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WELCOME  

Dear Colleagues, 

It is a great pleasure to welcome you all to the 5TH MEDITERRANEAN CLAY 

MEETING -MCM2016 that will take place in ÇeĢme-ĠZMĠR, TURKEY. We are very pleased to 

see scientists from different countries that kindly accepted our invitation and made the 

accomplishment of this conference possible. 

After the 1st Mediterranean Clay Meeting was held in Lipari (Italy) in 1992, at that time, 

it was decided to organize this meeting in four year intervals. So the following three meetings 

took place in Averio (Portugal) in 1998, Jerusalem (Israel) in 2002 and Ankara (Turkey) in 2006. 

Unfortunately, this important international clay conference could not realize the years of 2010 

and 2014. All our colleagues gathered here on the occasion of the latest, MCM2016, will have a 

chance to enhance the development and continuation of the Mediterranean Clay Meetings as 

another platform for a long-term and fully cooperative research opportunities in clay science and 

technology, especially for the future generations. 

We hope that you will find the scientific program interesting, enjoy the social program, 

and take the opportunity of meeting your friends and new colleagues from many countries. The 

scientific program includes technical sessions in the form of oral and poster presentations, and 

plenary lectures. The oral part of the program consists of  oral presentations including four 

plenary lectures to be given in two parallel sessions during three days. The poster presentations 

are planned to take place in the first two days of the conference. The workshop and the technical 

field trip to the UĢak KıĢladağ Gold Mine are the parts of the scientific program. The social 

program includes a welcome party, a gala dinner and a daily visit to ÇeĢme and Alaçatı to see the 

historical and natural sites along with shopping and sharing the richness of the Turkish cuisine. 

We express our sincere thanks to plenary speakers for accepting our invitation, the 

international scientific committee for reviewing all of the scientific contributions and the session 

chairs for accepting a very pivotal role in running the sessions. We thank all our sponsors for 

their generosity in supporting the MCM2016. 

Most of all, we appreciate the invaluable contributions and cooperation of the participants 

and guests who make this MCM2016 come true. We sincerely hope that the Conference will be 

unforgettable and scientifically stimulating. 

 

 

                                           The Organizing Committee-MCM2016 
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The semi-enclosed eastern Mediterranean Sea and its subbasins (the Ionian Sea, Levantine Sea, 

Aegean Sea, Marmara Sea and the Black Sea) reflected a wide variety of climate, transport and 
provenance conditions which have controlled the distribution of types and modes of clay 
minerals in late Glacial and Holocene sediments in this region.  In the northern part of the Black 

Sea where major rivers contribute more illite from the catchment areas of relatively colder 
climate zones of Russian platform and southeastern Europe. Smectite seems to be more abundant 

in the southern Black Sea where rivers drain weathering products of magmatic rocks in the 
relatively warmer temperate climate zone north of the Turkey. However, occurrences of  
cyclonic and anticyclonic current systems in the deep Black Sea cause part of clay minerals to 

settle down within this basin, while some other part move towards the southwesterly Marmara 
and Aegean Sea‟s where there exist a two-layer opposite current system with seasonal and 

morphological changes. The clay mineral composition of the Marmara Sea (predominantly 
smectite and illite and subordinate chlorite and kaolinite) reflect influences from not only the 
Black Sea, the Aegean or respectively Mediterranean Sea but also riverine input from the 

surrounding catchment areas of the Marmara Sea. Here, the wide occurrences of the magmatic 
rocks on the Biga Peninsula south of between the Aegean and Marmara Sea‟s have considerable 

contributions of riverine input of smectites. In the northwestern Aegean Sea riverine sediments 
of the Greece are characterized by the dominance of illite whilst the Turkish northeastern parts 
supply abundant smectites and the inflowing Black Sea waters from the north dilute with high 

illite concentrations. Smectites and illites are similar in their concentrations in the Central 
Aegean Sea sediments. The sediments of the southeastern Aegean Sea showed riverine smectite 

dominance relative to illite which is likely due to wide occurring of magmatic provinces in 
Turkey. It is also suggested that smectite-rich Nile River input of northeastern Africa must have 
reached the Aegean Sea by the prevailing  offshore surface currents of the eastern Mediterranean 

Sea waters off Israel, Lebanon, Syria, Cyprus and Turkey. However, the higher abundances of 
riverine smectite input are also known from the Mediterranean coastal inlets of Turkey where 

hinterland geology (rich in mafic-ultramafic rocks) deliver significant amounts of smectites to 
the sea. Another important source for clay minerals (especially for smectite, illite, kaolinite and 
palygorskite) can be related to the aridity and transport of wind-blown Saharan dust from the 

desertic African and Arabian continents which locally and seasonally change in their intensity. 
Aeolian clay minerals of European and Saharan origins were also recognized in many parts of 

the Mediterranean Sea. Some variations in clay mineral ratios in core sediments in this sea are 
attributed to climatic changes and related weathering products during the late Quaternary. 
 

Keywords: Holocene, clay minerals, sediments, fluvial, aeolian, Eastern Mediterranean. 
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CLAY/WATER INTERFACIAL MODELS (KAOLINITE, MICAS, 
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hendrik.heinz@colorado.edu 

 

In this lecture, clay/water interfacial models and adsorption of organic compounds will be 

discussed. Recent developments of clay models allow rather precise simulations of cell 

parameters and surface properties of clay minerals, including surface energies, interfacial 

energies with different solvents, and their electrostatic and van-der-Waals energy contributions. 

In particular, calculations of hydration energies, contact angles, and binding energies of organic 

and biological molecules will be discussed at hand of examples. Important aspects of clay 

surface chemistry and their inclusion in molecular models will be described, for example, 

composition, cation exchange capacity, the role of divalent versus monovalent ions and pH. 

Adsorption of organic molecules and polymers is influenced by factors such as the presence of 

cationic groups, ability for hydrogen bonding to superficial oxygen in silicate rings or AlOH 

groups, as well as hydrophobic depletion forces. A visible role is hereby also played by the 

hydration shells of ions on the surface of clay minerals, which simulations can visualize. The 

influence of ionic strength, concentration, and pH on conformations and adsorption energies of 

peptides and carbohydrate polymers on clay surfaces will discussed by means of simulations and 

comparisons to measurements.  
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PURIFICATION OF GREYWATER BY A MOVING BED REACTOR FOLLOWED BY 

A FILTER INCLUDING A GRANULATED MICELLE -CLAY COMPOSITE  

 

Shlomo NIR,Nadya RAKOVITSKY, Ilya BROOK, Jaap VAN RIJN, Mark RYSKIN, Zanele 
MKHWELI, Hanoch ETKIN 

 

The Hebrew University of Jerusalem, The R.H. Smith Faculty of Agriculture, Food and Environment, Rehovot 

76100, Israel 

shlomo.nir@mail.huji.ac.il 

 
A micelle-clay complex was formed by an interaction of the organic cation, 

octadecyltrimethylammonium (ODTMA) with sodium bentonite. The micelles, which include 
several tens to about several hundred molecules, are in the nanometer range, whereas the clay 
platelets have a thickness of around one nanometer and a typical area of around 1μm2. The 

micelle-clay complex ODTMA- bentonite was constructed to have an excess of positive charges 
of half of the cation exchange cpacity of the clay mineral. This complex was shown to be very 

efficient in purification of water from herbicides 1, inorganic  anions and microorganisms2  and 
purification of grey water . Reuse of grey water (GW) enables to reduce fresh water 
consumption, but a treatment  is required to prevent potential transmission and propagation of 

pathogenic organisms. This study presents results on the removal of pathogenic bacteria from 
GW as well as reduction of turbidity, TSS COD, and BOD by a novel treatment system. 

Compared to previous studied methods, three new elements are presented in the current 
treatment of GW: (1) A granulated micelle-clay complex was employed in filtration of GW. 
This complex was efficient in purifying GW due to its large surface area, positive charge and 

existence of hydrophobic domains.  The granulated complex enabled flow when present 
exclusively in the filter; (2). A moving bed reactor for decomposition of part of the organic 

matter in the GW. This pretreatment stage, prior to the micelle-clay filter, was also efficient in 
removing pathogenic bacteria; (3) A regeneration stage of the micelle-clay filter conducted by 
passing either dilute solutions of Na-hypochlorite or HCl through the micelle-clay complex, or 

by heating the complex. Incubation of GW for either two weeks or one day in the pretreatment 
stage yielded a 10- and 7-fold enhancement in the volume filtered, which did not contain fecal 

coliforms, i.e., 300 and  210 L for  40 g of complex, respectively. The capacity of purified 
volume per gram of the complex increased further several-fold (> 23L/g) for filters filled 
exclusively with granules. Regeneration of the complex in the filter further enhanced the 

capacity by at least two-fold  for two regenerations. 
 

Keywords: Grey water purification; Removal of pathogenic bacteria; Moving bed reactor; 
Granulated micelle-clay complex; Regeneration 
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IMOGOLITE AND IMOGOLITE -LIKE TUBULAR NANOCRYSTALS. FORMATION 

M ECHANISM, PROPERTIES AND APPLICATI ONS. 
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 Imogolites are aluminosilicate nanotubes naturally occurring in volcanic soils (Yoshinaga 

and Aomine, 1962). Getting inspiration from this natural clay, it is possible to prepare synthetic 

aluminosilicate or aluminogermanate nanotubes of formula (OH)3Al2O3SixGe(1-x)(OH) which are 

perfectly monodisperse in diameter (from 2 to 4 nm depending on composition) and polydisperse 

in length from several tens of nanometers up to several microns (Thill et al. 2012, Amara et al, 

2013). The formation mechanism of these nanotubes has been the subject of recent discoveries 

especially for the aluminogermanate nanotubes. The existence of Double-walled nanotubes has 

been discovered and their formation mechanism has been explained. A better understanding of 

the imogolite precursors (proto-imogolite) has been achieved and the growth kinetic of the 

nanotubes has been studied in situ and modelled. It has recently been discovered that it is 

possible to prepare hybrid nanotubes having coexisting hydrophobic and hydrophilic surfaces 

(Bottero et al. 2011, Bac et al. 2009). These hybrids inside/out janus nanotubes can be prepared 

in two symmetric configurations. Through the grafting of phosphonic acids bearing an aliphatic 

carbon chain on the outside aluminol surface, nanotubes containing an hydrophilic cavity, that 

can be dispersed in apolar solvents, are obtained. Alternatively, by replacing the 

tetraethoxysilane precursor by methyltriethoxysilane, nanotubes possess a hydrophobic 

nanocavity covered with Si-CH3 groups instead of Si-OH (Figure 1A,B). These nanotubes are 

easily dispersed in aqueous solutions and are able to trap poorly soluble organic molecules 

(Figure 1C) (Amara et al. 2015). 

 

 

 

 

 

 

 

Figure 1: A) Water suspension of hybrid imogolite nanotubes with internal hydrophobic nanocavity, B) A 

observed between cross-polarizers, C) encapsulation of pyrene in water through hybrid imogolite, D) oil-

triggered hydrogel formation, E) stabilization of an oil-in-water emulsion, F) electronic microscopy 
image of a dried water-in-oil emulsion droplet. 
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 We believe that their very original structure brings new and fascinating properties to 

these nanoparticles. In particular, we are currently studying the behaviour of such hybrid 

inside/out janus nanotubes at oil/water interfaces (Picot et al., 2016). Addition of oil to water 

containing hydrophilic/hydrophobic nanotubes or water addition to oil containing 

hydrophobic/hydrophilic nanotubes without mixing led into the formation of a gel (Figure 1D). 

