690 to ~760 eV.

Measurement using drain current enabled probingpées with as low as ~2.5% &
(~1.3 mol% Fe). Spectra were of sufficient qualdyenable full resolution of the multiplet
structure of the . and L, edges. Octahedral Fe(ll) can be discriminatechfoxtahedral
Fe(lll) because these two oxidation states havierdifit spectral shapes and energies for
a similar crystal field environment, and the muétpstructure for Fe(ll) is broader than for
Fe(lll). The presence of tetrahedral Fe(lll) causesibtle change in spectral shape, due to
decreased crystal field splitting upon mixing wittoctahedral Fe(lll) in
smectites. Distortions of Fe(lll) sites due to emsed Al and Mg substitutions and
normalization issues diminish the general utilitytos method.
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Clay rocks and mining wastes from Greece as raw mat  erials for
lightweight aggregates

Maria GOREA', Horea BEDELEAN?, Michael STAMATAKIS®, Dana POP?

'Babg-Bolyai University, Faculty of Chemistry and CheahiEngineering, 11 Arany Janos St., 400028 Cluj-
Napoca, Romania; mgorea@chem.ubbcluj.ro

Babg-Bolyai University, Faculty of Biology and Geolo@gpartment of Geology, 1 M. Kédgiceanu St.,
400084 Cluj-Napoca, Romania

National & Kapodistrian University of Athens, Depraent of Geology, Panepistimiopolis, Ano llissid B3,
Athens, Greece

Present study focus on the use of bentonitic recste materials and clayey diatomites
occurring as lignite overburden, as raw materiaisttie production of lightweight ceramic
materials having well-defined properties. Theseaggt materials could be used in the
construction industry as insulation materials. $esere performed on samples collected
from two occurrences from Greece (Drymos old quaiirgessaly and Kleidi area, in
western Macedonia Prefectures). The Drymos sanglendluded in the Sarantaporo-
Elassona diatomite deposit, and mineralogicallysisia of various amounts of quartz,
feldspar (albite/anorthite), muscovite, clinochlcaad dolomite.

Another bulk rock sample was collected from thekthclayey diatomite deposit in
Kleidi lignite basin, where the diatomaceous rosksur as thick overburden of xylite-type
lignite. The main mineral components are: quartddpar (albite/anorthite), muscovite,
clinochlore, and hornblende. There are differermmscerning the chemical compositions
of the analysed samples. However, because theie géement content is low, therefore
there is no risk in using them as raw materials.

Thermal analyses show similar effects: an endaileeffect at temperature range 20-
20°C and an exothermic one between 300°600No or small thermal effects were
noticed above this temperature. In order to oltarlightweight ceramic materials, the raw
clayey materials were wet mixed, passed througbxatuder, plastic formed and then they
underwent heating treatment at temperatures of,6000°, 800°, 900° and 950°C in
a laboratory kiln. The sintered products were st measuring their apparent density and
apparent porosity, absorption capacity, and conspresstrength. The phase composition
and microstructure evolution of the samples wereudented using XRD, IR, optical and
electron microscopy. The preliminary results shbeat the clayey rocks could be used to
produce lightweight aggregates. A good combinatiboompressive strength, porosity and
apparent density could be obtained using combestitdterials (sawdust) during firing at
a temperature about 1100°C.
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Phase composition and technical properties of the P etre sti bentonite
(Cluj county, Romania) as raw materials for ceramic products
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Clayey raw materials represent one of the mosbitapt types of raw materials used in
industrial areas such as ceramic industry or enuiental protection. In such applications,
the type of raw material, especially concerningneical and mineralogical compositions as
well as technological behavior, is essential foraohing materials with properties suitable
to the specific usage function. The mineralogy eneimistry of the Petsé bentonite were
investigated, followed by the technological chagsigation for establishing the best way of
their usage.

The X-ray diffraction, IR spectroscopy and therrmahlyses were complementary used
in the view of establishing the mineral compositione.: montmorillonite —
(Na,Ca) i(Al,MQ),Si4O;o(OH),-xH,0O, the main minerals, muscovite-2M2 —
(K,Na)Aly(Si,Al)40,0(0H),, clinoptilolite-Ca — KNaCax(SixgAl;)O072-24H,0, orthoclase —
K(AISi3)Og, quartz — Si@ tridymite M low — SiQ, cristobalite beta (high) — S}O

The grain size distribution analysed by a lasangtometer has evidenced two fractions
in the 0.5-10, and respectively 10-ffn ranges, classifying the material as fine clay. In
order to study the physical-chemical transformatiohthe bentonitei.e. dehydroxylation
of the clay minerals, carbonate decomposition, &ifom of new phases, etc), the samples
were treated at different temperature 650°, 70@Y°,7800° 850° 900°, 950°C in
a laboratory kiln.

The technological characteristics (water absomptimpacity, apparent density and
porosity, compressive strength) and the microstinectby optical and electron microscopy)
of the fired samples were evidenced. The samplesedkfrom Petrgti bentonite show
high compressive strength. To obtain the lightweigaramic materials with a higher
porosity, saw dust must be added to the clayey maaterial, using a higher firing
temperature (~1150° C). The samples with a low epypadensity and a low compressive
strength could be used in hydroponics, also asidideband fertilizer carrier as well as
decorative ground.
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Diversity of smectite minerals in the Polish Flysch Carpathians marls:

crystal-chemistry and origin
Katarzyna GORNIAK*
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The marls occurring within flysch deposits of thelish Outer Carpathians are smectite
minerals-rich rocks. The smectite minerals in 15lsnaamples (<0.21m size fraction),
Jurassic to Oligocene in age, from all tectonidsunf the Outer Carpathians were studied
to investigate their origin and to determine a ggwlal significance of this rocks

The description of the smectite minerals was nitgdprofile fitting of X-ray diffraction
traces using oriented preparations in differentirsd¢d state (Na, Ca, K, K-Ca and Li) to
investigate their swelling behavior. The structuf@mulae has been determined from
chemical analysis, NMR, Mdssbauer and IR spectmsand the octahedral vacancy
pattern by using thermal analysis.

According to obtained data the smectite minerélthe Carpathians marls are mixed-
layered illite-smectite consist of a high-smectjiltase (up to 95%) and a low-smectitic
phase in different proportions. K and subsequenitis Ca treatment indicate occurring of
low-, intermediate-, and high-charge smectite layaith a high amount of second of them.
The layer charge originate from octahedral subiftits (Hofman-Klemen test, NMR,
Mossbauer, IR spectroscopy and chemical analyse3. d&ith a high proportion of low-
smectitic phase the layer charge originate alsm ftioe tetrahedral sheet. The structure of
the octahedral sheet for all samples investigatesiniilar. The average structural formulae
shows Fe,Mg-rich smectite minerals (0.20-0.48 l@d 0.20-0.26 Mg atoms perdOH,)
similar to the Wyoming standard smectite. The diffece is that thermal behavior of the
smectite minerals studied indicatansvacant octahedral sheet and small amountisf
vacant one.

The structural similarity of the octahedral sheetll samples studied suggested that
transvacant Fe,Mg-rich illite-montmorillonite occurringn the Carpathian marls is
a product of diagenesis of a smectite which formpachary in similar environment from
a parent material of the same origin.

Acknowledgements: This study was partially finahaapported by the Grant AGH no
11.11.140.158
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Diagenesis of pelitic sediments in the Sava Depress  ion (Croatia)
Anita GRIZELJ", Darko SPANIC?, Darko TIBLIJAS®, Marijan KOVACIC?

Croatian Geological Survey, Sachsova 2, Zagrebtaagiizelj@hgi-cgs.hr
%INA d.d. Lovigiceva bb., Zagreb
SFaculty of Science, University of Zagreb, Horvaiobb., Zagreb

Mineralogical investigations of the Miocene pelitsediments were performed on
samples from six wells from the Sava Depressiorb-fmsin in the SW part of the
Pannonian Basin System). The main goal was detatimim of mineral composition
including determination of smectite content intdéismectite and illite and chlorite
crystallinity indices. Paleotemperatures were estith from vitrinite reflectance and
Thermal Alteration Index (TAI) measurements on &gh samples.

The main components of the pelitic sediments areorete minerals and clay minerals
together with ubiquitous quartz. In certain sampkrsaller amounts of feldspars, pyrite,
opal CT and hematite were found. In greater degimgctite and illite-smectite content in
<2 um fraction decrease, simultaneously with illite actdorite content increase. It has
been established, that smectite illitisation israniily influenced by temperature and depth
increase, mineral composition of the rocks (potamsavailability) and exposure time.

Based on X-ray diffraction investigations of pelitisediments from the Sava
Depression, three stages of diagenesis have beealed:

1. Early stage of diagenesis is characteristic foksoftrom depths <1.8 km. In those
rocks smectite, illite-smectite of the randomlyenstratified (RO) type and detritic illite
are present.

2. Intermediate stage of diagenesis, marked with gpearance of ordered type of illite-
smectite was recorded at the depths >1.8 km angbetature higher than 80°C.

3. At depths >4.6 km coresponding to temperatw®80°C, late stage of diagenesis,
characterised by appearance of illite-smectite with0% smectite, has been
established.

Transformation of randomly interstratified RO typgillite-smectite into R1 type, as
well as transformation of R1 into ordered R3 typéof catagenesis of organic matter.
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Analysis by Cu-trien as a tool to chemostratigraphi c correlation of
sediment series

Tomas GRYGAR *, Richard LOJKA™?, Jaroslav KADLEC®

YInstitute of Inorganic Chemistry ASCR, v.v.i., Rezech Republic, grygar@iic.cas.cz
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Clay mineral analysis is rarely used to stratiiapcorrelation of high-resolution
sediment sequences because of insufficient pradiyctof common procedures, their
empirical and semi-quantitative nature, and largene numbers required to such
correlations. Cation exchange with Cu-trien introetl by MEYER & KAHR (1999)
overcomes most of these hindrances whenever theajedals analyzed contain at least
5% expandable clay minerals. Analysis of Cu-trias been validated for pure expandable
clay minerals, but it becomes increasingly popuaso to characterization of sediments
(GRYGAR et al. 2005) and in the last two years eteranalysis of recent soils and
paleosoils.

We tested the stability of the analysis of montitwrite samples with Cu-trien,
checked the influence of common mineral admixtuaes] compared the Cu-trien analysis
results with the results obtained by traditionalCBamethod in analysis of recent and
buried soils. The method with Cu-trien permitsable analysis of real materials in large
sample series whenever stoichiometry of Cu-trietutem and sample weight are
controlled. However, we found that the results aftflien and BaGlion exchange analyses
are not equal if recent and buried soils are dett.

The method with Cu-trien allowed us to succesgfp#érform stratigraphic correlations
in two case studies: Two sediment cores of a StephaB lake from Czech
Permocarboniferous Basins, and many sections ehteftood plain sediments of Morava
River, Czech Republic.
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Intercalated surfactants in SWy-2-montmorillonite
Régis GUEGAN', Fabrice MULLER' and Jean-Michel BENY"
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Surfactants are present in various every day's pfeducts from detergents to
pharmaceutical drugs and cosmetics whose toxioitiably on the membranes of the
biologic cells and some aquatic invertebrates tees thighlighted several times (Talmage,
1994). The preservation of the environment can dalized by the capture of these
substances by using smectite clays. Moreover of én@ironmental interest, the
confinement of surfactants into clays rises someddéental questions. Indeed, the
guaranty of the stability of the surfactant-clagsnposite materials is strongly related to
the interaction between the smectite surface amdthfactant which is far from being well
understood (Mahadevaiah et al., 2007).

For this purpose, we study the confinement of twal& of surfactants, a cationic (the
benzyltetradecyldimethyl ammonium chlorure (BDDA&)d a non ionic (the mono n-
decyl-ether triethyleneglycol (gEs) surfactant into the SWy-2-montmorillonites
exchanged by calcium and sodium ions. With theaiseveral complementary techniques
(X-Ray diffraction, Raman scattering, Infrared spescopy and adsorption isotherms), we
show that the surfactant molecules are intercalatethe interlayer sheets space of the
clays. Several confined surfactant molecule orgditins, depending on the molar quantity
of surfactant inserted, can be highlighted from adeorbed layer to paraffin or micellar
structures.
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Thermal, phase and micro-structural characterizatio n of locally
available kaolin clays
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Thermal, phase and micro-structural analysis oflikasamples collected from the
North-West Frontier Province of Pakistan were itigaded. Dehydration of these clays
occurred at ~90 to 18CQ, followed by dehydroxylation at ~500 to 580 The
crystallization ofy-alumina-type spinel phase or primary mullite begdantemperatures
ranging from ~990 to 100C. The major crystalline phases observed includithise,
paragonite, halloysite and illite with distinct rmpbologies along with other feldspathic
minerals such as albite.

Powdered KN and KB (Swat China Clay Pvt. Ltd.), &KD (Akbari Traders & Durr
Industries) were dried at 110°C and sieved befamalysis using thermal analyses
(TG/DTA) X-ray diffraction (XRD), scanning electranicroscopy (SEM), EDS and XRF.

Dehydration completed by <180 and the dips in the curves at ~534or KE, ~514C
for KD, ~509C for KB and ~498C KN indicate dehydroxylation. The crystallizatiof
mullite were observed at ~9%2 for KE, 992C for KD, 981C for KB and 991C for KN
showing the crystallization of ADs-rich mullite consistent with DTA results. The whig
loss observed at ~40-1%D was due to dehydration, followed by dehydroxglatat ~400-
500°C, which is more (~4%) for KB and KN than KD and KE 3%). At 500-600C, the
weight loss is ~7% in KE, ~4% in KD & KB and ~3%HKiN. The variation in wt. loss may
be due to percentage of pure kaolinite presentEn(K13.6 wt.%) at 500-60C in pure
kaolinite. XRD revealed the presence of kaolinitel allite in KE and kaolinite, illite,
gaurtz and albite in KD, paragonite, kaolinite itdbmontmorillonite, and halloysite in KB,
and paragonite, kaolinite, albite, montmorillonéed quartz in KN.

Secondary electron microscope SEM images of sanmplesaled book- and flake-like
grain morphology in KE, soft, mealy and hexagor@ped grains in KD and rod-shaped
halloysite and clinochlore grains in KB and KN, pestively.

The phase transformation temperatures are difféoertifferent clays due to variation
in composition and level of feldspathic mineralegant. The crystallinity in KB and KN is
lower than KE and KD as revealed by XRD peaks ffierformer samples. KB and KN are
composed of rod-shaped hallosite/clinchlore gravhsreas the microstructure of KD and
KE comprise mealy hexagonal and book-/flake-likairgs, respectively.
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The effect of organocations on the mechanochemical activation of
montmorillonite
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Grinding of clays produces substantial changekérspecific surface area and structure
as well as partial-to-complete material amorph@ratDry grinding is also an effective way
of obtaining ultrafine powders. Because of theiaBmarticle size and high surface area,
these nanoscale materials have found industrialicapipns. In this work, an industrial
product JP A030 (Envigeo Inc., Slovakia) basedalgoly Potok bentonite (Slovakia) and
three organoclays were ground in a high-energy giéag mill with steel balls. The
duration of grinding varied from 1 to 20 min. Theganoclays were prepared from the JP
A030 material through ion-exchange with tetramethyinonium,
octyltrimethylammonium, and octadecyltrimethylamnuon cations, and denoted as TMA-
JP A030, OTMA-JP A030, and ODTMA-JP A030, respetivThe ground products were
characterized by XRD, TA, SEM and EDX analysis.

The decrease in dehydroxylation temperature asliggrtime increases, is related to the
breaking of hydrogen bonds between the montmoititolayers. The relative mass loss
also decreases with an increase in grinding timethfee organoclays are more resistant
against mechanical destruction by dry grinding thhe initial Ca-JP A030 material.
ODTMA-JP A030 seems to be the most resistant ia thgard. The long-chain organic
cations apparently protect the organoclay particdsnding decreases layer ordering in
ODTMA-JP A030 although the bonds between the odatiend tetrahedral sheets are not
substantially destroyed. Amorphization of montmoriite caused by intense grinding is
markedly retarded after replacing the inorganiciocat with alkylammonium cations,
especially long-chain species.

67



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 59 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ ,@
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Rubber-layer silicate (nano) composites
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This work is oriented towards investigation of amg modifications of clay materials
and their possible applications in polymer compssiBentonitic industrial product JelSovy
Potok A030 (JP A030) from Slovakia was ion-exchahgéth tetramethylammonium
(TMA) chloride, octyltrimethylammonium (OTMA) bromie and octadecyltrimethyl-
ammonium (ODTMA) bromide to prepare the organocldaysdA-JP A030, OTMA-JP
A030 and ODTMA-JP A030. The parent clays and thgaoo-clays were used as
aluminosilicate fillers for preparation of naturabber-layer silicate (nano) composites.

Results of the EDX analysis confirm successful éanhange of inorganic cations with
the organic species. The X-ray diffraction datavshbat the long-chain alkylammonium
ions ODTMA" are intercalated between the layers, adopting eadurimolecular
conformation, while OTMA and TMA' ions show the monomolecular arrangement.

Polymer-layer silicate (nano) composites were greg by direct polymer melt
intercalation; in some cases the mixtures of rulaimel clay contained also 15% of silica as
conventional reinforcing filler. The effect of tleday or organoclay loading on the tensile
properties was measured in the range 1 to 10%ssSatebreak, strain at break and modulus
M100 were evaluated from the tensile tests.

ODTMA-JP A030 modified sample appears to be thetnedfective filler among the
organoclays. Similar values of composite elongatiom obtained with ODTMA-JP A030
and unmodified JP A030. Organoclays with shortékylakchains are less effective.
Mechanical properties of natural rubber with silieee enhanced upon addition of
hydrosilicate filler. The highest stress and stratirbreak values of composites with silica
filler are obtained for blends containing JP AO®ilica addition leads to significant
increase in mechanical properties of compositel WIA-JP A030. Addition of 10% of
JP AO030 causes increased strain of the composite2by in comparison with the one
containing 15% of silica, while the stress values eomparable. This is promising for
substitution of more expensive silica with unmcetificlay JP A030 in natural rubber-
composites.

Acknowledgements: The authors are grateful to theak Research and Development
Agency (grant No APVV-51-050505) for supportingstnésearch.
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Aspects of the evolution of green pelletal clay

Jennifer HUGGETT®

'Petroclays, Heathfield, E Sussex, TN21 8QP, Uks@yetroclays.com & The Natural History Museum,
Cromwell Rd., London, SW7 4BD, UK.

The transformation of detrital clay to iron-richag minerals is a complex process
involving mixed layer clays and it is not yet wetiderstood (McCarty et al. 2004; Huggett
et al. 2006). Nor is the geographic and environadedistribution of glaucony and verdine
as clear cut and simple as was once thought. lan@do use these clays as environmental
or reservoir quality indicators we need to undemdtavhat controls their formation rather
better than we do at present. Temperature, watethdéatitude, rate of deposition, Eh,
organic matter abundance are all factors that baes invoked as controls on which iron-
rich clays form and the intensity of the minerdisa. This talk will examine all of these
potential controls, and attempt to make sense @tthrough analysis of both new and
published data.

References:

HUGGETT J.M., McCARTY D., CALVERT C.C., GALE A.SKIRK, C., 2006: Odinite-
smectite-vermiculite mixed layer clay from the Weshrormation Claiborne Group,
Middle Eocene, NE Texas. Clays and Clay Minerals1®1-127.

McCARTY D.K., DRITS V.A,, SAKHAROV B., ZVYAGINA B.B, RUFFELL A,
WACH G., 2004: Heterogeneous mixed-layer clays friim Cretaceous Greensand,
Isle of Wight, southern England. Clays and Clay &ais 52, 552-575.
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A detailed investigation of the process of low temp erature
illitisation of smectite in a palaeosol from the Is le of
Wight, UK

Jennifer HUGGETT", Javier CUADROS?

Petroclays, Heathfield, E Sussex, TN21 8QP, Ul@gpetroclays.com
& The Natural History Museum, Cromwell Rd., Lond8W7 4BD, UK.
The Natural History Museum, Cromwell Rd., Londd#;7$4BD, UK

lllite has formed at the expense of smectite ila@asols soon after deposition, in the
Late Eocene Solent Group of the Isle of Wight, BKIGGETT et al. (2001) demonstrated
the association between variegated palaeosols (gtelg) and ephemeral lacustrine
sediments and illite enrichment, which they attréolito low temperature formation of illite
by wetting and drying. HUGGETT and CUADROS (200%ried out a more detailed
analysis using a variety of techniques from whicas inferred that the wetting (reducing)
caused F¥ reduction, and that on drying (oxidizing) re-oxida was never complete. This
would have created layer charge that enablédokbecome fixed in the interlayer sites. In
this study we have investigated a single 120 croktlilay bed that shows increasing
illitisation towards the top. Our aim was to invgate whether detailed study of the
illitisation over this single bed could confirm thale of F&é" reduction, and demonstrate the
origin of the K and its mechanism of fixation. Samples were aeays; XRD of the bulk
rock and the <0.5um fraction to determine the nalogyy and clay assemblages, while total
iron was measured by ICP-AES and'Fé€’* analysis by titration. The results of these
analyses will be discussed in the presentation.

References:

HUGGETT J.M., GALE A.S., CLAUER N., 200Irhe nature and origin of non-marine
10A green clays from the late Eocene and Oligoasrthe Isle of Wight (Hampshire
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Mineralogist 90, 1192-1202.
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Method of thermal utilization of used drilling muds

Aleksandra JAMROZIK®

IAGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakg®0-
059, Poland

The increasing requirements of environmental ptaia force us to search for more
effective methods of neutralizing, management ailzation of waste. From the point of
view of rational waste management one should ptethee formation of waste, and if such
waste does form one should cultivate it properlyesuse again.

Certain quantities of waste is produced in oilustry during drilling operations,
mainly used drilling fluids and drilling cuttingshich create management problems.

The article presents the results of laborator{stea thermal processing of aggregates
obtained from waste drilling fluids. This methodabtes utilization of used drilling fluids.
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Metakaolin sand - a prospective substitute for Port land cement
lvan JANOTKA', Ludovit KRAJCI', Marta KULIFFAYOVA' and Ivan KRAUS®

Ynstitute of Construction and Architecture, Slovdademy of Sciences, Dubravska 9,

845 03 Bratislava, Slovakia; lvan.Janotka@savba.sk

“Comenius University, Faculty of Natural Sciencesp@rtment of Mineral Deposits, Mlynska dolina, 842
Bratislava, Slovakia

Metakaolin is known in the building industry as iica-aluminate-based pozzolan,
enabling partial cement substitution. Its reactigth free CaO during cement hydration
reduces Ca(OH)content and produces more CSH gel and additioaklikg alumina-
containing phases (BH1;, C;AHg, C,ASHg). The permeability is significantly decreased,
and strength increased when metakaolin sand igdétenvith Portland cement and this
system is left to hydrate.

Calculated supplies of kaolin sand in the depasiinf VySny Petrovec, Slovakia are
slightly over 20,000 kilotons. Two types of raw erddl — original kaolin sand (OKS) were
used for the experiment: OKS | was ground and si¢ge<60um and OKS Il to <10@m
and 60um. The OKS was heated for 1 hour at 650°C witfCI®in temperature increase.
Besides metakaolinite the metakaolin sand samplegin illite and muscovite together
with non-clay minerals quartz and feldspar. Corgerfitmetakaolinite in burnt kaolin sands
are: BKS | (60um) 20%; BKS Il (60um) 36% and BKS II (10@m) 31% by mass.

Mortars made from the blends of Portland cemenh witetakaolin and standard sands
(cement to standard sand 1:3 by mass) having batiass percentage cement substitution
were prepared: MK type | (60m): 5%; 10%; MK type Il (6Qum): 5%; 10%, MK type Il
(200 um): 5%; 10%; 15%; 20%. Non metakaolinite constitaesubstitute sand fines in the
mortar. Tests on reference mortar with 100 massf% @ served for comparison. All
mortars were adjusted on the constant workabili§0 + 5 mm flow. Evident gains in
compressive strength of MK-containing mortars reéato the reference mortar after 90-
day water cure were found. Flexural strength oénesfice mortar is 10.2 MPa; relevant
flexural strengths of MK-containing mortars varytseen 9.9 and 12.3 MPa. Compressive
strengths of the mortars made from the above blevete between 81.2 and 93.5 MPa
whereas that of reference one is 53.5 MPa onlyghgtill very high.

Acknowledgement The authors are thankful to the Slovak Grant Agefaroject No.
2/6108/28) for the support of this work.
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Adsorption of an acidic textile dye to organo-bento nite
Lubos JANKOVIC!

nstitute of Inorganic Chemistry, SAS, 845 36, Btava, Slovakia; Lubos.Jankovic@savba.sk

Montmorillonite, the principal component of bentenirocks, is widely used as an
alternative material for sorptive, catalytic an@alogical applications. Because of its high
cation exchange capacity, extensive surface armd, law cost, montmorillonite is
particularly attractive as an adsorbent. The inoigaations, balancing the negative surface
charge of the clay mineral, can be replaced byeynaty ammonium cations containing
long-chain alkyl groups. By this means, the hydiliphsurface of montmorillonite
becomes hydrophobic. As a result, such organicatpdified montmorillonites
(‘organoclays’) can serve as powerful adsorbentsrgdéinic compounds.

A major problem associated with the textile indyss the generation of coloured
wastewater (effluent) from the dyeing process. @ibgree of colouration depends on the
colour/shade and type of dye used. Moreover, soges dnight be toxic to various
organisms. Because of charge-charge repulsionnignityes would interact weakly with
negatively charged clay mineral surfaces. Littloimation, however, is available on the
adsorption of anionic acid dyes to organoclays.

Here we investigate the adsorption of Acid Reda@8jndustrial anionic textile dye by
organobentonite. The adsorbents were prepared xingnbentonite from lvancice (Czech
Republic) with solutions of octadecyltrimethylamniam (ODTMA) bromide at
concentrations equivalent to 10, 30, 65, 100, d@@¥® of the cation exchange capacity. By
replacing the inorganic cations on the clay with TMA ions, we obtained a series of
partially and fully exchanged organo-bentonitese ®urfactant-modified samples were
characterized by FTIR spectroscopy.

The adsorption capacity of fully exchanged ODTMAmmite (105 mg.d) was 50
times greater than that of the original Na-ben®(® mg.g*). The uptake of Acid Red 88
from water increased as the ODTMA content of thgaap-bentonite increased. We
propose that the dye is adsorbed by electrostétiacion between the anionic group of
Acid Red 88 and the positively charged ODTMA-maglifibentonite surface.
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Effect of the layer charge on the thermal behaviour of
NH, -vermiculites

Maria C. JIMENEZ de HARO', Angel JUSTO", Juan POYATO", Luis Alan PEREZ MAQUEDA',
Anton LERF?, Friedrich.E. WAGNER?®, José.Luis PEREZ RODRIGUEZ"

nstituto de Ciencia de Materiales de Sevilla. GgasSuperior de Investigaciones Cientificas-Uniidad de
Sevilla. ¢/ Americo Vespucio s/n. 41092. Sevil@iigpjlperez@cica.es

AWalther-Meissner-Institut der Bayer. Akad. Wisskagen. D-85748 Garching. Germany
SPhysik-Department der Technischen Universitit MénctD-85748 Garching, Germany.

We have previously shown that the thermal decontiposof Santa Olalla vermiculite
is a multi-step process, attributable to the pattéroctahedral substitution of ¥for Mg*".
Here we extend this investigation to different viewrdites, namely, Eucatex, Santa Olalla,
Ojen and Beni-Buxera with varied amounts of substh in the tetrahedral and octahedral
sheets. The g-spacing of the various ammonium vermiculites dases from about 11 A
to 10.2 A as the total layer charge increases. gieeence of Nii ions in the interlayer
space expands the range of thermal decompositiba. Bulk of ammonium is lost at
temperatures higher than 500 °C, and decomposigioctcomplete at ~900 °C. The TG
curves of NH"-vermiculites show two main steps that are sepdrageabout 120 °C for
samples with a total layer charg®.62, and by ~85 °C for those vermiculites withigher
layer charge. Evolved gas analysis (EGA) shows a4 is also liberated in two main
steps. The low temperature peak decreases in ityeasd shifts towards higher
temperatures with decreasing layer charge, and @seagmost completely with the high
temperature peak for vermiculites of low layer ¢eafBeni Buxera and Ojén). The IR
spectra of vermiculites with a high layer chargeigiiex and Santa Olalla) show that a
large part of the NK is lost at 750 °C, while the residual NHis lost at higher
temperatures. On the other hand, for Beni Buxemh @jén vermiculites, the Nf is
completely lost at 750 °C.

The IR spectra of the OH-stretching region lookyveimilar except for Ojén and
Eucatex. This feature is indicative of vacancieghie octahedral sheet. The Mdssbauer
spectra of all the vermiculites are also very saimiéxcept for Eucatex. The latter two
specimens show additional features that are ingizatf F€* in the tetrahedral sheet. The
thermal decomposition of Nftvermiculites is correlated with the pattern ofrismphous
substitution in the octahedral sheet.
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Comparison of very low-grade metamorphism in the Me dvednica Mts.
(Croatia) and the Bukkium (N Hungary)

Katalin JUDIK®, Péter ARKAI*

YInstitute for Geochemical Research, Hungarian Acaglef Sciences, Budadrsi u. 45., Budapest, H-1112,
Hungary, (judik@geochem.hu)

The similarities between Palaeozoic rock serieshef Bukk Mts. and the Internal
Dinarides were recognized in the 1930s. Since Heseral papers have been dealing with
the structural evolution of the triple junction zowf the Alps, the Dinarides and the
Pannonian Basin, i.e. the Zagorje—Mid-Transdanubfame, however, no systematic
metamorphic petrogenetic correlation of these umas been carried out so far. Comparing
the grade of the low-temperature alteration inNtezlvednica Mts. with metamorphic P—-T
data published from the Biikkium (Szetiddppony and Biikk Mts. — N Hungary, ARKAI,
1983) it is noticed that similar lithotypes (sititastic, carbonate and volcanoclastic rocks)
that are widespread in the Palaeozoic—Mesozoic Gxr{PMC) of the Medvednica Mts.
occur also in the Szenilrand Uppony Mts. Metamorphic P—T conditions estedaby
organic (e.qg. vitrinite reflectance, “graphite atidg“ and Raman parameters) and inorganic
“thermobarometers” [e.g. phyllosilicate “crystaityi indices, results of chlorite Al(IV)
thermometers and the thermobarometer of VIDAL & FR¥R(2000)] for the PMC, may
approach the ones published from the Széndbs. K/Ar ages of ca. 120-80 Ma obtained
from the PMC coincide with age values published ARKAI et al. (1995) from the
Bukkium.

References:
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and Mesozoic formations of the Biikkium, NE-Hungakgta Geologica Hungarica 26,
83-101.

ARKAI P., BALOGH K., DUNKL 1., 1995: Timing of théow-temperature metamorphism
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K-Ar ages versus grain size, phyllosilicate ,crysta llinity” indices,
crystallite size and lattice strain data: a case st  udy of fine-grained
siliciclastites of various metamorphic grades

Katalin JUDIK®, Kadosa BALOGH? , Péter ARKAI*

nstitute for Geochemical Research, Hungarian Acaglef Sciences, Budaérsi u. 45., Budapest, H-1112,
Hungary, (judik@geochem.hu)
?nstitute of Nuclear Research, Hungarian AcademSaiénces, Bem tér 18/c., Debrecen, H-4001, Hungary

K-Ar dating of various grain size fractions of digrained siliciclastic rock samples
affected by various grades of alteration is a Ugeful for tracing prograde reaction process
of the smectite—illite—mica transformations. Agdadabtained on the <0.6, 0.6-2, 2-4, 4-8,
8-16 and 16-32im size fractions of three selected samples, preljostudied by ARKAI
et al. (1996), from the Bikkium (N Hungary) areretaited with illite Kibler and chlorite
“crystallinity” indices, and crystallite thickneasd lattice strain data calculated on illite—K-
white mica and chlorite reflections using the Vaigethod. Clearly visible correlations are
obtained for crystallinity indices and crystallitickness data both with grain size and K-
Ar ages of diagenetically altered (NHA-3), anchiambrphosed (NHA-2) and
epimetamorphosed (NHA-1) rocks samples. These drecah be explained by the
increasing detrital influence and the decreasimgtref the K-Ar system with increasing
grain size for NHA-2 and NHA-3. Decreasing cooliages with decreasing grain size are
obtained for epimetamorphosed metapelite NHA-1. [Bok of bench-type age—grain size
profiles refers to incomplete resetting of the K-i&otopic system even in the epizonal
sample.

Acknowledgements: Financial support of the Hungaef&tional Research Fund (OTKA,
Budapest), projects No. T-049454/2005-2008 to P.aAd No. M-41434 to K. B. is
gratefully acknowledged.
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Comparison of phyllosilicate reaction progress indi cating parameters

and organic maturity in the western Greywacke Zone

Katalin JUDIK®, Gerd RANTITSCH?

YInstitute for Geochemical Research, Hungarian Acaylef Sciences, Budadrsi u. 45., Budapest, H-1112,
Hungary, (judik@geochem.hu)

2Department of Applied Geosciences and Geophysiusgetsity of Leoben, Peter Tunner Str. 5, A-87G@Hen,
Austria

The low-grade metamorphic rocks of the westerny@aeke Zone are separated from
formerly deeply buried rocks of the low- to highade metamorphic Penninic Tauern
Window by the sinistral transpressional Salzachtahstal Fault Zone (SEFZ). The
Cretaceous tectono-metamorphic overprint of they@aeke Zone was succeeded by
a local Latest Eocene/Oligocene heating of theamrtetween the Greywacke Zone and
the Tauern Window.

Along the SEFZ, epizonal illite Kiibler index (K¥alues differ from high-temperature
anchizonal Kl data within the internal parts of tBeeywacke Zone. By the application of
the “Raman spectroscopy of carbonaceous mategaitbmeter” a narrow zone along the
SEFZ is mapped as a thermal aureole with peak noefhit temperatures close to 400°C,
resembling the metamorphic temperatures at thehaortmargin of the Tauern Window
(FRANK et al., 1987). The combined use of the “Ranspectroscopy of carbonaceous
material thermometer” and “crystallinity” index nseements proves the effect of an
Oligocene to Miocene thermal pulse inducing adwectieat transport and circulation of
fluids overprinting the Cretaceous high-temperaamehi-epizonal metamorphic pattern of
the Greywacke Zone.