When water and oil are mixed in the presence of the nanotubes, stable emulsions are obtained 

whose size is controlled by the concentration of particles (Figure 1E). After drying, a very 

original hedgehog-like structure is observed with electronic microscopy, (Figure 1F). Therefore, 

such an oil/water-triggered gel formation signs for a very specific and original behavior of these 

hybrid nanotubes originating from their inside/out janus functionality. 

 In this conference, a review of the recent discoveries on imogolite formation mechanism 

will be made in detail. We will also present the synthesis of the hybrid janus nanotubes. These 

hybrid nanotubes have promising properties. We will illustrate their behavior in contact with an 

oil/water interface (liquid/liquid extraction, gel formation, pickering emulsion and self-

assembled nanofluidic devices). 
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VIBRATIONAL SPECTROSCOPY AND CLAY STUDIES  

 

Yekbun ADIGÜZEL 
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Vibrational spectroscopy and specifically the Fourier Transform Infrared (FT-IR) studies provide 
many key advantages on the functional and structural investigation of the materials, biological 

samples and the interactions within. It is based on the specific absorbance of the infrared energy 
by the molecular bonds in the sample of interest, at characteristic frequencies. Attenuated Total 

Reflectance (ATR) FT-IR is a surface sensitive technique, wherein the sample to be measured 
resides on a crystal and the infrared beam that is internally reflected through the crystal that 
interacts with the sample on top. This technique is both as informative as the transmission 

measurements (with the FT-IR spectroscopy) and also exceptionally simple. Here we aim to 
present application of this technique to the clay studies, including the health-related applications 

and the perspectives for the biological sciences, together with examples from our own work. Our 
work currently focuses on the effect of acidic medium and interaction of clay with the bovine 
serum albumin protein. We investigate this interaction in solution and by layer-wise deposition 

on the surface. The preliminary results will be presented. 
 

 
Keywords:  vibrational spectroscopy, FT-IR spectroscopy, ATR FT-IR, clay applications 
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ASSESSMENT OF THE EFFECT OF MINERALOGY ON THE GEOTECHNICAL 
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2
Gazi University, Earthquake Eng. Implementation and Research Center, Ankara, Turkey  

3
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Clay is a raw material that has been widely used in different industries, ranging from health to 

construction. The purpose of the study is to investigate and relate the geotechnical and 
mineralogical properties of Plio-Quaternary (Upper Pliocene to Quaternary) clayey soils in Orta 

County, Çankırı. Orta is located approximately 140 km northeast of Ankara which is the capital 
city of Turkey. The study area is located in the northern part of the Orta plain which is formed as 
a result of the North Anatolian Fault System and related faults. In order to correlate the 

geotechnical and mineralogical properties and to define a relation between these properties, 
disturbed and undisturbed soil samples were collected from 20 locations of the study area and 

geotechnical tests (i.e., sieve analysis, hydrometer tests, Atterberg limit tests, permeability, 
uniaxial compressive strength, direct shear and swelling tests) along with mineralogical tests 
(i.e., methylene blue absorption test, X-ray diffraction (XRD) and scanning electron microscope 

(SEM) analyses) have been implemented. By the aid of statistical analysis, cross-correlation of 
the properties has been established. The findings that relate the effect of mineralogical properties 
on the geotechnical parameters of the Orta clays are thought to be beneficial for both future 

studies and industrial needs. 
 

 
Keywords: Orta Clay, Clay Mineralogy, Geotechnical Assessment, XRD, SEM, Orta County, 
Turkey 
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THE USE OF “ANKARA CLAY” AS A COMPACTED CLAY LINER FOR LANDFILL 

SITES 
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1
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Ankara is the second largest city of Turkey with a rather fast growing population of above 5 

Million (according to the 2015 census) mostly due to high immigration rates. Currently, since the 
number and capacity of landfill sites in Ankara fails to meet the waste deposition needs of the 

city, new landfill sites need to be constructed in Ankara and its close vicinity in the very near 
future. 
 

To this end, the suitability of “Ankara Clay” as a single, compacted clay liner and as a 
component of a geomembrane-compacted clay composite liner to be used as a liner material for 

landfill sites needs to be investigated. In the scope of this study, a number of clay samples 
distributed throughout Ankara were collected in order to assess their geotechnical properties, 
including specific gravity, Atterberg limits (i.e., plastic limit, liquid limit, placticity index), 

particle size distribution, compaction properties (i.e., maximum dry density and optimum water 
content) and permeability. The mineralogical properties of “Ankara Clay” was assessed through 

methylene blue, X-ray diffraction and scanning electron microscopic analyses.The compliance of 
the results were checked by comparing the hydraulic conductivities with the regulatory limits. 
Recommendations regarding field construction of the compacted clay liner were provided. 

 
 

Keywords: Ankara Clay, Geotechnics, Clay Mineralogy, Ankara, Turkey 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th Mediterranean Clay Meeting - MCM201625 

25-29 September 2016, İzmir, Turkey 

11 
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This study consists of an experimental program to design an optimum compacted sand bentonite 

mixture to be used for sealing shafts/boreholes that are situated in the vicinity of underground 
waste disposal facilities. Materials used to isolate wastes from the environment are one of the 
most essential components of the repository systems. The repository sealing requires the 

materials to be mechanically stable, compatible with host rock, chemically durable, resistant to 
destruction and possess very low permeability. Therefore; the design parameters of seal materials 

that are to be used in repository sealing should be assessed from an engineering and hydrological 
point of view. 
 

In order to address the design parameters of rock mass repository sealing through sand bentonite 
seals, a series of laboratory tests was performed. Commercially available Çanbensan Na-

bentonite, which contains of at least 75% montmorillonite, was used in this study. The specific 
gravity, optimum moisture content, maximum dry unit weight, hydraulic conductivity, 
unconfined compressive strength, Young‟s modulus, swelling pressure, shear strength 

parameters of compacted sand bentonite mixtures possessing a variety of bentonite content were 
determined in order to select an optimum mixture that satisfied the regulatory requirements. Sand 
bentonite seal design was performed for the optimum seal selected as a function of the axial 

stress applied to the seal and seal length-to-radius ratio. 
 
 

Keywords: Compacted Sand Bentonite Mixture, Repository Sealing 
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The organophilic clays are used in the oil-based drilling fluids (OBM) which are complex 
formulations, whose stability during the time depends closely on the size and the state of 
dispersion of anisotropic organophilic particles clay in the continuous phase. These particles of 

clays play an important role on the viscosity if although the rheological properties of fluids are 
mainly governed by the interactions between the three major component water, oil and 

organophilic clay. 
 
In our work we have modified hydrophilic clays in the laboratory referred as, Sodic Wyoming 

and laponite naturally sodic. We have also used three types of organophilic commercial clays 
(VG69, Bentone and Geltone). These clays are playing the role of viscosifiants and control the 

properties of the oil-based drilling fluids dispersion. In order to investigate the extent of the 
space between the sheets of hydrophilic clays, X Ray technique has been conducted on the raw 
clays, on the raw clays dispersed in the water and on the mixture dispersion of clay -solution of 

surfactant, after centrifugation. 
 
The results show that for the Wyoming particles, the spacing d(001) is ranged  toward 37Å. 

Laponite passes of 18.6 Å at 1CEC for d(001) to 23 Å and 45.5 Å for 4CEC. All other oragnoclay 
obtained, present an excess of surfactant, which can be located in the porosity of aggregates of 

particles or fixed to the surface or on the edges of the Laponite and montmorillonite particles. 
For the commercial clays, if one considers that the sheets thickness is approximately 10 Å, theses 
spaces are 20Å for VG69, 21.1 Å for the Bentone and 23.8 Å for the Geltone, compatible with 

the structure of paraffinic surfactant inserted. In order to investigate the role of the modified 
clays as well as the magnitude of the gap between sheets, measures of Small Angle X-ray 

Scattering (SAXS) have been carried out under shear to study the relationship between the 
viscosity of oil-based inverse emulsions and the structure and the orientation of the organophilic 
clays dispersed in the organic phase. The results show that, in the powder organophilic clays, the 

surfactant form a thickness of 2D = 20 Å for VG69 and Bentone, and of 2D=24 Å for Geltone. 
After dispersion in the dodecane, is two (02) times (VG69 and Bentone) or three (03) times 

(Geltone) higher than in the organophilic clays and therefore the mixture (surfactant + dodecane) 
occupies a space between sheets of 2D= 54 Å, 64 Å and 58 Å, respectively for VG69, Bentone 
and Geltone.  

 
 

Keywords: Oil-Based Mud, Organoclay, SAXS, Emulsion 
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Ancient potteries are important source of materials that gives information on many aspects of the 
past, including civilization,trade and technology. The raw materials of the potteries are clays 
with some inclusions.The mineralogical characterization of the potsherds strongly explained the 

type of the clay, firing temperature, kiln atmospheric condition and technical condition 
implemented by the potter. So, it is essential to assess mineral composition to answer 

technological issues of pottery manufacturing. During the firing the primary clay of the raw 
material is transformed by a series of reactions to fired clay ceramic.  

 

Potteries that made of clays contain primary, secondary, accessory minerals and amorphous 
materials. The primary minerals; the minerals that were present in the raw material and have not 

undergo reactions in a wide range of temperature,  and the secondary minerals (firing minerals); 
that have been formed during firing. Accessory minerals are various oxides and oxyhydroxides. 
Clay minerals as the main material for the production of potteries show some characteristic 

reactions during the firing; e.g. dehydroxylation, decomposition and phase transformation. Firing 
conditions can be estimated by the absence or occurrence of the specific mineral assembly. 

Fourier Transform Infrared (FTIR) spectroscopic technique is a useful analytical tool for 
mineralogical characterization of pottery.  Thermal changes that occurred in the clay structure 
and bonding of clay minerals can be evaluated from FTIR characteristic spectra during firing. On 

the other hand Energy Dispersive X-Ray Fluorescence (EDXRF) spectrometry provides 
information regarding to the elemental composition of the pottery.  

 
In this work systematic investigation of pottery shards, excavated in ancient Ainos (Enez)-
Turkey, belonging to 4-6th Century BC, were performed using FT-IR and EDXRF spectrometric 

and chemometric methods. Ancient Ainos (Enez) is a very important archaeological center, as it 
includes the neighboring cultures.  During the excavations numerous pottery shards and some 

textile pieces have been found. The aim of this work is determination of chemical and 
mineralogical composition, as well as the technology of production of the body of the 
archaeological pottery fragments. To reach this goal the pottery fragments were investigated by 

EDXRF and FTIR spectrometry techniques. XRD was used as a complimentary technique. The 
mineral composition was determined on the basis of FTIR and XRD patterns of the potteries. 

The major advantage of IR spectroscopy is that it permits the identification of changes in both 
the crystalline and the amorphous phases, whereas X-ray diffraction is limited to the examination 
of crystalline phases. 

 
Keywords: Ancient ceramics, Clays, EDXRF, FTIR, Firing temperatures 
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Uracil analogs with halogen substitution at the 5-position, represent an important class of 

compounds with regard to their mutagenic activity [1]. The 5-fluorouracil (5-FU) analog is a 
well-known anti-cancer drug for treatment of human malignancies and 5-chlorouracil (5-ClU) is 

associated with inflammation and is considered to be carcinogenic [2]. In our previous study [3] 
we have investigated the adsorption of 5-FU into the layers of montmorillonite and saponite.  As 
continuation of our studies we investigated the interaction of 5-ClU with montmorillonite. In 

recent years smectite clays with intercalated organic molecules have attracted great research 
interest, since they exhibit novel physical and chemical properties. Montmorillonite is a smectite 

group of clay that has a layered structure. Each layer has a small net negative charge due to the 
isomorphous substitution of anions in the framework. The charge is compensated by interlayer 
hydrated cations, which are known as exchangeable cations. It is well known that a wide variety 

of organic molecules can intercalate between the interlayer regions of expandable clays and clays 
have recently been investigated as drug carriers. In this study, the adsorption of 5-ClU on natural 

montmorillonite from Anatolia was investigated by FT-IR and Raman spectroscopy. The aim of 
this study was to investigate the sorption properties of 5-ClU by clays. Since 5-ClU has 
pharmacological activity, we hope to contribute to the explanation of the host-guest interaction 

through the study of the vibrational spectra of the pure and adsorbed species, and hence 
contribute to the use of clays as drug carriers.  

 
It is well known that the adsorption of an organic molecule on a clay surface, or 

formation of intercalates, gives rise to changes in the vibrational spectra of the interacting 

species. In order to determine the interaction mechanism of 5-ClU molecules by the clay matrix, 
the vibrational wavenumbers of adsorbed molecule is carefully investigated by taking into 

account the coordination effects through the uracil oxygen atoms. The comparison of the IR and 
Raman spectra of the adsorbed and intercalated 5-ClU with those of the free and the coordinated 
ligand provided data on the nature and characteristics of the clay organic complexes. The 

intercalation of 5-ClU within montmorillonite has been shown by X-ray diffraction to increase 
the interlayer spacing. Vibrational spectroscopy indicates that sorbed 5-ClU molecules on 

montmorillonite are coordinated to exchangeable cations, directly or indirectly through water 
bridges by one of the uracil oxygen atoms as monodentate ligand. 
 

Keywords: Adsorption,Clays, 5-Clorouracil, FTIR, Raman. 
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Many natural or commercial adsorbents have been widely used in adsorption processes for the 

removal of dyes, heavy metals and other pollutants. Because of their low-cost and abundant 

availability, natural adsorbents are mostly preferred. Moreover, new resources should be 

exploited to develop more efficient biosorbents from these natural ones. One way to make these 

natural adsorbents to become more efficient is to prepare composites. This study reports the 

preparation of a composite adsorbent with chitosan and bentonite clay (BC). The bentonite clay 

and beads were characterized in terms of FTIR and SEM analysis. This prepared composite was 

used in removal of chromium (VI) ions from aqueous solution. The influence of parameters such 

as pH, amount of adsorbent, adsorbate concentration and contact time was investigated. In order 

to evaluate the data, the Scatchard and Dubinin-Radushkevich (D-R) isotherm models were utilized 

for the analysis of adsorption equilibrium. The sorption process conformed to the Scatchard 

isotherm. The process was found to be strongly influenced by the factors studied. The BC 

composite removed chromium (VI) ions with maximum adsorption capacity of 106.444 mg/g of 

BC composite (25 C̄, pH 2, contact time 120 minutes). It can be concluded that chitosan-

bentonite composite can be used effectively in chromium(VI) removal. 

 

 

Keywords: Composite, chitosan, bentonite clay, chromium(VI) removal, isotherm. 
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Different types of high temperature phases (HTP) may occur depending on whether the ceramic 
body contains Ca- and Mg- flux or K- and Na- flux.  Ceramic bodies containing only K-and Na- 

flux form eutectic melts. In contrast, bodies containing Ca- and Mg- flux form high temperature 
phases by reactions in the solid state. The evolution of HTP is not only influenced by the overall 
chemical composition of the body but also optimal distribution of K, Na, Ca and Mg ions from 

which themselves are largely determined by the extent of the mixing. Three group‟s bodies from 
author research are used to show the significance of critical contents of K, Na, Ca and Mg 

elements in the bodies. In the first group bodies, illitic clay was added to kaolinitic clay at 
incremental rates from 25-75 mass %. The 25 % illitic clay addition to kaolinitic clay has been 
found enough to inhibit cristobalite formations, the K2O content of this body was over 2 % K2O. 

In the second group bodies, the 5 % K2CO3 addition to same kaolinitic clay and alumina 
mixtures as an aqueous solution has been found enough to provide this content (2 % K2O) and 

inhibit the formation of cristobalite in the heating range 1200-1400°C. On the other hand, it is 
well known since the Roman period, that >10 % fine calcite effects the physical properties of 
fired ceramic bodies positively.  In the literature, highest amount of Ca, Ca-Mg and Mg silicate 

phases were found at the temperature range 900-1250°C and in the batch containing 10-15 % wt. 
Ca or Mg carbonates. Therefore, 15 % marble powder together with 5 % and >5 % talc, huntite, 

magnesite, sepiolite additives were used and its effects on HTP and physical properties of these 
bodies were determined.  
 

 

Keywords: Clay based ceramic, high temperature phases, Ca- and Mg- Flux, Na- and K- flux, 

X- ray analysis 
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Ceramic artifacts create the most basic elements of archaeological researches. The first pottery 
production starts in about 8200 B.C. in the Middle East, in the Southeast and Central Anatolia, 

northern Syria, northern Mesopotamia and eastern Mediterranean coast, and has spread in 2000 
years throughout the continents of the old world. Archaeometrical studies on the archaeological 
ceramic artifacts s in recent years have provided new and important contributions to the science 

of archeology. Investigation of traditional ceramic production methods today helps without 
dispute for identification of the archaeological pottery. This kind of modern ceramics production 

center is located at the eastern shore of Lake Van, north of the city center and called Bardakci. It 
is known that the produced potteries are for daily use, for conventional food production and for 
sales to the surrounding villages. A new discovered center for ceramic production is the village 

Kutki. It is located in the mountainous area southeast of the Lake Van, and situated at the 
southern slope of the deep Karkar valley. One of the aims of this paper is to introduce the pottery 

production techniques, vessel forms and the clay raw materials and fired sherds analysis of this 
village. After the expansion of the plastic pottery production has stopped in the region. Therefore 
another aim of this paper is to contribute for recording the information about traditional pottery 

production around the Lake Van.  
 

 

Keywords: Traditional pottery production, Van Lake, Kutki village, X-ray diffarction 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th Mediterranean Clay Meeting - MCM201625 

25-29 September 2016, İzmir, Turkey 

18 

 

 

CLAYS AS A KEY TO ARCHAEOMETRIC PROVENANCE STUDIES OF ANCIENT 

CERAMICS  

 

Murat BAYAZIT1, Iskender IġIK2, Ali ISSI2, Veli UZ2, C. Eren IġIK3 
 

1
BatmanUniversity, Fine Arts Faculty, Ceramics, Batman, Turkey 

2
DumlupınarUniversity, Engineering Faculty, Materials Science and Engineering, Kütahya/Turkey  

3
 Dumlupınar University, Engineering Faculty, Geological Engineering, Kütahya/Turkey  

m.bayazit@hotmail.com 

 

The archaeometric investigation of ceramics, unearthed from archaeological excavation areas, 
has become an attractive field in all around the world, especially in the last fifty years. Having a 

multi discipliner working principle, archaeometry has gathered the social, engineering and 
natural sciences such as ceramic engineering, materials science, geological engineering, 

archaeology, history, physics and chemistry. Archaeometric studies applied for the ceramics led 
to reveal the production technologies and the raw materials used by the potters. Furthermore, by 
characterizing the clay samples belonging to both the local area, in which the potsherds were 

found, and the surrounding region, it is also possible to find out if the ceramic production was 
local or regional, or if the ceramics were imported from elsewhere via commercial relations. In 

this context, clay minerals have a great significant in provenance studies. Such investigations are 
generally carried out using spectroscopic methods (i.e. XRF, XRD, FTIR) and in some cases 
optical microscopy for petrographic studies and/or electron microscopes can be preferred. The 

obtained results are interpreted by comparing the chemical and/or mineralogical features of the 
ceramics and clay samples. These types of works, mainly for the archaeologists, help to find out 

the social, cultural and commercial relationships between the civilizations. Consequently, the 
results do not only consist of numerical data but also of answers for the archaeological questions. 
In the present study, the importance of clays and clay minerals in provenance works of ancient 

ceramics is evaluated, and the applied analytical techniques are considered in terms of their use 
and assessment of the results.   
 
 

Keywords: Clay, clay minerals, ceramics, archaeometry, characterization.  
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Sepiolite nanofibers have a good potential for many commercial applications for example, in 

coatings, paints as film forming agents and rheological modifiers; and membranes as interesting 
carriers with microporous, highly charged, non-swelling and cation exchangeable clays. The 
need of high-quality nanofibers is therefore increasing every day depending on the developments 

in high-tech materials. Polysulfone membranes are widely used for thin-film composite 
membranes in water purification or water desalination systems. However, their hydrophobic 

characteristics decrease the effective porosity of the membrane when immersed in water, and 
cause to higher fouling and shorter lifetime. To solve fouling problem, one approach can be 
enhanced their hydrophilicity by blending a surface modifier or filler of hydrophilic 

nanostructure. The aim of this study is the preparation and characterization of modified sepiolite 
nanofibers and their usage in polysulfone thin-film composites. Enrichment of sepiolite by acidic 

surface modification were applied using organic and inorganic acids (acetic acid, sulfuric acid, 
nitric acid, citric acid, ascorbic acid, tartaric acid, oxalic acid and salicylic acid in 0.1M, 0.5M, 
and 1M acid concentrations) to prevent the damages that can be occurred on the fibers surface. 

Experimental results show that viscosity was decreased with lower acidity as expected, but their 
viscosities were increased after magnesium addition. Same effect was also investigated for 
polysulfone composites blended with acid modified and/or MgO nanoparticles modified sepiolite 

nanofibers. Modified sepiolite added polysulfone composites were also structurally characterized 
by FTIR, roughness parameters from AFM images, contact angle and surface free energy 

calculations based on Young equation, Liftshitz- van der Waals interactions and van Osstheory.  
 
 

Keywords: Sepiolite, polysulfone, membrane, contact angle, surface free energy 
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In drilling, a phenomenon of swelling clays is frequently observed, being a costly event in oil 
and gas industry. It has an important impact on the cementing quality. Aim of my study was to 

create and implement a solution for this type of events. Finally created down hole protector tool 
against swelling loams. The guide shoe tool was optimized in experimental testing and 
theoretical analysis. 