Acknowledgements: Financial support of the Austrissademy of Science is gratefully
acknowledged.
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A preliminary approach to palygorskite occurrence i n Middle Miocene
dolomitic sendiments of alluvial fan in Canakkale, NW Turkey

Selahattin KADIR?, Esref ATABEY?, Muhsin EREN*

*Eskisehir Osmangazi University, Department of GeologEagineering, TR-26480, Eskhir, Turkey;
skadir_esogu@yahoo.com
“General Directorate of Mineral Research and Exptiama (MTA), 06520 Ankara; esrefatabey@yahoo.com

The middle Miocene alluvial fan type sedimentanjtsi in the southern part of the
eastern edge of the Canakkale pass composed et ckd and reddish conglomerate,
sandstone, mudstone units of alluvial fans altechatith white to brown colored dolomitic
unit. The alluvial fan is derived from the micasthimarble, quartsite, serpentinite, andesite
and tuffaceous type basement rocks croped out énethstern part of the study area.
Dolomite and rarely dolomite associated with magaeare dominant in the dolomitic
units. These are accompanied mainly with palygtesknd rarely accessories of smectite,
kaolinite, heulandite, alunite, quartz, illite,dspar and talc in places.

In nature, palygorskite has been formed eithatedistal, or diagenetical transformation
of precursor minerals such as smectite, illite olcanic glass, or by direct precipitation
from solution (authigenically). Closs associatidnpalygorskite with dolomite and non-
existence or rarely occurrence of smectite antd itiype precursor as accessory, as well as
quartz, feldspar and talc type detrital mineralsyeal that palygorskite is formed
authigenically from solution rather than transfotima of precursor minerals or
transportation. Therefore, the alternation of palggite-bearing dolomite, thin
palygorskite layers with mudstone, sandstone amglomerate was possibly as a result of
periodic climatic changes. In wet periods Mg-richter seeped upward through permeable
zones by capillary action and by evaporation closthe surface causes concentration of
the solution and consequently an increase in pH saithity favoring precipitation of
nodular, lenses, column, tubule and crack-filligget dolomite. These conditions are also
favorable for palygorskite precipitation in assdicia with dolomite when the activity of
silica and magnesium are high and aluminum is lowhe circulated water. Silicon, Mg
and Al in solution may have been provided by degtiad of minerals derived from the
basement units in addition, Mg may also obtainedhfthe coprecipitated dolomite.
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Mineralogy, geochemistry, and origin of the Sogut k aolin deposits in
Paleozoic Saricakaya granite and granodiorite compl exes in Bilecik,
Northwest Turkey

Selahattin KADIR?, Firdevs KART

*Eskisehir Osmangazi University, Department of GeologEatjineering, 26480 Esildhir, Turkey;
skadir_esogu@yahoo.com

Kaolin deposits occur in granite and granodiocenplex units, which are cut by aplite
and pegmatite in Caltiphisar, and Kiire, all located in the g6 region of Turkey. These
units are crosscut by networks of fractures andr pmmes filled with hydrothermal
injections of iron-bearing solution materials, whiesulted in the degradation of primary
minerals, such as feldspar crystals. Feldsparalsyare either sericitized or kaolinized, and
mica is generally iron oxidized and chloritized.n®o kaolinite exhibits either authigenic
vermiform or plate stack forms having contact witgradated feldspar crystals, which, on
occasion, exhibit thick, platy, and subparalleleatation to micro-fractures, which is the
pathway of hydrothermal fluid injections. Relict aftered feldspar crystals and their
alteration products are generally associated wiidrtg crystals and illite. Increases in the
Al,O4/SIO; ratio in kaolinized units (in comparison to granénd granodiorite complexes
in host rocks, and silicified hard materials) ahd presence of Cu, Ni, Ba, high,Bg +
TiO, content, as well as goethite, limonite, lepidoitepgutile, pyrite, and manganite are
characteristics indicative of hydrothermal alteyati These results are supported by
negative isotopi¢®0 and D values for the analyzed kaolinite fractiondicating depletion,
which occurred during hydrothermal activity.
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Mineralogy, geochemistry and origin of alteration m inerals and their

effect on health: a case study from the Zonguldak r  egion, NW Turkey

Selahattin KADIR", A. Piril ONEN-HALL?, S. Nihal AYDIN?, Cengiz YAKICIER®, Nurten AKARSU®,
Murat TUNCER®

*Eskisehir Osmangazi University, Department of Ggioll Engineering, TR-26480 Eskisehir, Turkey;
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Middle East Technical University, Department of ®Bgical Engineering, TR-06531 Ankara, Turkey
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“Bilkent University, Department of Molecular Biologgd Genetics, Ankara, Turkey

*Hacettepe University, Department of Pediatrics, it Hematology, Gene Mapping Laboratory, Ankara,
Turkey

®The Ministry of Health Cancer Control Departmentkara, Turkey

The Cretaceous-Eocene volcano-sedimentary unitth@fZonguldak region at the
western Black Sea were sampled for mineralogicdl ganchemical analyses in order to
understand environment-health interactions. Tl& wmits consist of subalkaline andesite
and tuff, and sandstone dominated by smectite kanalinite with accessory chlorite, illite,
mordenite and analcime associated with feldspaartguopal-CT, amphibole and calcite.
Kaolinization, chloritization, sericitization, ati@ation, Fe-Ti-oxidation, and the presence
of zeolite, epidote and illite in andesitic rocks)d tuffaceous materials developed as a
result of the degradation of a matrix of glass dhawith enclosed feldspar and
clinopyroxene type phenocrysts, possibly due tgetsis or hydrothermal processes. The
association of skeletal feldspar and glass shaitts smectite and kaolinite, and the sub-
orientation of feldspar-edged subparallel kaolirptates to fracture axes may reveal an
authigenic smectite or kaolinite. The presencerghoic materials, micro-organisms and
filaments in the altered units, and increased degfalteration upwards resulting in a gain
of Al, Fe, and Ti and depletion of Si, Na, K, and, & due to alteration following possible
diagenesis and hydrothermal activity. Micromorplgidally, fibrous mordenite was
detected in the altered units and needle-type otitgsn the residential buildings in which
people with cancer lived. In addition, the segriegapattern of cancer susceptibility in the
region strongly suggested an environmental effadtagenetic influence on the increased
cancer incidence in the region. However, the gecédgenvironment on the health
problems in Zonguldak Region may have had a secgmdke, with genetic factors having
a primary role in the development of disease inréggon.
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Compressibility and swelling pressure of clays
Giinter KAHR, Sophie MESSERKLINGER and Michael PLOTZE

ETH Zurich, Institute for Geotechnical Engineeri@ayLab, 8093 Zurich, Switzerland;
michael.ploetze@igt.baug.ethz.ch

The compressibility properties of remolded and nstibuted clays are basic
characteristics of clayey soils. The propertiesatural clays differ from reconstituted due
to the influence of soil fabric and cementation.

Different oedometer testing procedures were prapose characterize the
compressibility. Those tests are time consuming thedefore researchers have correlated
compressibility characteristics with various partare of index properties, e.g. different
void ratios and plasticity index.

In this work we investigated Na- and Ca-bentoriltiée, kaolinite and natural clayey
soils. From compression tests the normal logaritHimear relationship was derived. The
calculated compressibility constant gives a cofi@hawith the void ratios at 1 kPa and at
the liquid limit. Two main linear regions can beosm. The first region at low vertical
pressure begins from void ratios little above lifjlimit and ends near the void ratio at
plastic limit. At first the capillary water betwedme grain and aggregates is pressed out and
then the clays were dehydrated from about fourrlay@ one layer and below void ratio of
about 0.9 (simple cubic packing) the grains wemnagacted to a more dense package. The
second linear region at higher pressure beginscaind 1 MPa and can only be seen on
more or less pure clays. A combined equation wittoduction of the limited consolidation
pressures at the plastic limit and shrinkage limderived for both regions.
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Morphological diversity of digenetic kaolinite in C racow Sandstone
Series sandstones (Upper Silesia Coal Basin)

Monika KASINA', Marek MICHALIK', Beata ZYCH-HABEL*"

! Institute of Geological Sciences, Jagiellonian \émsity, ul. Oleandry 2a, Krakow; e-mail:
monika.kasina@uj.edu.pl, marek.michalik@uj.eduphta.zych@uj.edu.pl

Numerous diagenetic processes that caused sigmifio@odifications in primary
composition in rocks have been recognized in CraBawdstone Series (CSS) sandstones:
mechanical compaction, crystallization of diagenediderite, dolomite, ankerite, pyrite,
illite, kaolinite and quartz in pore spaces, repfaent of framework grains and older
cements by carbonates, and dissolution of quadzf@dspar. Processes and the degree of
their advancement depend on the diagenetic poteatfiandividual rocks and local
conditions during diagenesis.

Crystallization of kaolinite and kaolinization fe#fldspar, biotite and matrix components
are the most widespread and advanced diagenetimegses. Different morphological
types of kaolinite are related to these processes.

The most abundant kaolinite type occursbés platy crystals(from 5 to 50um in
diameter, but usually not >20m), with irregular edges, which form vermicules lalgo
occurring as thin plates which extend curvilingaleingth to dozens @fm, and as booklets
(up to 0.2um thick).With increasing well depth, the kaolindeystals become thicker.

Vermicules and booklets usually fill pore-spaaedine-grained sandstones. In coarse-
grained sandstones, massive infilling in pore-spdcempacted infilling) is more typical.
These types of kaolinite are also present in tloditkiaed rock matrix. Sometimes dispersed
biotite relicts are visible among pore-spaceslinfilmassive kaolinite.

Another type of kaolinite morphology is massived alongated, usually related to K-
feldspar grains. This type of kaolinite occursraglings in dissolution voids in feldspar or
in pore-space close to partly dissolved K-feldspar.

It is possible to notice two different types ofokaized biotite. Kaolinite formed
multiple intergrowths within biotite flakes, expang along cleavage planes (displacive
growth). The advance of this process depends dn gize in sandstones. In conglomerate
and very-coarse-grained sandstones, intergrowthallysare typical for the biotite edges.
In coarse- and medium-grained sandstones this ggdsemore advance and usually only
relicts of biotite are visible. Formation of kaata intergrowths within biotite is often
accompanied by crystallization of Fe oxides, Tides or pyrite along biotite flakes.
Crystallization of abundant fine-grained Fe oxitbesween biotite plates inhibits formation
of regular kaolinite crystal intergrowths.

Morphological diversity of kaolinite crystals isoinrelated to the mineralogical
composition of the rocks. Formation of differenbkaite types is related to variations in
rock grain size, size of pore-spaces, size of graficting as seeds for kaolinite
crystallization, and, perhaps, to local changeshiemical composition of pore-fluids.
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The influence of exchangeable cations on the pH val  ue of bentonite
suspensions

Stephan KAUFHOLD®, Reiner DOHRMANN®?, D. KOCH?®, G. HOUBEN"

!BGR Bundesanstalt fiir Geowissenschaften und Réds&iflleweg 2, D-30655 Hannover, Germany;
s.kaufhold@bgr.de

% BEG Landesamt fiir Bergbau, Energie und GeolodibeBeg 2, D-30655 Hannover, Germany
33&B Industrial Minerals, Schmielenfeldstrasse 74%Y70 Marl, Germany

Adding bentonites to water is known to affect the yalue of the suspension. This is
largely due to the (partial) dissolution of carb@neonstituents in the bentonites.

Here we test the hypothesis that the nature oéKohangeable cation on the bentonite
is an additional factor determining suspension gufhold et al., 2008). To this end, we
have taken 38 different bentonites from all ovex thorld and measured the pH of the
corresponding aqueous (2% w/w) suspensions. ThefpEa-bentonites is typically 6-8,
while Na-bentonites are more alkaline (pH 8-10) Ténge of pH values for Ca-bentonites
can partly be ascribed to hydrolysis ofC#n the other hand, the pronounced alkalinity of
Na bentonites may be attributed to the hydroly§isiontmorillonite (N is exchanged for
H* from water). Since Cais more strongly bound (than Nato the montmorillonite
surface, such hydrolysis is inhibited. Howeversthrocess is important only at low pH
values (e.g. < 5), and cannot account for the Ipigh(up to 10) of carbonate-free Na-
bentonites.

An alternative proton binding mechanism is proposkacreasing the Nacontent
results in a high degree of delamination whicttpuimm, increases th&tern layewolume. As
a result, the concentration of ldnd N& ions in solution decreases and pH increases. Both
montmorillonite hydrolysis and delamination depesd ionic strength. The gquantitative
differentiation between these two processes renairenalytical challenge.

References:

KAUFHOLD S., DOHRMANN R., KOCH D., HOUBEN G., 2008fhe pH value of
aqueous bentonite suspensions. Clays and Clay M&erccepted

83



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 & 55
www.Mineralogia.pl 9] %

' &

MINERALOGICAL SOCIETY OF POLAND ;/,l/ 3

6? '7“0\0
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO
Chloritization of maffic target rocks in the impact -induced

hydrothermal system at Kardla impact crater, Estoni a
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Impact-induced hydrothermal (IHT) systems are djmesites of clay formation that are
recognized in a number of terrestrial environmeatsd that also may occur in
extraterrestrial environments. In this contributiore study authigenic clays in an IHT
system at a small-to-medium size impact crater dmndka, Estonia. It is a 4 km-diameter
complex impact structure formed in a shallow seautd55 Ma ago into a target composed
of a thin sedimentary layer on the top of Paleagxoic crystalline basement of
retrograde amphibolite-facies maffic rocks. Theychainerals in Kardla IHT system are
represented by authigenic trioctahedral Fe-richoritel, mixed-layered corrensite, and
corrensite-chlorite minerals that replace hornbéerahd pyroxene and/or biotite in
amphibolitic rocks. Chlorite occurs as aggregafesiicroscopic, radially oriented, masses
of euhedral flakes lining the walls of fractureglaravities. The inner parts of the fractures
and cavities are typically filled with carbonatesdsr quartz and K-feldspar. The
authigenic chlorite also occurs sparsely throughibatstudied sections in all types of the
breccia matrix where chlorite and/or corrensitelaep both amphibole and/or devitrified
glass and melt clasts. The alteration intensigy,(the mode and abundance) varies with the
location within the structure. At the rim wall, tlhdteration is localized along fractures and
impact-injected breccia lenses, where the chlatitin is restricted to the fracture planes
and grain boundaries and probably also to metastablt/diaplectic glass fragments within
the breccia lenses. More prolonged and intensgatitte is evident within the crater
depression where alteration zones reach progrégsivuevards from the fractures into the
host rock, and up to one-third of the plagioclasel d&ornblende/pyroxene volume is
replaced with the secondary minerals. IHT alterati@as most widespread and complete in
the upper portion of the allochthonous brecciaarid around the central peak. In this area
practically all hornblende and plagioclase, alorithwthe impact glass, is replaced mainly
by clay (chlorite/corrensite) and K-feldspar mirisra
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Interactions of methylene blue with montmorillonite S
Zdenek KLIKA', Petra HORAKOVA?, Pavla CAPKOVA®, Michal RITZ?, Pavel MALY?

vSB-Technical University Ostrava, 708 33 OstravasBa, Czech Republic
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The metachromatic behaviour of methylene blue vira$ feported by BERGMAN &
O’KONSKI (1963). The interactions between clays aationic dyes have since been
intensively studied but the underlying mechanisnte atill not fully understood.
Suspensions of methylene blue with montmorilloni(et8/MMT) in aqueous solutions
absorb visible radiation at 650—675 nm (dye mongn&0-610 nm (dye dimer), 570 nm
(higher dye aggregates), and 763 nm (protonatechyieste blue, MBH', and/or J-
aggregates). The adsorption of methylene blue fneattral (e.g. BUIDAK et al., 2002,
2003) and acid aqueous solutions by two original eeduced-charge montmorillonites
(SWy-2 and Cheto) has been investigated togeth#r thie properties of the resultant
complexes.
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Influence of water on stability of geopolymers inve stigated by NMR
solid state spectroscopy
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Layered aluminosilicates (bentonite, montmorilteni illite, kaolinite, etc.) find
applications in many professional human pursuitsildbng industry, foundry industry,
ceramics, etc.) Therefore, aluminosilicate materj@hy an important role in our world.
Among others these materials are exploited in tlepgration of zeolite (catalysts) and in
the preparation of geopolymer systems which exhibige chemical and structural
potential.

Geopolymers are usually prepared through reaatioalkali solutions and calcined
aluminosilicate layered minerals — at the room terafure and normal/atmospheric
pressure. Ideally they should have non-crystaliittacture, which keeps molecular water
inside the 3D framework. However, in time — at socireumstances, these materials can
undergo gradual transformation into zeolite striedu These transformations are
accompanied by loss of water and change of mechlapioperties. Zeolites, which are
originating mainly in closed systems (autoclaves) foom dilute solutions, have
a crystalline structure. Zeolite sorption (desanp}i of water occurs without a change in
chemical structure. Stability of system is impottéor keeping of mechanical properties.
This is the reason why this work is focused ondbep investigation of the role of water
during these processes.

We prepared the stable and unstable systems pbbeoers and focused to kinetics of
beginning steps. For such task we used very powerdthod — the solid-state NMR. This
is a physico-chemical method exploiting interactadomic nuclear (with nonzero nuclear
spin) with magnetic field. To gain structural infiaation provided by solid-state NMR we
used not only simple one-dimensional experimentsamious nuclei like'H, Na, *’Al,
2Sj but also the two-dimensional multiple-quantunperiments — that were modified to
indirectly detect water molecules that are closeskelected structural units. By this way we
were able to resolve additional structural unitgéopolymers that are responsible for their
instability. We have tested large scale of NMR teéghes involving alsdH-'H correlation
experiments, cross-polarization transfer as welredaxation experiments to locate and
describe properties of clusters of water molecules.
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Characterisation of porous mineral materials using time domain

reflectometry methods
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The bulk characteristics (capillarity, storage dadisture and nutrients, accumulation of
metals) of heterogeneous, porous materials likis soid clays are substantially defined by
their content of fine grained particles (D <2 prithe hydraulic behaviour of these
materials is described by the relation of suctionntoisture saturation. This relation is
subject to a strong hysteresis, depending on whétkematerial is moistened or is drained
(SCHUHMANN, 2003). The influence of the hysteresan be reduced substantially by
determing the water content. A suitable measuremetedure is based on the difference
in permittivity () of fluids like water or brines and solid matesialThe time domain
reflectometry method leads to an integral watetexatn using a calibration procedure based
on material density and electrical conductivity.

Material composits like soils and clays are mostigsaturated. The improved
understanding of materials on different scales @&l by using lysimetres enables a
synthesis of materials that meet a certain purpmse@ to understand their hydration
behaviour. Examples are the development of capiliaaterial for equipotential segments
in underground multi-layer hydraulic sealing systefi{ONIGER et al., 2008), or mineral
sealings on landfills with required monitoring.
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Permeability testing of geosynthetic clay liners
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Coefficient of permeability is the most importanesign parameter of clays and
geosynthetic clay liners (GCLs) for landfill linapplications. It can be determined using
conventional (constant- or variable-head methodinodern test methods like flow-pump
testing (Veinovic et al., 2003). By applying flowsmp method, permeability measurements
can be obtained much more precisely and rapidly¢chvis particularly important for low
permeable and soft materials.

In our study, samples of one type of reinforced G&@lre tested for the determination
of permeability by two methods: constant-head (damp and 2) and flow-pump (samples
3 and 4). The obtained values of permeability warige similar in both cases. The major
advantage of flow-pump method was that the duratibpermeability testing phase was
only several hours comparing to several days ie edsconstant-head method (Blazevic,
2007).

Effective stress (kPa)
Sample 35 70
L (u i k L (mm) fu i k
(mm) (kPa) (m/s) (kPa) (m/s)
1 8.4 15 182 1.76E-11 7.36 1% 208 8.66E-12
2 8.4 15 182 1.69E-11 7.45 1% 205 6.66E-12
3 9.22 10 111 1.38E-11 8.69 21 246 1.18B-12
4 10.20 11 110 1.85E-11 9.03 22 258 1.13H-12
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Formation of layered double hydroxides at alumina/w ater interface in
aqueous solutions containing divalent metal cations
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A deposition of layered double hydroxides (LDHs) supporting materials would be
advantageous for various applications, e.g., irrfogeneous catalysis. The formation of
LDH phases on the ADs/Al support prepared by anodic oxidation of alunmmépil was
studied in an aqueous solution of Co, Mn, and/orniliates. The method reported by
CHEN et al. (2006) was adopted, when the reactimeuhydrothermal conditions at 80-
180°C for time ranging from 8 to 168 hours was agupl

In initial stages of the reaction, a hydrationabimina was observed. The LDH phase
was formed after long-term deposition at 120-1687@ only a slight incorporation of Mn
into the deposited LDH was found. In solutions edming only Co and Mn cations, SEM
images showed a gradual growth of platy crystadsiltimg in formation of spacious and
separated aggregates with size of several tenthgasbns. When Ni cations were present
in the solution, they were preferentially incorpgedinto the LDH phase; a homogeneous
layer was formed, with single platy crystals oreshperpendicularly towards the support
surface. Temperature of 140°C and time of 3-4 degt® chosen as suitable conditions for
deposition of LDH precursors on A)/Al support.

AcknowledgementsThis work was supported by the Ministry of Educati¥outh and
Sports of the Czech Republic (MSM 6046137302) anthb Czech Science Foundation
(104/07/1400).
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Mixed oxides formed during thermal treatment of Co- ~ M" layered
double hydroxides (M "' = Al and/or Fe)
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Layered double hydroxides (LDHs) are often usedp@sursors for preparation of
mixed oxide catalysts and therefore it is usefriow in detail their thermal behavior. The
Co-Al, Co-Fe-Al, and Co-Fe LDHs with Co:Fe:Al moleatio of 4:0:2, 4:1:1, and 4:2:0,
respectively, were prepared by coprecipitationafesponding nitrate solutions and heated
in air at various temperatures up to 1100°C.

The prepared LDHs were decomposed at about 200c=2@0ermal stability decreased
with increasing Fe content. Thermal decompositibBHs resulted in a formation of
rather amorphous spinel-like mixed oxides; theiadyral crystallization with increasing
calcination temperature was observed. Raman speojpy indicated a segregation of Co-
rich spinel, i.e., CgD, or slightly Al-doped one, in Co-Al samples obtalnet lower
temperatures (300-600°C). A recrystallization afr@ry Co-rich spinel accompanied by
incorporation of Al into the spinel lattice at heghtemperatures can be considered.

In the Co-Fe samples, a segregation of two spikelphases, G, and CoFgD,, was
observed by XRD at temperatures higher than 60Tt@. Co-Fe-Al calcination products
contained a Co-Fe-Al spinel only, which lattice graeter gradually increased with
increasing calcination temperature. In the Ramaattsp of the samples obtained at 500-
1000°C, a new band at 696 ¢iwas found. A partial decomposition of the prim@&ry-Fe-

Al spinel to form CgO, and CoO was detected by XRD in the sample calcateld 00°C.
A formation of CoO to the detriment of spinels vadsserved at high temperatures with all
examined samples.

AcknowledgementsThis work was supported by the Ministry of Educati¢youth and

Sports of the Czech Republic (MSM 6046137302) andhle Czech Science Foundation
(104/07/1400).
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Mg-Al layered double hydroxide intercalated with po rphyrin anions:
Molecular simulations and experiments
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Molecular modeling combined with X-ray diffractiotemperature X-ray diffraction
and thermogravimetry was used for structure amalyfi Mg,-Al, Layered Double
Hydroxide intercalated with porphyrin anions (51%)20-tetrakis(4-sulfonatophenyl)
porphyrin — TPPS). Molecular modeling was carriediia Cerius modeling environment.
Models with various concentrations of TPPS anids, 60, 75 and 100% of exchange
capacity) and interlayer water in the interlayeacgwere calculated and described. TPPS
anions adopt a tilted orientation with respecthe LDH layers. The tilted angle is about
70°. The guest anions are horizontally shifted wihpect to each other and the shift is
equal up to a half of a diameter of guest anionstMid the interlayer water molecules are
arranged near the LDH layers together withySgpoups of guest anions and a smaller
amount of water can interact with the porphyrineceia hydrogen bonds. Temperature X-
ray diffraction (25- 180°C) showed a dependencethaf value of basal spacing on
temperature (decrease from 22.1 A to cca 21.1 A decrease of the interlayer distance
due to decrease of interlayer water leads to ardited angle of TPPS anions with respect
to the LDH layers that is in the range of 55-60°% \dbtained a good agreement between
the calculated and measured X-ray diffraction patend between the calculated basal
spacing (22.0 A) and experimental basal spacingl(83. This work is based on recently
published article by Lang et al. (2007).
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Reconstruction of the diagenetic history of sedimen tary basins
revealed by the analysis of smectite illitization i n shales: example
from the basement of the Carpathians and the Carpat  hian Foredeep
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Reconstructions of diagenetic histories of sediamgnbasins are crucial for proper
modeling of oil and gas generation processes. ifoaleling provides a way of establishing
the time relationships between the generation, Isigny migration and accumulation of
hydrocarbons, leading to the identification of s&xisting during the time of generation.

Presented diagenetic reconstruction revealed &yattalysis of smectite illitization in
shales was conducted for the rocks of the Malopollassif, i.e. the basement of the
Carpathians and the Carpathian Foredeep, the r&gimnmn for its gas deposits. The study
was done with the use of the XRD methods: the peage of the smectite layers in
illite/smectite, the Kubler index, the distribut®wof thickness of illite particles, combined
with K-Ar dating of clay fractions.

The Ordovician, Silurian and Carboniferous rockghe basement are treated as the
source rocks in that region. The Miocene age ofegmion was assumed for them
(Karnkowski, 1993).

The performed reconstruction proved that the tioiemaximum generation was
different and much older. The diagenetic discoritinbbetween the basement and the
autochthonous Miocene and the flysch Carpathiarsfaiand. The results of K-Ar dating
showed that the post-Cambrian Paleozoic rocks sghtie maximum of diagenesis (15-
24% S in I/S, which correspond to the paleotempeeat> 130-160°C) during the Upper
Carboniferous time. Another thermal episode toa@celprobably in the Lower Cretaceous.
Thrusting of the Carpathian nappes influenced rmyaihie diagenesis of the Upper
Cretaceous and the autochthonous Miocene rocks.
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Kaolinite group minerals in the Upper Carboniferous and the Lower

Permian sandstones of Pomerania area (Poland)
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Kaolinite group minerals are frequent in the Upgarboniferous and the Lower
Permian sandstones including also the Dziwna S$withiec formations. These formations
lie on the Rega formation sediments (Upper Carleooifs) and are covered by the
volcanogenic formation of the Wielkopolska comp(éxe Lower Permian). Kaolinite was
observed under the polarizing microscope and sogneiectron microscope (SEM).
Fractions <2 pm and from 2 to 10 pm were separated sandstone samples. They have
been examined by X-ray diffraction (XRD) and in&drspectroscopy (IRS).

The amount of kaolinite ranges from 0 to 15 volu¥hethe average being about 3%.
Kaolinite occurs as platy aggregates which in tB3mage display a pseudohexagonal
crystal habit and create characteristic bookletmfor Kaolinite cements mainly fill
intergranular and intragranular space. It has ladtening to illite or replaced by carbonates
and anhydrite. Two morphological types of kaolirigeve been recognized: vermiform and
blocky. The vermiform kaolinite is more coarse geal than the blocky one. Both kaolinite
and dickite have blocky morphology. XRD and IRS eversed to identify the studied
kaolinite and dickite.

XRD analyses show the presence of kaolinite ankitdiin two analysed fractions in
the Upper Carboniferous sandstones. IRS analysmg #te presence of kaolinite amongst
the dickite, with kaolinite content decreasing fré® to 20%, generally at depths below
3000 m. In the sandstones of the Dziwna &mdniec formations, XRD analyses show
mainly the presence of kaolinite with a local appeae of dickite in the <2 pm fraction.
However, IRS analyses show the presence of diekitekaolinite mixtures. The content of
dickite amongst the kaolinite varies from 20 t@6d hese results suggest that the onset of
transformation of kaolinite to dickite can be obset in the studied sandstones with
increasing burial depth.

The vermiform kaolinite crystallized during earliagenesis and the blocky kaolinite
and dickite formed in the later diagenesis. A terapge range of about 25-80°C is most
probable for the studied kaolinite precipitatiorhereas dickite forms at about 120°C.
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The sorption capacity of smectites (montmorillosjtés smaller than that of standard
sorbents. It is easy, however, to modify the stmectand properties of smectite-rich rocks,
the raw materials for the production of sorbentsabhing earths, and catalysts. Mixed
sorbents, obtained from two or more highly dispgrsemponents (‘nanocomposites’) can
show a synergetic effect, and hold out prospeatsdoious applications. An example of a
mixed-sorbent system is an aluminosilicate contagjninterlayer carbon structures or
inorganic gels. Such sorbents are good carriersati#lysts used in reducing N@® N,
(GRZYBEK, 2007), and deactivating toxic 5@ exhaust gases.

Here we report the results of our studies on thpts@ properties of a mixed Na-
montmorillonite-silicic acid gel sorbent. The saopt of water vapor increases after gel
modification due to an increase in the number dapgorption centers (OH groups in
particular). In the case of benzene vapor, the meeth sorption capacity can largely be
ascribed to extension of the mesoporous structavenf a high thermal stability. Benzene
sorption is reversible at high relative pressuddsntmorillonite modified with silica acid
gel is potentially useful for removing benzene emmnants from chemical laboratories.

Acknowledgement. Financial support for this studdswrovided by AGH statutory paper
no: 11.11.210.117 and AGH framework no: 10.10.220.5
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Mineralogical composition of test brick samples fro m illite and
chlorite rich clay with pore forming additives (Tis zavasvari, Hungary)

Ferenc KRISTALY*

University of Miskolc, Institute of Mineralogy aeology, Miskolc-Egyetemvaros 3515, Hungary; askkfi@
miskolc.hu

The physical and chemical stability of newly fodnghases has major influence on the
microstructure of products. By the addition of pdoeming (PFA) materials to the raw
clay, the transformations are presumably changed.

Frequently used PFA are of mineral or organic arifieyond the increase of porosity
in brick products, PFA has the role to intake &@ddal heat during firing. This led to the
use of materials which decompose by oxidation -hhiogrbon content in organic or
inorganic form.

This investigation deals with the results of expemts made on illite and chlorite rich
brick clay from east Hungary (Tiszavasvari). As P&8awdust, sunflower seeds hull, rice
husks, lignite and fuel grade coke (petrol-cokejemgsed. The mineralogical composition
of test samples was investigated by X-ray Powdéirdaition (XPD) for each series. The
standardless semi-quantitative composition of samplas calculated by Full Pattern
Matching method (with pseudo-Voigt fitting algonith of DiffracPlus Eva software
package.

The changes in mineralogical composition of fisamples are correlated with two
basic properties of PFA-s:

1. the heat produced by oxidation, determined by dérie thermal analysis,
2. pore forming capacity, deduced from the apparerigity of test samples.

Two types of the same clay were used, with simitaneralogical and chemical
composition. After firing quartz, K-feldspars antbiic plagioclase are the main phases.
Hematite, gehlenite and spinell (all <5 wt.%) plsasge newly formed components.
Variation of K-feldspar type and percent with tHeAPtype and added quantity is observed.
lllite and muscovite are transformed into the spipbase and K-feldspar. Quantity of
hematite is dependent on the clinochlore presewitbput variation with porosity. This
shows that closed pores are dominant in the mitrctstre. Gehlenite is formed on the
expense of calcite from raw clay. Presence of ahmrp phase is not observed, in spite of
that previous studies showed the amorphous st®& Afgrains remnants.

A brick sample from the production facility was afyred. The mineralogical
composition is differing from those of test samples
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Clay mineralogy, geochemistry and pollen of the Ri  ¢&ice clay deposit,
Croatia, a paleo-environmental reconstruction
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Mining, Geology and Petroleum Engineering Faculipjversity of Zagreb, Pierottijeva 6, Zagreb, 10000
Croatia

“Geological Department, Faculty of Science, Univgrsf Zagreb, , Zagreb, 10000, Croatia

The Rtice deposit, as well as the whole of the Crna MIBksin, is mostly composed
of Quaternary clay beds, intercalated with layens éenses of sands and fine-grained
conglomerates, developed in the Pliocene-Pleis®period.

The Reica clay deposit is represented by a seried ofpaublel and gently inclined,
almost horizontal, layers of silty clay, which dagerally continuous. The major part of the
clays is represented by the alternation of browsh grey, sometimes yellow clays that are
underlain by greenish-grey and grey-blue clays. dlag deposits are 8-12 m thick.

Clays from the R#ca deposit can be classified as a montmorilloitiite- variety, in
accordance with their genetic type. The main mineanstituents are quartz, 10 A
phyllosilicate (illite and/or mica) and smectiteogp minerals, while goethite, kaolinite,
chlorite, feldspars and dolomite are subordinatadoessory minerals. The &ea deposit
can be classified as a montmorillonite-illite véyiein accordance with their genetic type.
The main mineral constituents are quartz, 10 A Ipkificate (illite and/or mica) and
smectite group minerals, while goethite, kaolinitdjorite, feldspars and dolomite are
subordinate to accessory minerals.

The clay deposit is of an allochthonous fluviatigamp type. The sediments with clay
were deposited during the Holocene under fluviatdaditions, as well as in areas in which
ponds, swamps and small lakes prevailed.
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Investigation of clay fraction (<2  um) composition for the
understanding of the changes in sedimentary environ ments in the
Arctic Ocean during Cenozoic time (IODP Leg 302 dat a)

Viktoriya KRUPSKAYA', Aleksandr NECHITAILO? Alexey KRYLOV?, Christoph VOGT?,
Irina ANDREEVA®,

nstitute of Geology of Ore Deposits, Mineraloggti®graphy and Geochemistry (IGEM RAS), Staromapetn
per., 35, Moscow, 119017, Russia; vi_kru@bk.ru

“D. Mendeleyev University of Chemical TechnologRussia, Miusskaya pl., 9, Moscow, 125047, Russia
3All-Russia Research Institute for Geology and Ma&esources of the World Ocean (VNIIOkeangeologia)
Angliyskiy pr., 1, St-Petersburg, 190121, Russia

“University of Bremen, Klagenfurther Strasse, D-ZB35ermany

Bottom sediments between 20 and 300 m were takem the Lomonosov Ridge
(Arctic Ocean) during the Arctic Core Expeditiorintegrated Ocean Deep Sea Program
(ACEX-IODP). These sediments accumulated during@pmately the last 50 Ma (Moran
et al.,, 2006). The composition of the clay fracti@® um) was investigated by IR and
XRD methods. Semi-quantitative evaluations of tle eninerals assemblages were based
on the Biscaye XRD method. The IR spectra were emttically simulated in order to
study the composition of the amorphous and crystliphases. Peculiarities of the
sedimentation environments and climatic change$eénArctic Ocean for the last several
tens of million years ago can be reconstructed.

The warm and humid climates similar to the modeopits existed at the 50 Ma.
Bentonite residual soils were formed. Then, sedim&ith amorphous material and silica
micro-fossils were deposited in lakes or swampedsrThe content of amorphous material
from the level of 45 Ma is decreased and contertlapf minerals is increased in the clay
fraction. A hiatus occurred from 44.5 to 18.2 Mdteh that sedimentary environments
were closely related to glacial and interglaciakigas in the Arctic Ocean. Modern
Transpolar Drift has been changed about 13 Ma. Fiweh time the perennial sea ice
covering the Arctic Ocean has been the main soafréerrigenous material.

Acknowledgement. This work was supported by Rus&iaundation for Basic Research
#06-05-65166a, grant of President of Russian Fé&daréor young scientists and German
Academic Exchange Service (DAAD).

References:

MORAN K., et al., 2006: The Cenozoic paleoenvironimef the Arctic Ocean. Nature,
441, 601-605.

97



%«OWAR?}_
MINERALOGIA - SPECIAL PAPERS, 33, 2008 & 55
www.Mineralogia.pl 9] %

' &

MINERALOGICAL SOCIETY OF POLAND ;/,1/ 3

6? '7“0\0
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO
Kaolinites from NW Portugal: composition, structure and properties

(materials from the EUROCLAY 2007 field trip)
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Moscow, 119017, Russia; vi_kru@bk.ru,
2Moscow State University, Leninskie Gori, 1, GS, dos 119991, Russia

During the European Clay Conference (EUROCLAY 200&d trip, samples from
three kaolin sedimentary deposits were taken: kde# Alvardes, Vila Chad and
Barqueiros. These samples were investigated ugiam gize analysis, microaggregates
grain size analysis, X-ray diffraction (XRD) anafsthermal analysis and scanning
electron microscopy (SEM). Physical-mechanical ahgsical-chemical properties were
also estimated. Oriented and non-oriented samplese vanalysed by the XRD and
quantitative analysis carried out by the RIR methble average thickness of individual
particles was calculated from XRD and the averagjaevof basal surface was estimated
from SEM. The Hinckley index was also obtained ByDXfor all the samples.

Samples were taken from the sedimentary part obslepand contain kaolinite (40 to
70%), muscovite (13-29%) and quartz (8-31%). Ctimteorphological properties of
kaolinite are similar for all studied kaolinitescad(001) ranged from 7.19 to 7.22 The
isometric shape of kaolinite particles is hexagaral all samples contain halloysite which
can be studied by thermal analysis.

The density of solid components, hygroscopic hutpidiumidity of upper and lower
limits of plasticity and cation exchange capacitgrev estimated for all samples. From
these, the plasticity index and the index of cdiédiactivity were calculated.

The studied kaolinite clays have poly-componentpasitions and different dispersion
of individual particles and big aggregates. Allsbdactors influence the physical-chemical
and physical-mechanical properties. From thesdlddtamvestigations of the mineralogical
composition and crystal-morphological featureshef ¢tlay minerals from the kaolins of the
Portugal deposits, the main factors influencing thieysical-chemical and physical-
mechanical properties have been deduced.
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Adobe construction: examination of mineralogically different clays of

Austria regarding their use as construction buildin g materials
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The aim of this project is to find out if mineralogl patterns are correlated with
physical parameters such as strength tensile, fldl shrinking limits etc. The
investigation of the material shows properties attVantages of this renewable raw
building material and also point out the sustailitgbof adobe construction. Loam was
used as a traditional construction material for enttvan 10.000 years and nowadays the
advantages of this material are used again in rddfgrent ways.

The applications of loam range from the preserwatid ancient monuments and
historical buildings, to sealing compounds and kEmwergy housing - the so-called passive
house. Loam is a sustainable, renewable materal ¢hn be recycled and therefore
harmonises with nature.

Loam, a fine structured material, consists of sailtland clay in similar proportions.
Clay as the binding agent with its typical chardstiEs such as swelling and shrinking, the
ability to regulate air humidity, as well as itpiyal plasticity properties, and adsorption
capacity provides reasons for finding out more altiwis resource.

The question beyond this project is to estimatectvlsinalysis can measure the typical
properties. Also examined is whether study of theenalogical composition can reveal the
physical properties.

Particle size analysis, bulk and clay mineralogyd pH measurements on the one hand
and typical geotechnical and physical examinationsthe other should point out that
significant mineralogical patterns influence thegibal and mechanical properties.
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Changes in the porous structure of acid-activated m ixed sorbent
(montmorillonite — silica gel)

Andrzej KRZYZANOWSKI, Anna MICHALOWSKA, Katarzyna ZAREBSKA

Faculty of Fuels and Energy, AGH University of 8ceeand Technology, al. Mickiewicza 30, 30-059%iva,
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More and more common use of the chemical technedodiased on interfacial
phenomena gives impact to search for new sorbems ew catalysts of improved
parameters, that at the same time are cheap andengyoduced from easily accessible,
natural raw materials. Smectites (montmorillonitésjming the main component (clayey)
of the bentonite rocks have moderate sorptive ptgseand show some instability of
structure caused by swelling. On the other haredr gtructure and properties may be easily
modified. In addition to the known and already #&blmethods of modification (acid
activation and intercalation), one of the more ries¢éing and perspective methods is the
formation of mixed systems (based on two or moghllgi dispersed components). When
the size of the components approaches the dimemnsipital for colloids (such systems are
often called nanocomposites), the synergetic eipptears whereby the properties of the
resulting mixture are no longer a sum of the progenf its individual components. A bi-
component, mixed mineral sorbent (montmorillonitsilica gel) (Krzganowski & tysik,
2004) was obtained from montmorillonite (separdigdsedimentation from the Milowice
bentonite (Poland)). The changes in the sorptivapgrties of the formed system were
studied measuring the low-temperature sorption rgba The changes in the porous
structure were analysed by the densimetric andgrordric studies. The small quantity of
gel modifies the primary texture of montmorillanifcp. the increase of the interpacket
spaces moved away by the globular particles afssijel) and adds adsorption centra. Both
factors cause advantageous changes of the sopgptiperties of the studied system. On the
other hand, the globules of the silicic acid gelvmaway the mineral packets in a stable
way, thus enhancing the interlayer space, whictiitétes the acid activation process.

Acknowledgements. Financial support for this studg provided by AGH framework no:
10.10.210.52.
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Silica gel modified montmorillonite as catalytic su pports in deNOx
reaction
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The selective catalytic reduction of nitric oxidétlwammonia is used on an industrial
scale to clean stack gases from stationary soufid¢esindustrial catalyst 35/WO3/TiO,
used for this reaction, operates at a medium teamtper range. Catalysis at low
temperatures (413-523 K) is being actively inves#d.

There has been growing interest in the use of miatiand anionic clays as catalysts or
catalytic precursors for the deNOx reaction withnaonia (SERWICKA, 2001). These
clays may be modified in many different ways, swushacid pretreatment and surface
deposition of carbon particles, to produce matensith varying textures, structures and
acidic properties (CHMIELARZ et al, 2000; GRZYBEKa, 2001; SERWICKA, 2001).

Here we report on the performance of a silica getlified montmorillonite,
impregnated with transition metal (Mn, Cu, Fe) @ddin catalyzing the deNOx reaction.

Acknowledgements. Financial support for this studs provided by AGH framework no:
10.10.210.52.
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The investigation of influence of replaceable catio ns stabilization
process on proprieties of received intercalates
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Application of chemical technologies utilising irfiecial phenomena into research and
into the design and optimisation of industrial @eses prompts us to search for new
sorbents and catalysing agents. Smectites (moritorates), which are major constituents
of bentonite rocks, exhibit rather poor sorptivepgerties and structural instability due to
swelling. On the other hand, they are susceptiblprocesses that change their structure
and properties. The search is merited for new readibn methods aimed to transform the
structure of those minerals through the changesheir porosity, chemical character,
surface, sorptive and catalytic properties. Theppse of the research program was to
establish how partial stabilisation of interpackiamas should influence the intercalation
process and the properties of thus obtained intgesa Since the intercalation mechanism
involves the ionic exchange, the amount of adwhitifgocations should depend on their
charge and the ion exchange capacity of the min@atrolling the amount of admitted
oligocations and their size, one controls the caollsmpport height and spacing as the
parameters determining the size of micropores. rEkaltant form of smectite is obtained
from bentonite clay from Chmielnik, by sedimentatidi ions were thermally stabilised
in the sodium-lithium form of smectite with varigbiolar ratio Na/Li. Stabilised samples
are transformed into the intercalate form by theiyfean method. The influence of those
modifications on the texture of thus obtained s&spVas investigated on the basis of XRD
data and argon sorption measurements (77.5 K).ingasetention of a proportion of
exchangeable cations in the smectite structureesaitsion exchange capacity to decrease.
It is reasonable to suppose that this modificatma the intercalation process should
produce systems having various numbers of oligonatibetween the ion packs. Such
system should be characterised by an increasedneolf micropores. Two tendencies
become apparent: the decrease of the specificceuvidue with an increased proportion of
lithium in the ion composition of the interpackgtture and a decrease of the specific
surface with the increased temperature of cal@nati

Acknowledgement. Financial support for this studyswrovided by AGH statutory paper
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K-Ar and RDb-Sr isotope systems are indicators of th e transformation
of Vendian-Riphean clayey rocks of the Russian Plat  form.
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The paper considers geochemical behavior of K- Rb—Sr systems in Vendian-
Riphean samples of clayey rocks and clayey comgooksandstones from boreholes:
Yarenskaya (Mezenskaya syneclise), Morsovskayapha® and Vorona-10 (Pachelmskiy
avlakogene). Earlier on data from boreholes Gawr@m, Soligalitch, Nevel, Kepina
were published. The studied rocks belong to diffefacies, such as marine, coastal-marine
or continental deposits.

The K-Ar data of Yarenskaya borehole are approtéchaon the straight line in the
coordinate system Ar — K. That line displays the 840 Ma and passes above the zero of
coordinate system. It demonstrates presence oksxrgon. The Rb-Sr isotope systems of
same samples show age of 915+90 Ma that agreeskwithcalculated age (950+50 Ma).
The part of point is approximated on the straighé,l which displays age 640+80 Ma.
Combined with earlier measurements, these date estigthat the studied deposits
experienced several stages of epigenetic alterafion of these stages are registered by K-
Ar and Rb-Sr geochronometers (~950 and ~650 Ma).

The K-Ar results of Morsovskaya borehole give véayge dispersion. Ages lie in
interval 780-1170 Ma. Rb-Sr data are calculatedixnpoints from the lower part of the
profile and show 1100+90 Ma.

All samples from Vorona boreholes can divide twoups: 1070-1080 Ma in the upper
part of the profile and 1110-1370 Ma in lower pa&m errorchron relationship of Rb-Sr
data show 1020 Ma. We can speak about two pre-aarelrents of the transformation of
rocks: 1100 and 1250 Ma. Last age has isotope ofdahHe source rocks.

We believe that clayey rocks were lesser modifiedMorsovskaya and Vorona
boreholes then in Yarenskaya because their isaggtems fix earlier events.
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Specificity of phyllosilicates transformation in sh allow soils on

massive rocks
Sofia LESSOVAIA

St.-Petersburg State University, V.O., 10 line3d&.-Petersburg, Russia; lessovaia@yahoo.com

The rare formation of shallow (<5-10 cm) stony saileveloped on the fine earth
derived from hard rocks with no admixture of extans material was studied in
mountainous tundra and north taiga zones (RusHmese rocks are represented by alkaline
(nepheline syenites) and basic (amphibolites anmaphosed gabbro-diabase) rocks in
East Fennoscandia and ultrabasic (harzburgite idqige with orthopyroxene) ones in the
Polar Ural. The soils are classified as Leptos@/RB, 2006). Soils on alkaline and basic
substrates are formed under conditions of goodndga. Recent pedogenic processes
(transformation of soil organic mattén situ, formation and migration of ®s-organic
complexes and mineral disintegration) are combiimedne soil horizon as there is not
enough depth and fine earth to form a proper gofiilp. In the case of nepheline syenites,
the phyllosilicates in sola are only due to thmiesence in the substrates as a result of
epigenic metamorphism. “Pre-pedogenic” alteratibramphibolites did not result in the
formation of phyllosilicates which are also abserthe sola. In contrast, the pre-pedogenic
alteration of metamorphosed gabbro-diabases resinte considerable accumulation of
phyllosilicates and chlorite, micas, kaolinite, amgixed layered chlorite-vermiculite
(smectite) occur in the sola. The proportion ofrmieulitic (smectitic) layers in the mixed
layered minerals increases in the shallow minesakbn under litter.

Soils on ultrabasic substrates are characterized bglor indicative of gleying which
takes place under alkaline conditions and with emaval of iron. The abundance of
magnesium in the ultrabasic rocks enhances subslispersion and leads to the alkaline
reaction of the soils, even though they are dewogn a non-calcareous substrate under
humid climate condition. The fine earth is enrich®dchlorites, talc and smectites. The
content of smectite increases in the clay sizeiragn comparison with the silt as a result
of phyllosilicate degradation and decreases inuger horizon simultaneously with pH
value.

Thus the presence of phyllosilicates in sola owsidand alkaline rocks is only due to
epigenic (“pre-pedogenic”) alteration. In contradtrabasic rocks are a source of easyily
weatherable minerals leading to soil formation onadrix enriched in phyllosilicates.
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Uptake of As by 4-Na-mica and their mechanical trea  tment product

L. LORENZO?!, P. NARANJO?, E. M. FARFAN TORRES', Rosa M. TORRES SANCHEZ 2

'Fac. Cs. Exactas, INIQUI-CONICET, Univ. Nacional®i&ta, Buenos Aires 177, (4400) Salta, Argentina
2CETMIC, Camino Centenario y 506, (1897), La Plategentina; rosa.torres@gmail.com;
rosats@cetmic.unlp.edu.ar)

Removal of As from water has been tested with ria$eof low cost, in which the
presence of Fe and Al seems to be important. SijotheNa-mica obtained from kaolin
(high cationic exchange capacity) and product ®hiechanical treatment (4-Na-micaMT)
— where the alteration of the crystalline structpués in evidence the structural Fe and Al
ions — are postulated as competitive materialg\fouptake.

Materials were characterized by means of XRD, SHpkecific surface area and
isoelectric point determination. As adsorption adfyavas evaluated in both samples at pH
of 7.5, adsorptions kinetics and adsorption isatisewere also determined.

The results showed that As adsorption behaviordifferent for each material. The As
adsorption by 4-Na-micaMT was higher than that cheleed for its precursor, but this
material requires longer contact time (six daysirsjadwo hours) to reach the maximum
removal capacity. This was assigned to a highentifyeof negatively charged edge sites in
4-Na-micaMT — which leads to increase of the solutpH caused by adsorption of
protons.

Having in mind that at the experimental pH usedhe As species are negatively
charged — it was understandable that 4-Na-micasgive biggest As uptake per a unit mass
at shorter times (<6 hours). The surface chargel-bfa-micaMT decreases when the
contact time increases and consequently the egtatio repulsion also decreases, which
allows for adsorption of a higher quantity of Am®sies. The uptake capacities were 60.7%
and 96.5% for 4-Na-mica and 4-Na-micaMT, respebtjv&howing their potentiality in the
treatment of As polluted waters.

105



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Clay minerals in soil derived from phonolite of Opo Ino-Zdr¢j area,
Sudety Mts., SW Poland

Wojciech tOBCZOWSKI, Jerzy WEBER, Andrzej KOCOWICZ

Wroclaw University of Environmental and Life Sciemcinstitute of Soil Sciences and Environmentatd®tion,
Grunwaldzka 53, 50-357 Wroclaw, Poland; w.lobcgki@interia.pl; weber@ozi.ar.wroc.pl

Phonolites are igneous volcanic rocks with lowcsilicontent and an aphanitic to
porphyritic texture. Main minerals are usually fgdthoids (nepheline, sodalite, hauyne,
leucite and analcite) and alkali feldspar (sanidar®rthoclase or orthoclase), with sporadic
sodic plagioclase. Minor minerals are biotite, sodirich amphiboles and pyroxenes along
with iron rich olivine. Phonolites occur in verywdocalities, mainly in Scotland, Brazil,
Kenya and New Zealand. Locally there are occurrenice Cornwall and Bohemia.
Knowledge concerning phonolites, especially thedathering processes and products of
weathering, is still scanty.

The aim of this paper was to determine the clayenails derived during weathering of
phonolites in Lower Silesia, Sudety Mts, SW Polaxday diffractograms of clay fractions
separated from different horizons of a cambic stwileloped from phonolites will be
presented and discussed at the poster.
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Dewatering and neutralization of waste drilling mud S

Kazimierz MACNAR®, Andrzej GONET?, Stanistaw STRYCZEK?

'0il and Gas Prospecting Company, ul. Asnyka 6 2@8-Jasto, Poland
2AGH University of Science and Technology, Faculriling, Oil and Gas, al. Mickiewicza 30, Krakow
30-058, Poland

Method for dewatering of used drilling fluids (03) is presented and its efficiency is
evaluated in the paper. The method includes prowgsd liquid drilling mud waste (with
the solids content from 1 to 35 wt %) into solidter@l having mechanical properties
approaching those of ground. The solids contenhénresulting waste usually constitutes
40 to 60 wt %. The dewatering process was perforasig inorganic coagulants such as
aluminum and iron salts as well as organic flocstda The waste was dehydrated
employing a mobile dehydration tank station. Th¢hars show the ways of the treated

waste utilisation.
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Studies of acid-treated clay minerals by near-infra  red spectroscopy
Jana MADEJOVA', Helena PALKOVA', Martin PENTRAK" , Peter KOMADEL"

nstitute of Inorganic Chemistry, SAS, Dubravsksta®, SK-845 36 Bratislava, Slovakia; uachjmad @aask

The potential of near-infrared (NIR) spectroscopy ¢haracterizing acid-treated
smectites is demonstrated. We have investigateckffieet of clay mineral composition,
content of non-swelling layers, and the presencallgilammonium cations in the smectite
interlayers, on acid dissolution rate. Detailedlgsia of the NIR region is performed by
comparing the first overtone fpand combinationu+d) bands of XH groups (X = O, C)
with the fundamental stretching)(and bending W) vibrations in the mid-IR region.
Spectra of acid-treated samples show a graduakdserin intensity of the structural OH
overtone (near 7100 ¢M and combination (4600—-4300 Tinbands, reflecting a reduction
in octahedral atoms content. The first SiO-H oweet of terminal SiOH and geminal
(OH)SIOH groups near 7315 chand 7130 cit, respectively, are indicatative of a partly
protonated silica phase that forms during clay mihealissolution. NIR spectroscopy
confirms that trioctahedral hectorite is much maesceptible to acid attack than
dioctahedral smectites. The accessibility of théerlayers to protons significantly
influences the stability of smectite clay mineradsHCI. A mixed-layered illite/smectite,
containging 30% swelling interlayers, dissolves enstowly than smectite of similar
chemical composition. The solubility of smectites HICI is altered if their inorganic
exchangeable cations are replaced by alkylammogations. NIR spectroscopy confirms
that small TMA cations cause only a slight reduction in the diggmn rate of
montmorillonite whereas long-chain HDTMAations significantly protect the clay layers
from acid attack.
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Effect of montmorillonite on the association consta nts of
supramolecular complexes with fluorescence dyes

Marian MATEJDES' , Marian JANEK?

*Comenius University in Bratislava, Faculty of NaiuSciences, Department of Physical and Theorktica
Chemistry, Mlynska dolina CH1, SK-842 15 BratislaSvak Republic; m.matejdes@gmail.com

?Institute of Technology, Slovak Academy of Sciemb@sravska cesta 9, SK-845 13 Bratislava, SloveguRlic;
marian.janek@savba.sk

Inclusion complexes between, (-, y- cyclodextrins (CD) and fluorescent dyes (e.qg.,
coumarin) represent confined host/guest assocwtishowing certain spectral and
fluorescence properties (Angelova et al., 1999)reHae determine thermodynamic
equilibrium constants to assess the conditions undéch such complexes are formed in
aqueous media. We then investigate the effect afitmorillonite on the formation of
host/guest complexes in solution. This was impartarprepare functionalised thin layered
nanocomposites with fluorescent properties. Charigeshe equilibrium constants of
host/guest complex formation were investigated \sititic fluorescence spectrometry. The
thin layered nanocomposites were further charamdrby FTIR and far-IR spectroscopy to
assess the effect of changing the nature of tleelayer material. In agreement with Sen et
al. (2005), an increase ifi-cyclodextrin concentration causes coumarin fluorescence
intensity to increase. This may be ascribed todhmplete or partial desolvation of the
guest molecule during complexation. The loss ofrafidn water causes a decrease in
nonradiant relaxation.which, in turn, led to anr@ase in the population of electronic
excited states. The Benesi-Hildebrand method wed tesdetermine equilibrium constants.
Fluorescence spectra of coumarin-C522 was measires excitation light wavelenght
Je= 415 nm. For example, the equilibrium constanttfarp-cyclodextrin/coumarin-C522
complex, obtained from the linear regression ofdhange in fluorescence intensity with

cyclodextrin concentration was 2,5 5 cp = 2747.9+163.8 ditmol™.

Acknowledgements. This work has been supported @A number 1/4457/07.
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Aluminosilicate nanotubes derived from kaolinite gr oup minerals
Jakub MATUSIK', Adam GAWEL", Elzbieta BIELANSKA? and Krzysztof BAHRANOWSKI*

'Department of Mineralogy, Petrography and Geochamigaculty of Geology, Geophysics and Environmlent
Protection, AGH-University of Science and Techggl@l. Mickiewicza 30, Krakow, 30-059, Poland;
jakub_matusik@wp.pl

IInstitute of Catalysis and Surface Chemistry, RoRsademy of Sciences, ul. Niezapominajek 8, KraBov239,
Poland

Chemical modifications of clay minerals have wt#ential for scientific and industrial
applications. The ability to combine the properties inorganic matrix and organic
molecules at a molecular level opens the way toigdesmproved nanocomposites.
Nanotubular materials have received much atterdios to interesting catalytic properties.
Therefore the objective of this study was to iniggge the possibility of delamination and
rolling of kaolinite layers using intercalation/d&rcalation method.

For the experiments kaolinites with different ¢ajiinity and halloysite from polish
deposits were used. The experimental procedurewell the synthetic route proposed by
Gardolinski & Lagaly (2005a,b) and consisted ofrffallowing stages: (1) preparation of
dimethyl sulphoxide precursor complex, (2) intedaygrafting with 1,3 butanediol (3)
hexylamine intercalation and (4) deintercalatioringstoluene as solvent. Structural
perturbations and morphology changes of minerale wgamined by XRD, FTIR and high
resolution SEM coupled with TEM mode.

The particle size of minerals subjected to modifans decreased considerably, which
indicates partial delamination. Kaolinite particlegich exhibit tubular morphology or
show rolling effects were observed using TEM. THetamed nanotubes have mean
diameter ~30 nm and are on average 150 nm long.

Acknowledgement: This research was supported by #A@H UST grant No.
11.11.140.158.
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Clay minerals and slope stability in Quaternary sed iments in landslide
areas of the Wienerwald Flysch Zone (Vienna Forest/  Lower Austria)

Maria MAYRHOFER', Franz OTTNER?, Birgit TERHORST?, Eva KOTTRITSCH? and Bodo DAMM®

YInstitute of Applied Geology, University of NatuR#sources and Applied Life Sciences, Peter-Jotrse 70,
Vienna, 1190, Austria; maria.mayrhofer@boku.ac.at

?Institute of Geography and Regional Research, Usityeof Vienna, Althahnstrasse 14, Wien, 1090 raus
JInstitute of Geography, University of Regensbungiversitétsstrasse 31, Regensburg, 93040, Germany

The Rhenodanubian Flysch of the northern Vienna$tds composed of various layers
of sandstones, marly shales, calcareous marls &nd schists which are covered by
Quaternary periglacial cover beds and loess depddiis area at the margin of the eastern
Alps represents an undulating landscape of therianstow mountain regions.

The Vienna Forest Flysch region is considered @osbsceptible to landslides. The
alternating sequences of permeable and imperméafdes influence the stability of slopes
negatively. Therefore slope stability is mainly degant on the distribution of Quaternary
layers and its specific clay mineralogy of clayend anarly layers.

In general, Quaternary sediments are situatecdbprot flysch sandstone. The base of
the Quaternary deposits derives from periglacidifisction processes, namely the Basal
Periglacial Cover Bed, and consists of clays andsmaainly which have a high content of
the swellable clay mineral smectite. Therefore tasal Periglacial Cover Bed is
characterized by a high plasticity and impermegbilihese features are responsible for the
formation of potential slip surfaces in the studgeaa The hanging layer is composed of up
to four metres of permeable loess, which was dé&mbgluring the Wirmian period. The
top of the sequence is characterised by a furtlegiglpcial cover bed, composed of
a mixture of loess and sandstones, which origindtem the Late Glacial (Upper
Periglacial Cover Bed).

On the basis of field surveys, sedimentology, malogyy and slope stability modelling,
the results from investigations on recent landsligiee demonstrated.
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Mineral analysis and energy industry applications

Douglas K. McCCARTY*

'Chevron ETC, 3901 Briarpark, Houston, TX 77042¢danty@chevron.com

Recent developments in diffraction and spectroscdpchniques, computing, and
methodology at Chevron have resulted in: (1) defasnd more accurate means of
quantitative mineral analysis of clay-bearing setitary rocks, (2) a more comprehensive
means of structural analysis and characterizatfomiged-layer clays, and (3) a way to
evaluate the chemical composition of individual gdee that coexist in complex mineral
assemblages.

Comprehensive mineral characterization is of primiaportance to the energy industry
in understanding the geological relationships cfereoir and seal formations, mineral
influences on porosity and permeability, reactivitgth drilling fluids, and the high
sensitivity of the rock matrix on wireline logs atmy modelling. The clay content in
sedimentary rocks is a critical variable that isdigo calculate fluid saturation and
determine reserves.

Quantitative phase analysis (QPA) of sedimentargks is a significant challenge
because of the presence of clay minerals. Evesafitl sandstones can have significant
clays of different types, 15 to 25 % clay or moral aequire special consideration in
reservoir characterization and formation evaluatitinis well known that such mineralogy
is difficult to quantify because clay minerals hafiee particle size, platy shape, and
chemical and structural variability.

A new technique for QPA by X-ray diffraction (QXRDesulting in the genetic
algorithm based program QUANTA greatly increases dlocuracy and speed in mineral
quantification of clay bearing sedimentary rocks. addition to the QPA of whole rock
samples, analysis of clay separations by simulatibdiffraction patterns from oriented
specimens provides important information aboutabmial structure of mixed-layer clays,
their origin and transformation.

In addition to XRD methods, thermal analysis stgdbn rocks and mineral standards
are underway to gain additional structural inforioratas well as to gain understanding of
surface properties that may have important impbeain the production of hydrocarbons.
Demonstrations and case studies will be presemeédliscussed.
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Biological processes during clay maturation

Eve MENGER-KRUG?, René KADEN, Peter KROLLA-SIDENSTEIN, Katja EMMERICH,
Kerstin PETRICK, Ursula OBST

Ynstitute for Technical Chemistry, Water Technolagg Geotechnology Division, Forschungszentrum
Karlsruhe, PO Box 3640, D-76021 Karlsruhe; petallia-sidenstein@itc-wgt.fzk.de

Clay maturation to ameliorate plasticity and wdnikty of the raw material is a process
employed since ancient times. The scientific knolgke is sparse, even so it could be
important for new technological applications.

There are no detectable changes in mineral phaisésbulk chemistry during clay
maturation, but changes within the soluble fractiespecially soluble salts and pH were
observed. Bacterial metabolism interacts with thengsical milieu, so biological processes
could contribute to the observed change in pldgtici

We show, for two industrially used clays frotdesterwald Germany, that also the
indigenous bacterial population of the raw matasalltered during the clay maturation.

Over 80 days of experimental period, we found geanin the number of micro
organisms ¢olony forming units cfuand their activity sterase activily which correlate
with changes in pH. There are also changes in hat®mmunity composition, shown by
DNA fingerprints Denaturing Gradient Gel Electrophoresis DGGE

There are many possible interactions between micganisms and clay minerals.
Whether micro organisms or biological factors dritie change in properties of the raw
material, or whether they just react to the altendlieu, remains to be elucidated.

113



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Layered sodium disilicates as precursors of mesopor ous silicas:
hydration of &-Na,Si,0s and a-Na,Si,Os

Alicja MICHALIK-ZYM?, Matgorzata ZIMOWSKA', Elzbieta BIELANSKA®, Krzysztof BAHRANOWSKI?,
Ewa M. SERWICKA'

YInstitute of Catalysis and Surface Chemistry, Polisademy of Sciences, ul. Niezapominajek 8, Krakav
239, Poland; ncserwicl@cyf-kr.edu.pl

%Faculty of Geology, Geophysics and Environmentatétion, AGH-University of Science and Technoloaly,
Mickiewicza 30, Krakow, 30-059, Poland

Among various crystalline polymorphs of layered yavous NaSi,Os of particular
significance is3-Na,Si,Os, which can react with water to yield a hydrategelad silicate
known as mineral kanemite NaHGiBH,O, precursor of mesoporous FSM-type silicas.
Hydration of other disilicates has not been studiedetail. The aim of the present work
was to get more insight into the structural transftion accompanying the hydrationoof
Na:Si,Os phase and to compare it with the hydratio®-®fa,Si,Os. Reaction 06-Na,Si,O5
and a-Na,Si,Os with water at ambient conditions leads in thetfaase to kanemite, with
basal spacing d=1.025 nm, in the other to a ctyrstakolid, assumed to be the layered
hydrateda phase of yet unsolved structure, with basal réfiaccorresponding to d=0.96
nm. Important differences have been observed ikithetics 0f3-Na,Si,O5 anda-Na,Si,Os
reaction with water. The former substrate underdogiration very swiftly (5 min), the
latter is distinctly slower to transform, but theopess is eventually completed after 8 h
treatment. The difference in the hydration behaviswassigned to the different structural
properties of both disilicates. Larger six-membigigs in the d-phase facilitate cation
exchange required for the phase transformation. iffeelayer water trapped between the
layers of hydratedi-N&Si,Os is more strongly bound than in kanemite. The olesbr
weight loss can be explained by assuming the pcesef two water molecules per
chemical formula of the hydratestphase (NaHSDs-2H,0). In view of this the lower
basal spacing observed for hydratedohase may be attributed to the lesser amount of
water of hydration trapped between the layerss likely that smaller interlayer distances
contribute to the stronger binding of water in timiaterial.
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Origin of clayey materials deposited during Aptian/ Albian emersion in
Istria, Croatia

Marta MILEUSNIC, Goran DURN', Franz OTTNER?, Josip TISLJAr", Dunja ALJINOVIC®, Uro$
BARUDZIJA"

*Faculty of Mining, Geology and Petroleum EnginegrillR-10000 Zagreb, Pierottijeva 6 (mmileus@rgn.hr)
University of Natural Resources and Applied LifeBSces, A-1190 Vienna, Peter Jordan-Stra3e 70

The subject of this study are clayey materialsodépd during Late Aptian / Early
Albian long-lasting emersion phase in Istria (pdraf 11-19 million years). When they
show indication of subaerial exposure and pedogettiesy are considered paleosols. The
goal was to estimate the provenance of clayey matternvestigations were based on
detailed sedimentological, geochemical, and miogiahl analyses of clayey materials and
undissolved limestone residue from the bottom aye} horizons. Considering isolation of
Adriatic carbonate platform during Aptian/Albiarhetre are three possible sources of
material forming investigated clayey materials: (i)dissolved limestone residue; (2)
volcanic material; and (3) aeolian material. Sighgsadose zone (geopetal structure, crystal
silt) and small depths of palaeokarstificationimdstone, as well as, low weight content of
indissoluble limestone residue indicate small dbotion of undissolved limestone residue
in formation of investigated clayey materials. Tghare signs (immobile chemical elements
proportions; negative europium anomaly; fragmerftpyroclasts with altered volcanic
glass; zircon, feldspars, pyroxene and amphibokingrin sand fraction; smectite in
undissolved limestone residue) of volcanic matec@htribution in formation of clayey
materials.Volcanic material probably came after resedimeotatiecause during Aptian
and Albian there is no known calcium-alkaline vaoiican in neighbouring areas. Irregular
and rounded forms of volcanic minerals in clayeyterials are also in favour of
resedimentation. Aeolian dust is probably the mimsportant component of source
material. Significant atmospheric circulation amt@mulation of great amount of aeolian
material during Aptian and Albian due to arid clim®&n the land; domination of smectite
(formed by alteration of great amount of volcaniatemial widespread due to strong
volcanic activity and formed by authigenesis insais a consequence of hot climate with
contrasted seasons); very fine grain size of ingatgd clayey matrix which could enable
long transport; and presence of metamorphous nitécaurmaline, garnet) are indications
of aeolian origin.
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The redox properties of iron- and copper-impregnate d
montmorillonites: effect on DeNOx activity

Monika MOTAK?, Helmut PAPP?
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Selective catalytic reduction (SRO) of NO with ammiaois still the only realistic
industrial process for removing nitrogen oxidesriretack gases. Many different materials
have been suggested as possible catalysts foretiision. In this regard, layer silicates are
especially interesting because they are cheapratahaterials whose texture and chemical
properties may be modified. Here we investigaterddox properties of some natural and
surface-modified montmorillonites that have beepriagnated with copper and iron nitrate
in relation to SCR.