 
The designed tool was optimized by using Ansys software (FEM,CFD), conduct laboratory and 

field tests, as well as to prove legitimacy of the tool usage on improvement of the cementing 
operation outcome. Tool will be located on front of casing pipes like other guide or reamer 
shoes, but the way tool works is significantly different from typical types of guide shoes. Present 

publication will include results of individual tests, simulations and the stages of work from idea 
to the final product. The final result was development of the unique type of downhole tool. The 

concept is based on the solution elaborated at Gdansk University of Technology and is based on 
application of the ejector principles applied in reamer shoe type tool. The tool will provide the 
following functions: allowing to run casing in the so-called. tight spots, calibrating borehole 

(including removal of the so-called. mud cakes) and rock material shredding, decreasing 
eccentricity in unstable rock formations (especially important due to the influence on the 

cementing operation outcome. The designed tool is subject of notification to the European Patent 
Office. The designed tool introduces a new solution to tools such as guide shoe. They will be 
shown new approach and instruments used instrument used for designing and optimization of 

new type of guide shoe. Finally there will be released a new and unique solution of swelling 
clays problem. 

 
 
Keywords: Swelling clays, drilling, Guidshoe, Oil & Gas 
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A kaolin from the desert region of south-western Algeria is studied to evaluate its industrial 

potential. This clay is of sedimentary origin, it is finely dispersed. The visual observation clearly 
shows quite white pieces of kaolin mixed with ferruginous minerals, sands, and gypsum which is 

crystallized under form of desert rose. 
 
A first manual selection made it possible to have a first sample of white kaolin totally without 

coarse impurities, the rest (second sample) is washed and sieved under several openings, from 
400 to 20 microns to improve its quality. The samples obtained are characterized with means 

investigations commonly adopted in the case of clays. 
Characterization results show that kaolinite represents the main mineral of the two samples, 
associated minerals are represented by muscovite, quartz, calcite, anatase, and alunite. The 

mineral of iron is not detected. 
 

Alumina (Al2O3) reaches 30% in the first sample, and iron does not exceed 1%, whereas in the 
second sample the content of iron exceeds 4%. Sulfate is more important in the white kaolin 
which is can be attributed to alunite. The particle size analysis shows that kaolin is very fine, the 

proportion of argicealeous particles exceeds 70% of total volume. 
 

Firing yielded good white ceramics starting from the first sample,  and reddish ceramics for 
second kaolin. The softening of the two samples start to 1250 ° C, probably because of the high 
content of fluxing compounds (K2O,Na2O, Fe2O3>5 %). 

 
The results show that white kaolin is suitable to the fabrication of sanitaryware and paper. The 

red kaolin is especially suitable to the fabrication of stoneware product, and pottery. 
 
This study shows that the kaolin has real industrial potential on condition that the impurities are 

removed, and sulfates are greatly reduced. 
 

 

Keywords: Kaolin, Characterization, ceramic, Algeria 
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Porcelain, wall/floor tiles and roofing tiles are classified as traditional ceramics and are produced 
from natural raw materials such as clay, quartz and feldspar. The raw materials are selected in 

accordance with the oxide content which provides the desired properties of the final product. 
However, impurities such as Fe2O3 and TiO2, may have a great influence on both 

physical/mechanical properties and esthetic appearance. Fe2O3, which is particularly important, 
causes black maculation formation in table wares, in which whiteness is essential. The only way 
to overcome the black maculation is to corrupt the Fe2O3 crystal structure and to employ Fe2+/3+ 

cation, making a solid solution with a host crystal (i.e. mullite-3Al2O3.2SiO2). The aim of this 
study is to identify the solubility limit of Fe2O3 in mullite crystals. With the scope of the study, 

an illite/kaolinite was utilized by adding increasing amount of Fe2O3 (e.g. 1-2-4-6-8-10 wt %) 
into the recipes fired at 1300°C for 3h after homogenization. According to the mullite phase 
content, it is concluded that ~5 wt% of Fe2O3 could be dissolved in mullite crystal structure on 

the basis of the Rietveld refinement of the XRD patterns.  
 

 

Keywords: Kaolinite, mullite, Fe2O3, solubility, Rietveld refinement 
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In this study, mineralogical, geochemical and physical properties of raw materials obtained from 

Mersin, Bartın, Batman and Manisa cities and those used in the production of bricks have been 
determined. Mineralogical and chemical analyses indicate that raw materials that are brought 

from other cities are suitable for qualified brick production; on the other hand, the soil that are 
used in Mersin has been determined to contain too much carbonates, indicating about 30%-40% 
ratio. This raw material compound makes ligther the colour of the bricks which are produced in 

the region, and their shrinking limits increase and makes them with low strength, which means 
low quality products. When analyzed all data for improving the quality of raw materials in 

Mersin as much as other raw materials, it should be mixed with the new raw material which does 
not contain any carbonates in proportion about 50%. 

 

Keywords: brick, clay, raw material 
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Some of the physical and physicochemical properties of peloids from 20 hot springs in Turkey were 
determined and compared to pure clay minerals. The mineralogical and chemical compositions as well as 
the physical and physicochemical properties of peloids such as viscosity, consistency features, oil 
absorption, organic matter and moisture content and cation exchange capacity (CEC), specific heat 
capacity and heat dissipation were investigated to find out the suitability of their use as pastes, masks, 
creams and/or mud baths in therapy or health treatment. The mineralogical compositions of the studied 
peloid samples are not homogenous, and their clay mineral content is approximately 60%. The most 
common clay minerals are smectite, illite and partially kaolinite. The liquid and plastic limit values varies 
from 22 to 88% and 5 to 41%, respectively. Considering the consistency index, peloid samples are very 
soft, soft, semi-hard, hard and fluid. The CEC values of the peloids were ranged from 10.11 to 36.01 
meq/100g, and determined the values are not close to given values in the literature for clays, so the 
peloids are unsuitable for skin cleansing, and moving toxins and unwanted materials away from the skin. 
The viscosity values of the peloid were measured and again after 24 hours. Viscosity values of some of 
the peloids are very close to and partially close to 4 Pa.s at 10 rpm, and the properties suitable for use 
when required to stay on the skin.  The moisture and oil absorption capacities of the peloid samples varied 
from 7.16 to 59.91 and 26.51 to 59.95 %, respectively. The studied peloids have heat dissipation of 20-25 
minutes, and as this duration is suitable for therapy, it was concluded that the peloids are suitable for use 
in health problems requiring heat treatment. The samples have good heat dissipation capacity and 
partially cooling kinetics. Specific heat capacities of the peloid samples were determined to range from 
0.60 to 1.41 J/g.

o
C, and are partially high in smectite-rich peloids. The heat capacity of the peloids is 

partially suitable for preparation mud pack. 

 

Keywords:Consistency, heat retention, peloid, therapy, viscosity 
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Fired color of the clays, used in the ceramics manufacture, varies according to their 

mineralogical composition. Content of the clays coloring element rate iseffective at their firing 
color. Due to the white color of fired Osmaneli clay, it is preferred for white fired ceramic 
products.  In this study, variations in the physical and mechanical properties of Osmaneli clay 

were studied fired at 1150ᵒC with different lengths of time. Furthermore, the effect of phases 
(formed at fired article) on the final product were determined. Consequently, it was determined 

that the fired article phases are directly effective on color and other properties developement of 
the ceramics. 
 

 

Keywords: Osmaneli Clay, Ceramic, Color, Firing 
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Chabazite is a natural zeolite has the capability of adsorption of several types of chemicals such 
as short chain alcohols, herbicides, pesticides, heavy metals and synthetic dyestuff. In the present 
study, chabazite was used for the removal of a cationic dyestuff from aqueous solutions. 

Methylene blue was chosen as the model dyestuff. Aqueous solutions of methylene blue with 
varied concentrations were utilized in the experiments. Likewise, different initial dosages were 

used for the chabazite. Effects of several adsorption parameters such as contact time, aqueous 
phase concentration, adsorbent dosage and temperature on the process were investigated. 
According to the data, the removal efficiency decreased with the increase in methylene blue 

concentration and increased with an increase in chabazite dose. Temperature had a negative 
effect on the process while the adsorption increased with the contact time.  Over 90% removal 

efficiency was observed during the studies performed in the range of the parameters studied. The 
interpretation of the kinetic data was carried out using several kinetic models. Among them, 
pseudo-second order was found to be the most appropriate one. Three types of isotherms were 

applied to the equilibrium data and they followed the Langmuir isotherm model. The process 
was exothermic according to the thermodynamic data. This study clearly shows that chabazite 

can be utilized as an adsorbent for the removal of methylene blue, a cationic dyestuff widely 
used in several industries, and also to clean the wastewaters. 
 

 

Keywords: Chabazite, cationic dyestuff, adsorption, equilibrium, thermodynamics, kinetics 
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The increasing use of chromium in industries has led to huge amounts of polluted aqueous 

effluents that contain high levels of chromium ions. This result necessitates the water sources to 
be treated by means of an efficient treatment method. Through a well-known sorption process, 
there are various types of naturally occurring sorbents that have high capacities of removal for 

heavy metals, dyes and others. Great efforts have been made to study the sorption properties and 
mechanism on various clay minerals (sepiolite, hallosite, palygorskite, etc.) and oxides. In order 

to improve the sorption efficiencies of these clays, surface modification of palygorskite is one of 
the important ways to enlarge its application field. This study adopts palygorskite modified by 3-
aminopropyl triethoxysilane (SP) as adsorbent of Cr(VI) ions from aqueous solution. The surface 

modification of palygorskite was characterized by Fourier transform infrared spectroscopy and 
SEM. Batch studies were carried out to investigate various experimental parameters such as 

adsorbent dosage, initial dye concentration and initial pH. It was observed that maximum 
removal was achieved with 0.4 g SP/100 mL Cr(VI) solution at a pH value of 2. After 
investigating the adsorption equilibrium data of this study, it was observed that adsorption 

equilibrium data were fitted by the Langmuir isotherm. The adsorption of Cr(VI) ions by 
palygorskite was low but was strongly increased by the silylated palygorskite.  
 

 
Key Words: Palygorskite, Silylation, Cr(VI), Sorption, Isotherm. 
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The use of natural biopolymers such as chitosan and chitin is one of the adsorption 

techniques for the removal of heavy metals from industrial wastewater [1]. Chitosan is a suitable 
natural biopolymer for the removal of heavy metals and organic contaminations from industrial 
wastewater, due to the presence of high amino and hydroxyl functional groups content, 

biocompatibility, absence of toxicity and biodegradability [2-3]. However, chitosan has a 
tendency to agglomerate or to form gel in the aqueous medium due to the having a sensitivity to 

pH. In order to enhance the performance of chitosan as a supporting medium in adsorption 
applications, chitosan composites have been generated by using different kinds of clay types 
such as montmorillonite [4], bentonite [5], perlite [6] and nanoclays [7] etc. Recently, hydrogel 

composite beads have been developed as an alternative effective adsorbent. Generally, they are 
three dimensional polymer networks containing various hydrophilic functional groups and 

prepared by crosslinking natural or synthetic polymers [8]. In the present study, chitosan-
halloysite nanotubes (Ch-HNTs) composite  hydrogel beads were synthesized by incorporating a 
certain amount of halloysite nanotubes (HNTs) in the chitosan solution. Modification of chitosan 

composites was carried out via crosslinking in glutaraldehyde solution [9]. Obtained crosslinked 
composite beads including HNTs were not soluble in water and showed significantly strong 

structure by using this technique. HNTs, are natural aluminosilicate clay minerals composed of 
limitless thin tubular or fibrous crystals which show typically the inner diameter from 15 to 100 
nm, and the length from 500 to 700 nm [10]. HNTs have been used as an adsorbent for the 

removal of environmental hazardous species due to the having some excellent properties, such as 
large surface area, large pore volume and efficient hydroxyl groups.  