The following layer silicates and their modifiedrfits were used: a commercial
bentonite from Fluka(B), montmorillonite separafemin Milowice bentonite (Mt), B and
Mt treated with acid (BH and MtH), a commercial caanontmorillonite (K5), and
montmorillonites intercalated with hydroxy-Al cati® (BAI, MtAl, K5AI). All of the above
materials were then loaded with 5 wt % Cu and Reguthe incipient wetness technique
and aqueous solutions of copper(ll) nitrate and(lt§ nitrate.

The samples were characterized by argon sorptipecific surface area) and X-ray
photoelectron spectroscopy (surface compositiomjjentheir reductive properties were
assessed by temperature programmed reduction (ARGRINO reduction with H. The
latter reaction was chosen becaus® Nlike NO, is rather difficult to reduce. We also
tested selected samples for their capacity to ed@ with ammonia under the following
conditions: 800 ppm NO, 800 ppm NH% G, He; mass of catalyst 200 mg; flow 100
ml/min.

The results show that the redox properties of monilonites are related to the origin
of the materials and chemical modifications, of ethiacid pretreatment is the most
important. These properties influence SCR actiahd the formation of PO as a by-
product.

Acknowledgements. The support of this work by graaot AGH 11.11.210.109) has
been greatly appreciated.
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The removal of nitrogen oxides by modified montmori llonites

Monika MOTAK?, Helmut PAPP?

!Faculty of Fuels and Energy, AGH University of &ciand Technology, 30-059 Krakéw, Poland;
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2|nstitute of Technical Chemistry, Faculty of Chargiand Mineralogy, University of Leipzig, 04103p&g,
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The application of layered aluminosilicate minerasscatalysts in both industrial and
environmental protection processes has been inegsnvestigated for a couple of years.
Selective catalytic reduction (SCR) of nitrogend®s by ammonia, hydrocarbons and
alcohols is now among the most thoroughly studagdlytic reactions.

The goal of the present work is to determine ttiuémce of the synthesis route of the
catalysts, including the structure of catalystsaot®d from modified aluminosilicates
promoted with copper, iron, and silver ions, upleeirt catalytic properties in SCR reaction.
Our catalysts were obtained from different startintaterials e.g. montmorillonite
originated from bentonite from Milovice, commertyahvailable montmorillonite (Fluka),
commercially available bentonite (Fluka), and comuoiadly available acidic
montmorillonite K5 (Fluka). These starting matesialere modified by acidic activation
and intercalation with hydroxoalumium species (vilte use of Chlorohydrol). Then the
active copper, iron and silver ions were deposibed both modified and unmodified
montmorillonite. Metal cations were introduced frantrate solutions using the wetness
impregnation method. The content of active spesi&s estimated as 5 wt%.

Thus prepared catalysts were characterized by Xdifisaction, X-ray photoelectron
spectroscopy, and the temperature - programmedctieduwas performed. The textural
properties were determined from low temperaturem@gdsorption. Moreover, the catalytic
activity and selectivity of our catalysts were éesfor SCR reaction.

Our results indicate that some of the modified munillonite — based catalysts show
conversion higher than 90% and the amount g9 fbrmed in side reaction is very small.
Furthermore, the catalytic activity of our cataystrongly depends on the synthesis route
and the amount of deposited active species.

Acknowledgements. The support of the Polish SdientiCommittee (no. AGH
10.10.210.52) has been greatly appreciated.
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Variation of mineralogy during the beneficiation of kaolin from

Rio Capim, Par4, Brazil

Wagner N. MUSSEL", Enver MURAD", Paulo S.R. CRISCUOLO?, Patricia G. PINHEIRO",
José D. FABRIS?

'Departamento de Quimica, Universidade Federal deddliGerais, 31270-901 Belo Horizonte, Minas Gerais,
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Kaolin mined from the Ipixuna deposit of Para Pégiios SA in the Capim River area
in northern Brazil has been studied at various estagf beneficiation to determine the
behaviour of Fe- and Ti-bearing minerals, which bardeleterious to the brightness of the
product and consequently its use for paper coating.

Chemical analyses of the raw ore, the intermediabelucts of beneficiation, and the
final product demonstrate a moderate but distiadtuction of the total Fe content through
the removal of Fe oxides in the course of bendfama XRD and Mdssbauer spectroscopy
showed the principal pigmenting minerals to be hémaand goethite. However, an
assortment of techniques proved necessary for gmdmansive characterization of the
sample mineralogy. Thus, while XRD tentatively wated the presence of gibbsite, IR
spectroscopy provided conclusive evidence for thigeral. In particular the reject of
a magnetic separation stage, being enriched im&era offered good possibilities for the
study of the mineralogical speciations of thesenelets.

The Ti contents were primarily reduced due to thmaval of anatase during particle
size fractionation and dithionite reduction. Whilee Fe content of the final product is
structurally bound in kaolinite, Raman spectroscimgljcated that Ti in the form of anatase
have been only partly eliminated. The remnant Thedound both structurally in kaolinite
and anatase. Mdssbauer spectroscopy confirmed cakmmalyses indicating the final
sample to contain ~ 0.7 % structurafFe
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Palladium bentonites as catalysts
Noémi M. NAGY?, J6zsef KONYA'
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Clay rocks in their natural and chemically treafedns are widely used as catalysts.
Different cation-exchanged clays are also usefthis regard. Since the cation-exchanged
forms occur under natural, geological conditionsthbclay rock and cation type can
profoundly influence the transformation of orgamitatter in nature. Noble metals,
including silver and palladium in different oxidani states, are widely applied as catalysts.
For example, palladium is used for hydrogenatiohilevsilver is an important catalyst in
photochemistry. We have prepared palladium- anesibentonites, and determined their
properties by X-ray fluorescence spectroscopy, Kdfraction, thermal analysis, redox
potential measurements, and scanning electron stopy.

The sorption of palladium(ll) ion by sodium-bentenwas studied. To avoid Pd(ll)
hydrolysis and acid decomposition of the clay, Pdflas applied as positively charged
[PA(NHs),]** and [Pd(en)?* complexes. X-ray diffraction and thermal analysimwed
little, if any, interlayer penetration by palladidiy ions; that is, these ions were largely
sorbed on deprotonated silanol sites on the sudhogontmorillonite.particles. The sorbed
quantity of palladium(ll) ions was in fairly goodgrement with the concentration of
surface silanol sites. Thermal analysis showedtti@palladium(ll) sorbed on clay mineral
surface can be reduced to Pd(0). By applying pailfachs a complex to bentonite, catalysts
containing Pd with two or zero oxidation state dam produced. An increase in the
concentration of amorphous phases in bentonitkjced by thermal treatment, favoured
catalytic activity.
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Crystalline morphological peculiarities of kaolinit es from the lateritic
weathering crust of South Vietnam granites

Vladimir NOVIKOV?, Nikolay BORTNIKOV?, Viktoriya KRUPSKAYA', Rimma MINEEVA',
Alexandr ZHUKHLISTOV?, Georgiy PILOYAN', Aleksandr SPERANSKIY?, Evgeniya BUSHUEVA®
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Evolution of the crystalline morphological propest of kaolinite in the zonal
weathering crust of granites in the South Viethamswnvestigated by the complex
methods: scan electron microscopy, X-Ray diffractielectron paramagnetic resonance,
infra-red spectroscopy, thermal analysis. Sampleseiaken by the profile of weathering
crust (WC) from the bottom to the upper part frdm kaolinite zone and bauxite zone.
Natural samples and fractions (< 63 mkm) were sgpdirfor this study.

Kaolinite has vermiculite-like aggregates (up @2D mkm by C axis). In the central
part (CP) of kaolinite zone aggregates composedredikaolinite particles with hexagonal
shape and smooth basal surface up to 3-5 mkm. &agper and bottom part of this zone
aggregates come smaller, and value of basal sudabecrease and content of halluasite is
increase. D (001) and average particles thickreeskanging in the similar directions.

Intensities of reflections on the first (02L1)) and second (20 13) ellipses were
investigated by the electronographes from the testuStructural ordering varied in different
part of WC. Changes of structure by the EPR ar@ected with three line groups: 1-3F&
tetrahedral layers, 2- exchangeable cations inhedial positions (with reduction of the
positive charge under replacement?ig A1*") and 3- Fe-rich magnetic phases. Degree of
the resolution fluctuation bands of the hydroxygioups, ratios of D3620/D3692 and band
1095 srit in the field of Si-O fluctuations were studied the WC. The characteristics of
kaolinite are connected with physical, chemical drydirodynamical conditions of the
formation of the zonal lateral section of the laierWC of the granites in the South

Vietnam
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Stability of smectite in the presence of metal iron
Marek OSACKY?, Viadimir SUCHA®, Jana MADEJOVA?, Adriana CZIMEROVA? and Peter UHLIK®

'Department of Geology of Mineral Deposits, Comehlni/ersity, Faculty of Natural Sciences, Mlynskidirh,
Bratislava 84215, Slovakia; osacky@fns.uniba.sk
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To predict the long-term properties of bentoniteriess in high-level nuclear waste
repositories, it is essential to study interactibatveen smectite and metal iron. Studies of
iron-clay interactions have shown the systematitat#lization of the initial clay material
and the subsequent crystallization of reaction pectsl The aim of the present work was to
investigate smectite stability in the presence efahFe.

In our experiments the <gm fractions of Na-saturated smectites were usea Th
mixtures of smectite/iron powder/distilled waterl5 g/1.5 g/70 ml were prepared in an
glove-box (N atmosphere). A batch experiment was performedb € Tor 35 days in an
oxygen-free system. The reaction products were smerby XRD, FTIR, HRTEM, BWA
(Bertraud-Warren-Averbach) technique.

In all reacted samples residual metal Fe was ptesmyether with newly-formed
magnetite. Also small amounts of 1:1 phyllosilicatend lepidocrocite were formed. All
diffraction peaks of smectite decreased signifigar8ignificant changes were observed in
the octahedral sheet of smectites. These specth@nges are consistent with
dehydroxylation and changes in bonding betweeralietiral and octahedral sheets. Fe
oxides and oxyhydroxides were formed consequemtynfOH groups. BWA technique
reveals decreasing of crystallite thickness of gitescafter experiments. The same result
was confirmed by HRTEM. The layer charge was deiteethby methylene blue method.
During experiments the layer charge of all smestdecreased as proved by an increased
quantity of monomers and H-dimers.
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Loess and paleosols from Aschet, Austria — clay min erals as
indicators of weathering intensity

Franz OTTNER, Karin WRIESSNIG,, Birgit TERHORST

! Institute of Applied Geology, University of NatuResources and Applied Live Sciences, Viennar Betdan
Strasse 70, Vienna, 1190 Austria; franz.ottner@ tekat
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Loess/paleosol sequences of the Upper PleistoceneAschet in Upper Austria were
studied by an interdisciplinary group of scienti€dse part of the investigation focused on
the clay mineralogical composition of the s@n clay fraction and on granulometric
analyses.

The paleosols have been formed during interglguédéoenviromental conditions of
different age as well as during interstadial cand#, characterised by variable pedogentic
processes corrresponding to the paleoclimatic ahang

The Pleistocene environments of glacial and inéaigl origin generally relate to
alternation of more physically and more chemicalkgred clay assemblages, respectively.
In cold periods sediments are enriched in well4atliged illites, chlorites and feldspars,
whereas warm periods correspond to enhanced amaidnkaolinite and expandable
minerals such as smectites, vermiculites and miexger minerals.

The paleosols in the Aschet profile are charaatdrizy the occurrence of vermiculites,
mixed layered minerals like chlorite/vermiculitedatflite/chlorite/vermiculite as products
of clay transformation during pedogenesis. In thest sequences illitic material and
vermiculites are dominant.

The grade of weathering intensity of palesols camisged as a record for the intensity of
pedochemical processes and is therefore a helpdufdr reconstruction of paleoclimates.
However, clay minerals basically express the intgnsf weathering, and especially of
hydrolysis, in the land masses adjacent to sedamgtasins. The information provided by
pedogenic minerals fundamentally integrates the bioed effects of temperature and
precipitation, with sometimes additional data or ttainfall seasonality or drainage
conditions. The climatic interpretation of pedog#raly formed clay minerals is based on
the variations of illite and chlorite crystallinignd on the relative abundance of smectite
and other expandable clay minerals.

122



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 59 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ ,@
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Acid sites developed on aluminated PCH derived from Laponite

Helena PALKOVA', Jana MADEJOVA?, Jerzy PODOBINSKI?, Joanna KRYSCIAK-CZERWENKA?, Ewa
M. SERWICKA®
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Al-containing porous clay heterostructures (PCHjehaeen derived from Laponite via
two methods: direct and post-synthesis aluminatisimg aluminium isopropoxide as Al
source. The surface acidity of the samples wasiexiludy means of the temperature
programmed desorption of ammonia and pyridine gdgor. TPD-NH showed that the
lowest amount of ammonia was adsorbed on non-aktedn sample PCH-Lap and
desorption peak was centred at 420 For both the directly and the post-synthesis
aluminated samples the desorption maxima shiftechigher temperatures indicating
increasing strength of acidic sites available fmmn@onia adsorption. Relative intensities of
profiles showed that higher amount of ammonia vas®ebed on post-synthesis aluminated
samples, indicating that this method of aluminatieas particularly efficient in developing
surface acidity. Within the samples aluminatedh®dame procedure the acidity increased
with increasing amount of aluminium used for pregian of sample (Si:Al = 40 or 10).
The nature of acid centres was assessed by usingpHRtroscopy to monitor the
characteristic vibrational modes of adsorbed pgadiNon-aluminated PCH-Lap exhibited
only weak Lewis acid sites, which disappeared cetept after heating at 260. In
contrast, the IR spectra of aluminated samplesrlgleshowed the presence of the
absorption band at 1546 &mcharacteristic for pyridinium cations and indigatiof
Brognsted acidity. In the directly aluminated sarapiieis band disappeared already after
heating at 20T, while post-synthesis aluminated samples hadethdémted to 36T to
achieve this effect. This shows that post-synthakisination yields acid sites of higher
strength. Acidic protons generated by aluminatioe exchangeable, which allows for
further modification of PCHs. In the present stuttg samples were functionalized by
cation exchange with catalytically active metallgggyrin (MNnTMPyYP) species. Near
infrared spectra revealed that the exchange wasnguanied by the disappearance of Si-
OH overtone (~7320 c).
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Acid dissolution of differently ordered kaolinites
Martin PENTRAK" and Jana MADEJOVA'
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The influence of kaolinite structure ordering am@ tmineral composition of kaolin
samples on their stability in HCl was investigat@tiree kaolins Gold Field (GF) from
Pugu Hills (Tanzania), VySny Petrovec (VP) from \&lkia and KGa-2 (KGa) from
Georgia (USA) were studied. In addition to kaobnithe XRD analysis of the original
samples revealed a minor (<5 %) content of quartd anatase in GF and KGa,
respectively. A major (~50 %) content of accessmiperals such as quartz, feldspars,
muscovite, (or illite) and smectite were identified VP. The structural ordering of the
kaolinites was determined by AGFI index, measursihgithe OR and 11 reflections
(APARICIO et al., 1999). GF and VP samples contdiwell-ordered kaolinites (AGE} =
1.6; AGFLp = 1.3) whereas the structure of KGa kaolinite \ess-ordered (AGkk, =
0.8). Dissolution of the samples was performed M 6ICl at 95°C for 4 to 36 hours and
the solid reaction products were investigated byDXSEM and IR spectroscopy. The
gradual dissolution of kaolins in HCI was monitot®dIR spectroscopy in both the middle
and near regions of the spectra. The dissolutimsraf kaolins were found to be different.
GF kaolin was the most stable in HCI due to a hdghree of kaolinite ordering and low
content of admixtures. On the other hand, the tisso rate of KGa was higher because
of lower ordering of the kaolinite structure. Th® \Kaolin was the most soluble clay in
spite of the relative high AGFI index of the kadinpresent in this sample. The presence
of a high content of admixtures more soluble thaolikite (e.g. smectite or muscovite)
influenced the total dissolution rate of this clay.

References:

APARICIO, P., FERRELL, R. & GALAN E. (2006): A nekaolinite order index based on
XRD profile fitting. Clay Minerals, 41, 811-817.
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Characterization of structural changes in redox-mod ified smectite
using near-infrared reflectance spectroscopy

Marcio C. PEREIRA™, José Domingos FABRIS?, Joseph W. STUCKI"
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Structural changes in smectites due to redox imecthave been characterized by
various methods, including mid-range (600 to 4000 )cinfrared spectroscopy (FTIR), and
have revealed extensive structural alterationsgghiy reduced, Fe-rich smectites; but, the
magnitude of structural change depends on the eafereduction. For example, reduction
levels below about 1.0 mmole Fe(ll)/g clay appdyerdvoked only minor, if any,
irreversible changes in the clay structure. Sometroversy exists, however, as to the
extent of irreversible alteration that occurs, ®simg that further inquiry is needed. The
objective of the present study was to apply nefiaiad (NIR) reflectance spectroscopy to
further probe high- and low-Fe smectites afteraasiredox treatments. Three NIR spectral
regions can be identified: (1) the region betwe4®06and 7400 cih attributed to the first
overtone of the hydroxyl stretching mode; (2) t80@5400 cnt region, attributed to D
stretching and bending combination modes; andH@}40D00-4800 cthregion, attributed
to the combination of the stretching and defornmatimodes of the M1M2-OH units in
smectites (M1 and M2 represent dioctahedral catidnsthe present study, smectites low
(Upton) and high (SWa-1) in Fe were investigate@rothe 8000-4000 cifrequency
interval before and after reduction. Results intidethat the most intense bands were due
to the first overtones of stretching vibrations daestructural AIFeOH and FeFeOH and
much broader adsorbed HOH, occurring at about 7005 crt, 6930-7010 crm, and
6812-6855 cril, respectively. Upon reduction of Fe(lll) to Fe(I$tructural OH stretching
overtone bands shifted to greater frequency andidtsnsity, indicating that the bonding
and/or symmetry properties in the octahedral shektsiged. Significant shifts in peak
position and intensities also occurred in the $tma¢ OH combination bands. Shifts in
bands for adsorbed water were mixed. These obgemgateveal that shifts in the mid-IR
region are amplified in the NIR region and may grasseful for discerning various subtle
effects of Fe redox treatments on structural prigeof the smectite.
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Effect of sonication on the redox state of vermicu lites
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Recently, we have proposed the use of sonicatidt,®/H,0, (30%) mixture (volume
ratio 1:1) as a soft method for particle size reiducof vermiculites. And indeed repeated
sonication causes a particle size reduction to @b@um for the Santa Olalla and to 45 nm
for the Ojén vermiculite, and a concomitant riset@f Ser from the initial value of about
1 nflg for the raw samples to 36 and 54/gnfor the Santa Olalla and Ojén samples,
respectively. The crystal structure of Santa Olakamiculite is almost unaffected by
sonication, whereas the Ojén vermiculite shows sbroadening of the diffractions peaks,
probably due to the stronger reduction of the plrtisize. Apart from particle size
reduction sonication produces delamination in haimiculites, and in addition it initiates
scrolling up of the Ojén vermiculite particles.

However, the question arises whether the effeetgnibed have been enforced by the
strong oxidation effect of the hydrogenperoxide.efifiore, F&/Fe*" ratio has been
determined by means of Mdssbauer spectroscopy. &dbkethis ratio remains almost
constant in the Santa Olalla vermiculite, it desesasignificantly from 0.30 to 0.08 in case
of the Ojén sample. This is accompanied with a ebs® of the layer charge, which is
indicated in the infrared spectrum of a sonicaed ammonium saturated sample by the
appearance of the NHbending band at 1400 cihiogether with the absorption band at
1430 cnt. In the non-sonicated sample only the absorpt@ndbat 1430 cihis shown.
The increase of the absorption band intensity 80381 suggests an increase of Fe

Sonication in pure water leads also to an effacttte F&'/Fe** ratio of the Ojén
vermiculite, but now in the opposite direction: fhection of F&" is roughly twice as high
as without sonication. Again the Santa Olalld*f/&" ratio remains unchanged. The
surface areagsr of the reduced Ojén amounts to 5&gnthus it is in the same order as in
the presence of hydrogenperoxide.
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Study of the Hofmann-Klemen effect on synthetic Zn-  Stevensite
Sabine PETIT"
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In this study, we planed to synthesize stevensite-tauconite having the general
composition : Sj(Znsx ») O10(OH), R, , where is a vacant site. Our objective is then to
study the possible migration of ‘Land Zrf*cations within such trioctahedral smectites
under heating following the so called Hofmann-KlemgiK) — effect (HOFMANN &
KLEMEN, 1950). The initial gel was distributed in &liquots into teflon coated
hydrothermal reactors with distilled water whichrevdydrothermally treated at 80, 100,
120,150, and 200 °C during 30 days. From X-rayrdiffion the synthesized samples are
clearly smectites. The number of vacant sites é)half unit cell (QyOH),) ranges from
nearly 0 to 0.23 but no simple relationship betwreand temperature of synthesis can be
drawn. Samples were then*Liand Zi"- saturated, and overnight heated at 300°C (HK
treatment). Cation exchange capacity measuremesrts made by FTIR spectroscopy on
NH, -saturated samples. After LiHK treatment, the stmad formula of samples can

actually be expressed as; 2, Li, O, (OH),NH4  while after ZnHK treatment, it can
actua”y be expressed agl4 ZI’]3 OlO (OH)2 Concurrently, XRD and FTIR data showed that
the samples moved from Zn-stevensite-like structar&n-talc-like structure after ZnHK-

treatment. These results are interpreted as ewvédtivat ZA* (and Li) migrated into the
previous vacant sites under HK treatment.

References:
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Bentonit durch Erhitzung. Zeitschrift fur anorgafie und allgemeine Chemie 262,
95-99
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Why do two apparently similar German ceramic clays display different
rheological properties during maturation?

Kerstin PETRICK®, Katja EMMERICH? Eve MENGER-KRUG", René KADEN!, Matthias DIETERLE?,
Paul KUCH®, Ralf DIEDEL*, Miriam PEUKER*, Peter KROLLA-SIDENSTEIN®

YTC-WGT, Forschungszentrum Karlsruhe, PO Box 36486021 Karlsruhe;
Kerstin.Petrick@itc-wgt.fzk.de)

ZCenter of Competence for Material Moisture, Univgr&arlsruhe, c/o Forschungszentrum Karlsruhe, {TC
WGT, P.O. Box 3640, D-76021 Karlsruhe,

SWBB Fuchs GmbH, D-56412 Ruppach-Goldhausen
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Maturation of clays is an important processing ste adjust rheological properties for
diverse industrial applications. To elucidate thatumation process two clays (W1, W2)
from different deposits (Westerwald, Germany) haéeen investigated over a period of
three month. The phase content of each clay wasrdieted for both bulk material and
several grain sizes by means of XRD measuremenRétteld analysis. Kaolinite, illite,
quartz, K-feldspar, plagioclase, rutile, smectiad illite/smectite mixed layer minerals
were identified. The proportion of less than 10%estite in the mixed layer minerals was
estimated from simulations of pattern using NEWMQBe quantitative phase content was
crosschecked with the chemical composition meadoyeXiRF. Deviations of ~1.5% b®;
were assigned (a) to the presence of Fe-bearimgeplietected by electron microscopy and
(b) to Fe-bearing strongly disordered kaolinite.-8&ves from STA-measurements and
application of the Hinckley index confirmed struetudisorder.

The samples W1 and W2 showed different rheolodiehlavior although having nearly
identical chemical and mineralogical compositiorur @esults indicate no mineralogical
changes during maturation process, but variationd, conductivity and release of soluble
salts after a time of 10 days. Differences betw&&nand W2 were observed in grain size
distribution and in the presence of Fe-bearing eslasdditionally to Fe(hydr)oxides,
marcasite and siderite were found in W1. Whetharonorganisms or biological factors
drive the change in properties of clays remaintsat@lucidated.
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Shale - inhibiting fluids for HDD applications

Krzysztof PIATCZAK®

IAGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakg®0-
058, Poland

Within the scope of HDD projects there is alwaygisk of significant problems
especially in formations containing shales. Thengea tension and the input of drilling
fluid into formation may cause destabilization lo¢ near wellbore area.

To assure a reliable and cost-effective performan€ drilling projects in shales
a careful selection of adequate shale inhibitingd8l is necessary both before and during
the drilling process. And drilling fluid parametaraist be continually adjusted due to the
needs of the current drilling situation.

To simulate this phenomenon lab investigation wadertaken using shale material(s)
in contact with different shale inhibiting muds. el'taim of our study was to develop
a method of classification inhibitive propertiesdsilling fluids under conditions similar to
those in the wellbore and to create the poteriatifilling fluid optimization.
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Ammonium bearing illites in Carboniferous shales of the North
German Basin

Birgit PLESSEN®, Klaus WEMMER?, Volker LUDERS!, Peer HOTH?

'GFz, Telegrafenberg, Potsdam, D-14473, Germanyit@gfz-potsdam.de
’GZG,Géttingen, D-37007, Goldschmidtstr. 1-3, Germany
SBGR, Berlin, D-13593, Wilhelmstr. 25-30, Germany

The North German Basin (NGB), as a part of the térEuropean Basin CEB,
represents a key area for the investigation ofogén accumulation in natural gas
reservoirs. Especially in the eastern part of tiasin, gases of Rotliegend reservoirs are
nitrogen-rich with up to 90% N Our studies focus on the processes of the ammmwniu
(NH,") fixation in clay minerals, the deep burial andrate, and the release and migration
of nitrogen on the example of Namurian and Westphalhales.

The principal source of nitrogen in sedimentshis decomposition of organic material
during diagenesis that results in inorganic nitrogempounds such as ammonium. This
NH," may be substituted for'Kon the interlayer sites in clay-minerals. Minegial and
element geochemical examinations and K-Ar dating NI, -bearing illites indicate
a mixture between detrital and diagenetic origincltwas formed or affected during burial
diagenesis and during interaction with brines. @agital components are characterized by
low NH,"-N contents <1000 ppm whereas more than 2000 ppiogein was detected in
diagenetic illites formed during burial. Namuridrakes and associated illites from one well
of the central part of the NGB are characterizealwepletion of nitrogen connected with
an isotopic shift suggesting a release of nitrogering fluid rock interaction (Mingram et
al. 2005) which is probably associated with NHr K* exchange processes. Intensive
fluid/rock interaction events are evidenced bydlirclusion data (Liders et al. 2005).
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Hydrotalcite-derived Cu-Zn-Al-Zr mixed oxide cataly  sts for CO ,
to methanol conversion

Justyna PLONA', Dariusz MUCHA!, Bogna NAPRUSZEWSKA®, Jerzy PODOBINSKI*, Michat SLIWA!,
Ryszard GRABOWSKI', Ewa M. SERWICKA!

Ynstitute of Catalysis and Surface Chemistry PASza&pominajek 8, Krakow, 30-239 Poland;
ncplona@cyf-kr.edu.pl

Hydrotalcite-like compounds (HTIc) can accommodateumber of different Kt and
M?3* cations in different proportions and can be reddsi easily synthesised. Mixed oxides
obtained after calcination of HTIc posses uniquepprties, such as high specific surface
area and homogeneous dispersion of metal ionshwhakes them attractive materials for
catalytic applications.

Two series of CuzZnAlZr-HTlc type precursors weregared by coprecipitation method
at pH 7 and 9. The atomic ratio of the refereneem@as without zirconium was Cu:Zn:Al =
2,60:1:0,74. In Zr doped materials 33, 50 or 6&oatf Al was substituted with Zr (Zr:Al
ratio 1:2, 1:1 and 2:1 respectively). All materialsre calcined at 550°C for 3 hours.).

XRD shows that at both pH values coprecipitatiosults in the formation of HTlc
structure, the better crystallinity being obserfedpH=9. Insertion of zirconium leads to
a gradual worsening of the structural order. Tlifect is reflected also in the results of
EGA-MS experiments, where particular steps of ttardecomposition become blurred as
the amount of zirconium increases. pH of synthésikiences significantly the phase
composition of calcined materials. In samples agtdiat lower pH crystalline ZnO is
clearly visible next to CuO. The crystallinity dfet latter is also slightly better than in the
samples prepared at pH=9. For both pH values ttredse of zirconium content enhances
growth of CuO crystals. Improved crystallinity oO and ZnO correlates with decreasing
specific surface area. Crystalline Zr@ observed only in calcined materials with the
highest content of Zr.

TPR experiments suggest that the reducibility ofiglas obtained at pH = 7 is poorer
than reducibility of the reference sample withoutcanium. The differences were
confirmed byin situ XRD study of reduction, in which crystalline coppe Zr-containing
samples is observed at higher temperature thamnmples without Zr (300 and 200°C,
respectively).

Acknowledgement: J. Plona acknowledges a Ph.D godinthe Polish Academy of
Sciences.
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Diagnostic intercalation in clay minerals — use of Guanidine carbonate
Michael PLOTZE®, Giinter KAHR

'ETH Zurich, Institute for Geotechnical Engineeri@jayLab, 8093 Zurich, Switzerland
(michael.ploetze@igt.baug.ethz.ch)

The characteristic basal (00l) spacings of clayemdls in oriented specimens were
commonly used for qualitative X-ray diffraction &ss. Diagnose will be performed by
a number of different cation saturations, solvaticend heatings. For identification
purposes the intercalated complexes should belyefadimed from hydrated clay, should
be stable and provide an unequivocal spacing. ir@rcrystalline swellable clay minerals,
several organic complexes as intercalation comp®unwdre applied, e.g. polyhydric
alcohol complexes. The intercalation of these cexgs takes place storing the specimens
for some hours at elevated temperatures. After angh the specimens have to measure
fast, because of the evaporation within some hauffaster and simpler application is 1,3-
propanediol, an other polyalcohol, which gives aabapacing for montmorillonite of 18.7
A. The intercalation takes place very fast at rotamperature and is longer stable.
However, all these intercalations of polyalcohotssdn the disadvantage to be reversible.
The polyalcohols evaporate, giving unequivocal aekhtive humidity dependent basal
spacings.

For analytic evaluation the cationic compound gdixe carbonate worked
satisfactorily. It can be easily and fast prepdrgdimple mixing with saturated solution as
a paste at room temperature. Directly after miximg sample and drying of the specimen
the XRD-measurement gives a basal spacing of 13forAvermiculite and 12.5 A for
smectite. The basal spacing is long term stableiatependent from relative humidity,
which offers the possibility to create a definethple for quantitative Rietveld analysis.
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An influence of different Fe-species on the rheolog ical properties of
bentonite suspensions

Boris POKID’KO", Viktoriya KRUPSKAYA?, Leonid VOEVODIN?

'M.V. Lomonosov Moscow State Academy of Fine Chefréchnology (MITHT), pr. Vernadskogo 86, Moscow,
119571, Russian Federation, Staromonetny perviggcow, 119017, Russian Federation; pokidko2000 @nmnai
?nstituteof Geology of Ore Deposits, Petrographjndalogy and Geochemistry, Russian Academy oh€eie
(IGEM RAS)

Bentonit Scientific Industrial Company, Tverskag4l]l Moscow, 125009, Russian Federation

Series of bentonite clays with different Fe-cohtéheir monomineral and homoionic
forms and also hydrogen peroxide-, dithionit- arydirbgen chloride-treated forms were
investigated using XDR, EPR, IR and DTA technicd different Fe forms distribution in
the samples were obtained. Green-Kelly test aloitly methylene blue adsorption technic
provided information about charge density distridbutin layers and its influence on the
rheological behavior of clay suspensions. It waswshthat Fe-species on the edges of
silicate platelets influence bonding between diéicparticles and determine rheological
properties of clay suspensions. Appearance of Eeisp incorporated in the crystalline
structure and chemically bonded to the silicateesdgcrease yield point of suspensions at
equal cation exchange capacity. The presencebstautial thetraedral charfe and increes
in cation exchange capasity also lead to highesldggcal properties.
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Molecular modeling of montmorillonite (Wyoming, Che to) surface
covered by methylene blue cations

Miroslav POSPISIL", Petr KOVAR', Petr MALY",Zdenék KLIKA?, Petra HORAKOVA?,
Marta VALASKOVA?, Pavla CAPKOVA?

Charles University Prague, Faculty of Mathematiosl #hysics, Ke Karlovu 3, Prague, 12116, Czech Blapu
pospisil@karlov.mff.cuni.cz
2ySB-Technical University Ostrava, Ostrava - Porub@833, Czech Republic

Because of its unique properties, montmorillonitas hfound many industrial
applications. The surface properties of montmaritey can be modified by intercalation or
sorption of organic species. The intercalation pfically active species has been widely
investigated since montmorillonite layers are tpament in the visible region of the
spectrum. We have intercalated methylene blue matimto montmorillonite by ion
exchange, and modeled the reaction (KLIKA et al07?). Some of the methylene blue
cations were adsorbed on the external surface eftmarillonite particles. These cations
can influence the optical properties of the resltaaterial. Thus, the arrangement of
methylene blue cations on the montmorillonite stefés an important factor affecting the
photoluminescence of intercalated montmorillonite.

Molecular simulations show differences between WWgoming- and Cheto-type
montmorillonites as to the surface and interlayesirsgement of methylene blue cations. In
Wyoming montmorillonite with a relatively low layeharge, the methylene blue cations
lie parallel to the silicate layers, while in théglinrcharge Cheto montmorillonite, the
methylene blue cations adopt a tilted arrangemeitit wespect to the silicate layers.
Accordingly, the luminescence behavior of the niateiis different. Molecular simulations
were carried out using the Cerfiumodel.
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Preparation of silver-montmorillonite nanocomposite S
Petr PRAUS?, Martina TURICOVA', Mariana KLEMENTOVA?