 
The objective of the present work was to develop chitosan-halloysite nanotubes composite 

hydrogel bead and evaluate its adsorption behaviour of hexavalent chromium ions. Thus, for this 

purpose, the effect of pH, agitation time, concentration of adsorbate, and amount of adsorbent on 
extent of adsorption are investigated. Additionally, Ch-HNTs composite beads are characterized 

using SEM and FTIR analyses before and after adsorption process. Adsorption rate for Cr6+ was 
maximum at an initial pH of 2 in 60 minutes contact time. The experimental data are fitted to 
Langmuir adsorption isotherm. It is proposed that Ch-HNTs can be potential adsorbent for Cr6+ 

removal from dilute solutions. 
 

 

Keywords: Chitosan, halloysite nanotube, hydrogel, clay, hexavalent chromium.  
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The Ġslambeyli Formation (Eocene), which is the lowest exposed sedimentary unit of the Tertiary 
Thrace Basin crops out as a narrow belt in the border of Paleozoic Stradja Massifand Thrace 
Basin at the northern part of the Thrace peninsula in NW Turkey. The formation conformably 

and gradationally overlaid by a reef limestone unit (Kırklareli Limestone; Upper Eocene). 
Siliciclastic sediments of the Ġslambeyli Formation are mainly originated from the metamorphic 

Stradja Massif. The Ġslambeyli Formation geochemically represent the quartzose sedimentary 
and felsic igneous provenance and active continental margin tectonic setting and lithologically 
and petrographically show differences in vertical scale in the study area (Pınarhisar region; 

around Ġslambeyli, Akören, Hacıfakılı and Çayırdere villages). It consists of sandstone, clayey 
sandstone, sandy claystone and carbonaceous-sandy claystone in the lower part and 

carbonaceous claystone, clayey-sandy limestone in the upper part. Some primary minerals, 
particularly feldspar and mica were altered during and following deposition of the Ġslambeyli 
Formation. Optical microscope and X-ray diffraction (XRD) modal analyses show that the 

feldspar volume in the Ġslambeyli Formation clearly lower than that of the Stradja Massif. The 
loss of Na2O+K2O in this alteration is over than 50%. According to the chemical alteration and 

plagioclase alteration indexes, Stradja Massif show fresh granite and unweathered feldspar 
compositions, however, the Ġslambeyli Formation is far from feldspar and close to smectite 
compositions. The general mineralogical composition of the Ġslambeyli Formation identified by 

whole rock and clay fraction XRD and scanning electron microscope (SEM) studies is quartz, K-
feldspar, plagioclase, muscovite, biotite, calcite, zeolite (heulandite-clinoptilolite) and gypsum as 

non-clay minerals and mainly dioktahedral Ca-smectite and minor amounts of illite, chlorite and 
kaolinite as clay minerals. Zeolite and gypsum are found in the upper part of the formation. 
During deposition, carbonate concentration, alkaline condition and pH probably increased 

upward in the Ġslambeyli Formation. Smectite is formed on surface and edges of the feldspar and 
mica grains and cores and fractures. Smectite morphologies and textures; pseudomorphic 

transformations, spongy features, preserved honeycomb and cornflake forms and grain coating 
features show both dissolution- and direct- precipitation processes during the smectite 
formation.SiO2, Na2O and K2O were lost and Al2O3,Fe2O3, MgO and CaO gained by clay 

mineral alterations of the Ġslambeyli Formation. Siliciclastics of the formation have high Mg and 
Ca caused mainly from smectite structure. The approximately values (%) of MgO: 3-5, CaO: 3-

9, Na2O: <0.4 and K2O: <0.8 were taken from smectites by SEM-energy dispersive spectrometer. 
Mg and Ca were probably obtained from seawater in shallow marine-reef environment. 
 

 

Keywords: Eocene, Ġslambeyli Formation, clay mineralogy, smectite,Thrace, NW Turkey  
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The Miocene-Pliocene lacustrine units comprises bituminous shale, coal seam, conglomerate, 
siltstone, sandstone and claystone were deposited in a graben developed along the EskiĢehir 

Fault Zone at the east of EskiĢehir. The geological, mineralogical and geochemical analyses were 
performed on samples obtained from ES4 and ES7 drilling holes at the Alpu coal basin. Micron 

sized pyrite and gypsum crystals occur in both bituminous shale and the upper parts of sandstone 
and silty claystone alternated with coal layers. Abundant smectite associated with kaolinite, illite, 
quartz, feldspar, dolomite, siderite, accessory amphibole, gypsum, alunite and pyrite. The 

muscovite, chlorite, feldspar, serpantine crystals and their groundmass are partly to completely 
argillized in sandstone, bituminous shale, serpentinite and glaucophane-chlorite schist host rocks. 

Micromorphologically, development of smectite flakes and platy illite crystals on relicts of 
feldspar suggest dissolution and a precipitation mechanism under alkaline micro-environmental 
conditions during diagenesis. The occurrence of subrounded and network microorganism on 

degraded feldspar associated with smectite/illite flakes accompanied by organic material, pyrite, 
and euhedral gypsum indicate that biological processes resulted degradation of feldspar. 

Enrichment of light rare-earth elements relative to middle rare-earth elements and heavy rare-
earth elements with respect to primitive mantle and chondrite and negative Eu anomalies reflect 
fractional crystallization of feldspar and amphibole, and supply of Al, Mg, Fe from chemical 

weathering of ophiolitic and sedimentary materials for formation of smectite under alkaline 
condition.The low to moderate Ni/Co and high V/(V+Ni) ratios are indicative of oxic to dysoxic 

and anoxic to dysoxic conditions, respectively. TiO2/Ni and SiO2 versus (Al2O3+K2O+Na2O) 
discrimination diagram show that weathered samples is indicative of formation from the locally 
basic igneous rocks and alteration formed predominantly via sedimentation process under arid 

and semiarid conditions during the alteration of parent rocks and formation of clay minerals. 

 

Keywords: Smectite, Illite, Kaolinite, Coal seam, Alpu coal deposit, Turkey. 
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Healing clay has been traditionally used by man, both orally for therapeutic or nutritional 
purposes, and topically for therapeutic or cosmetic purposes. The frequent use of healing clay 

could impart some important health and skin care benefits and risks. Through ingestion clay 
particles could adsorb and make available, either for absorption and incorporation of bioessential 
elements, or for elimination by excretion of any potential toxic elements or toxins being ingested 

or produced during digestion, and within the toxic elements heavy metals deserve to be 
enhanced.  

 
Edible clay, a particular type of healing clay, has been traditionally used by man for 

nutritional and therapeutic purposes. The use of edible clay is a common practice in the so-called 

geophagy, the deliberate clay-eating, clay soil-eating, earth-eating, and pica (medical condition 
or eating disorder shown by individuals addicted to eat earth substances), that has been observed 

in all parts of the world since antiquity, reflecting cultural practice, religious belief, and 
physiological needs, be they nutritional (dietary supplementation) or as a remedy for disease. 

 

Clay-eating and clay soil-eating could be performed as previously prepared cookies 
sucked or crunched, as natural lumps crunched, or yet as beverage of clay water dispersion 
(argillic water), and it could provide, either benefits (antacid, gastrointestinal protector, 

antidiarrhoea, laxative, homeostatic, emetic, and anti-anemic), or risks (heavy metals poisoning, 
bowels blockage, and microbial contamination) to human health. Much has been investigated 

about the physical, physicochemical and chemical properties of edible clays, but little is still 
known about their real health effects and consequences. Clays such as those named kaolin, 
bentonite, palygorskite, sepiolite and talc are reported in Pharmacopoeias and commercialized in 

Pharmacies. Being considered medicines such clays could participate in pharmaceutical 
formulations as active substances and/or as excipients (inert fillers or diluents, as a rule). Hence 

the sanitary control and safety, both chemical (particularly of heavy metals) and microbiological 
(particularly of pathogenic microorganisms) of edible clays traded through well identified and 
registered dealers, needs to be monitored and regularized to ensure compliance with general 

medical and pharmaceutical legal regulations in force. On this subject no specific legislation 
exists for edible clays, products that could be included into the concept of ethnopharmaceutics 

(Heirich and Pieroni, 2011), and as so their compliance with the guidelines proposed in 
pharmacopoeias (EP 7.0, 2011; USP 36-NF 31, 2013) should be taken into account. The 
international trade of edible clays could be well limited to very few duly certified pharmaceutical 

enterprises, able to guarantee their chemical and microbiological safety.  
 

In general and in what edible clays are concerned they do not undergo any chemical and 
microbiological control. Several examples disclosed in specialized literature point out to the 



5th Mediterranean Clay Meeting - MCM201625 

25-29 September 2016, İzmir, Turkey 

33 

 

health risks attributed to edible clays, particularly to those sold in open markets. Health risks 
might come also from the water, not always potable, used to prepare the “argillic water” 

beverage. 
 

 

Keywords: Geophagy, edible clay, health risks, sanitary control and safety. 
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The zeolites are an important group of industrial minerals, used increasingly in recent years 
based on their physical and chemical properties. 82 species and 13 compositional series and of 

zeolite minerals are found in the nature and heulandite and clinoptilolite are known among the 
most common ones. Although a variety of methods used in the study of zeolites, various  
criterions to distinguish heulandite and clinoptilolite were proposed by using data from 

crystallographic, optic and scanning electron microscopes-SEM for morphology, X-ray 
diffraction-XRD for dhkl measurement, differential thermal analyses-DTA for high thermal 

behavior, electron microprobe-EMP and energy dispersive spectrometer-EDS for mineral 
chemistry. This study aims to discuss the criterions on the distinguishing of 
clinoptilolite/heulandite group minerals in the light of literature results by adding the combined 

XRD and TS (thermal stability) and also mineral chemistry findings obtained from Anatolian 
zeolite deposits within the borate-bearing lacustrine basins. Heulandite group minerals are 

divided into two isostructural series as heulandite series (Ca0.5,Sr0.5,Ba0.5,Mg0.5,Na,K)9 

[Al9Si27O72]. ~24H2O (Ca-, Na-, K- and Sr-heulandite) and clinoptilolite series 

(Ca0.5,Sr0.5,Ba0.5,Mg0.5,Na,K)6 [Al6Si30O72]. ~20H2O (K-, Na- and Ca-clinoptilolite) and there 
also compositional continuity (solid solution series) between two end members according to the 

report of the Subcommittee on Zeolites of the International Mineralogical Association. Si/Al 
ratio ranging between 3 and 5 (<4.0 for heulandite, ≥4.0 for clinoptilolite) in the heulandite 
group minerals shows that transitional types might be found in these group minerals. On the one 

hand, heulandite group minerals could be called as alkali or alkali earth clinoptilolite/heulandite 
based on the ratio of alkali/alkali-earth cation is bigger or less than 1, respectively. On the other 
hand, heulandite group minerals can be classified into four species in terms of TS (I450 °C / I25 °C 

ratio of d020 peak at 8.85-8.99 Å): (i) TS=1.00-0.75 for alkali heulandite/clinoptilolite, (ii) 
TS=0.75-0.50 for alkali earth-alkali heulandite/clinoptilolite, (iii) TS=0.50-0.25 for alkali-alkali 

earth heulandite/clinoptilolite, (iv) TS=0.25-0.00 for alkali earth heulandite/clinoptilolite. In 
conclusion, the compositional continuity of heulandite group minerals, in other words the 
presence of intermediate/transitional members (Ca-, Na-, K-, Sr- and/or Ba-

heulandite/clinoptilolite) may be difficult to distinguish these minerals.  The distinction of alkali 
and alkali-earth can be made by the thermal stability values as well. XRD, DTA and SEM data 

should be evaluated as a limited approach. The best method for distinguishing these two minerals 
seems to be determined the chemical composition. 
 