'Department of Analytical Chemistry and Material flisg, VSB-Technical University of Ostrava, 17 disdu
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Silver nanocomposites are useful for many industapplications. A variety of
conventional sol-gel preparative methods existlierfabrication of Ag nhanocomposites in
the form of either a bulk powder or thin film. Athet type of Ag nanocomposite is formed
by depositing silver nanoparticles on the surfat@organic supports (e.g., £, SiO,,
TiO,) and phyllosilicates (e.g., montmorillonite andkiaite) (PATAKFALVI et al., 2003;
PRAUS et al., 2008). In this study we preparedesivanoparticles supported on a Na-rich
Wyoming-type montmorillonite (MMT).

The montmorillonite was initially intercalated witlilver cations. The adsorption data
fitted the Langmuir isotherm, indicating that Aéprmed a monolayer in the interlayer
space. With increasing content of Ape MMT layer structure gradually decomposed and
exfoliated.

The intercalated silver cations were then reduciékd sodium borohydride (NaBj or
formaldehyde (CkD). For the CHO reduction various alkaline additives were reqlire
Here we used NaOH, NaHGQOand triethanolamine, Silver reduction was assk$se
measuring the silver plasmon absorption bands drdup= 410 nm, using UV-VIS
spectrometry. The resultant nanoparticles wereietutdy X-ray diffraction (XRD) and
transmission electron microscopy (TEM). Both thagsh of the absorption bands and the
electron micrographs show that reduction with NaBjdve rise to silver nanoparticles of
narrow polydispersity and a mean diameter of a@omtn. This is in good agreement with
the value of 8.5 nm, calculated from XRD patterBRAUS et al., 2008). On the other
hand, reduction with CHD produces aggregates of up to 70 nm in diameter.

References:
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Physicochemical conditions of formation of the epit hermal dickite
from Nowa Ruda, Poland

Pavle I. PREMOVIC', Justyna CIESIELCZUK?, Mirjana S. PAVLOVIC?, Nikola D. NIKOLIC!

Laboratory for Geochemistry, Cosmochemistry ando&semistry, University of Ni§, P.O. Box 224, 18008,
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*Department of General Geology, Faculty of EartreSces, University of Silesia, Sosnowiec, Poland
SInstitute of Nuclear Sciences Vi 11000 Beograd, Serbia

Geochemical analyses for trace vanadium (V) amdrolum (Cr) have been undertaken
on a representative sample of a typical dickiténfil vein at Nowa Ruda, Lower Silesia.
The mineralogy of the Nowa Ruda sample is compartisimple, dickite being the
principal component (>95 % of total sample), witksder amounts of gypsum
(CaSQx2H,0) and/or anhydrite (CaSP Geochemical fractionation and Inductively
Coupled Plasma-Optical Emission Spectrometry (I@SPindicate that most (>90% of
total metal) of V (190 ppm) and Cr (435 ppm) residethe dickite. Electron Spin
Resonance (ESR) shows that most (>70%) of V indibkite structure is in the form of
vanadyl (V3" ions. A high concentration of €ris also detected in this structure by ESR.
The V (and V3" and Cr (Ct") enrichments of Nowa Ruda dickite were probablguoed
its formation by an invasive epithermal (acid-stdjasolution. The ultimate source of V
and Cr in Nowa Ruda dickite was probably the surding volcanic rocks (enriched with
minerals olivines, pyroxenes, Fe-oxides) of gablmassifs of Nowa Ruda Basin. V and Cr
were leached by the hydrothermal (acid-sulfate)dflubefore their mixing with the
groundwaters, forming the epithermal solutions imwd Ruda Basin. From geochemistry
of VO* and CF", it is deduced that the oxidation potential (Ehjl &' concentration (pH)
of the epithermal solution were approximately 0.8-V¥ (highly oxidizing) and 2.8-4.0
(highly acidic), respectively, during the formatiohdickite from the Nowa Ruda Basin.
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Diagenetic changes in sandstones and shales from th e Podhale Basin
Regina PUKA', Jan SRODON*
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The original composition of rocks deposited inisahtary basins is modified in the
course of chemical processes associated with bdidggenesis. The nature of diagenetic
processes in different lithologies may be differéadhale Basin because of a monotonous
original mineral composition of its rocks and simpéctonics was selected for a study of
simultaneous diagenesis of sandstones and shales.

For shale and sandstone samples from this regierfdilowing analyses were made:
XRD analysis of quantitative mineral composition whole rocks using QUANTA
software, assay of the smectite content in mixgé+lallite-smectite minerals using <0.2
pm fraction, chemical composition assay of the whaoicks samples (performed by
Actlabs, Canada), measurement of cation exchangecitg (CEC), measurement of
EGME sorption and calculation of total specificfage area (TSSA).

The following variations in the vertical profild the basin were detected:

- The amount of quartz in sandstones does notasergith depth as it happens in the case
of shales;

- Sandstones contain less potassium feldspar tieess

- The amount of plagioclase is higher in sandstameks like in shales gently increases with
depth (albitization);

- Kaolinite is less abundant in sandstones thaghales and its quantity is decreasing down
the profile;

- The sum of clay minerals both in shales and imdstones shows no clear trend with
depth;

- Similar %S in mixed-layered illite-smectite froshales and from sandstones at similar
depths indicate the same degree of diagenesislntygmes of rocks.

- Calcite is the dominant carbonate (order of 109%hales and 20% in sandstones) and it
follows similar trend in shales and sandstonedightsgeneral decrease with depth, with
local minimum zone between 1500m to 2500m. In Bittiologies dolomite is present at
a stable level of 3-4%.
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Climato-environmental controls on clay mineralogy o f the Lower
Toarcian black shale succession of the Mecsek Mount  ains, Hungary:
a possible evidence for extreme continental weather  ing during the
early Toarcian oceanic anoxic event

Béla RAUCSIK®, Andrea VARGA?, Agnes ROSTASI*
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In the Mecsek zone (Hungary), the clay-mineral eddages of the Lower Jurassic
siliciclastic rocks and upsection dominantly malithologies suggest a climatic regime
with fluctuating humidity and supply of terrigenogtastics to the basin. Towards the
Toarcian, kaolinite becomes the dominant clay naih¢kaol/ill>1) suggesting a humid
climate and very intense continental weatheringseBlaon the high-resolution clay
mineralogical composition, a stratigraphic patiarthe distribution of clay minerals with three
distinct peaks of kaolinite/illite ratio (up to $.8 apparent. In the lower part of the black shale
section studied, paper laminated black shale iaterare relatively enriched in kaolinite,
whereas some thin-bedded black shale horizon comtaire illite. Upsection, an interval
characterized by a rapid increase in the propodfdolinite (up to 80% of the clay fraction)
can be recognized. In the upper part of the sectienproportion of illite increases upward,
while kaolinite decreases. Additionally, the totabanic carbon contents and the isolated
kerogen carbon stable isotope data fluctuation& shooincident pattern.

The dominance of kaolinite with very high kaolitiltge ratios may be associated with the
degree of drainage in the continental areas. Simiplanation based on Os isotope data was
also proposed for the Lower Toarcian organic-riefdracks from Yorkshire, England, where
the magnitude of the Os isotope excursion indicaesincrease of ~400-800% in the
continental weathering flux. Additionally, relatlyehigh proportions (20-25%) of kaolinite
occur in the Toarcian pelagic sediments in soutHewitzerland, equally suggestive of
enhanced continental weathering. Therefore, outtrprovides a clay-mineralogical evidence
for the extreme continental weathering rate duttiregT oarcian oceanic anoxic event.
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Comparisons of structural iron reduction in smectit es by bacteria and
dithionite: a variable-temperature Mdssbauer spectr  oscopic study

Fabiana R. RIBEIRO", Joel E. KOSTKA?, Peter KOMADEL?, Joseph W. STUCKI*
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The reduction of structural Fe in smectite may rbediated either abiotically, by
reaction with dithionite, or biotically, by reactiavith Shewanella oneidenssrain MR-1,

a dissimilatory Fe-reducing bacterium. The effeatsabiotic reduction on clay surface
chemistry are much better known than the effectsiatic reduction. Because bacteria are
likely the principal agent for mediating redox pesses in natural soils and sediments,
further study is needed to ascertain the differertmetween biotic and abiotic reduction
processes. The purpose of the present study wadrtgpare the effects of dithionite
(abiotic) and bacteria (biotic) reduction of stiwrel Fe in smectites on the clay structure as
observed by variable-temperature Mossbauer speopygs Three reference smectites,
namely, Garfield nontronite, ferruginous smectit8Wa-1), and Upton, Wyoming,
montmorillonite, were reduced to similar levelsdither Shewanella oneidenss by pH-
buffered sodium dithionite, then each sample weayard by Méssbauer spectroscopy.
Parallel samples were reoxidized by bubblingdas through the reduced suspension at
room temperature prior to Mdssbauer analysis. Redates were quantified by chemical
analysis, using 1,10-phenanthroline. The reductievel achieved by dithionite was
controlled to equal that of the bacterial reducti@atment so that valid comparisons could
be made between the two treatments. Bacterial tisttuwas achieved by incubating the
Na-saturated smectites wigh oneidensistrain MR-1 in a minimal medium including 20
mM lactate.

The spectra from bacteria- and dithionite-redusaiehples, with similar Fe(ll) contents
at about 1 mmole Fe(ll)/g clay or less, were simda77 K but at 4 K large differences
were noticed between the bacteria- and dithiomthiced samples. These differences
revealed that the point of attack by the reduciggnha and the resulting distribution of
structural Fe(ll) in the octahedral sheet are déifé depending on the method of reduction.
Spectra of reoxidized samples were similar to theltered states, indicating that reduction,
regardless of which method is chosen, is largelengble with respect to structural
changes in the smectite.
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Relationships between fine layer structure and hydr ation of
compensating cations in TOT phyllosilicates
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The nature of the interlayer cation, the layerrghaand its location have been
recognized as important factors controlling the IBmge properties of smectites. The fine
layer structure also seems to play a major role.

A series of synthetic TOT phyllosilicates, premha 400°C, 1 kbar P, with the
structural formula: NgMgs.,Aly)(SisxyAlxsy)O10(OH)..NHO, with 0.3< x< 1, fory = 0
and 0O<y< 1, for x =1 has been investigated by XRD undertratied humidity conditions
(85%). The series with y = 0 and variable x valoesesponds to saponites, derived from
talc by the substitutiod?, “si** _. ®INa’, WAI*". For x = 1 and y > 0, the layer charge
remains 1, but both [4] and [6] compositions areified by the substitutioi'Mg®*, “ISi**
Blar3s, B3,

In saponites, the basal spacing,ds = 15 A, whatever the charge, up to x = 0.9. It
corresponds to a two-layer hydrate, with,8Hoer N&. For x = 1, trace amounts of one-
layer hydrate, with 25D per N& (dyo; = 12 A) and of a non-swelling phasedd= 10 A)
are observed. In the series with x = 1 and y @15 A phase remains dominant up to y =
0.2 Beyond this value the one-layer hydrate (12aA) the non-hydrate (10 A) are the
major phases. The two-layer hydrate disappearg $00.5, and the one-layer form beyond
y =0.75.

We have developed a model based on the effecbeedmation number, i.e. EcoN
(WEISS et al., 1992), to explain these observationsontradiction with admitted rules.
Along the two series, the rotation angle of tetchhe(r) increases, from 5° in low-charge
saponite (x = 0.35), to 19°, for x =y = 1. Lawalues mean a twelve-fold coordination of
Na’, which rattles in its too large interlayer sitedaraps water molecules. The amount of
interlayer water decreases with the EcoN. The EgbNa' reaches [6], foo = 16°, which
corresponds to x = 1 and y = 0.75, for this compmsiand for y > 0.75, only a 10 A phase
is observed.
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Paleoenvironmental Evolution of Estuarine Systems b ased on Clay
Minerals - the Case of Minho Estuary (NW Portugal)

Fernando ROCHA'

'Geobiotec, Geosciences Department, University efr&y3810-193 Aveiro, Portugal
(tavares.rocha@ua.pt)

The Minho estuary is located in the northwesterrtugiese coast, north of Oporto. It
is elongated almost NNE-SSW, and is partially sltetl from the ocean by a sand spit,
rooted in the southern margin. This is a commortufeaof all northern Portuguese
estuaries (Douro, Ave, Cavado, Lima), with the leardiffering in length and resulting
from local reversal of littoral drift. Aiming thegbeoenvironmental reconstruction of Minho
Estuary based on clay minerals associations, twescaere drilled in the barrier, aligned
normal to coastline with a distance of 200m betwdsem. Mineralogical analysis of both
the fine (<63um) and clay (<2um) fractions was carried out using X- Ray Diffracti
(XRD). The semiquantitative determination of midetay XRD, in disaggregated material
(<63 m) and in oriented aggregates (<2 m), followeatkria recommended by GALHANO
et al. (1999) and OLIVEIRA et al. (2002). For thadtion <63 m, a comparative analysis
of quartz, feldspars and micas content, as webase other ratios: fine detritals/coarse
detritals and carbonates/detritals were carried fart the clay fraction (<2 m), illite,
chlorite, kaolinite and smectite contents and thelikite/illite ratio were compared. The
obtained results allowed to define unformal unitng the studied log as well as to put
forward paleoenvironmental and paleogeographicakiderations. The sediments of the
Minho estuary were deposited through a successfodifferent environments, mostly
related with changes in sea-level rise, specialith the Holocene transgression, regional
climate and local forcing factors that occurrectsithe Late glacial.
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Removal of disturbing substances from paper furnish es by
hydrotalcite materials

Erik SANNE?, Jerker NILSSON', Marek TOKARZ™, Ewa M. SERWICKA?, Krzysztof BAHRANOWSKI®

'Akzo Nobel - Eka Chemicals AB, 445 80 Bohus, Sweumek.tokarz@eka.com

Institute of Catalysis and Surface Chemistry, Posademy of Sciences, ul. Niezapominajek 8,

30-239 Krakow, Poland

SFaculty of Geology, Geophysics and Environmentatéution, AGH University of Science and Technolay,
Mickiewicza 30, 30-059 Krakow, Poland

*to whom correspondence should be addressed

Paper describes results of laboratory testing dfdtglcite-type Anionic Clay (Layered
Double Hydroxide) as an adsorbent of anionic, oigdisturbing substances such as pitch
and stickies, which are present in different typégaper pulps and furnishes. Synthetic
hydrotalcite (HTC) used here consist of Mg-brudétgers modified by the presence of Al
(). The MgO/AlLO; ratio R is ~4. This product is commercially avhaita from Akzo
Nobel. Commercial pitch talc was used as refereamoaost of the tests.

Test methods used in this investigation include sueament of microstickies — i.e. as
Total Organic Carbon (TOC), as well as testingubidity, UV-visual light absorbance,
tackiness and Chemical Oxygen Demand (COD).

De-Inked Pulps (DIP) and the paper machine Whitaevga(WW) were treated both
with hydrotalcite and talc. In all cases the parfance of hydrotalcite was significantly
different and better from that of the commerciatipitalc.

Hydrotalcite, which at its high specific surface180 nf/g) carries the positive charge,
can adsorb the negatively charged disturbing snbstasuch as pitch and stickies. On the
other hand talc, which carries no charge at itghflly hydrophobic surface, might be
attracted to the hydrophobic surfaces of disturlsinigstances.

The nature of those two different mechanisms oftnaéimation and removal of
disturbing substances from paper pulps and fursighik be discussed.
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How to make loam bricks more stable

Andrea SCHICKER', Susanne GIER!

'Department of Geodynamics and Sedimentology, Wsityesf Vienna, Althanstrasse 14, 1090 Vienna, hayst
anschic@hotmail.com

Over the last few years ecologic building materiauch as loam bricks, became of
greater economic importance. Studies of the miogsal granulometry, chemistry and
cation exchange capacity of the raw materials aeessary for the optimisation of load
capacity, robustness and the resistance of loackdagainst air humidity.

Four different types of loam provided by an Auwstribrick company have been
analysed: Al, A2, B and C. These four samples wesdysed by means of X-ray powder
diffraction to characterize their bulk mineralodicemposition and clay mineralogy. The
X-ray data show that samples Al and A2 are sinmlaxtomposition, containing quartz and
feldspar; whereas samples B and C also contaiitealed dolomite.

Their clay mineral content ranges between 50 &3d. hlorite, vermiculite, illite and
kaolinite constitute the clay fraction of samples @hd A2. Smectite could only be found
in samples B and C.

Samples Al and A2 showed an ideal grain size ildigion and an absence of
expandable clay minerals, thus they were useduidhdr studies of burst strength and
bending tensile strength.

Different additives like finely ground trass, kédgur, brick-dust, slagstar, Acronal
S650, wood shavings and a clay mineral rich loamerhadded to the loam and
homogenised.

Little loam bricks were prepared to quantify therdi strength and bending tensile
strength. A brick series were coated with a hydodgahimpregnation fluid. The bricks
were stored in boxes for 20 days with air humiditid 100% and 75%, respectively. After
1, 5 and 20 days the burst strength and bendirgileestrength were measured to identify
the humidity level which will be critical for bri¢k stability.

The initial strength of loam Al with Acronal S6E0Ohigher than that of the other types.
However, it looses strength under the influence haggh air humidity. Despite the
comparatively small initial strength, loam Al welagstar shows the smallest losses after
exposure to high air humidity.
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Hydrogen bonding and vibrational spectra in kaolini te-

dimethylsulfoxide and -dimethylselenoxide intercala tes — a solid-state
computational study

Eva SCHOLTZOVA and Lubomir SMRCOK

Institute of Inorganic Chemistry, Slovak Academ§$ciences, Dubravska cesta 9, Bratislava, SK-845Rfvak
Republic; uacheva@savba.sk

Intercalates of phyllosilicates and organic commsuare of great interest in many
fields due to the increasing number of their aggians. Unfortunately, structural research
of the phyllosilicates of interest is hampered bg {arge variability of their chemical
composition and especially by the frustrating laak well-ordered single crystals of
a sufficient size. Absence of relevant structurdfoimation on phyllosilicates directly
obtainable from diffraction or spectral experimeriexl to the use of the various
computational methods also to the field of struaitunineralogy. The accuracy of the
current computational methods has reached suchhalével that they can compete with
neutron diffraction experiments in obtaining actergeometries of hydrogen bonds. The
additional benefit brought by the theoretical cidtons is that they not only provide
accurate atomic coordinates, but they can alsoneytsupply vibrational density of states
or even vibrational spectra as well.

Accurate positions of all the atoms in the struesusf DMSO- and DMSeO-intercalated
kaolinites have been obtained by the total energymiration in the solid state at a DFT
level of theory. The bond distances and angleséndonstituent polyhedra are in good
agreement with those reported in the most recegtesicrystal refinement of kaolinite. The
organic molecules are fixed in the interlayer spbhgethree moderately strong O-H...O
hydrogen bonds of different strengths, while theakv€-H...O and O-H...S(Se) contacts
play a minor role. The optimized atomic coordinatese used to calculate the individual
vibrational modes within 0-4000 ¢mThe impact of formation of hydrogen bonds on the
energies of the OH stretching and Al-O-H bendingde®is documented with the help of
calculated partial vibrational densities of stgtesholtzova & Smiok, 2008).
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The role of minor components in the fixation of Cu 2* cations by
bentonites after saturation with Cu %" solutions and thermal treatment

Torsten SEIFFARTH?, Christian KAPS!

'Bauhaus-University Weimar, Chair of Building ChemjisWeimar, D-99421, Germany;
torsten.seiffarth@bauing.uni-weimar.de

The fixation of cations by bentonites has largedg studied using size-fractionated (<
2 um) materials. Raw bentonite, however, usuedigtains several minor components
(e.g. quartz, carbonate, sulphate). Here we inyatithe role of these components and
preparation conditions in the fixation of €y two bentonites, Volclay (Wyoming) and
Calcigel (Bavaria), differing in cation exchanggaeity (CEC) and mineral composition.
The raw and fractionated samples were saturatdd@ut” by treating 1 g of bentonite with
25 ml of 0.02 M CuGlor CuSQsolutions for 2 h (5 times). The Euexchanged materials
were heated for 24 h at temperatures between 3804&0°C, and their CECs were
determined. The chemical and mineralogical comjmst of the raw and fractionated
bentonites were also determined by XRD analysisFan& spectroscopy.

After treatment with CuGlor CuSQ solutions, the Cii content of the raw (technical)
bentonite was markedly higher than that of thetioaated (< 2 um) material. This may be
ascribed to the formation of copper phases (e.glachite or posnjakite) in raw bentonite
as indicated by XRD as well as the interlayer sorpof Cif* cations.

On heating, the Cii cations moved from the interlayer space into thel structure.
This irreversible migration also occurred in th& um fraction. As a result, there was a
collapse of the interlayers (demonstrated by XRiy a change in Si-O and OH vibrations
(indicated by FTIR analysis). The release of'Ciiom bentonite was influenced by the
nature of the extracting solution and interim tharrimeatment. Copper carbonate phases
are not modified by heating but will dissolve in@onium solutions.

In studying the fixation of Cii ions by technical bentonites, attention shoulgéiel to
the generation of copper phases, and the movenfiémiedayer CG* into the clay mineral
structure.
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lllitization in hypersaline environment of the Plio cene-Pleistocene
Sedom Lagoon, Dead Sea valley

Shlomo SHOVAL!

'Geology Group, Department of Natural Sciences, @pen University of Israel, The Dorothy de Rothsthil
Campus, 108 Ravutski Street, 43107 Raanana, Isteelals@openu.ac.il

The origin of illite found within rock salt of theliocene-Pleistocene Sedom Formation
was studied using XRD, FT-IR spectroscopy, SEM amemical analysis. The rock salt of
the Sedom Formation was deposited in hypersalia@aitic environment of the Sedom
Lagoon. These rocks are exposed in the Mount Sedbith is located in the Dead Sea
valley.

The mineral assemblage in the rock salt includdisehand accessory minerals: mainly
anhydrite, illite, dolomite, some kaolinite and dua Presence of quartz grains
demonstrates that detrital minerals were transgddethe Sedom Lagoon. The precursor
detrital minerals were illite/smectite, kaoliniteglcite and quartz, which are the common
minerals in the alluvium of the area. The appearanicillite, as the main clay mineral
within the rock salt, indicates that illitizatiomqzess took place in the Sedom Lagoon. The
illite was formed by illitization of the detritallite/smectite transported to the Sedom
Lagoon. The illitization took place due to relatihigh potassium concentration of the
hypersaline evaporitic environment.

FT-IR spectroscopy demonstrates that the lagodli@ is rich with magnesium in

dioctahedral sites of their structure. The subtituof aluminum with magnesium in the
octahedral sheet of the illite structure took pladee to relative high magnesium
concentration of the hypersaline evaporitic enwinent. As a result, isomorphous
substitution of aluminum with magnesium took plateioctahedral sites.
The appearance of dolomite as the main carbonateraiiindicates that dolomitization
process also took place in the Sedom Lagoon. Tlegecin the lagoon was transformed to
dolomite by this process. Dolomitization procesquiges elevated magnesium/calcium,
which is related to deposition of anhydrite thatl hamoved calcium from the brines of the
Lagoon.
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The ceramic technology used in the manufacture of E  arly Bronze Age
pottery from the Canaan area

Shlomo SHOVAL', Yitzhak PAZ?, Raphael GREENBERG?, Olga ZLATKIN*

'Geology Group, Department of Natural Sciences, Fpen University of Israel,
The Dorothy de Rothschild Campus, 108 RavutskeGtRaianana, Israel; shovals@openu.ac.il
Znstitute of Archaeology; Tel-Aviv University, Taliv, Israel

The ceramic technology used in the manufactureasfyEBronze Age (EBA) pottery
from the Canaan area was studied using petrographsay diffraction, infrared
spectroscopy and chemical analyses. Analyses vexfermed on 'Metallic' Ceramic Ware
and on Brown Hole-Mouth Cooking Ware.

Analyses of the fired clay within the ceramic mathly Fourier transform infrared
(FTIR) spectroscopy demonstrate that the 'Metallietamic Ware was produced from
kaolinitic raw material, whereas the brown cookware was produced from smectitic raw
material. The amounts of &D; and SiQ within the fired clay are in accordance with
kaolinitic and smectitic raw material, respectively

Kaolinitic raw material is more suitable for ceranproduction. However, this raw
material is not widespread in the Canaan regior fitesence of quartz grains within the
ceramic material indicates that the 'Metallic' @eia Ware was manufactured from
kaolinitic raw material taken from sediment contagnthese grains. Such raw material is
exposed at the Hermon Mountain foothill in the saodes of the Lower Cretaceous. The
production from kaolinitic raw material requiresgrig at high temperature.

Smectitic raw material was necessary for the manurfa of the Brown Cooking Ware
in order to produce ceramics stable in cookingatiyeover fire and able to withstand
repeated heating and cooling. The presence oftfeaginents within the ceramic material
indicates that the Brown Hole-Mouth Cooking Wareswaanufactured from smectitic raw
material taken from basaltic soil.

The results demonstrate that the potters in the EBd\knowledge of raw materials and
firing technology thus enabling them to selectahli ones, according to the advantages of
each, for the manufacture of 'Metallic' Ceramic @and for cooking ware.
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Transformation of soil clay minerals under anthropo genic salinization
Yulia SIMAKOVA

Institute of Geology of RAS, 54, Pervomaiskay&gktyvkar, Russia; yssimakova@geo.komisc.ru

The objects of our investigation are the podzobtidssfrom the Seriogovo salt plug
territory (Russian platform) where salt mineral @atdeposits are situated.

Samples were obtained from 7 soil uncontaminateatk@round) and saline cross
sections near the Seryogovo salt deposit fromX®D&cm depth..

X-ray analysis indicates that almost all clay saspif the background sections contain
smectite, illite, chlorite, kaolinite with smectiteeing dominant. The clay fractions of the
saline soils contain chlorite, vermiculite, inteasified chlorite/vermiculite, kaolinite and
illite, with chlorite being dominant.

The smectite of the uncontaminated soils is notl weetlered, as is evident by
incomplete collapse to 1.0 nm when heated td&58mall amounts of disordered chlorite
are also found in these samples. In the lower mdrtaline cross sections smectite almost
disappears, while the most abundant minerals adogemic dioctahedral chlorite and
interstratified minerals.

The comparison of thed{060)" value on the XRDpatterns of clays from the
uncontaminated and contaminated soils show thal Iddctahedral and dioctahedral
minerals are present but the intensitythe 060 peak for the dioctahedral mineral oingal
soils is proportionallfarger than that of the uncontaminated clay.

The investigations show that there are differermetsveen the clay minerals of saline
and background soil samples of Seriogovo depositalse of their transformation under
the environmental changes. The expandable layieatgs typical of the background soils
transformed to non-expanding dioctahedral soil itdoTransformation reactions involved
the introduction of non-exchangable hydroxy polysneto the interlamellar space of pre-
existing smectite or vermiculite (WILSON, 1999)tdriayer hydroxide layers are therefore
more stable than exchangeable cations of clay mlinenystal structure in the saline
environment.

The results presented suggest that chlorite wasedrdiagenetically by prolonged
periodic percolation of salt brines through pergitayer silicates.
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Inelastic neutron scattering (INS) study of hydroge n bonds in
kaolinite-dimethylsulfoxide intercalate

Lubomir SMRCOK®, Daniel TUNEGA?, Jana VALUCHOVA®, Anibal Javier RAMIREZ-CUESTA? and
Alexander IVANOV?®

Ynstitute of Inorganic Chemistry, Slovak Academga&nces, Dubravska cesta 9, SK-845 36 BratisBimak
Republic; lubomir.smrcok@savba.sk

2SIS Facility, Rutherford Appleton Laboratory, Qbit, Didcot, Oxon OX11 0QX, United Kingdom

SInstitut Laue-Langevin, BP 156, F-38042 Grenoblel®®, France

The study reported here is part of a project fodum®obtaining an accurate description
of hydrogen bonding in selected sheet silicatesngua combination of spectroscopic
methods with quantum chemistry calculations. Isitaneutron scattering spectra (INS)
taken within 0-4000 cth are applied to obtain the information on the dyitanof the
hydrogen atoms in the structure. The main advantétfee INS is that it represents, due to
large differences in scattering abilities of manstituting elements (Si, Al, O vs. H),
actually a "hydrogen" spectrum. The INS spectrogdefhence an attractive alternative to
conventional vibrational spectroscopic methodshad NS intensity is directly proportional
to displacements of hydrogen atoms. Even thougligielg contributions from all but H
atoms make an INS spectrum, compared to IR/Ramattrsp more readable, its
interpretation is best accomplished by first analystheoretically calculated spectra
followed by judicious assignment of peaks in a mead spectrum. The spectra of
kaolinite-DMSO-intercalates were taken with the TS (ISIS) and IN1BeF (ILL)
spectrometers. Both “normal” DMSO and deuteratedS0Mwere used to separate the
contributions of CH and OH hydrogen atoms. The riouations of the individual H atoms
were unambiguously identified by comparison of teperimental spectra with the
vibrational spectra calculated by the harmonic apipnation and also molecular dynamics
calculation, which are free of such limitations.
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Natural silica-smectite mixed phases as new clayey material in
industrial applications

Ulrich SOHLING', F. RUF*, K. SCHURZ?, Katja EMMERICH?, Peter G. WEIDLER?, D. RIECHERS®,
K. RALLA®, C. KASPER®, Th. SCHEPER?

!Siid-Chemie AG Moosburg
2Forschungszentrum Karsruhe
SInstitute for Technical Chemistry, University of ever

Sid-Chemie has identified a new type of clay whiah be assigned as natural mixture
of a natural silica gel and a smectite. Without &meatment the material exhibits a high
specific surface are&@190 m?/g) and a high porosity. Due to the fixatadrthe smectite in
the silica network, the clay does not exhibit thgid¢al swelling behaviour of smectites in
aqueous solution. Various industrial applicatiohthe new clay are discussed:

« Bleaching earth for edible oil refining,
» Bioseparation processes (protein purification),
« Carrier for liquids (e.g. feed additives).
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Layer silicates from selected boreholes on Fore Sud  etic Monocline
(Western Poland)

Ewa T. SOKALSKA', Elzbieta DUBINSKA?, Grzegorz KAPRON?, Pawet BYLINA®

! Institute of Glass, Ceramics, Refractory and Camtton Materials in Warsaywl. Posgpu 9, 02-676 Warsaw,
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2 Institute of Geochemistry, Mineralogy and Petrglograculty of Geology, Warsaw University, @wirki i
Wigury 93, 02-089 Warsaw, Poland

3 Institute of Geological Sciences, Polish Acadefryoiences, ul. Twarda 51/55, 00-818 Warsaw, Poland

Composition of volcanic rocks from Bolewice-1 arghihiec-2 boreholes is close to
andesite. They are highly altered under prehniteqgmrllyite metamorphic facie conditions.
Primary textures are visible but primary minerate acarce. They are represented by
clinopyroxenes and spinels. Secondary mineralsrepeesented by: albite, pumpellyite,
prehnite, carbonates, epidotes, zeolites, hematitelayer silicates. XRD results indicate
that major layer silicates are mixed layer chldvigemiculite phases; both corrensite and
irregularly interstratified phases, and vermiculietudied samples contain also minor
amount of celadonite, occasionally rich in Cr. Uiglag sedimentary rocks contain
chlorite veinlets.

FWHM (Full Width Half Maximum) parameter of layeitisates from studied samples
is variable ranging from 0.20 to >0.35 for phasispldying best crystallinity. These values
indicate that temperatures of metamorphism cormbpo from subgreenschist-greenschist
facies metamorphism. The temperature of layer atdicformation is consistent with
temperature of formation of Ca-silicates presenthia studied rocks (Himmelberg et al.
1995; Merriman & Frey, 1999). FWHM parameter of daysilicates from underlying
sedimentary rocks is similar to those of layercaiiés from metavolcanic rocks Jeniniec-2
borehole, and it is lower that those for layercsiles from samples coming from Bolewice-
1 borehole. The mixed layer chloritic phases arterpreted as being a result of
metamorphic retrogression. They are very poordn,iMg# > 0.7.
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Mixed-layer illite-smectite in Kinnekulle K-bentoni te, Baltic Paleobasin
Peeter SOMELAR?, Kalle KIRSIMAE?
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The composition and morphology of the diagenetliteismectite (I/S) of the
Ordovician Kinnekulle K-bentonite was studied todarstand the illitization of the clay
minerals in the Baltic Paleobasin. The same K-h@teded from 9 different locations in
the basin was sampled and analyzed by means of ARDI, methods and K-Ar dating.

Illite-smectite in studied samples is a highlititl three-component mixed-layer mineral
with illitic layers content of 63-77%, 16-26% ofwecharge smectite and 3-14% of high-
charge smectite (vermiculite-like) layers. The kiniess of the particles remains in all
samples very low — in average 3 + 1.5 nm. Typic#lilg particles are isometrical with
aspect ratio of 1.2-2. However the population tii lshaped particles with the aspect ratio
(L/W) higher than 4 was observed in less illitiargdes. The content of illitic layers in
northern part of the basin decreases with incrgasurial depth and is accompanied with
morphological transformation from euhedral to lathape particles that is opposite to
a conventional illitization trend. Geological reasdor these trends are unknown at present
state of knowledge but it may indicate the localibggher heat and/or fluid flow events in
the northern part of Baltic Paleobasin. K-Ar datstgpws widely scattering variation of
digenetic ages from 390-448 Ma. Shallower samptesdrthern part of the basin are
isotopically younger, which agrees with the lowlétei content in mixed-layer mineral in
these samples.