 

Keywords: XRD, DTA, thermal stability, chemical composition, Anatolia 
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In this study, bentonite poly (methyl methacrylate) (Bent-PMMA) nanocomposites were 

prepared with microwave irradiated Bent.  Amounts of 1 g of Bent samples were subjected to the 

microwave radiation between 30-90 seconds. These samples were immediately added to the 0,1g 

PMMA (Goodfelllow) dissolved in 50mL chloroform. Then the obtained dispersions mixed for 2 

hours. The resulting Bent PMMA mixture was filtered, the solid portion was allowed to stand at 

room temperature vacuum drying. An amount of 200 mg of the resulting powder sample was 

prepared as 13 mm diameter pellets under 6 tons of pressure. Dielectric spectroscopy was carried 

out 20-1MHz. It was observed that reel permittivities (e¡) of samples were decreased with 

increasing irradiation time. From the loss factor (tan (d) behavior, it was observed that relaxation 

frequencies were shifted to the lower frequencies with respect to pristine Bent. XRD 

measurements indicate that no intercalation was occurring, but d-spacing values were slightly 

decreased with increasing irradiation time. FT-IR spectra show that, microwave irradiation up to 

60 seconds, affects absorbed water in the clay structure and longer irradiation time than 60 

seconds, structural water slightly affected from microwave irradiation. 

 

Keywords: Bentonite, PMMA, Dielectric, XRD, FT-IR  
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Holocenealluvial and lacustrine deposits characterize the so-called Holocene fills of the Bor-
PınarbaĢı area (central Turkey) and consist of gravel, sand, mud, and paleosol units. To 
understand the any climate changes hidden in sedimentary material and paleosols, it is planned to 

perform XRD (X ray diffraction), SEM (Scanning Electron Microscope), and XRF (X-Ray 
Fluorescence) and geochronological (14C) analysis due to determine geochemical, mineralogical 

sedimentogical compositions. During the Pleistocene, a shallow freshwater lacustrine phases and 
paleosols are identified from 12 500 to 11 000 yr BP. The Holocene environmental evolution 
shows a period of paleosols, marshy or shallow lake sedimentation from 2.200 yr BP. The 

mineralogical content of sediments from the study area can be subdivided into two groups: (1) 
clay and mud rich levels, which are mainly composed of illite, 7 Å minerals kaolinite, chlorite, 

opal CT, quartz, feldspar and zeolite (phillipsite and erionite); (2) paleosol horizons, which are 
mainly composed of palygorskite and in places sepiolite, opal CT, quartz, feldspar, zeolite 
(phillipsite and erionite) and goethite. Whereas group 1 is clearly terrigenous and group 2 is most 

probably authigenic, as indicated by its abundance in samples and its appearance in SEM 
photographs. 

 

 

Keywords: alluvial and lacustrine sediments, Bor basin, mineralogical-geochemical content, 

Holocene, Central Anatolia. 
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Explosive eruptions of Sahand volcanoes have distributed extensive pyroclastic debris in NW 

Iran. They pyroclastic sequence in lower part composed of alternation of volcanic sands, 
silty-clay volcanic ash-rich layers, lapilli pumice and unconsolidated conglomerates with 

juvenile and cognate volcanic materials. Towards the upper part of sequence pumice, 
unconsolidated conglomerates, mudflows and lahars are dominant. They were deposited on 
the Upper Miocene to Pleistocene period through surge to fall out process. In this study, 

silty-clay rich samples collected from north of Tabriz city where pumice quarries are 
investigated in order to reveal their mineralogical characteristics and diagenetic evolution. 

Based on petrographic studies quartz, plagioclase, biotite, amphibole and volcanic shards are 
main constituents that dispersed in clay minerals and volcanic glass matrix. Studies with 
XRD on non-oriented samples indicate the presence of quartz, cristoblite, feldspar and clay 

minerals. For identification of clay minerals friction for diffractograms use, well-oriented 
clay tiles were prepared. Sample pretreatment followed standards used for X-ray analysis and 

includes, Mg-saturated, air-dried K-saturated, K-saturated heated in oven at 550° C and Mg- 
saturated, glycol solvated. XRD studies revealed the presence of kaolinite, illite, chlorite and 
smectite in analyzed samples. Kaolinite is invariably rather abundant, but for the rest the 

composition is quite variable. The formations of kaolinite and sulfate minerals like 
tamarugite and gypsum can be related to alteration in acidic condition and sufficient 

hydrolysis, and existence of illite and chlorite can be attributed to hydrothermal alteration of 
feldspars and ferromagnesian minerals respectively.Meanwhile, presence of smectite to 
considering of chemical composition of volcanic rocks and associated pyroclastic sediments 

together with crushed igneous minerals imply for epiclastic source in genesis of these 
minerals.   

 
 
Keywords: tephra, clay mineral, XRD, kaolinite, Sahand, NW Iran  
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A series of metals (Mg, Zn, Al, Cu and Fe) impregnated catalysts over montmorillonite were 

synthesized and studied for the catalytic degradation of waste polystyrene. The catalysts were 
prepared by the wet impregnation method and characterized using N2 adsorption/desorption & 
SEM techniques. The degradation reaction was carried out in a Pyrex reactor to study the effect 

of temperature, reaction time and feed to catalyst ratio. It was found that 5% Al/Mt and 20% 
Fe/Mt having high activity and good selectivity toward low molecular weight aromatic products 

with a limited number of products. Catalytic activity and selectivity 5% Al/Mt and 20% Fe/Mt 
were found almost the same. Using 5% Al/Mt catalyst, the yield of products was 8.49 wt.%, 5.13 
wt.%, 49.28 wt.% and 2.80 wt.% and using 20% Fe/Mt catalyst , the yield of products was 10.15 

wt.%, 6.42 wt.%, 50.93 wt.% and 2.31 wt.% for toluene, ethylbenzene, styrene and α-
methylstyrene, respectively.  

 

 

Keywords: Polystyrene degradation; impregnated catalysts; montmorillonite; catalytic activity. 
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The Late Miocene-Pliocene units comprises bituminous shale, bituminous marl, marl, coal seam, 
siltstone and sandstone deposited in a fluvial and lacustrine environment, with associated tuff 

and tuffite. Serpentinite, sandstone,  bituminous shale and tuffaceous host rocks of the coal 
deposit are partly to completely argillized and partially cabonate cemented and have stockwork 

type silica in-fill fissures. Smectite, illite, and kaolinite are associated with quartz, feldspar, 
olivine, gypsum and pyrite. Oriented flaky illite with irregular outlined kaolinite, and smectite 
flakes edging and coating relict feldspar and volcanic glass grains developed by a dissolution-

precipitation mechanism in an alkaline micro-environment during deposition and diagenetic 
process. The occurrence of subrounded microorganisms on resorbed feldspar and the coexistence 

of smectite/illite flakes with organic material, pyrite, and siderite indicates that degradation of 
feldspar and devitrification of volcanic glass is biologically mediated. Enrichment of LREE 
relative to MREE and HREE with a distinct negative Eu anomalies reflect fractional 

crystallization of feldspar and amphibole. Alteration of feldspar, biotite, serpentine and volcanic 
glass resulted in the concentration of Al+Fe, Mg, and K in a stagnant envrionment and 
precipitation of beidellitic smectite and illite in an alkaline environment. Kaolinite precipitated in 

an acidic open hydrological system. An increase in Ni/Co and V/(V+Ni) ratios in altered units 
also suggest anoxic and anoxic to dysoxic conditions. Occurrence of Pityosporites microalatus 

(Pinus),Laevigatosporites haardti,Pityosporites spp.,Polyvestibulopollenites verus (Alnus), 
Compositae and Graminae in the Seyitömer coal deposit suggest subtropical to warm-
temperature humid climate during Late Oligocene-Middle Miocene period. Association of 

argillization and silicification with coal, microorganisms, pyrite, and gypsum indicates a swampy 
environment and partial hydrothermal processes. This suggestion is corroborated by the 

calculated formation temperatures from stable isotope analysis of 30–463 C̄ for smectite and 

140–156 C̄ for illite. The high dS isotope values (16.8–33.3‰) indicate a mixed diagenetic and 

hydrothermal origin for the sulphide and sulphate minerals.  
 

 

Keywords: Smectite, Illite, Kaolinite, Coal seam, Neogene, Seyitömer coal deposit, Turkey. 
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The problem of swelling clay is a common phenomenon in oil and gas drilling practice. Certain 
types of clay increase their volume in contact with water. In this case the wellbore diameter 

reduces which causes problems with proper cementation and can even block casing string in a 
wellbore. The problem can be addressed with innovative downhole tool which cuts swelled clay 
from walls of wellbore, scatters and allows it to circulate to the surface with drilling fluid. The 

prototype of the  wellbore tool was tested on laboratory work station which imitate wellbore 
environment. The work station consists of  a 1.5m long container imitating stretch of wellbore, 

two hydraulic cylinders providing reciprocating motion of the tool with maximum 15 tons of 
load and hydraulic system. The container is filled with clay with tubular space left free. The clay 
in the container is then compressed and wetted. After that, the tool connected to a casing pipe is 

pushed through the hole with circulation of drilling fluid. The drilling fluid flow rate is measured 
with electromagnetic sensor, force is measured through pressure in hydraulic cylinders oil 

circuit. Speed of tool linear movement is also recorded. Geometry of hole before and after tool 
run is inspected and measured. The study allowed to evaluate influence of swelling clays on 
force needed to push the tool through, compared to standard cementing shoes. Hole geometry 

improvement and its sustainability, ability to wash and scatter clay material was also 
investigated. 
 

 

Keywords: clay minerals, oil & gas, swelling, borehole 
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This study investigated the use of lime to stabilize high-water-content high-plasticity clay for use 
in fill layers of high embankments of the industrial region roads in Hadımköy Ġstanbul.Clayey 
soils usually create significant problems for earth fill works. In general, if the geotechnical 

properties of the existing soil are inappropriate, the soil is either replaced with a suitable fill 
material or improved on-site with various methods. Lime stabilization is the commonly used 

method for the stabilization and drying of clayey soils. As a result of lime stabilization, 
significant growth of strength occurs besides the change of clay‟s geotechnical and plasticity 
features.Clays or silts are defined as highly plastic if the Liquid limit of the soil is greater than 50 

% according to unified soil classification system. At the beginning, High plasticity silt (MH) and 
High plasticity clay (CH) soil was stabilized with hydrated lime and hydraulic lime at optimum 

water content and the results of both types of lime were compared. Usually, drying of high-
water-content clays is almost impossible at construction sites. The hydraulic lime was chosen for 
the real application and then, the research investigates the possibility of stabilizing high-water-

content clay with hydraulic quicklime without drying the soil. At the beginning of the work, 
Atterberg limit tests, sieve analysis and Proctor tests were performed on the soil samples. The pH 

method indicted that the appropriate lime content for stabilization was 3% by weight, and 
Atterberg limit tests were conducted at various lime contents. The original water content was 30-
34%, which is very high compared to the 18% optimum water content of the natural soil. The 

optimum water content increased to 18-24% with hydraulic lime. The water content of the soil 
decreased to 20-24% with hydraulic quicklime in the field works. Hydraulic lime decreased the 

water content of the natural clay soil during hydration and the water content of the mixture 
approached the optimum water content of the clay soil with lime. This resulted to large increases 
in strength of up to 15 times that of the natural clay soil. The California bearing ratio (CBR) for 

soaked samples also increased from 4-6% initially to 30-75% with hydraulic lime, due to the 
reduced swelling capacity of the clay. The soil becomes suitable as earth fill for road 

constructionat the subgrade level and beneath. Quicklime additive improved the stabilization of 
high-water-content silty soil. Improvements to existing soils reduced the need for “cut and fill” 
during construction works, thereby reducing environmental impacts. Soil investigation by 

drilling was conducted after 1 year of application in the high embankments stabilized by lime. 
Standard penetration tests showed high values for 10 meter high embankments that are ~ 25-50 

at various depths. This application had many operational and environmental benefits for the 
region in Istanbul. In the field  850,000 m3 of soil were stabilized for the roads of the industrial 
region. Hence, ~ 120000 truck movements will not take place in the Istanbul city. Carbon 

emission, machinery, traffic and quarry damages will be less compared to the classical method 
which is the replacement of the soil with a new quarry material. 

 

Keywords: clay, lime, stabilization, quick lime, hydrate 
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In this study, sepiolite poly (methyl methacrylate) (Sep PMMA) nanocomposites were prepared 
by solution mixing at different temperatures (-16, -8, 0, +8, +16 and +24°C). An amount of 0,1g 

PMMA (Goodfelllow) was dissolved in 20mL chloroform and added to 30 mL chloroform 
containing 1g Sep (EskiĢehir) dispersion at a given temperature. The resulting Sep-PMMA 

mixture was filtered, the solid portion was allowed to stand at room temperature vacuum drying. 
An amount of 200 mg of the resulting powder sample was prepared as 13 mm diameter pellets 
under 6 tons of pressure. Dielectric spectroscopy was carried out in 0,1-1MHz. It was observed 

that reel permittivities (e¡) of the studied samples were increased with decreasing mixing 

temperatures. From the loss factor (tand) behavior it was observed that relaxation frequencies 

were shifted to the lower frequencies. XRD measurements indicate that no intercalation was 
occurring, but d-spacing values were slightly decreased, especially at 0 and -8°C. Adsorption 

experiments were carried out by shaking 0.1 g Sep samples in 50 mL PMMA aqueous solutions 
of 3.5 mg L-1 at various temperatures. Following the adsorption period, the dispersion was 

centrifuged for 15 min at 5000 rpm, and the concentrations of the residual PMMA, Ce, were 
determined by a Shimadzu UV-2450 UV–VIS spectrophotometer. According to the results, 
maximum adsorption capacity was observed at 0°C and minimum adsorption capacity was 

observed at 24°C. 
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Illite is a clay has the capability of adsorption of several toxic chemical types such as heavy 

metals, pesticides and synthetic dyes. In the present study, illite was utilized for the removal of a 
cationic synthetic dye from aqueous solutions. Methylene blue was selected as the model 

synthetic dye. The experiments were performed at different concentrations of methylene blue 
and for various illite amounts. Several adsorption parameters, e.g. aqueous phase concentration, 
adsorbent amount, contact period and temperature were observed to have influence on the dye 

removal efficiency. The results showed that adsorption efficiency increased with the increase in 
adsorbent amount and decreased with an increase in dye concentration. The data shows that the 

removal efficiency increased with the increase in contact time while temperature had a negative 
influence on the process. Over 90% removal rate was obtained during the experiments carried 
out in the range of the parameters investigated. Several types of kinetic models were used to 

interpret the kinetic data and the pseudo-second order was found to be the most appropriate 
fitting them. Langmuir, Freundlich and Temkin isotherms were applied to the data and the first 

was observed to describe the data. The thermodynamic data shows that adsorption was 
exothermic. This study clearly presents that illite can be used as an adsorbent during the removal 
of methylene blue, a synthetic dye widely used in the textile industry, and also to clean the 

wastewaters.  
 

 

Keywords: Illite, synthetic dyes, methylene blue, adsorption, equilibrium, kinetics, 
thermodynamics 
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In the construction of oil and gas well, improper displacement work (primary cementing) may 
cause poor zonal isolation, cement channeling, remedial squeeze cementing, and lead to a 

severeproblem. In drilling, a phenomenon of swelling clays is frequently Observed. It has an 
important impact on the cementing quality. The annular space between two pipes was fitted with 
obstacles imitating swelling clay, then the drilling fluid and cement was pushed through. Finally 

after cement has bonded the pipe was cut into sections and imaged 3-D imaged with CT. The 
presentation will describe of experimental data, about the impact of the presence of clay minerals 

and the phenomenon of swelling on the quality of the cement bond in a cased borehole. Research 
was intended for the determination of the influence of wellbore geometry imperfections, 
especially resulting from swelling clay expansion and drilling mud removal on cementation 

process quality.  
 

 

Keywords:Swelling clays, cement job, wellbore gemetry, CT, computer tomography. 
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The study area is located in the Cappadocian Volcanic Province (CVP) in central 

Anatolia.Alteration of the ophiolitic basement rocks resulted deposition of an enormous amount 
of argillaceous sediments of the Ürgüp Formation in the depression zones caused by step faults. 
These argillaceous sediments intercalated with several ignimbrite and basaltic lava flow levels. 

The Upper Miocene MustafapaĢa member of the Ürgüp Formationcomposed ofthick bedded and 
well welded, green, yellow, and dark red mudstones locally including sandstone and 

conglomerate lenses. Desiccation cracks, plant rootlets and iron oxide stains, and locally 
manganese oxide coatings indicate the emergence of the sediments. Sandstones and 
conglomerates of the MustafapaĢa member are tight grain-supported and cemented by clay, 

calcite, iron oxide and enclose Fe-oxyhydroxidized amphibole, pyroxene and olivine. 
Furthermore accessory opaque minerals such as ilmenite, magnetite, and hematite have been 

observed in the clastic sediments. In thin sections, these minerals commonly have well cemented 
and compacted. Decomposition of amphibole, pyroxene, feldspar and volcanic glass from 
volcanic and ophiolitic materials releases Ca, K, Fe, Mg, Al, and Si which are required for 

precipitation of illite and locally calcite in the alkaline shallow lacustrine environment. The 
edging of irregular smectite flakes by trace illite developed as a result of a dissolution and 
precipitation mechanism under alkaline micro-environmental conditions during early diagenesis. 

Average total organic carbon and CaO ranges from 0.23 to 2.42 wt.% and 2.71 to 11.68 wt.% in 
the mudstones, respectively. Mudstones contain abundant smectite associated with traces of 

illite, chlorite, and kaolinite, feldspar, quartz along with opal-CT, iron oxide phases, and locally 
calcite. Micromorphologically, moderate to high crystalline smectite plates edges rod-like 
amphibole, feldspar crystals, and devitrified volcanic glass. Illite fibres also edges smectite 

having irregular outline in mudstone samples suggesting dissolution of smectite and precipitation 
of illite. Additionally irregular flaky smectite in the mudstone samples encloses euhedral micron 

sized micritic calcite indicate authigenic calcite occurrence. According to d18O and dD values of 
the smectite and smectite+illite fraction samples, formation temperatures of the clay fraction 

range between 80°C and 110°C. Micritic calcite precipitation and Fe-oxyhydroxidation and 
conversion of smectite to illite indicate alkaline conditions during early diagenesis.  
 

 
Keywords: Cappadocian Volcanic Province, mudstone, diagenesis, smectite, illite, Turkey.  
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New ceramic supports from Tunisian natural zeolite have been prepared and characterized. The 
choice of this material has been based principally on its low cost, natural abundance and 
interesting properties. The granulometry of the natural zeolite powder has been reduced by ball 

milling. The ceramic zeolite supports have been prepared by adding organic additives in order to 
impart plasticity to the wet powders. Moreover Starch has been added as a pore former agent. 

Optimal sintering conditions have been found for the preparation of disk-shaped supports. The 
deposition of the active metals (e.g. iron, copper or platinum) has been performed by 
impregnation methods from conventional precursors for catalyst preparation. The catalytic disks 

have been calcined at 300°C and subsequently a first activation to the metal form has been 
carried out by liquid phase reduction with sodium borohydride. The ceramic membrane was 

tested as nitrate filtering. This material showed interesting improvement in the ability for nitrate 
removal from water. 
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The unique features of nanoclay such as its platelet-shape structure, flame retardancy, high aspect ratio, 
and high mechanical and barrier properties make it a suitable candidate for developing novel polymeric 

systems such as polymer nanocomposites, cellular polymeric foam structures, and multiphase polymeric 
blend systems for a wide range of applications. This study reviews the role of clay nanoparticles on 

introducing innovative polylactide (PLA)-based biopolymeric systems. More specifically, we have 
studied the importance of nanoclay on development of high-performance microcellular PLA foam 
structures. The presence of clay nanoparticles during the foam processing improves the low melt 

strength of PLA and together with the induced crystals through heterogeneous crystal nucleation 
assistance of clay, highly expanded PLA foam structures were developed. Moreover, the clay particles 

together with the nucleated crystals introduced heterogeneous cell nucleation sites due to the generated 
pressure variations. Hence, the highly-expanded PLA foam structures were developed with significantly 
reduced cell size which are categorized as microcellular systems. On the other hand, the role of 

nanoclay particles on development of novel biopolymeric blend systems of PLA-poly[(butylene 
adipate)-co-terephthalate] (PBAT) has been also examined. The selective localization of nanoclay at the 

interface of PLA matrix and PBAT dispersed-phase significantly improved the viscoelastic properties of 
the blend system which could considerably enhance the processability of PLA system. Meanwhile, the 
localization of clay at the two-phase interface introduces a blend system with minimized chance of 

droplet coalescence during further processing steps. The innovative blend system will also possess an 
important enhancement on mechanical and barrier (gas and thermal) properties in presence of clay 

platelets at the interface.  
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Detailed investigation of alteration zones in the vicinity of Ahırözü-Hamidiye-ÜçbaĢlı villages at 
the Southeast of Mihallıççık, EskiĢehir revealed a typical low-sulphidation system formed above 

the paleogroundwater level. Triassic age is assigned to blue-green schists, and ultramafics of the 
area by General Directorate of Mineral Research and Exploration of Turkey (MTA). The 
observed alteration zones are confined to granitic intrusions crosscutting the schists in the area. 