The structural composition as well as the morpbickl parameters of I/S indicate
a mixed dissolution-crystallization (DC) and sddidte-transformation (SST) mechanism
in the Kinnekulle K-bentonites. The DC mechanismsigggested by the (1) regular
euhedral-lath shape particles, (2) morphologicabliion along with the structural
rearrangement. SST mechanism is suggested by (it Joxe and constant thickness of I/S
particles and (2) (vermiculitization) the formatiohthe high-charge crystal interfaces from
the original low-charge montmorillonite. It seentgtt illitization mechanism is mainly
controlled by SST, but this evolution has been prieted with DC mechanism that was
triggered by a fluid flow event(-s) during Caledamiformation in northern part of the
basin. However a “normal” burial diagenetic illégiton can be suggested in central/
southern part of the basin.
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Anhydrite dissolution kinetics

Helge STANJEK®

'RWTH Aachen University; stanjek@iml.rwth-aachen.de

CO, sequestration in deep saline reservoirs may be icaalwith the exploitation of
geothermal energy. The injection of cooled and-€friched brines into the reservoir may,
however, induce substantial redistribution of anfigd which has a retrograde solubility
with temperature. For modeling this potential radhsition, the rate laws of dissolution
need to be known. In our investigation we measitineddissolution kinetics of anhydrite
from the Zechstein at low saturations in batch erpents and at high saturations with
mixed-flow reactor (MFR) experiments. We used pds®, which allowed us to monitor
the (relatively fast) reactions by measuring trexical conductivity. Temperatures varied
between 10 and 80°C.

Although the reproducibility of the dissolution eatmeasured in batch experiments was
very high, the rates were not consistent with tHeERMates and they depended on the solid-
solution ratio. This indicates that the batch ratese probably not steady-state rates.
Furthermore, the form of the rate law extractedrfithe low-saturation measurements was
not compatible with the dissolution behaviour nequilibrium measured in the MFR. The
results will be discussed in terms of recent digsmh models suggested by Lasaga and
coworkers.
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Measuring the cation exchange capacity of vermiculi te
Annett STEUDEL", Peter G. WEIDLER?, Rainer SCHUHMANN"? | Katja EMMERICH"?

! Institute for Technical Chemistry, Department aftév- and Geotechnology (ITC-WGT), Forschungszemtru
Karlsruhe GmbH, Hermann-von-Helmholtz-Platz 1, 344 Eggenstein-Leopoldshafen, Germany;
annett.steudel@itc-wgt.fzk.de

2 Centre of Competence for Material Moisture (CMMhiversity Karlsruhe, c/o ITC-WGT, Forschungszentru
Karlsruhe, Germany

The inorganic cations balancing the negative layjjearge of swelling clay minerals,
such as smectite and vermiculite, can be exchafugesther cations. Ammonium acetate is
often used to measure the cation exchange cap&@ii¢) of these minerals. The method
consists of several steps, and hence is very toneuming (MACKENZIE, 1951). On the
other hand, the Cu-triethylentetramine (Cu-triengtmod for determining the CEC of
smectite minerals, is a rapid process (MEIER & KA®H$99).

Here we investigate the feasibility of using thetGen method to measure the CEC of
a vermiculite from Russia. The material was dryegpa in a mill (CGS 10, Netzsch) to
produce a powder with a particle size of less thamnum. Coexisting phases in the sample
were removed by a series of purification steps. TEE of the material obtained after each
step was measured, and compared with the CEC ofiritreated (original) verrmiculite.
Portions of the purified material were then saedawith different cations (NaLi*, Mg*,
C&*, Cuf"). Since Cu-trien can fully replace monovalentamasi (N4, Li*), the method can
provide a good estimate of the (total) CEC. Dimaleations (M§", C&*, CU#"), on the
other hand, can only partially be exchanged fort@n.

The results show that purification and chemicaknesment of vermiculite influence
CEC measurements by the Cu-trien method.
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On the significance of parent mineral structure and the immediate
environment for kaolinite formation

Leszek STOCH?, Katarzyna GORNIAK®, Adam GAWEL*

IAGH University of Science and Technology, 30-05&kkw, Poland

The relation of parent mineral structure and thengieal and physical properties of the
immediate environment on kaolinite formation, itsustural perfection and morphology
was studied in two examples: 1) diagenetic kadditiim in Santonian fluvial sandy-cleyey
sediments (North Sudetic Trough), and 2) kaolimifemetasomatic processes origin in
Tertiary weathering crust on gneisses (Wyszonowioger Silesia).

Kaolinite in Santonian sediments is distinguishgdabh unusual number of well-shaped
pseudohexagonal crystals, as well as vermiculareagdes of plates. It has a high degree of
crystallinity and very well ordered structure. Téentent of Ti and Fe impurities is very
low. A considerable part of the well-shaped katdinfepresents a rare variety called
"kaolinite 700”. Its dehydroxylation temperature (68) is about 10Dhigher that normal
Tc kaolinite (586C). This property is a consequence of perfectiothefinternal structure
and coarse crystalline form (32n), and can be explained by a “sealed box modeifitoh
structure dissociation of solid. Detail SEM/EDSdstuevealed that these coarse, perfect
structure kaolinite crystals are formed inside now#e plates by rebuilding of mica
structure, according to the equation: 2K8I;AIOgJ(OH), + 2H + 3H,0 = 1.5
Al[Si40,g](OH)g+ 2K". To form kaolinite from muscovite it is necessémyexchange K
by H;O" ion which next transforms in the structure into Qtdups. Si and Al change the
position but their content is not changed. In thisy three layers of kaolinite are formed
from two layers of mica with a small increase ofwoe of set of new formed layers. Ti
and Fe are removed to the outside of the mica pdlateing anatase and iron oxide.
Muscovite kaolinitization is a slow process. Wedittgp of feldspars is faster by
incongruent dissolution and kaolinite plates groarpendicular to the feldspar surface
forming vermicular aggregates. Only a trace of §plit remains in the sediments. The
processes of kaolinite formation described occusadiments permeable to water and in
intensive leaching conditions. The content of digsth elements in pore water was low.

Large scale kaolinitization takes place in weatigererusts on gneisses where mica
transformation is accompanied by incongruent diggm of feldspars and kaolinite
formation, with leaching of K, Al and Si. The conteof the dissolved elements in pore
solution is high, modifying the mica rebuilding pess. Muscovite transforms first into
mixed-layer mica-montmorillonite and kaolinite iket product of the degradation of
montmorillonite. In the bottom zone of the weathgriprofile where the content of
dissolved ions is higher, Mg and Fe in the biositaucture are substituted by Al and it
transforms at first into a dioctahedral, muscclike mica. The influence of the original
mineral structure and thermodynamic and kinetatdies of the kaolinitization process on
the form, size and perfection of the kaolinite talsare discussed.
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Investigations of shale inhibiting properties of dr illing fluids by
transient permeability measurements under triaxial stress conditions

Heike STRAUSS', Hans-Dieter VOIGT? Tobias MANDT?

TU Bergakademie Freiberg, Institut for Drilling Trwlogy and Fluid Mining, Agricolastrasse 22, 09599
Freiberg, Germany; Heike.Strauss@tbt.tu-freibeeg.d

TU Bergakademie Freiberg, Institut for Drilling Trwlogy and Fluid Mining; Dieter.Voigt@tbt.tu-freity.de
3TU Bergakademie Freiberg, Institut for Drilling Trewology and Fluid Mining; Tobias.Mandt@tbt.tu-freily.de

Wellbore instability is one of the most substdntéchnical problems in drilling and
a major source of trouble and additional costs. pilessure within the formation changes
during drilling process. This geomechanical impasud other processes based on chemical
and physical interaction between the drilling flladd the formation lead to significant
problems especially in shales. The changed pressut¢he inflow of drilling fluid into the
formation may cause changing pore pressure rasdistabilisation phenomena within the
near wellbore region. To simulate these phenomeimratory investigations were
undertaken using original core material. The shale characterised, porosity and pore size
distribution were determined. Transient permeapiltests under different tension
conditions were carried out using an HP/HT-trizaépparatus. Accompanying
standardised and self developed index trials inotudicro hardness tests were conducted
to support the investigation.

As a result of the study a promising method ofsifging the inhibitive properties of
different drilling muds under conditions similar ttwose in the wellbore was developed and
experimental data for drilling fluid selection wapeovided. The imperative of a complex
characterization of both shales and shale — dyilfimid interaction can be established.
Suggestions to efficiently improve cuttings and lh@le stabilization in shales can be
given.
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Gamma-irradiation effects on smectite properties
Igor STRICEK®, Vladimir SUCHA" and Peter UHLIK"

'Faculty of Natural Sciences, Comenius Universityrigka Dolina, 842 15 Bratislava, Slovakia;
stricek@fns.uniba.sk

Bentonite, consisting primarily of smectite, is@romon choice for barrier materials in
high-level nuclear waste disposals. The conditionthe near field of the waste are severe
in terms of radiation and temperature.

The effect of heavy doses (up to 1 MGy) of gamndiatéon on the structural and
mineralogical parameters (crystal size distributispecific surface area, cation exchange
capacity, layer charge, etc.) of smectite was itigated.

Two clay fractions of Slovak bentonites were usedthis study. The first, originated
by the alteration of ryolite tuffs, is composed thpf Al-Mg-montmorillonite. The
second one is the alteration product of andesitcanism and composed of Fe-
montmorillonite. Series of samples (dried at 105&@ter saturated and mixed with 10 %
powdered elementary iron) were packed in closedsgtantainers and irradiated at room
temperature by 8Co gamma-source. The dose rate was 0.21 kGy/h fendntegrated
doses were 0.2; 0.7 and 1 MGy.

The mineralogical composition and the crystal dstme of the samples were
investigated by X-ray diffraction and infrared sfpescopy. The cation exchange capacity
was determined using the complexes of copper ¢h) (MEIER & KAHR, 1999), layer
charge by the Rhodamine 6G technique and totahseiidrea by EGME technique.

No changes of smectite were observed using abowetioned analyses. Mineral
composition as well as the structure of the mainemél - smectite seems to be stable even
under at highest gamma-irradiation doses. Someique\studies have indicated possible
effects of the high water content and high ironteahon the smectite stability exposed to
gamma irradiation. Results of this study do nowskach effects.
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Montmorillonite-derived porous clay heterostructure s (PCHSs): A study
of structure evolution
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Porous clay heterostructures (PCH) represent ablatlveen the microporous pillared
clay materials and the mesoporous molecular sisyethesized with the use of surfactants
as structure directing agents. PCH are formed bggalleryin situ assembly process of
surfactant-inorganic precursor nanostructures.

The starting material for PCH synthesis was themiartmorillonite (clays of different
origin were used). The preparation procedure ctatsisf three steps:

« opening of the clay interlayer by intercalation aflong chain quaternary

ammonium cationic surfactant (hexadecyltrimethylammm — HDTMA),

e introduction of a silicon source (tetraethylorthicsie — TEOS) and a neutral
amine as a co-surfactant directing the formatiorsiiéa nanaostructures in the
interlayer region,

« removal of the organic template by calcination@2-650C.

The evolution of the PCH structure and the rolesyrithesis conditions were studied
with XRD (including in situ high temperature study), FTIR’Si MAS NMR, SEM,
nitrogen adsorption isotherm at -£@6 and thermal analysis. It was found that the jgoys
chemical characteristics of porous clay heterosires strongly depend on:

« the origin of clay: smectites with lower CEC shoigher surface area and more
uniform pore size distribution in comparison to stites with higher CEC

« the carbon chain length of surfactant used for mogkay preparation: the longer
chain length the better developed pore volumespedific surface areas

e the carbon chain length of neutral amine co-suafact the longer the chain the
larger pore volume and pore diameter.

« the co-surfactant/organoclay ratio: the higherah®unt of amine the larger pore
size.

Acknowledgement. The work was financed by the EiuF® MTKDCT-2004-509832
Transfer of Knowledge project TOK-CATA and by th&H project 11.11.140.158.
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Natural and synthetic ammonium illites: a review
Vladimir SUCHA'
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The ammonium cation has similar properties to ggitam, and therefore often can be
found in the mica interlayers as a cation compémgatermanent mica layer charge. Trace
concentrations of ammonium can always be detectadi¢a structures but in this paper
only illites and illite-smectites where tobelitian represent at least a few percent are being
considered. The paper summarizes data on ammoniites ifrom different geological
environments of the Western Carpathians publishdld last 10 years and brings new data
on sites with new occurences. It describes as thellammonium illite formation through
the hydrothermal and wetting and drying experiments

Hydrothermal environment

Tobelite with the ammonium representing up to 86f%he interlayer fixed cations was
found in the hydrothermal environment of Vihorlattd The presence of ammonium
bearing illite-smectite with a R1 ordering and casigion close to rectorite (both sodium
and potassium is fixed in the illite interlayerspsvdetermined in hydrothermally altered
rocks of Cervena Studna formation in Banska StaviMts.

Burial environment

The clear relation between ammonium and organi¢temaxplains the abundant
occurrence of NKlin the structure of sedimentary micas connectdd wiganic matter of
all stages of maturation either as a major eleroeiats a trace cation. It has been described
in buried sediments of the anchimetamorphic buniatory in Zemplinicum, Hronicum,
and Gemericum geological units, respectively. Ammonbearing illite was identified in
diagenetic sediments of Dukla Formation as the epmsnce of interaction between clays
and oil fluids at elevated temperature.

Weathering environment

One site with the presence of ammonium in theeiltructure was described from
hypergene environment of weathering profile devetbpn the illite-smectite deposit Dolna
Ves.

Laboratory experiments

Hydrothermal synthesis of the gel of illitic congition at 300°C led to the formation of
pure non expandable ammonium illite. The same é@xget conducted with the glass of
the same composition produced mixed-layer illiteestite with the ammonium as a fixed
cation of illite layers. Wetting and drying expegnis of ammonium saturated smectites
led to irreversible fixation of ammonium in the stite interlayers.
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Clay mineral composition of different horizons of s oils derived from
granites in the Sudety Mts and Foresudetic Block, S W Poland

Jarostaw SZADORSKI, Jerzy WEBER

Wroctaw University of Environmental and Life Sciemcinstitute of Soil Sciences and Environmentatd®tion,
Wroctaw, Poland ul. Grunwaldzka 53, 50-357 Wroctazador@ozi.ar.wroc.pl

Granite, as a most common granitoid, occurs in maeas in south-western Poland,
although soil profiles derived from this parentkao not appear over big areas. There are,
however, many papers dealing with weathering peand formation of clay minerals in
soils derived from this parent rock.

The aim of this work was to determine the compositf the clay minerals formed in
soil profiles developed from granites located ia Budety Mts. and Foresudetic Block in
Lower Silesia, SW Poland, and to find to what aktsoil-forming processes affect the
composition of mineral colloids derived during weaing.

The objects of the investigation were shallow canduiils located in the upper parts of
hills formed from granite intrusions of the Luzy@ad Strzegom-Sobotka Massifs.

Soil samples were collected from different genéticizons and prepared for X-ray
diffraction analyses by dispersing in distilled tera Clay fractions were obtained by
separation using a centrifuge. No additional tremit® were made, with the exception of
saturation with glycol and heating at a temperatdirg50°C.

X-ray diffractograms of soil horizons from the husniorizon through to parent rock
indicate a diversity mineral composition in theigas horizons. lllite was dominant in all
horizons, while vermiculite was most frequently etvgd in the shallower horizons. Minor
amounts of kaolinite were detected in all horizons.

160



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Extraction of diagenetic and detrital ages and of  *°*Kgegitar /**K diagenetic
ratio from K-Ar dates of clay fractions

Marek SZCZERBA', Jan SRODON*

Ynstitute of Geological Sciences PAN, Senacka N0@LKrakéw, Poland;
ndszczer@cyf-kr.edu.pl

The illite age analysis (IAA) is a classic methafdliagenetic and detrital age extraction
from mixed ages measured by K-Ar. This approactbhased on measuring masses of
diagenetic and detrital illitic components in a felifferent grain size fractions and on
measuring mixed ages of these fractions. A pldheffunction: exp(t) - 1 (where t is time
andX is the decay constant) vs. weight percent of #tetdl fraction is constructed. On the
basis of linear extrapolation to end-member fratjdhe diagenetic and the detrital age is
obtained. This approach does not take into acceanibus contents of potassium in
different polytypes (%keyitar and %Kjiagenend- 1N order to do that, the detrital mass fraction
(Wt.%gerrita) Should be recalculated into the percent of ddtpotassium (Y%lk)):

) 0,
wit. A)detrital X /0 Kdetrital X 100
0, 0 0, 0
Wt A)detrital X A)Kdetrital +Wwt. A)diageneticx A)Kdiagenetic

It is very difficult to constrain analytically th@otassium content of different polytypes.
Therefore, a new approach to this problem has bleerloped. It was observed that the
plot of “°Ar*/*%K vs. %l for exactly determined ratio 8K gegital **K diageneiiciS linear. On
the basis of this observation a computer program wi@tten in Java. It takes as an input
a few measured detrital illite mass fractions alaiiidy the mixed K-Ar ages of the relevant
grain fractions, and calculates the end-member ageghe* XK geyital K diageneticratio, using
genetic algorithms.

The errors in diagenetic and detrital illite mdissction determination cause that the
K gerital* K aiagenetic Fatio and the end-member ages can be evaluated with some
uncertainty. The best results are obtained if theasured mass fractions represent
a relatively broad range. Also constraining one tbé unknowns (particularly the
K getrital*K diageneticratio) significantly improves the results.

Evaluation of data obtained from literature withetproposed approach leads to
conclusion thatK gegita* K diageneticr@tio is often higher than 1.00, and some bfdlillite
polytype can be of detrital origin. If this is ntite case and if a broad range of mass
fractions is covered and differences between endimee ages are relatively small, 1AA
analysis still gives proper results even if tf€;eqitar’ K dagenerdatio is different froml.00.

%l 4k, =
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Fe oxyhydroxides in the hydrothermal deeps of the R ed Sea
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The submarine hydrothermal fluids that discharge the Red Sea Deeps had reacted
with hot magmatic rocks, Miocene evaporites andapig rich shales prior to their
discharge. Various iron oxides form mono-miner&digers that reflect fluctuation in brine
discharge into the deeps rather than a diageneiiterp. Mn-Fe oxyhydroxides were
crystallized either in the margins of the deepsclmse to the interface between the
hydrothermal brines and the overlying aerobic Red-Beep Water.

Thetis Deep Fe-oxides are associated with Fe-thl¢chamosite). Magnetite and co-
precipitated goethite and chlorite are enrichechwit P, S and Ti that originate from the
leached rocks underneath. Mn rich goethite and Litenaere probably crystallized at the
uppermost part of the hydrothermal brine or ashydrothermal activity ceased and Red-
Sea Deep Water reached the deep bottom. Authigédnioxihydroxides (todorokite and
woodruffite) co-precipitated with Fe-oxihydroxides.

In the southern Atlantis-1l - Chain - Discovery éps complex, Fe- oxihydroxides are
frequently associated with allochtonous particulaizterial and authigenic Fe rich clays,
short-range ordered Si-Fe phases (singerite) and¥hydroxides. Crystallization of Si-
rich goethite, lepidocrocite and ferrihydrite fourmdChain and Discovery Deeps, occurred
at the upper part of the hydrothermal water coluhat over-flows from the southern part
of the Atlantis Il Deep into the Chain and Discov&reeps. Mn-oxihydroxides and Mn-Fe-
oxihydroxides were both crystallized either closéhe interface between the hydrothermal
brine and Red-Sea Deep Water or at marginal facies.
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New data on sepiolite-falcondoite in garnierite vei ns from Falcondo
Ni-laterite deposit (Dominican Republic)
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“Falcondo XStrata Nickel, Box 1343, Santo Domingamidican Republic

New chemical and structural data on sepiolite-faftmite solid solution in garnierite
veins from Falcondo Ni-laterite deposits (Centralnidnican Republic) are reported. The
samples were investigated using XRD, DTA-TG, SEMMrand EMPA. Garnierite veins
are spatially associated to lower horizon of lageprofiles. The mineralogy of garnierite
veins is highly variable. However, sepiolite-richdafalcondoite-rich garnierites can be
distinguished in the different garnierite veins.Hand samples, falcondoite-rich garnierite
displays a whitish green color, whereas sepiolik-garnierite shows a white color and
slightly schistose texture.

Powder diffraction profile refinement confirmed thieucture type for both sepiolite and
falcondoite, with refined cell parameters of 13.88526.955(9), 5.271(3) A and 13.33(1),
27.03(2), 5.250(4) A and space group Pncn. Estinatgstallinity for sepiolite (average
size 14 nm) is much better than that observedl@ofaloite (average size 9 nm).

TEM images of sepiolite display aggregates withharacteristic fiborous morphology.
The fibers are >3m long and 0.022m wide.

Chemical compositions of Central Dominican Republi@alyzed samples cover a large
interval of falcondoite-sepiolite solid solutionalFand Fajg). These compositions suggest
a complete miscibility along the sepiolite-falcoitdgoin. The maximum NiO content is
30.42 wt% and the (Ni+Mg)/Si ratio vary from 0.6 @c73, to compare with the expected
value of 0.66. The amounts of Fe, Al, Cr, Ti, Ca &hd K are very low or below the
detection limit. The tetrahedral cations exceed at@ms per formula unit in several
analyses. These deviations are consistent withpteeence of quartz intergrown with
sepiolite and falcondoite.

In summary, our results show that Ni-rich sepiotited falcondoite are important ore
mineral in the Dominican Republic saprolites.
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Reservoir quality of Louisiana Miocene shelf sandst ones: clays are
the key

Andrew THOMAS®, Doug McCARTY?, Mark FILEWICZ?, Matt JOHNSON?, Tom DUNN,
Marek KACEWICZ'

Chevron Energy Technology Co, Houston, Tx; andrexnas@chevron.com
“Chevron GOMDW Exploration

Miocene reservoirs were deposited in a varietysledélf environments ranging from
distributary channels, fluvial point bars, to uppgddle shoreface. These reservoirs are
found today at >150C, increasing geologic risk ttugorosity reduction. A set of seven
wells were assessed for reservoir quality varigbilising basin modeling methods,
sandstone petrographic methods, and diagenesidimpdeethods (Touchstone).

Diagenetic trends reveal that there is a negativeelation between porosity and quartz
cement over the depth range of 11K to 23K feet.i#d@ithlly, chloritic coatings are found
to exist over the same interval in varying quassitiand where present inhibit quartz
cementation. Two significant wells penetrating hiyg bioturbated lower shoreface
environments contain chlorite coatings which rarfgem 40% to 65% grain coat
completeness. These coatings are more completethibaa found in other adjacent non-
bioturbated deltaic environments. These two resexvioave significantly lower quartz
cement volumes than their nearshore equivalentcansequently better reservoir quality
present day.

The origin of the higher chloritic grain coat cdetgness in the distal shoreface sands is
not clear, but is thought to be related to intécscbetween the sediments and bioturbating
organisms in the depositional system. Clay mingriabd detail reveals the coatings contain
dominantly R1 illite/smectite/vermiculite and an Bilorite/serpentine with 5% serpentine
layers. These clays are similar to clays describeByan and Hillier (2002) and may
represent part of a green clay alteration pathway.

References:

RYAN P.C., HILLIER S., 2002: Berthierine/chamositerrensite, and discrete chlorite in
the Jurassic Sundance Fm. American Mineralogisi6@7-1615.
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The impact of clay minerals on mass movements
Katrin M. TIEFENBACH', Franz OTTNER

nstitute of Applied Geology, University of Appligife Sciences, Peter-Jordan-Str. 70, A-1190 Vienna
h0240419@edv1.boku.ac.at

The main reason for the occurrence of mass movesmemd landslides are mostly
expandable clay minerals contained in sedimentacks. Due to their small grain size and
other specific properties they influence the meawrbehaviour of rocks very strongly.
Their decreasing the stability through water absonpcauses the initially mentioned
problems.

In Austria, flysch sediments are widely spreadrfidienna in the East to Vorarlberg in
the West. Flysch consists of very stable sandstongke one hand and soft, unstable clay
marls on the other. For a long time, these marige Haeen known responsible for mass
movements in this geological zone.

This project deals with the classifiaction of massvements and the characteristics of
clay minerals in general whereas special atterisopaid to how clay minerals influence
landslides. Within this project it is analysed tbaw extent the distribution of the different
types of clay minerals contribute to the formatidmgliding layers.

This question is applied on two sites in Upper bader Austria where slope instability
is a problem. One of the main problems are builslisguated on such unstable slopes.
Very often, buildings are affected and sometime&newestroyed by those mass
movements. Since this is also an economic issustecaction must be taken.

On the purpose of determining the mineralogy aspkeially the clay content of those
geological units, samples were taken from drillesprprospectings, and probes and were
examined by means of bulk and clay mineral analyldigh amounts of mixed layer
minerals, smectite, and illite were found. Theremse to be a correlation between the
occurrence of those minerals and the gliding teogeifithe observed slopes.
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Cretaceous/Paleogene boundary (KBP) Fish Clay at Hg  jerup (Stevns
Klint, Denmark): Ni, Co and Zn in the carbonate and  smectite of the
black marl

Bratislav Z. TODOROVIC *, Pavle I. PREMOVIC?, Mirjana S. PAVLOVIC 3

Laboratory for General Chemistry, Faculty of TebpoUniversity of Ni§, P.O. Box 79,

16000 Leskovac, Serbia; vinarce2001@yahoo.com

2Laboratory for Geochemistry, Cosmochemistry & Asttiemistry, University of Ni§, P.O. Box 91,
18000 Ni§, Serbia

3Institute of Nuclear Sciences Vin P.O. Box 522, 11001 Belgrade, Serbia

The black marl of the Fish Clay is made up mafrbyn biogenic calcite and cheto-Mg-
smectite.

The biogenic calcite and cheto-Mg-smectite of tharl shows enhanced concentration
of Ni, Co and Zn. The predominant source of thes¢éata was probably the impact-ejecta
fallout deposited on the top of nearby soil whicasweached by the impact-induced-acid?
surface waters.

Most of Ni and Co in the smectite is derived frohondritic component of the fallout
but the ultimate origin of Zn may have been theantgarget rocks. The incorporation of
these three metals into the smectite occurred guhia KPB but before its redeposition to
the Fish Clay site.

The enrichments of Ni in the biogenic calcite-fezhectite fractions of black marl
represent the metal sudden/rapid input into thevatsa at the KBP.
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Characterization of two commercial nanoclays and th e morphology
modification of the PHB obtained

Rosa M. TORRES SANCHEZ®, Maria S. CONCONI*, Adrian BOTANA?, Mariana MOLLO?, Patricia
EISENBERG®

'CETMIC, Camino Centenario y 506, (1897), La Plategentina; rosa.torres@gmail.com;
rosats@cetmic.unlp.edu.ar)
2INTI Plasticos, Gral Paz 5445 (1650), San Martingéntina

To minimize the environmental problems generatedhleyconventional plastics, major
worldwide chemical companies are moving towards tlypareplacing traditional
petrochemical commodity polymers with biopolymetsiatr would allow for the reduction
of xenobiotics in the environment and in landfidlatls. The biodegradable polymers,
polyhydroxyalkanoates (PHAs), emerge as possiblelliafpges, being poly
(3-hydroxybutyrate) (PHB) — the most widespread tmdoughly characterized PHAs. The
use of commercial nanoclays (5-10% by weight) fog preparation of nanocomposites
have received special attention because of theprawed properties as compared to
conventional filler composites (GARCIA-LOPEZ et 2003).

In this work, the effect of the process conditi¢s% nanoclays, 165°C, 50 rpm and 30
min stirring) on the structure of the final maténiaas studied for the mixtures preparation
of PHB with commercial nanoclays (Cloisite Nand Cloisite 30B — both from Southern
Clay Products).

The nanoclays and products were characterized laysnef XRD, TEM and DTA and
DSC. The specific surface area (by means of watpovadsorption) of the nanoclays was
also measured.

DTA analyses of Cloisite Naand Cloisite 30B indicate that the organic anibase
a key impact on thermal stability of organoclayshich is in agreement with results
obtained by CERVANTES-UC et al. (2007) - using thermogravimetric method.

An increase in the crystallization temperature amller size of spherulite was found
for the mixtures of the clays with the PHB.

References:
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Polypropylene—clay nanocomposites, European Polymémal 39, 945-950.
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Submicroscopic accessory minerals overprinting clay mineral REE
patterns

Erzsébet TOTH', Tamas G. WEISZBURG?, Teresa JEFFRIES®, C. Terry WILLIAMS®, Andras
BARTHA*, Eva BERTALAN®, Ildik6 CORA?

'E6tvds Museum of Natural History, Eétvés Lorandvdrsity, Pazmany Péter sétany 1/c, Budapest, H-1117
Hungary; zsike @abyss.elte.hu

’Department of Mineralogy, Eétvés Lorand UniversRgzmany Péter sétany 1/c, Budapest, H-1117, Hyngar
3Department of Mineralogy, The Natural History MusglCromwell Road, London, SW7 5BD, United Kingdom
“‘Geological Institute of Hungary, Stefania it 14dBpest, H-1143, Hungary

The REE concentration of clay minerals, widely usedgenetic interpretation of
sedimentary formations, is generally analysed dik bamples (INAA, ICP-MS). Among
clay minerals, granular (typical size range: 60-@LQfn) glauconites offer a unique
possibility for the application of local methodsy.eLA-ICP-MS. Own LA-ICP-MS data of
density-separated glauconite series, the GL-O gleite standard and a phosphorite-
derived glauconite were compared to data obtaiyelbiutk methods (INAA, solution ICP-
MS). LA-ICP-MS data often gave smaller (up to twoers of magnitude!) concentrations
for REEs than bulk methods.

Apatite was detected by EDX in glauconite wheregpiate was below detection limit
by bulk methods. Already 0.2 % apatite present gayse a 100% contribution (error) in
the REE content of glauconites. The effect of REBgphates is more dramatic. An
unknown Ca-REE-phosphate (Ga {Ce 4 a10Ndy)PO,) was identified by EDX in
a Hungarian glauconite population, precipitatingthie fewum-size pores of glauconite.
LA-ICP-MS analyses of these grains yielded totaERtbncentrations up to 5000 mg/kg.
Model calculations showed that 0.0006 % monazitglamconite may cause 100% error in
the determination of the “glauconite” REE content.

The true REE content of glauconites was found tdole(0.5-0.01 PAAS; total REE
content usually < 100 ppm), and decreasing withoorgg glauconitisation, but the own
REE content is often camouflaged by REE-concemnigaiccessory phases, a problem
surely of importance in the study of sedimentargksy too. These results showed that our
data on clay mineral REE patterns may often benewos and that local analytical methods
are necessary to reveal the true REE content pfroiaerals.
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Rietveld phase quantification of mixed-layered stru ctures

Kristian UFER!, Reinhard KLEEBERG", J6rg BERGMANN? , Reiner DOHRMANN?

Ynstitute of Mineralogy, TU Bergakademie FreibeBgennhausgasse 14, 09596 Freiberg, Germany;
kristian.ufer@bgr.de

?Ludwig-Renn-Allee 14, 01217 Dresden, Germany

SBGRI/LBEG, Stilleweg 2, 30655 Hannover, Germany

Phase quantification of clay minerals and simikyeked structures by X-ray powder
diffraction and the Rietveld method is hamperedseyeral kinds of disorder in layer
stacking. Such structures can consist (a) of stamkdayers with identical atomic
arrangement and basal spacing, stacked with sewenatlation vectors in a kind of
“polytype-like” displacement, (b) of stacks of coletely irregularly (turbostratic) arranged
layers of the same type, or (c) of stacks of d#ferkinds of layers with any kind of
displacement, even turbostratical orientation. (detsthe Rietveld method, several
approaches for modelling of diffraction patternsdifordered layered structures do exist
(DRITS & TCHOUBAR, 1990; TREACY et al., 1991). Atthgh even automatic
refinement procedures of one of these approaches developed (LEONI et al., 2004), the
refinement of mineral mixtures similar to sedimewtacks is not yet possible.

Recently a powerful Rietveld-compatible solutionsHaeen developed for case (b)
“turbostratic disorder”; however, the problem ofxaul layering of different kinds of layers
was still incompatible with the existing models.ig problem can be overcome using the
recursive method. The aim of the talk is to showt tthe recursive method can be
implemented in a Rietveld model using a supercg@lpraach in combination with
a complex manipulation of the structure factor akdtion. The consistency of the models is
demonstrated by a refinement of measured pattefnslay minerals, which contain
different kinds of stacking disorder.

References:

DRITS V. A., TCHOUBAR C., 1990: X-ray diffractionybdisordered lamellar structures.
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Clay mineral formation in acid soils in the area of an abandoned pyrite
mine in Wie $ciszowice (Rudawy Janowickie Mts., SW Poland)

tukasz UZAROWICZ" and Marek MICHALIK?

'Department of Pedology and Soil Geography, IngtinftGeography and Spatial Management, Jagiellonian
University, ul. Gronostajowa 7, Cracow, 30-387, &ul; luzarowicz@geo.uj.edu.pl

’Department of Mineralogy, Petrology and Geochemijdtrstitute of Geological Sciences, Jagiellonian
University, ul. Oleandry 2a, Cracow, 30-063, Poland

Acid sulfate soils developed on mine dumps as @a®lbn rock outcrops in the area of
an abandoned pyrite mine in Wigszowice (Rudawy Janowickie Mts., Western Sudetes,
SW Poland) were investigated using XRD, FTIR andMSEDS methods. A low level of
weathering (soil-forming) processes as well as [oy,o (from 2.8 to 4.4) in whole
profiles is characteristic for studied soils.

Chlorite-sericite, pyrite-bearing schists of thestezyniec Unit (part of Karkonosze-
Izera Massif) are the bedrocks of the soils. Prinpdryllosilicates occurring in the bedrock
are trioctahedral chlorites (brunsvigite, according chemical composition) and
dioctahedral micas (muscovite and paragonite).

Predominant minerals in clay fraction (g#n) of soils are chlorites and micas (‘illitic
material’ represented by K-mica and Na-mica). i ¢hay fractions of the soil kaolinite and
smectite are also present, minerals that do nafraccthe parent rock. A mixed-layered
illite/smectite mineral occurs in smaller amoungsegence of broad peaks ~8,6A and
~5,6A on XRD patterns). Smectite and illite/smectihixed-layered minerals are more
abundant (compared with other phyllosilicates) iimefclay fraction (<0.2um). Minor
amounts of quartz and albite are also presentinfchctions of the soils.

Kaolinite occurs in each of investigated soil pexfias evidenced by the presence of
characteristic peaks (7.18A, 3.58A, and sometintiesrs) on XRD patterns and absorption
bands (e.g. near 3700 &jron IR spectra. The largest amounts of this mireme observed
in soil developed on sericite schists (containirgnty micas, quartz and pyrite). Kaolinite
seems to be more abundant also in A or A/B horiZoosmparing with other horizons) of
some soil profiles.

It is difficult to determine whether vermiculite pgesent in investigated soils, because
of possible overlapping of vermiculite and chlofiteaks on XRD patterns and/or probably
very low content of vermiculite.

Results of this preliminary study suggest the fdromaof smectites and kaolinite in the
acid sulfate soils investigated.
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Synthesis of multiwall carbon nanotubes catalysed b y smectite
type of clays

Jana VALUCHOVA!, Stefan KAVECKY™?, Maria CAPLOVICOVA?®, Stefan HEISSLER®,
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YInstitute of Inorganic Chemistry, Slovak Academg@a&nces, Dubravska cesta 9, SK-845 36 BratisBimak
Republic; Jana.Valuchova@savba.sk
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“Comenius University in Bratislava, Faculty of NatuBciences, Department of Geology of Mineral Digpps
Mlynska dolina G, SK-842 15 Bratislava, Slovak ukdip

JInstitute for Technical Chemistry, Water- and Gebtelogy, Research Centre Karlsruhe GmbH, P.O. 3650,
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®Comenius University in Bratislava, Faculty of NafiSciences, Department of Physical and Theorktica
Chemistry, Mlynskéa dolina CH1, SK-84215 BratislaStovak Republic

The chemical deposition growth of multiwall carbmenotubes (MWCNT) was studied
on nontronite particles used as catalyst. Partislee deposited as thin layer film on the
silicone substrate either as sodium or iron exchdrfgrm. Upon drying, the substrate was
used for catalyst activation in an electrically teglaoven at 700°C followed with carobn
nanotubes growth phase. The synthesis total fldes i@ argon used as an inert gas and
acetylene used as synthesis gas varied (73 andnla@n®), also the flow rate ratios (7,
11). Any of the selected conditions resulted im@ngh of carbon nanotubes, however, with
differences in their quantity and quality. The MWTN were proved by transmission
electron microscopy (TEM). Quantitative aspect phteesized MWCNTs growth was
comparable by the density of the surface coveraggglscanning electron microscopy and
qualitative aspect was observable from TEM and sasiaman measurements in the raman
shift range of 100-2000 cfn

Acknowledgement: This work was performed as prielary performance tests of

Thermal chemical depositions study financially suped by the Slovak Research and
Development Agency - APVV (VMSP-P-0051-07).
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Mineralogy of red clays in SE Transdanubia, Hungary  : comparison
with similar Carpathian and Dinaric formations

Istvan VICZIAN®

'Department of Mineralogy and Geology, Debrecen Bisity, Egyetem tér 1, Debrecen, H-4032, Hungary;
viczian@mafi.hu

Quantitative XRD analyses were made on 181 red stayples and compared with
published data from the Carpathian and Dinaric .afid&@ red clays on the limestone
surfaces can be regardedi@sa rossain the same sense as in N. Hungary, the Carpathians
and in the Dinaric range. They cannot be derivemmfrthe insoluble residue of the
underlying limestone but their composition refledimatic conditions of weathering.

Terrestrial red clays filling fissures and recendyisting caves in limestone of the
Villany Mts. are calledTengelic Red Clay FormatiorfMiddle Pliocene to Lower
Pleistocene). They occur in two types. A third tygggpears on the base of the Middle
Pleistocend’aks Loess Formation.

(1) The older type of th&engelic Fmcorresponds to thBeremend Membemd to the
Csarnétanbiostratigraphic stage. It is red kaolinitic clagntaining typically disordered
kaolinite, mixed-layer smectite/kaolinite, smectied little gibbsite. It was formed in the
local subaerial weathering crust in warm, humidytsapical or monsoon climate. Products
of similar weathering, mineralogy and age occurMin Esztramos, N. Hungary, in the
Poltar Formation, S. Slovakia and on the SusakdslI€roatia.

(2) The younger member of tii@ngelic Fm.called Tengelic Membecontains red (or
“reddish”) clay beds. It can be found not only dwe karst surfaces but also in wide hilly
areas of SE Transdanubia. It contains relativelystr material (illite, chlorite), the
weathering products are predominantly smectite goethite formed under warm and dry
climate in environmental conditions of savannah stegpe or forest steppe.

(3) The basal red clay layers of tRaks Loess Fnrontain similar material as the
underlying red clays belonging to tAengelic Membebf the Tengelic Fm.The slightly
but significantly lesser degree of weathering (mdliéee and chlorite, less smectite)
indicates cooling of the climate.
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Reductive transformation of nitrobenzene using bio- reduced Fe-clays:

progress towards the development of  in-situ groundwater remediation
technology

Maggie WHITE®, Helen TALBOT ?, Claire FIALIPS*

School of Civil Engineering and Geosciences, Netieamiversity, Newcastle upon Tyne, NE1 7RU, U.K.;
maggie.white@newcastle.ac.uk

Clay minerals have numerous applications in ingustgriculture and the environment
although currently, the Fe-bearing varieties arewidely exploited. Fe-rich smectites, e.qg.
nontronite, can contain up to 20wt% of structural*fand if a suitable electron donor is
available, this structural Eecan be utilized by Fe-reducing bacteria as a teah®lectron
acceptor. When reduced and in contact with flultge bverall reactivity of Fe-clays
changes, especially where interactions with wated marious organic compounds are
involved. Moreover, the presence of reduced Fesclags been found to induce the
degradation of certain organic contaminants, énprinated aliphatics and nitroaromatics.

The goal of this study is to develop amsitu groundwater remediation technology
targeting redox-sensitive organics, in the formaopermeable Bio Fe-clay barrier. To
achieve this, the reductive capabilities of sevéxai-reducing bacteria have been tested
using the structural Béin <20im fractions of a Fe-rich smectite (nontronite, N2uand
a Fe-bearing bentonite (Speeton Clay Formationk¥tare, UK) as terminal electron
acceptors. Of the bacteria test&thewanella alga®rY was able to bio-reduce structural
Fe** within these clays most rapidly and to the greasstent, giving F&/Fe*+Fe** ratios
of 0.34 and 0.19 for the nontronite and Speetoridoéte, respectively. These results are
novel because the capability 8f algaeBrY to reduce structural Bein clays has not
previously been tested. Nitrobenzene was selectedha test redox-sensitive organic
compound as it is a common subsurface contamimahisaof global toxicological concern.
To test the capability of bio-reduced Fe-clay tInsform nitrobenzene to aniline, the less
toxic and more stable degradation product of nér@ene, nontronite suspensions with
20% and 30% structural Fewere spiked with various concentrations of nitr®ne and
monitored for 5 days. Results showed that in adlesawhere reduced cla$, algaeBrY
and the electron shuttle, AQDS, were present, 1Qf%he nitrobenzene had been
transformed to aniline within 24 hours. Future ocotuexperiments will investigate the
adsorption and degradation rates of nitrobenzerepimiact with the Fe-clays. Results to
date will be presented.
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Crystall-chemical classification of smectites withi n the unified system

of projection of chemical compaositions of phyllosil icates
Andrzej WIEWIORA', Andrzej WILAMOWSKI*
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Smectites are discussed in relation to the firststatl-chemical classification of
phyllosilicates based on the unified system of getipn of chemical composition
(WIEWIORA, 1990). Three-dimensional plots are comsted, illustrating the relation of
smectite to other 2:1 end member phyllosilicates dioctahedral sub-group,
montmorillonite is the member of the theoreticalicscsolution series pyrophyllite —
leucophyllite, and the layer charge is due to catiahl substitution. Beidellite is the
intermediate member of a series pyrophyllite-mugeovn trioctahedral subgroup, the
major smectites are saponite and hectorite. Bothdarived from talc, the former by
tetrahedral substitution (talc-phlogopite serigbp latter by octahedral substitution of Li
for Mg (talc - tainiolite) series.

The XY projection field for smectites, derived frothe above-mentioned 3D
classification diagrams, is similar to micas anfifeds only by translation of the origin of
the oblique axes. A sample is plotted usin§ &hd R* chemical data along orthogonal
axes. If the layer charge is known, one can readtmivalues of vacancy and'RFor
dioctahedral smectites with the charge locatechindctahedral sheet (montmorillonites),
a simple orthogonal classification diagram is ps®sh based on EeAl ratio and the value
of layer charge (WIEWIORA et al., 2000).

References:

WIEWIORA A., 1990: Crystallochemical classificatiosf phyllosilicates based on the
unified system of projection of chemical compositib The mica group. Clay Minerals
25, 73-81.

WIEWIORA A., GIRESSE P., PETIT S., WILAMOWSKI A., ®1: A deep-water
glauconitization process on the Ivory Coast-Gharerdihal Ridge (ODP site 959):
Determination of F&-rich montmorillonite in green grains. Clays andaZMinerals
49, 540-558.

174



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 59 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ ,@
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Swelling and dispersibility of shales in water base d drilling fluids
Lyudmyla WILSON!
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The vast majority of drilling problems occur in & Borehole instability leads to such
problems as tight hole, differentially stuck pipgoughing and wash out incidents, all
incurring significant costs associated with deldysing drilling. Expandable clay minerals
like smectites and mixed layer clays have long bmmsidered to be responsible for these
problems, which in the past could be effectivelgr@dsed by the use of oil-based fluids.
However, these fluids cause environmental polluteond research is now focused on
efficient inhibitive water based fluids which arel@to solve the shale instability problem
with least damage to the environment.

In this study the swelling and dispersion behawafithree shale types in various water-
based drilling fluids were compared in the conteitheir clay mineralogy and presumed
reactivity. Low reactive shales should have anginigicant content of expandable clays,
moderately reactive shales should have either darigg content or contain clays of higher
expandability than shales of low reactivity, angHty reactive shale should have large
amounts of highly swelling clays. The studied shalere characterized by mineralogical
analysis, cation exchange capacity and linear swgelests in various salt solutions such as
NaCl, NaBr, NaCOOH, KCIl, KCOOH and mixed salt smas, and in different drilling
fluids based on gypsum, polyol/polymer, KCl/polymeomplexed aluminium and soluble
silicates. Results showed that low reactive shiates the Mediterranean area proved to be
a problem from another point of view in that thegre exceedingly dispersive. This
behaviour was not much influenced by salt soluti@atment. In contrast highly reactive
shales from Denmark, were stabilized by using @erteoncentrations of KCI in
combination with other salts. From an assessmetheobverall results, it was concluded
that efficient inhibitive drilling fluid design ishale formations needs to take into account
shale dispersibility in addition to clay mineralogiyd swelling properties.
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Shale instability and clay mineralogy: a review

Michael Jeffrey WILSON*

The Macaulay Institute, Aberdeen, AB15 8QH, UK

Shale instability in well bores has long been, stiltlis, a major cause of concern in the
oil industry. It is manifested through a varietyeaffects, the principal ones being sloughing
and washout of shale into the well bore, swellimgl aispersion of cuttings. Shale
instability gives rise to a variety of problems luimting bit balling, adherence of clay
material to the drill pipe, hole enlargement anampoement jobs. Drill pipes may also
become completely stuck, forcing abandonment ohtble. The causes of shale instability
are generally recognized to be of a combined pbysihemical nature. Although some
authorities place a greater emphasis on purely ipdlysspects, for the most part the
interactions between drilling fluids and the clainerals in shales are considered to be of
primary importance.

It was early recognized that problem shales cbeldtabilized by the use of potassium-
based drilling fluids (O'Brien & Chenevert, 1978jJere the K ion was thought to reduce
the swelling, hydration and dispersive tendenciesater-senstitive clay minerals, which
were identified as montmorillonite, illite and mikeayer illite-smectite. These clay
minerals are still considered to be especially treaawvith respect to water-based drilling
muds, with kaolinite and chlorite being consideasdrelatively unreactive. Opinion is not
unanimous on this grouping, however, nor on theineadf shale destabilization and its
inhibition. For example, Santarelli & Carminati @) questioned whether shales did
actually swell in situ, irrespective of their a@ielay mineral content, preferring to interpret
the instability observed in the laboratory to clapyl effects on dried samples. Furthermore,
they suggested that a water-based KCI mud coulénaliogically transform kaolinite close
to the well bore, leading to a weakening of theleshRecent work by Carpacho et al.
(2004) on kaolinitic shales in South America suggebat their instability is associated
with the rapid illitization of kaolinite in the hidy alkaline conditions close to the well
bore. Use of drilling fluids based upon an aluminiwrganic complex stabilized these
shales. Also controversial at the present timéésextent to which shale instability can be
attributed to osmotic effects between the drillfhgds and the fluids present in the shale
pores, with subsequent interactions with sensitoley minerals. These and other
controversial questions will be briefly reviewedahe scope for further research involving
the role of clay mineralogy in shale instabilityivide discussed.
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Clay mineralogy of geophagic materials from Tanzani  a and other
countries

Michael Jeffrey WILSON®, Stephen HILLIER" , Sera YOUNG?Z.

Macaulay Institute, Aberdeen, AB15 8 QH, UK; j.aii@macaulay.ac.uk
2University of California, Berkeley, 230 Universiall, Berkeley, California 94720 USA

Geophagy is the deliberate and regular consumpfiaoils, clays and related materials
by animals, including man. Various hypotheses Hmen advanced to explain this unusual
behaviour, the main ones being to alleviate hurggergs, to counteract deficiencies in
micronutrients such as iron, zinc and calcium, amdreduce gastro-intestinal distress
following exposure to toxins or pathogens. Geophagaterials have often been found to
be rich in minerals of the kaolin group, which hawemany cases been specifically
identified as halloysite (Aufreitest al 1997; Mahanewt al 1999). Wilson (2003) reviewed
this and other work and concluded that the idematifon of the kaolin mineral in these
geophagic materials required further charactedomatas it was considered to be unlikely
that animals have some extraordinary capacity tecséhalloysitic materials for their
consumption.

We have investigated the clay mineralogy of 1ledéht geophagic materials from
Zanzibar, Tanzania, that are regularly consumegriegnant women. These materials are
mainly from decomposed rocks (saprolites) that oetudepth in weathering profiles and
are of various colours and clay contents. Theyirarariably poor in iron, zinc and calcium
and their clay fractions are always dominated lkga@in mineral. XRD examination, with
supplementary ethylene glycol, formamide and heatinents reveal that the clay fractions
of five of the geophagic materials are dominatedkiaylinite, two are dominated by
halloysite and three consist of a mixture of katdirand halloysite. One sample consists
mainly of a kaolin-rich mixed-layer structure, thmature of which is being further
investigated. Also currently being further researtis the clay mineralogy of a collection
of geophagic materials consumed by humans in athentries, including Kenya, Uganda,
Rwanda, India, Turkey, Kyrgyzstan and Ukraine, rigults from which will be presented
in full and discussed in the context of the variexplicative hypotheses.
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Scientific study of the artwork at Nako, India

Ingeborg WIMMER-FREY®, Marie GRUBER?, Gabriela KRIST?

!Geological Survey of Austria, Neulinggasse 38, 8010ienna, Austria
2University of Applied Arts Vienna, Salzgries 141080 Vienna, Austria

Nako is a remote Tibetan village high up in the WesHimalayas of the Indian state
Himachal Pradesh, where a compound of four eantiagly period Buddhist temples with
unique interior decorations has survived from tBtéhIcentury AD to the present day. The
deterioration suffered at the site resulted in egent need for a conservation programme
and a three-year scientific study funded by thetiars Science Fund (FWF).

The study on the interior earthen support matef@isculptures and wall paintings in
the four temples focuses on the chemical and mimgical composition, and physical and
mechanical properties — parameters that charaetéhiz original substrate materials and
also indicate their behaviour in the changing esinental conditions. Necessary therefore
is not only the examination of the present stat¢hefinternal earthen supports, but also
mapping and further condition assessment togetlitgr avselection of suitable sampling
areas for analyses.

A substantial part of the research is carried autmalytical work with samples of
adobe, mortars and plasters from defined samptitots. Instrumental techniques include
optical microscopy, scanning electron microscopthveinergy dispersive X-ray analysis,
X-ray diffraction, pycnometry, mercury porosimetrign chromatography, particle size
analysis, and measuring of the plasticity accordmdtterberg. All sample and analysis
information is stored in a digital sample databdadse analyses results of samples taken
from the temple building materials will not onlyrge for the scientific documentation of
the temple architectural structures but will alsenaplify the visible state of the supports
for the interior decorations, show the actual impaf environmental effects, give an
explanation of deterioration patterns and can hkp to outline suitable and sustainable
future preservation strategies.

Besides the study of the temple support materidésjtification and analyses of local
earthen materials still being used as traditionalding materials for village housing have
been undertaken and results are being comparedthatbriginal construction material of
the temple. The acquisition of this knowledge, whizan further help in conservation
procedures and recommendations for the long-tema @ad maintenance planned by the
villagers for their temples and artwork, will be additional and very important goal of the
research project.
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Rheological model for drilling fluids using general ized yield power law

Rafat WISNIOWSKI®, Stanistaw STRYCZEK®!

IAGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakg®0-
059, Poland; wisniows@agh.edu.pl

Drilling muds used for oil drilling are describedith various rheological models
(Newtonian, Bingham, Ostwald de Waele, HerschekRy)). The Herschel-Bulkley model
(Yield Power Law) which best describes the rhealabiparameters of drilling fluids
requires modification. Principles of determiningeotogical parameters of drilling mud
described with a model of Generalized Yield Powawl(GYPL) fluid were presented in
the paper. The functions of shear stresses and siteaare given. Then the conditions of
laboratory measurement of rheological parameteGenferalized Yield Power Law fluids
were introduced and corresponding mathematical ribgreces derived. Based on this the
rheological model parameters were determined. \Wdt@inorating the block diagrams, the
numerical methods for solving the dependences im&n@duced. Rheological parameters of
an exemplary drilling mud were calculated usingriethods.
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The computer method for determining a rheological m odel of drilling
fluid

Rafat WISNIOWSKI', Krzysztof SKRZYPASZEK!

IAGH University of Science and Technology, Faculriling, Oil and Gas, al. Mickiewicza 30, Krakow
30-059, Poland; wisniows@agh.edu.pl

Various types of fluids are used in a number & #bove-mentioned methods, e.g.
drilling fluids, lubrication fluids or sealing flds. The properties of the used fluids depend,
among others, on their rheological parametersdescribing the cause-and-effect relations
between the rheological properties of fluids an@ tiechnology of its application,
rheological models are constructed. The accuradif of the rheological model to the real
fluid minimizes error of the calculated parameters,. character of fluid’'s flow, pressure
losses in a circulation system, diameter of dulltool or reamer nozzles, mechanic and
hydraulic parameters of drilling, particle sedinsitn and efficiency of cuttings removal,
radius of technology of injection (flow volume, pseire and time of injection), power
consumption during mixing operations, efficiency afixing as well as thermal
conductivity problems encountered during flow anidiny. A method of optimal selection
of rheological model of drilling fluid worked outt ghe Department of Drilling and
Geoengineering, Faculty of Drilling, Oil and Gas BA®ST is presented in the paper.
Relevant mathematical equations have been deriled) avith analytical and numerical
methods of their solution. On this basis softwahe®Solution has been elaborated. It helps
the process of rheological model selection. Thdiegmility of the proposed methodology
has been exemplified.
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A comparison of paleosoils in different loess depos its

Karin WRIESSNIG, Franz OTTNER

University of Natural Resources and Applied LifeBSces, Vienna (Austria), Institute of Applied Gegl, Peter
Jordan-Strasse 70, 1190 Vienna; karin.wriessnig@tbakat

Paleosoils in loess deposits give information ost gail-forming environments. Clay
minerals, soil organic matter and carbonate conteet indicators of former climate
conditions and pedogenesis (BAINOCZI et al., 2606RLSTROM et al., 2008).

Different paleosoils from Wolkersdorf (Austria), DoVestonice (Czech Republic) and
Mexico were studied. Clay minerals were identifissing X-ray diffraction. In the samples
from Wolkersdorf and Dolni Vestonice, chloritejt#l, and smectite dominated, while in the
Mexican soils high amounts of poorly crystallizeabknite were found.

Soil analyses included chemical parameters likevplde, C/N-ratio, carbonate content
and cation exchange capacity of the fine soil, a8 as of the clay fraction. Also particle
size analyses were performed.

The composition of soil organic matter was charéssd using Fourier transform
infrared (FT-IR) spectroscopy, thermogravimetry diféerential scanning calorimetry.
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Polish clayey raw materials for the production of ¢ eramic tiles
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The ceramic industry is one of the fastest devatpmdustries in Poland during the last
years. In its production value structure, tiledléea. 26%), while the share of tableware is
ca. 18%, and sanitaryware — 7%. The tile sectordéagrted the largest growth compared
to other ceramic branches. Its output in the l&sydars increased sevenfold, whereas the
production of sanitaryware — fivefold. As a resalbnsumption of the basic ceramic raw
materials has increased very fast, especially dffesfiring clays, as well as red-firing ones.

For the production of white-body ceramic tiles @splly gres porcellanatp white-
firing clays are the main clayey component. Cutyetitese raw minerals are exclusively
obtained as a result of processing sandy kaolilite-clays as well as kaolinite sands
and/or sandstones. For this purpose some Cretactayssin the Bolestawiec region (SW
Poland) and Jurassic clays in the Opoczno aredrétd?oland) are used. Kaolinite of the
Cretaceous clays is well ordered, whereas of thasdic ones — mainly disordered. The
Polish white-firing clays (especially the Cretace@mes) are relatively coarse (median 1.9-
2.5 um, fraction <2um ca. 50%). It results in different ceramic projgsrtthe Cretaceous
clays are medium plastic and weakly sintering (lrndstrength after drying <2 MPa,
water absorption after firing >10%). However, takinto account the volume of the Polish
production of ceramic tiles, the domestic resounfedayey raw materials are insufficient
which requires importing, especially from Ukraimeda- to a lesser extent - from Germany.

In Poland for the production of colour-body cerartiles the Triassic red clays are
commonly used. They are mainly mined in the N nrarfithe Holy Cross Mts in central
Poland and — to a lesser extent — on the Craco®&i8it monocline. Their mineral
composition is similar. Clay minerals are represdnfirst of all by illite which is
accompanied by kaolinite, smectite, chlorite andxedi layered minerals (mainly
illite/smectite). Non-clay minerals are as followguartz, hematite and — sometimes —
feldspars. Generally, the currently exploited Tsiasclays are calcite-free, representing
their most valuable in ceramic industry, well-siinig variety.
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5-fluorouracil-intercalated layered double hydroxid e as carrier for
efficient cellular delivery

Aiko YASUTAKE", Sumio AISAWA, Naoyuki KOBASHI, Satoshi TAKAHASHI, Hidetoshi HIRAHARA,
Eiichi NARITA

'Department of Frontier Materials and Function Enginming, Graduate School of Engineering, Iwate Ursitg,
Morioka, lwate 020-8551, Japan; t5406001@iwatecim

A kind of inorganic layered host materials, layedouble hydroxide (LDH) is widely
known as hydrotalcite-like compound and often chB@ionic clay. LDH is endowed with
potential for vector, since its layers lead to gafeervation of biofunctional molecules such
as drug molecules or biomolecules. Therefore, LBHfdcused the synthesis of new
biocompatible nanohybrid materials. In this studly, order to develop a new type
biocompatible nanohybrid material, we investigasedintercalation of anticancer drug, 5-
Fluorouracil (5-FU), into Mg-Al LDH both by ion-ek@nge reaction and coprecipitation
reaction. It is well-known that Mg-Al LDH itself ison-toxic and the N¢Mg-Al LDH
(dop=0.89 nm) and CI/Mg-Al LDH (ghs = 0.78 nm) can be used as precursor materials for
ion-exchange reaction. The synthesized nanohybridtemals (5-FU/LDH) were
characterized by various methods such as XRD, FTatR SEM that verified the
successful intercalation of 5-FU and provided infation regarding the interlayer structure
of the nanohybrids. The anticancer efficacy of 34HhH was estimated in vitro by WST-8
bioassay with the cell culture lines (L929).

The observed basal spacings of the 5-FU/LDH-cogdyprecipitation method, 0.8 and
1.1nm, resulted from the horizontal (parallel tce thayer) or monolayer vertical
(perpendicular to the layer) orientation of theoirporated 5-FU. In addition, the basal
spacing (003) of the 5-FU/LDH-ie-NOand 5-FU/LDH-ie-Cl by ion-exchange method
were expanded to 1.10 nm. In addition, the cryisityl of the 5-FU/LDH-ie was higher
than that of the 5-FU/LDH-cop.

In vitro activation of the 5-FU/LDH for L929, 5-Fidhows 70% of cell viability at
1.0x1d ng/ml dosage, whereas the 5-FU/LDH-ie-\\®-FU/LDH-ie-Cl and 5-FU/LDH-
cop at about 6.0x£03.0x1G and 6.0x18&ng/ml, respectively. Such a concentration gap is
surely due to the fact that the 5-FU/LDH could peate the cell membrane much more
effectively than 5-FU itself. The obtained resudteow these drug-inorganic nanohybrids
can be used as a potential drug delivery system.

184



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 5{} 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ .\?
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Preparation of novel inorganic-organic nanocomposit es from ,host-
guest” intercalates of kaoline and halloysite
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?Institute of Technology, Slovak Academy of Sciemb@sravska cesta 9, SK-845 13 Bratislava, SloveguRlic;
marian.janek@savba.sk

Novel hybrid systems of kaolinite and halloysitenche prepared by intercalating
suitable guest molecules between successive kdaliars within a single particle.
Dimethylsulfoxide (DMSOQ) is a typical guest moleeuhat can intercalate directly into 1:1
type clay minerals, through hydrogen bonding angoldi interactions. DMSO can be
displaced by other guest molecules, giving risexdwel supramolecular hybrid systems.
Here we report that inorganic-organic layered hyhbmaterial based on kaolinite can be
prepared by intercalation of coumarin C522 throtigh guest displacement reaction. The
resultant material was characterized by X-ray ddfion and Fourier transform infrared
spectroscopy. FTIR showed intense perturbatiothefAIAIOH stretching vibrations of
kaolinite in the 3700-3600 crh—egion for both the DMSO and coumarin C522
intercalates. XRD indicated ~100% intercalation DMSO into kaolinite. The basal
(d(001)) spacing of the starting kaolinite increased fron720nm to 1.12 nm on
intercalation of DMSO, a value typical for DMSOténcalated kaolinites. Displacement of
DMSO by coumarin C522 decreased the basal spaoim®84 nm, indicating that the
coumarine molecules adopted a parallel orientatiibim respect to the kaolinite layers.

Acknowledgements. This work was financially sugpdrby grant from the Ministry of
Education of the Slovak Republic No. VEGA 1/4457/07
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Preliminary mineralogical characteristics of soils developed from
Lower Triassic clay deposits (Buntsandstein) in the Holy Cross Mts.
(S Poland)
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Soils developed from red clay deposits of differstratigraphic-facies units of the
Lower Triassic (Buntsandstein) have been subjedhvestigations. Due to the specific
character of the parent rock, it is difficult totelenine the influence of pedogenic processes
on the formation of the physical, chemical, andleixgtion properties of these soils.

The study was focused on the mineralogical chanatitss of the assemblage of clay
minerals, so as to determine the relation betwherptocesses of litho- and pedogenesis
during the formation of the soil substrate. XRD &M methods were applied in the
analysis.

XRD studies pointed to the domination of illite laolinite in the soil substrate of the
genetic horizons of all studied soils; these milseasae accompanied by a variable volume
of chlorite or vermiculite. Detailed analysis ofetldiffractograms shows that features of
these minerals are very similar to the featuresniferals from the Triassic rocks lying
beyond the influence of pedogenic processes. Hsiifies to the lithogenic origin of the
minerals.

A low content of mixed-layer minerals e.g. illiteasctite type or vermiculite type HIV
has been noted in the sub-surface ochric and miatiiizons. Their presence should be
linked with the direct influence of the soil envirnent on the lithogenic soil substrate.

SEM analysis showed the variable structural prigeif the clay substrate within the
soil horizons. In the middle and lower part (beloa: 50 cm), structures built of intact
packets of kaolinite or illite have been observadpbres between grains, as well as
independent units. According to literature dataytrepresent diagenetic structures typical
of the Lower Triassic clay deposits (Barczuk 1978)the surface horizons the structural
features are strongly transformed towards dispey$alowed by secondary aggregation.

The obtained results indicate the dominance obdjemic features of the soil substrate
in the studied soils. Influence of pedogenic preesss restricted to the surface horizons
and is reflected in physical destruction, whereagntcal influence leading to the
transformation of minerals and formation of new ggehic minerals is poorly marked. The
poor development of pedogenic processes in théestisils may result from their ‘young’
age (erosion of soil profiles) and from the distinesistance of the clay soil substrate
developed from Lower Triassic rocks to pedogenitafies.
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Two illite generations in a Vendian shale: the K-Ar and O-isotope
evidence
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Six clay subfractions (SFs) in narrow size-rangesh 1-2um down to 0.1-0.2 and <0.1
um have been separated from shale of the Basa Hom{@he Vendian, southern Urals)
and studied by the XRD, K-Ar and O-isotope methddkthe SFs are dominated by illite,
an admixture of chlorite is no more than 5-10 partcThe coarser SFs include some;2M
illite as well as the usual 1M polytype. The fin8Fs contain only 1Millite. The
characteristics of clay particles vary unidirectithy with their sizes. As the size decreases
from 1-2um to 0.1-0.2 and <0.im: (1) The §odlgo; ratio tends to increase from 0.20-0.25
to 0.30-0.50; (2) lllite crystallinity index showss rise from 0.28° to 1.0826; (3) The
content of K also increases from 3.92 to 5.20 mat;o(4) The K-Ar dates are diminished
from 920 to 582 Ma; (5) There is a negative cotiefebetween the contents of K affér
in the SFs. Thé'®0 value is 12.39-12.36%0 V-SMOW in the coarsestin2SF and rises
to 15.07-15.71%o in the 0.641m SF. Yet then it drops drastically with reductiofhthe
particle sizes to 11.71-11.85%o0 in 0.3-Qué SF and to 8.93%o in 0.1-012n SF.

All the evidences together suggest that the SFsisbf two non-cogenetic illite
generations and contain them in various proportiéng obvious that the 2Mand 1M
illites of the first generation in coarser SFs witlw crystallinity indices are of detrital
origin because their K-Ar dates far exceed thoseesponding to stratigraphic position of
the Basa Formation. On the contrary, the K-Ar d#t&82 Ma for the second 1Mllite
generation in the finest <0ym SF is in good agreement with this position angeaps to
correspond with the time of burial diagenesis ef Basa sediments.

This work is a contribution to the Research Progran8 “Natural Isotopic Systems and
Isotope Fractionation” of the RAS Branch of EartlieBces.
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The cation distribution in glauconite structure: th e model conception
and Mdssbauer data

Tatyana S. ZAITSEVA', Igor M. GOROKHOV*, Tatyana A. IVANOVSKAYAZ, Nikolai N. MEL'NIKOV?,
Oxana V. YAKOVLEVA®

nstitute of Precambrian Geology and Geochronoldgyssian Academy of Sciences,
nab. Makarova 2, St.Petersburg 199034, Russiss@4nail.ru
“Geological Institute, Russian Academy of ScienBgzhevsky per. 7, Moscow 119017, Russia

Practice of using of glauconite as a material f&otopic dating of sedimentary
successions has shown ththe obtained dates quite often correspond to tifeaoly
diagenesis of sediments and are close to their Sitepro age. However post-diagenetic
processes can produce structure transformatiomagaaied by loss of radiogenic elements
and result in “rejuvenated” dates. The structuralusation together with the Mossbauer
data for glauconites enables to estimate, whethercation distribution is primary or
resulted from post-diagenetic transformation of thaneral structure. Moreover, it is
possible to specify the chemical peculiarity of sitheprocesses. The efficiency of the
approach under consideration has been demonstmtdously (see bibliography in
Zaitseva et al., 2008).

This method was used to assess structure petigbanf the glauconites from the
sandstones of the Khaipakh Formation, Olenek Uplifirthern Siberia. It was shown that
the Rb-Sr (1170+16 Ma) and K-Ar (117544 Ma) datstablished for glauconites
correspond to the time of early diagenesis in thest sediments, being suitable for age
assessment of the Khaipakh Formation.

This work was carried out in the framework of tReissian Academy of Sciences
Programs no.8 “Isotope Systems and Isotope Frattammin Natural Processes”, “Problem
of the Biosphere Origin and its Evolution” and sapgpd by the Russian Foundation for
Basic Research, Project 06-05-64736.

Reference:

ZAITSEVA T.S., GOROKHOV I.M., IVANOVSKAY, T. A., SMIKHATOV M.A,,
KUZNETSOV A.B., MEL'NIKOV N.N., ARAKELYANTS M.M., YAKOVLEVA
0.V., 2008: Mdssbhauer Characteristics, Mineralogg Esotopic Age (Rb-Sr, K-Ar) of
Upper Riphean Glauconites from the Uk Formatior, 8outhern Urals. Stratigraphy
and Geological Correlation 16(3), 227-247.
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State-of-the-art of the quantitative mineral analys is of clay-bearing
rocks as revealed by the 4 ™ Reynolds Cup contest

Edwin ZEELMAEKERS®, Douglas K. McCARTY?, Stephen HILLIER?, Oladipo OMOTOSO?,
Reinhard KLEEBERG?®, Kristian UFER®, Katja EMMERICH®, Annett STEUDEL’, Steve J. CHIPERA?,
Dennis D. EBERL®, Alex BLUM®, Mark RAVEN™®

!Laboratory for Applied Geology and Mineralogy, Usiisity of Leuven, Celestijnenlaan 200E, Heverl€813
Belgium; edwin.zeelmaekers@geo.kuleuven.be

ZChevron ETC, 3901 Briarpark, Houston, TX 77042, USA

SMacaulay Institute, Craigiebuckler, Aberdeen, ABTIH, United Kingdom

“CANMET Energy Technology Centre, 1 Oil Patch Drideyon, AB. T9G 1A8, Canada

®Institute of Mineralogy, TU Bergakademie FreibeBgennhausgasse 14, Freiberg, 09596, Germany
®Center of Competence for Material Moisture, Uniitgref Karlsruhe, PO Box 3640, Karlsruhe, 76021 yi@any
"Institute for Technical Chemistry, Forschungszemttarisruhe GmbH, Hermann-von-Helmholtz-Platz 1,
Eggenstein-Leopoldshafen, 76344, Germany

8Chesapeake Energy Corporation, 6100 N. Westernuyedklahoma City, OK 73118, USA
“Geochemistry of Mineral-Water Reactions Projec.\Geological Survey, 3215 Marine St., Suite E127,
Boulder, CO 80303, USA

Mineralogical and Geochemical Services — CSIRO L&amiater, Waite Rd, Urrbrae, SA 5064, Australia

The Reynolds Cup contest is a biennial competition quantifying the mineral
composition of three known clay-bearing artificralxtures as accurately as possible. In
2008 the # competition was organized. Detailed informationtioe artificial mixtures, the
results of the competition and successful methodd chniques used by the top-
contenders will be presented.
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Modification of FSM-16 mesoporous materials structu re — preliminary
results

Matgorzata ZIMOWSKA?, Mirostawa BAZARNIK?, Jakub BAZARNIK?, Krzysztof BAHRANOWSKI?

!Institute of Catalysis and Surface Chemistry, Pofisademy of Sciences, ul. Niezapominajek 8, 30-22&ow,
Poland

2AGH-University of Science and Technology, FacultGeology, Geophysics and Environmental Protectahn,
Mickiewicza 30, 30-059 Krakéw, Poland; mbazarnik@gegh.edu.pl

FSM-16 (folded sheet materials) is an ordered ma®ys silica with hexagonal
arrangement of uniform pores in the range 2-5 nimcan be synthesized from the
crystalline single-layered polysilicate kanemiteat®6,0s.3H,0) via templating with
aqueous solutions of organic surfactant molecules. The aim of the present study was to
obtain FSM-16 materials of potential interest for catalytic applications, by doping the
solids with Al(lll) and Fe(lll) in order to develagcid or redox functions. The metal cations
were introduced into the FSM-16 materials by meafndirect synthesis, at the stage of
kanemite preparation. The samples with Si/Al ariBieéSiatio ofeo, 60, 40 and 20 have been
prepared. XRD confirmed the formation of a typi€&M-16 structure in all investigated
materials. The pore size distribution showed thes@nce of uniform pores of ca 2.3 nm
width. 2’Al MAS NMR spectra revealed that all Al existedtatrahedral sites, indicating
that the incorporation of Al into the silica framesk of the FSM structure was complete in
the whole range of investigated Si/Al ratios. Theults of Mossbauer spectroscopy used to
study the oxidation state and local environment@fhowed the presence of tetrahedrally
coordinated F& centres in all studied samples. ESR spectrosoeysaied the presence of
several signals. One, at43, indicated the presence of isolated Fe sitestiongly
distorted tetrahedral environment. Other signgpearing at g2.0, could point both to the
tetrahedral and octahedral Fe centres. In the SFenaterial with the highest Fe content a
signal contribution from magnetically interacting Bpecies was detected, which might
point to the presence of amorphous, extra-latte®, Elusters.

Acknowledgement. The work was financed by AGH prbjd1.11.140.158. M.
Bazarnik is a fellow of the Foundation for Polistiéhce (start programme 2008).
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Synthesis, physicochemical characterisation and cat alytic properties of
hydrotalcite-like Cu-Mn-Al compounds

Matgorzata ZIMOWSKA', Roman DULA, Justyna PLONA, Bogna NAPRUSZEWSKA, Robert JANIK,
Tadeusz MACHEJ, Ewa M. SERWICKA

Ynstitute of Catalysis and Surface Chemistry, RoRsademy of Sciences, ul. Niezapominajek 8, KraBov239,
Poland; ncserwic@cyf-kr.edu.pl

The aim of this study was to obtain mixed oxidesitaining Cu, Mn and Al from
hydrotalcite-like precursors and determine thetivdg in the total oxidation of volatile
organic compounds (VOCs). Carbonate forms of HTlese obtained by coprecipitation
method at a constant pH. The synthesized seridgdied ternary Cu-Mn-Al solids with
different Cu:Mn:Al ratios, as well as binary oxidé€3u-Al (2:1) and Mn-Al (2:1).
Precursors were converted into the mixed oxidesalaination at 45 for 3h. No HTlc
structure forms in the binary Cu-Mn system. Howewaddition of Al allows for the
precipitation of HTIcs. In the present study thevdst Al content at which HT-like structure
can still be observed is ca. 5 at.% (sample Cu:MmA12:5:1). The second factor
determining the nature of the precipitate is thevattie of the synthesis. Carbonate forms
of HTlc structures incorporating both Cu and Mn fanened at pH 9-10. High pH enhances
also the crystallinity of obtained HTlcs. Al loweH values Mn incorporation is incomplete
and crystalline phase of layered(H);(NOs) appears together with nitrate forms of Cu-
Mn-Al-HTIc of low crystallinity, and, occasionallyinCO; (rhodochrosite). Crystallinity of
the HTIc precursors depends also on the sample asitigm. Growing relative Cu content
results in improved HTlc crystallinity, while in@ase of Mn content leads to the less
crystalline material. Mixed oxides formed by caltion of HTIcs at 45 are very active
in the catalytic combustion of toluene. On the dasi XRD, TPR, HRTEM and XPS
studies it is suggested that Cuj@j spinel phase, whose formation is favoured in the M
rich Cu-Mn-Al samples, is responsible for enhanaetivity.
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Mineral composition and petrophysical parameters ev aluation from
well logging data: Carpathian Foredeep example

Tomasz ZORSKI', Andrzej OSSOWSKI*, Jan SRODON?

* AGH University of Science and Technology, Facult@eology, Geophysics and Environmental Protecttn,
Mickiewicza 30, 30-059 Krakéw, Poland; zorski@gegh.edu.pl)
2Institute of Geological Sciences PAN, Senacka N@1Krakéw, Poland

Knowledge of mineral composition is helpful in tilerpretation of log data, where the
hydrocarbon saturation is expected as the finallttds the shale-sand lithology, where the
rock matrix can conduct the electric current, thex¥dian- Smits formula should be applied.
This formula combines the rock porosity, water ssttan, water resistivity and CEC with
the whole rock resistivity. The cation exchange acdty (CEC) is introduced to this
formula as a parameter determining the shale yhdittonduct electricity. Typically CEC
is controlled by the smectite content of the rde&rosity is the second important parameter
calculated from the log data, using its directtielawith the bulk density and the matrix
density. Matrix (mineralogical, grain) density cha calculated precisely only when the
mineral composition is known.

Extended mineralogical (quantitative mineral cosifion, CEC, TSSA) and chemical
(major, trace and REE) analyses were made for 80@rcore samples obtained from four
gas fields in the Miocene formation of the CarpathForedeep. The analysis allowed to
quantify the most important clay components: milager illite/smectite and discrete illite.

Statistical multivariate analysis of all data helpto set up a comprehensive
petrophysical model. Finally we could establisteiable correlation {r= 0.95) of thermal
neutron absorption cross secti@a and total natural radioactivity GR with CEC, with
boron and rare earth elements (the two most impbEa contributors) in the rock matrix.
Correlation increases té # 0.98 when Si, Ca and Fe contents are includeaboigel. These
good correlations permit a continuous on-line CEfednination and therefore a reliable
application of the Waxman-Smits water saturatiomeho
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Applicability of selected clays from NE Slovenia
Vojka ZUNIC' , Meta DOBNIKAR?

'ul. Staneta Rozmana 2, 9000 Murska Sobota; vojk@siol.net

2University of Ljubljana, Faculty of Natural Sciescand Engineering, ASk&va 12, SI-1000 Ljubljana, Slovenia

Samples of selected clays from NE Slovenia werdyard in order to determine the
possibility for their use. Analysis of particle sidistribution, plasticity index determination
as well as detailed mineral composition determingdaneans of X-ray powder diffraction,

were carried out.

Clays from genetically similar layers exhibit diff@ces in mineral composition as well

as mechanical and PSD properties.

Among the clay minerals illite, illite/smectite neiet layer mineral and clinochlore
prevail. Quartz, iron oxide and feldspar are pregeall samples. Silt fraction reaches 80-

89% and plasticity index is in the range of 19%0 5

There is an excellent correlation between mine@hmgosition of clays and their

mechanical properties.

Results show that investigated clays are suitabtepfoduction of ceramics — thin

walled hollow bricks, and also for liners and bewrsi
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Impact of clay minerals and some drilling mud addit ives on microbial
life

Roman ZUREK®, Lucyna CZEKAJ?, Jerzy FIJAL®

YInstitute of Nature Conservation PAS, Al. Mickiesi®3, 31-120 Krakéw, Poland

2AGH University of Science and Technology, Facultpriling, Oil and Gas, al. Mickiewicza 30, Krakg®0-
058, Poland

SAGH University of Science and Technology, Facult@eology, Geophysics and Environmental Protectibn,
Mickiewicza 30, Krakow, 30-058, Poland

Biological processes taking place in mixturesaf and drilling mud were investigated.
The consumption of oxygen and production of ,C@ere accepted as indicators of
metabolic processes. For this purpose a flow respter Micro-Oxymax was used by
Columbus Instruments. These parameters were mehgurdifferent reclaimed drilling
muds with brown soil as a reference. Different ables were considered:

- enrichment of substrata with organic matter, stigaw or sawdust,

- concentration of nutrients in varying proportipaspecially N:P:C,

- inoculation by fungu®ezicula malicorticis

Fungi were used as a source of effective enzymesplént tissue decay and possible
decay of other artificial organic compounds disedlin drilling muds.

The results showed that high montmorillonite cahte drilling muds was rather useful
for the microbial community. Reclaimed soils hadtte three times greater metabolism
than the control arable soils. The obtained restdtsfirmed the clay containing drilling
fluids can be treated and advantageously usedvimommentally friendly conditions. The
respirometric method can be used for analysis atedgretation of the reclaimed systems.
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Clay mineral assemblages and diagenesis in Ordovici  an shale of Iraq
Ali Ismail AL-JUBOURY

Research Center for Dams and Water Resources, Mosul University, Mosul, 58001, Iraqg;
alialjubory@yahoo.com

In the Ordovician succession of Iraq, shale altemavith sandstones and generally
forms about 60% of the succession in the KhaboumBtion. X-ray diffraction analysis of
the Khabour shale revealed the presence of ilitdorite and kaolinite, in addition to
mixed layers of illite-smectite and non-clay quafeddspars and mica. Scanning electron
microscopic study has revealed the presence obralydinterstratified illite-smectite and
neoformed iron-rich chlorite (Figur®A,C). The presence of the later mineral is indidat
also through the EDAX analysis, which shows higt@ntent of Fe in the studied chlorite.
The mixed illite-smectite layer is observed in me¢ll-developed honeycomb structure
with the incipient development of illite fibers (ftire 1B), an indication of random
interstratifications of illite-smectite at a deptfi 2,400 m in the Khabour shale of well
Akkas-1, western Iraq. Below this depth the randorniterstratified illite-smectite is
changed to a regular or well developed one (ordietgrstratified Ol). Other minerals
observed are the illite fibers and illite flakesttpresent as a pore-throat between detrital
components and fill the pores partly or as flakegced the grains. Chlorite in disc shapes
also present as pore filings in addition to hexagehape plates of Kaolinite (Figure 1C).
In deeper buried shales of the studied sectionansiccommonly observed in these shale
which are generally fissile with dominant irregufayrite bloches (AL-JUBOURY & AL-
HADIDY, 2008). The enrichment with mica and common presenceitd plates and thick
hexagonal platy kaolinite (dickite) are observedené&rally, the gradual conversion of
smectite into mixed-layer illite-smectite (I-S) Wwitncreasing burial depth and increasing
temperature is common in shales deposited in sugsizhsin (EBERL, 1984).

References:

AL-JUBOURY, A., & AL-HADIDY, A.H. (2008): Petrologyand depositional evolution
of the Paleozoic rocks of Iraq, Marine & PetroleGeology, Vol. 25, (paper in press).

EBERL, D.D. (1984): Clay mineral formation and tséormation in rocks and soil. Phil.
Trans. R. Soc. London, A31, 241-257.

TR A SR TGN i
Figure 1: A, SEM image o sc-shaped chlorite (arrow)
and hexagonal kaolinite (K). Khabour shale, wedkas-1, western Irag.
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Clay mineral composition of the seafloor sediments from the Gulf of
Thailand, South China Sea

Czeslaw AUGUST", Radostaw PUCHALA? and Wojciech SLIWINSKI*

"Wroclaw University, pl. M Borna 9, 50-204 WroctaRoland; august@ing.uni.wroc.pl
2Fugro Survey Ptd. Ltd, Tuas West Road 32, Singa6&@387

This paper presents selected results of multidiseaipy research performed to
characterize seabed morphology, features of sedénzeml quaternary geology of the Gulf
of Thailand. This gulf is a part of the South Ch8®a and it has a maximum water depth of
86 m below the mean sea level. The thickness obé¢déwle marine sediments ranges from
20 to 0.50 m.

The major stratigraphic boundary for shallow seditaevithin the central part of the
Gulf of Thailand is the unconformity separating blténe marine soft clays and stiff
silts/clays from the underlying Pleistocene alllifiavial-deltaic complex. The seafloor
sediments of the central part of the Gulf of Thadaan be correlated with
lithostratigraphic units of Lower Central PlainTailand.

The samples for this study were collected from nwrdeposits of the Holocene-
Pleistocene period. The upper part of sea sedi(o@ittA) is greenish grey, very soft, silty
clay, highly saturated with water, and contains in@arfossils. Kaolinite is the major
component of the clay fraction. Minor amounts difdland I/S mixed layers have been
detected. The lower part (unit B) consists of carestiff to very stiff sediment, which
varies from clayey silt to sandy silt. Clay fract®oconsist of kaolinite, illite, I/S mixed
layer and chlorite. Unit C are comprise of a sedéstiff to hard clays interbedded with
minor horizons of silt or sand. They may contaift piartings, ferrous stains, shell
fragments and organic pockets.

The clay mineral assemblages in samples from thestigated area is similar to the
clay minerals assemblages from Lower Central Rd&ifhailand.Kaolinite- rich soils are
most common for the upland soils in the north-eastgeninsular Thailand, covering
nowadays about 47% of the country (YOOTHONG elZ97). Kaolinite is the major clay
mineral observed in the unit A of the seabed sedismeClay minerals spectrum found in
the unit B comprises of kaolinite, smectite (mixagler 1/S), chlorite and illite. Kaolinite-
smectite-illite assemblage is related to the nonthgart of the Central Plain and to the
valleys of the northern region, whereas the snedtite and less kaolinite assemblage
occurs mostly in deltaic plains and former tidalips.
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Formation of clay minerals in a depleted gas reserv  oir, Molasse Zone,
Austria

Magdalena BOTTIG", Susanne GIER" and Wolfdietrich JILG?

'Department of Geodynamics and Sedimentology, Usityesf Vienna, 1090 Wien, Austria;
magdabottig@yahoo.com
Rohél-Aufsuchungs AG (RAG), Schwarzenbergplat¥(E5 Wien, Austria

Sandstones of the studied Miocene gas reservoiresedimented deposits from the
southern slope of the Austrian Alpine Molasse BaBaservoir rocks are heterogeneous
medium- to coarse grained sandstones containigg leasts of shales and carbonates. The
gas reservoir has been produced and is now usednfiegrground gas storage. To better
understand the mineralogy of the reservoir sandstarith respect to the different zones
(gas-, water- and transition zone) and the effédriding fluids to the formation, multiple
analyses were carried out.

Diagenetic alterations in the sandstones are faldspergrowths on detrital K-feldspar
grains; authigenic quartz overgrowths; framboidglitp formation, later dissolution and
octahedral pyrite formation; calcite- and dolomitementation; authigenic clay mineral
formation and an early formation of glauconite.

The focus was to characterise the authigenic cktibn (excluding shale clasts) in the
different zones. Samples of the gas-bearing, #esttion, the secondary watered and the
initial water zone were analysed.

X-ray diffraction analyses of the clay fractionsosed that there are clear zone-
dependent differences. Increasing crystallinitysiectite, chlorite and illite from the gas-
bearing to the initial water zone and an increasehe clay mineral content could be
observed. Most important is the fact, that theeerar expandable clay minerals in the gas-
bearing zone. This changes in the transition zomere/smectites are developing.

There is a considerable effect of the rising wédeel (due to gas production) on the
authigenesis of clay minerals in the pore spaceahiwia few years of the start of water
infiltration new clay mineralsare forming. Existing ones start to recrystallised a
expandable clays appear in the transition zone evheémarily none were present.

The drilling mud had little interaction with the sexvoir rocks. Expandable clay
minerals showed different behavior from the ouier (@about 1cm) of the cores towards the
center. Smectites absorbed potassium from théngdrithud which resulted in a decrease of
the interlayer spacing.
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The adsorption of heavy metal ions by clay minerals

Eleonora BUTENKO, Alexey KAPUSTIN

Azov Sea State Technical University, University $tr87500, Mariupol, Ukraine; butenkoas2007 @raeniol

This work deals with the investigation of sorptioihheavy metals from water phase by
clay minerals of different composition. Layered dleuhydroxides are the most known clay
minerals with anion-exchange properties.

The ion-exchange procedure is the most effectivéhoaeof heavy metals adsorption
from liquid phase. The widely used sorbents are #Huwtive carbons of different
modifications, but the use of active carbons isitboh by their high cost. As well, the
sorption of heavy metals by active carbons is asjgay process; there is no bond between
the ions and the matrix, so the equilibrium prodegsossible. So the investigation of new
alternative sorbents for heavy metal ions is verpartant.

The aim of our work was to investigate new sorbants to create a new technology for
ions adsorption from liquid phase.

We have studied the adsorption of heavy metal anf@nQ?, Cr,0;* etc.) by layered
double hydroxides with general formula Mg,(OH), with different degreeof the
isomorphouse substitution (MgO: 1 — 30, 2 — 50,684 — 70 %). The sorption has been
studied in dynamic regime in neutral phase. Theceptration of chromium ions was
determinated by spectrophotometric method usinglighieenylhydrazine as indicator.

The dependence of a reaction rate on the minermaposition is shown in the picture.

V- 10 *mol limin The dynamic anion-exchange capacity of
02] o studied sorbents is as: «30» - 6,%,1@50» -
. 7,7-10%, «63» - 1,05:10 , «70» - 2,2-16
01 meqg/g. One can conclude that the adsorption
‘ ¢ wmgpo% rate has the direct correlation with the anion-
‘ ' exchange capacity. The most effective sorbent is
the sample with MgO— 60%, the degree of
chromium adsorption is about 90%.
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The comparison of heavy metal adsorption by natural and synthetic

takovites

Eleonora BUTENKO, Alexey KAPUSTIN

Azov Sea State Technical University, University $tr87500, Mariupol, Ukraine; butenkoas2007 @raeniol

Heavy metal ions adsorption from water phase wittiva carbon has been studied
earlier. But the use of active carbons is limited their very high cost. So it is very
important to create and investigate the new clasgealternative sorbents with high

capacities and low costs.

The mineral takovite, MAI(OH),,CO; - 4H,0, occurs in karstic bauxites togather with
minerals such as nepouite, gaspeite, and carrt®oyditveathering nickel sulfide deposits.
The structure of takovite consist of brucite likgdérs. Two-dimensional layers have the
positive charge due to the isomorphous substitutidlayer cations by cations with higher

1,

©

C 10°, molll

t, min

positive charge. The carbonate-ions and water
molecules are in the inner interlayer space. The
earlier experiments have shown that acid
treatment did not cause the structure destruction.
The synthetic takovite has been obtained by
the reaction of Ni'and AP* concentrated solution
with hydroxide-carbonate solution. After that
takovite was crystallized at 6325°C and dried.
The composition of takovites has been
determined: (natural: AD; - 67 %; NiO - 23 %;
TiO, - 4,4 %; SiQ - 3,7 %; Fe - 0,6 % . synthetic:
Al,0; - 73 %; NiO - 22 %; TiQ < 0,1 %; SiI@<

0,1 %; Fe < 0,1 %). X-ray podwer pattern analysas shown the next inner space
dimension gy; (synthetic takovite ¢, = 7,51 — 7,55, natural takovite g, = 7,6 A). Also
X-ray podwer pattern analysis has shown, that ahtakovite has additional phase with
lines 14.50, 28.30, 34.40. One can conclude thatréevesite.

C, 1¢, moll

synthetic

natural

The sorption of heavy metal anions by synthetic
and natural takovites has been studied in
dynamic regimes in neutral phase. The
concentration of chromium ions was

determinated by spectrophotometric method
using the diphenylhydrazine as indicator. The
figures show the results of the experiments (the
amount of takovites: 1 — 0,05; 2 — 0,0686; 3 —
0,1 g).
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Clay mineralogy of the Late Miocene successions of north part of the
Aktoprak Basin (Central Turkey)

Ali GUREL

Department of Geology Engineeringglé University, 51200 Nde, Turkey; agurel@nigde.edu.tr

Three profiles representing alluvial fan and ladost facies in the north-east part
Aktoprak Basin have been investigated. messiniamvial fan, lacustrine sediments, the so-
called Kizilbayir Formation of Aktoprak basin (CeahtTurkey) consists of conglomerate,
sandstone, claystone, limestone, marl and doloiomite, limestone and marl are white
or beige-cream colored and fine grained. Conglotaesandstone and claystone are typical
with red colors. Red claystones cropping out atitheer part of the sequence is alternated
with sandstone and lenses of conglomerate. Doloriiteestone and marl are observed
only at the middle part to top of the profile otilstrine sediments. The most significant
results are as follows: (1) Feldspar, quartz, tal@nd dolomite minerals are dominant in
the study area. They are accompanied by chlorntecste, illite and palygorskite; (2) SEM
studies indicated that calcite and dolomite areageral and rhombic crystal types. The
minerals show meteoric type cement which charamtsra meteoric-vadose zone. Cement
is mainly calcite and occurs as fine- and coarséngd calcite; (3) Chlorite, smectite, and
illite are products of alteration of the underlyi@giney Formation and then transported by
the local streams into the Kizilbayir Formationygtthese are considered as reworked
materials; (4) Authigenic palygorskite is as a testithe precipitation of carbonate units in
alkaline conditions, high Si and Mg activity anavi@l.
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An investigation into the influence of the stabiliz ation process of
replaceable cations on the proprieties of obtained intercalcates

Andrzej KRZYZANOWSKI, Katarzyna ZAREBSKA

Faculty of Fuels and Energy, AGH University of &ceand Technology, al. Mickiewicza 30, 30-059 Kvak
Poland; krzyzano@agh.edu.pl

Application of chemical technologies utilising irfecial phenomena in research and in
design and optimisation of industrial processesnmts us to search for new sorbents and
catalysing agents. Smectites (montmorrilonites)ictvlare major constituents of bentonite
rocks, exhibit rather poor sorptive properties atrdctural instability due to swelling. On
the other hand, they are susceptible to proceks¢ghange their structure and properties.
The search for new modification methods aimeddandform the structure of these minerals
through the changes of their porosity, chemicalrattar, surface, sorptive and catalytic
properties is well merited. The purpose of theaes® program was to establish how partial
stabilisation of interpack cations influence théesinalation process and the properties of
thus obtained intercalates. Since the intercalatieshanism involves ionic exchange, the
amount of admitted oligocations should depend airtbharge and the ion exchange
capacity of the mineral. Controlling the amountaafmitted oligocations and their size,
controls the column/support height and spacinthasparameters determining the size of
micropores. The resultant form of smectite was iobth from bentonite clay from
Chmielnik, by sedimentation. Liions were thermally stabilised in the sodiumiith
form of smectite with variable molar ratio Na/LitaBilised samples were transformed into
intercalate form by the Vaughan method. The infogeof these modifications on the
texture of thus obtained samples was investigatedhe basis of XRD data and argon
sorption measurements (77.5 K). Lasting retentioa proportion of exchangeable cations
in the smectite structure causes its ion exchaagadity to decrease. It is reasonable to
suppose that this modification and the intercatafirocess should produce systems having
various numbers of oligocations between the ionkpa&Such a system should be
characterised by an increased volume of micropdre®. tendencies become apparent: a
decrease of the specific surface value with anegmed proportion of lithium in the ion
composition of the interpack structure and a desmeaf the specific surface with the
increased temperature of calcination.

Acknowledgement. Financial support for this studdswrovided by AGH statutory
paper no: 11.11.210.117.

209



«Oenre,
MINERALOGIA - SPECIAL PAPERS, 33, 2008 59 75N
www.Mineralogia.pl 9] %
; <
MINERALOGICAL SOCIETY OF POLAND ;//l/ ,@
5 '“"o\o
POLSKIE TOWARZYSTWO MINERALOGICZNE ALO

Changes in the porous structure of acid-activated m ixed
sorbent (montmorillonite — silica gel)

Andrzej KRZYZANOWSKI, Anna MICHALOWSKA, Katarzyna ZAREBSKA

Faculty of Fuels and Energy, AGH University oféBcie and Technology, al. A. Mickiewicza 30, 30K&kow,
Poland; krzyzano@agh.edu.pl

More and more common use of chemical technologisgdb on interfacial phenomena
gives a boost in seeking out new sorbents and magalysts of improved parameters, that at
the same time are cheap and may be produced frsiflg aacessible, natural raw materials.
Smectites (montmorillonites), forming the main cament (clayey) of bentonite rocks
have moderate sorptive properties and show somtabitisy of structure caused by
swelling. On the other hand, their structure andpprties can be easily modified. In
addition to the known and already applied methodmadification (acid activation and
intercalation), one of the more interesting andspective methods is the formation of
mixed systems (based on two or more highly disglecsenponents). When the size of the
components approaches the dimensions typical fdwids (such systems are often called
nanocomposites), the synergetic effect appearseblgerthe properties of the resulting
mixture are no longer a sum of the properties of iitdividual components. A bi-
component, mixed mineral sorbent (montmorillonitsilica gel) (KRZYZANOWSKI &
LYSIK, 2004) was obtained from montmorillonite (seated by sedimentation from the
Milowice bentonite (Poland)). The changes in thgptee properties of the formed system
were studied measuring the low-temperature sorpifcergon. The changes in the porous
structure were analysed by densimetric and pordsitr&tudies. The small quantity of gel
modifies the primary texture of montmorillonite (dbe increase of the interpacket spaces
moved away by the globular particles of silica gaijl adds adsorption centra. Both factors
cause advantageous changes of the sorptive prepeftithe studied system. On the other
hand, the globules of the silicic acid gel move @ mineral packets in a stable way,
thus enhancing the interlayer space, which fat#litahe acid activation process.

Acknowledgements. Financial support for this stués provided by AGH framework
no: 10.10.210.52.
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Possible illite polytypes in the glacigenic sedimen ts
lize LOSE", Valdis SEGLINS®, Agnese STUNDA *

! University of Latvia, Alberta 10, Riga, LV 101@&ia; ilze.luse@llu.lv
2 Riga Tehnical University, Kalku 1, Riga LV 1658\ia

Traditional clay studies mostly are addressed tesihand homogenous sediments and
rocks and only some of them gave detailed mineyatdg-lay minerals from geochemical
active environments. Clay mineral evolutions froiffedent stages of primary sediment
diagenesis are well known, however, the knowledgevery limited to past glacial
environments.

In particular X-ray diffraction analysis of clay ng@rals and studies of structure
modifications in the illite crystal lattice can ptde new information regarding processes
under different geological conditions and be us&fulinderstand changes associated with
sedimentation and weathering peculiarities.

The objectives of the study are to carry out quatiie X-ray phase analysis of the
clayey sediments from till and basin sediment cdniones, quantify the clay mineral
phases in the samples and analyze illite polytypeseffort is undertaken to explain an
impact of glacier geological activity accumulatisigpbglacial material on the illite structures
or clayey fraction transport.

Study demonstrate, that identification of mineialsomplicated due to a large number
of phases present in samples and diffraction maxXonaome phases are overlapped in
XRD powder patterns. Modifications of illite struces are studied for samples containing
fractions of size <gum and illite structure modifications are determinedhe range from
22.0° to 35.5° @ CuK radiation(30kV, 40mA).

Besides reflections of illite, strong maxima of gmaalbite, hematite and other phase
can be observed in the samples for studied redibere are several more overlaps of illite
reflections, these overlapping reflections are ussd in determination of illite structures.
Differences in the illite polytypes are semi-qutatively obtained from X-ray powder
diffraction data. Study demonstrates various progaes of 1Mcv and 1Mv polytypes
structures. Several moreéV2 reflections are detected in samples of lacustriasirband
glacigenic sediments. With regard to previous ssidin individual approach in the samples
bearing many phases for quantitative comparisdtitef polytypes and the data processing
profile simulation computer program should be agxpliHowever, this cannot be always
recognised as ultimate solution for possible pglgtyquantitative evaluation.
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Possible raw material for manufacture of helenistic pottery on the
island of Vis, Croatia

Marta MILEUSNIC!, Maja MISE?, Ivan GLAVAS!, Boris CARGO®

tUniversity of Zagreb, Faculty of Mining, GeologydaRetroleum Engineering; marta.mileusnic@rgn.hr
2University of Split, Faculty of Philosophy
3Archaelogical Museum Split

The ancient Issa, one of the oldest urban nucle@r datia, is situated on the island of
Vis. Archaeological excavations have yielded mamiefacts (pottery kilns, moulds,
fragments of pottery waste, vessels with distirchapes and decoration) which indicate
local pottery production within the settlement dgrithe Hellenistic and Early Roman
periods.

The subject of this study is possible raw mateoifalocal origin for its production.
Clayey material, as well as possible temper mdterge sampled from several locations
on the island. Different types of sampled clayeytarials include: relatively pure clays
found in the vertical cracks within Cretaceous ktomes and in some other restricted areas
on the island; terra rossa, Pleistocene paleostl i clay; and material formed by
weathering of volcanic rocks. Possible temper nteisampled are: Quaternary quartz
sands, probably of aeolian origin and Albian quagdiments of unknown origin.

Current investigations are based on detailed miogical analyses of ceramic
fragments and possible raw materials. Mineralogiaahlyses include powder XRD
analyses of bulk samples, as well as XRD analySeang@lom and oriented samples of the
clay fraction of clayey material.
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Clay minerals of Lake Hovsgol (Mongolia) bottom sed iments as
indicators of paleoclimate changes in Central Asia

Emilia SOLOTCHINA, Pavel SOLOTCHIMind Anastasia ZHDANOVA

Institute of Geology and Mineralogy SB RAS, Koppug, Novosibirsk, 630090, Russia; solot@uiggmms

The study of clay mineral assemblages and crystadlmical characteristics of
individual mineral phases is a powerful tool fordenstanding the processes of lacustrine
sedimentation. Theirs compositional and structwaliations in sedimentary sequences
depend directly on the climatic and environmental@tion in the region.

Lake Hovsgol, located in Mongolia, occupies an asé@760 kni with a maximum
depth up to 262 m. The Holocene-Pleistocene botediments recovered by borehole
HDP-04 (core length 81.2 m) have an age of 1 Ma& Bdttom sediments are represented
by fine silty clays with intercalations of carboedtee diatom oozes. Samples were studied
by the X-ray powder diffraction and IR-spectroscapgthods. Analyses were performed
on bulk non-fractionated samples. It was estabdistiat the mineral association in lake
sediments includes layer silicates, carbonatestzjyaagioclase and amphibole.

Comparative analysis of layered silicate assemblag®l their crystal chemistry was
carried out using author's XRD modeling. The metlimdased on the calculation of the
interference function of the one-dimensional disoed crystals with finite thickness. The
modeling includes fitting of theoretical to obsetveatterns and optimization of the
modeled parameters by non-linear programming. Tésb@ation of layer minerals is
include mixed-layer illite-smectite, muscovite, itd] chlorite, chlorite-smectite, and
kaolinite.

Warm and humid interglacial intervals are charaoéer by high content of fine illite
and great amounts of smectite layers in the ifliteectite. In contrast, during cold glacial
intervals sedimentation of well-crystallized musitexand illite-smectite with low smectite
layers content is predominated. Our conclusionscarmsistent with results of study of
carbonate minerals distribution in the HDP-04 camad other indexes of biological
paleoproductivity.

Information recorded in mineral assemblages, coitipns structure, and
crystallochemical parameters of clay minerals inireent can serve as independent
criterion of paleoclimatic reconstructions in Canhthsia.
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Smectitisation of volcanoclastic materials in soil from the Swabian

volcano pipes
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In the Swabian Volcano around Kirchheim and Urablouh 300 volcanic pipes of
Miocene age occur in an area of 40 km diametersd&helcanic materials are basaltic

(Melilithit-Ankarutit) in origin and often admix @l neighboring sediments.

A sequence of 4 soils with different admixtures leen analyzed. The soils are

Calcaric Regosols, rendzic Leptosol and Phaeozems.

Micromorphological and XRD observations showed ttebonatisation of parts of the
volcanic material could be detected, along with deeelopment of clay minerals and a
strong tendency for smectite (saponite) formatiother minerals were partially inherited
from adjacent Jurassic limestones. The mineralsserablage will be explained and the

properties of the smectite described in detail.
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New formation of zeolite in a volcanic pumice of Hgau, SW Germany
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Zeolite was discovered as a new formation by miangrhologic observation in a
Ranker (Eutric Leptosol) from basic saprolised &oic bomb pumice. The pH of the
topsoil was recorded at 6.5 and in the subsoil Th2. clay fraction included 90% smectite,
a new mineral formation, and the rest as illite kadlinite.

As a result of the weathering of volcanic materiehrbonate was formed. This
carbonate was identified with the polarization mgmope and the X-ray diffraction
analysis. 1% of the soil is transformed into cadien. The existence of zeolite was proved
by a polarization microscope and X-ray diffractianalysis. The formation, shape, and
morphological structure of zeolite minerals weresaldbed with scanning electron
microscope. The zeolite crystals are different gge@nd all idiomorphic. Pedogenic
formation of these rare minerals can be proved bgphmological observation and explained
with the specific physico-chemical properties ¢ Hoil.
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