Systematically acquired field specimens were petrographically investigated to reveal their 
textural and mineralogical characteristics; primary and secondary mineral phases were identified 

by XRD and SEM-EDX analysis; and the effects of hydrothermal alteration on the whole rock 
chemical composition of rocks were determined ICP-MS analysis. Fluid inclusion analyses were 
performed in order to estimate the homogenization temperatures and salinity (NaCl %) values, as 

well. 
 

The Ahırözü kaolin deposits are typical magmatic steam heated zones close to the surface and 
characterized by argillic and propylitic structurally controlled low-sulphidation hydrothermal 
centers at different paleosurfaces. These zones were formed when the hot acidic fluids with 

temperatures upto 2500C with a maximum salinity of 4.8 wt. NaCl % equiv. interact with large 
quantities of groundwater when ascending from the source magmatic rocks. The fluids and wall 

rocks act together around N30W oriented structural conduits and fluids neutralized. The argillic 
(composed of kaolinite, smectite and illite paragenesis with minor dickite and pyrite) and 
overprinting propylitic alterations in country rocks around the fault zones is very narrow and 

contains some rare natroalunite. These zones allowed the penetration of fluids with very high 
porosity and permeability.   

 
Smectite is found associated with chlorite, as discrete or mixed layer smectite-chlorite crystals. 
Based on the XRD analyses and petrographical investigations it has been considered that the 

granitic rock has been altered to host the kaolin-rich deposit in the study area, due to the presence 
of relict graphic texture, potassium-rich feldspar, and quartz in the kaolin samples. The 

unsilicified kaolin samples have average SiO2, Na2O and Al2O3 contents as 73.65 %, 0.03% and 
16.91%, respectively, which also supports this result. 
 

 
Keywords: Hydrothermal alteration, argillic alteration, kaolin deposit, low sulphidation system, 

Ahırözü, Turkey 
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The study area is located in the KırĢehir province and its surroundings. Upper Miocene to 

Pliocene lacustrine sediments of the Kızılırmak Formation with variable thickness covers large 
areas in the region. The formation is composed mainly of reddish-brown mudstones with 

conglomerate and sandstone lenses and also includes Pöhrenk evaporite (gypsum-anhydrite), 
Mucur tuff, and Kozaklı limestone members. These mudstones also host the evaporitic modern 
sediments of Seyfe Lake which is located within a depression caused by NW–SE-trending fault 

zone. Furthermore Quaternary calcretes are widespread and occur generally upper parts of the 
Upper Miocene-Pliocene mudstones. The lacustrine sediments of the Kızılırmak Formation were 

examined with X-ray diffractometry, scanning and transmission electron microscopy, energy 
dispersive spectroscopy, and chemical analyses. These mudstones consist primarily of smectite, 
and minor amounts of calcite, quartz, feldspar, illite, kaolinite, and amorphous material are 

present. These sediments are also locally associated with palygorskite related to calcrete. 
Micromorphologically, the association of palygorskite with calcite and edging smectite suggests 

that palygorskite may have formed from replacement of smectite or by direct precipitation due to 

the increased Al°Fe and decreased Ca/Mg ratios in meteoric-water under alkaline conditionsatan 

advanced stage of evaporation during and following calcification. Additionally, development of 
zonation characterized by abundance of calcite and gypsum in mud-flats at the lake margin and 
intermediate zones, and halite ± gypsum ± thenardite in the central zone, representing shallow 

lake sediments reflects the sediment distribution in the lake and influence of the modern 
warming climatic conditions. This zonation results an increase in the Na/Ca ratio, and the SO3, S, 

and Cl contents, originating from the surrounding the Kızılırmak Formation and salinity towards 
the centre of the lake. The concentration of Na+Cl and SO3+S/Cl at the lake center caused the 
precipitation of halite, and thenardite+halite, respectively at an advanced stage of evaporation 

under the high temperature conditions. Calcrete and evaporite in the lake sediments suggest the 
continuation of the global warming in central Anatolia from Late Quaternary to recent. 
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An analysis of T-O distances in layer silicates shows that tetrahedra with ideal Td symmetry are 

exceptionnal. Most of (TO4) tetrahedra have much lower symmetry. A predictive model, based on 
bond valences is proposed. In talc, each (SiO4) tetrahedron is adjacent to three identical (SiO4) 

tetrahedra and to three octahedra occupied by Mg2+. The charge balance on all oxygens is obeyed 
without distorsions of polyhedra and the (SiO4) tetrahedron exhibits four equal Si-O bonds, 1.624 
Å. This results in a single FTIR absorption band, around 1033 cm-1, observed only in willemseite, 

the Ni-talc, in the antisymmetric Si-Ob-Sias (i.e. Si-O//) and Si-Oapical (i.e. Si-O )̂ region. This 
band is split into two components at 1020 and 1050 cm-1 in Mg-talc, indicating a slight distortion 

of the SiO4 tetrahedron in this case. In phyllosilicates with charge generated in octahedra only, like 
hectorites Nax(Mg3-xLix)Si4O10(OH,F)2, the tetrasilicic magnesium mica K(Mg2.5Ã0.5)Si4O10(OH)2, 

and the tetrasilicic Li-micas tainiolite K(Mg2Li)Si4O10(OH,F)2 and polylithionite 
K(Li2Al)Si4O10(OH,F)2, the compensating cation induces a local charge excess on basal oxygens. 
The structure overcomes this charge imbalance by modifying the tetrahedral configuration, with 

three long Si-Ob (º 1.63 Å) and a short Si-Oapical (º 1.60 Å)bonds. This results in a splitting of Si-

O bands, with a low-intensity high-wavenumber band  at º 1100 cm-1 due to the Si-Oapical 

vibration, and a high-intensity, low-wavenumber one at º 950 cm-1. The intensity ratio of these 

bands is º 3/1 and reflects the proportion of Si-O bond species. These bands are complex and can 
be decomposed in elementary Gaussians whose positions and intensities reflect local fluctuations 

of the octahedral composition. The introduction of Al3+, or another less charged cation in the 
tetrahedral layer provokes the opposite effect. The basal T-Ob bonds become shorter and the T-
Oapical one increases in length. The tetrahedral regularity, initially observed for talc, is reached 

again for the composition A+(Mg2.5Al0.5)(Si2.5Al1.5)O10(OH)2, with A+ = Na+ or K, but the band 
position is shifted towards low-wavenumbers (35 cm-1). In more aluminous compositions, 

typically disilicic phases, like preiswerkite, Na(Mg2Al)(Si2Al2)O10(OH)2 or ephesite 
Na(Al2Li)(Si2Al2)O10(OH)2,  the trend continues, and basal T-Ob bonds become shorter than the T-
Oapical one. In this case, the T-Oapical stretching band is observed at a lower value, around 900 cm-1. 

On the whole, the shift of this band is considerable, from º 1100 cm-1 in tetrasilicic 2:1 layer 

silicates to º 900 cm-1 in disilicic ones. Therefore, using FTIR data as fingerprints in the T-O 

stretching range is misleading for phyllosilicates. 
 

Keywords : tetrahedral configuration, FTIR, charge balance, talc, smectites,micas 
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The Çankırı Basin is one of the largest Cenozoic basins in Central Anatolia, Turkey and has 

possible economical hydrocarbon and industrial evaporitic mineral reserves. After termination of 
marine conditions in the Middle Eocene the evolution of the Çankırı Basin continued under 

continental settings and resulted in clastics characterized by conglomerates, sandstones, 
siltstone/claystones and widespread evaporites. This investigation focuses on the Bozkır 
Formation, a Pliocene sucession composed of evaporite and claystone alternations. A total of 104 

samples were collected from a measured stratigraphic section of the Bozkır Formation for 
palynological, mineralogical and isotopic analysis.  Gypsum is the dominant mineral within the 

studied evaporite deposits. In places, due to enrichment of Mg+2 within the solution, dolomite 
together with calcite are also predominant. Abundance of smectite and illite/mica and chlorite 
associated with serpentine, mixed layered chlorite/smectite and mica/vermiculite all together 

refer to a basic environment. Kaolinite is observed in minor amount in clayey zones. The 
palynological analysis reveals the existence of a mixed forest (Pinus, Cathaya, Tsuga, Cedrus, 
Abies, Quercus, Ulmus, Juglans, Pterocarya, Acer, Carya, Carpinus, Fagus) dominated by 

Pinus with a widespread herbaceous understory (Poaceae) sparcely interspersed with open areas 
occupied by Asteraceae.   This flora reflects warm-temperate, humid climatic conditions.  

δ13C analysis show that vegetation was dominated by C3 plants.The persistent presence of 
amoeboid protozoa Arcella together with freshwater algae Botryococcus indicates presence of a 
stagnant freshwater. In general, clay mineralogy shows that the basic conditions adversely affect 

the pollen preservation during Pliocene in the Çankırı Basin.  
 

 

Keywords: Pliocene, mixed-layer clays, pollen,δ13C analysis, palaeoenvironment, 
palaeoclimate, evaporate, Central Anatolia-Turkey  
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In the present study, montmorillonite was modified with anionic surfactant sodiumdodecyl 
sulphate (SDS) for the removal of 2,4-dinitroanaline and S-metachlor herbicides from aqueous 

solution. The prepared modified montmorillonite was characterized by FTIR, X-ray diffraction 
and SEM. Different parameters such as pH, temperature, adsorbent dose, herbicide concentration 

are studied in batch adsorption process. Natural form of the montmorillonite showed higher 
adsorption capacity at pH 2 while the modified form of the montmorillonite showed higher 
adsorption capacity at pH 5 for 2,4-dinitroanaline herbicide. For S-metachlor maximum 

adsorption was found at pH 3 and 4 using natural and modified form of the clay, respectively. 
Surfactant modified form of the montmorillonite showed higher adsorption capacity 4.9 mg/g 

and 8.4 mg/g for 2,4-dinitroanaline and S-metachlor herbicides. Adsorption of both herbicides 
onto the modified montmorillonite followed pseudo-second order kinetic model. The 
experimental data for the removal of herbicides modified clay mineral fitted into Freundlich 

isotherm. Thermodynamic study suggested that adsorption is spontaneous and endothermic in 
nature.  
 

 
Key words: Montmorillonite; SDS; sorption; herbicides; 2,4-dinitroaniline. 
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Polymer-clay nanocomposites are one of the newest composite types, which its importance is 

came out especially after 2000. Polymers are used as matrix in these types of composites and 
clay minerals act as reinforcement material. By combining these two different structures, new 

materials can be synthesized which have better physical and chemical properties according to the 
normal polymers. Polymer-clay nanocomposites can withstand higher temperature than normal 
polymers. Additionaly, physical properties such as impact resistance can be improved. These 

composites can be used in daily life and industry where polymers are used [1]. 
 

In this study, firstly; 2-thiozyl methacrylamide (TMAAm) monomer  was  synthesized by 
reacting 2-amino thiazole with methacryloylchloride in the presence of triethylamine. Secondly, 
synthesis and characterization of 2-thioziyl methacrylamide-clay nanocomposites were done. 

Synthesis of composites were done in three steps which are; purification and cation exchange 
capacity (CEC) determination of clay, organoclay synthesis and nanocomposite synthesis. Pure 

clay was dried, its CEC is determined and than used in organoclay synthesis. CEC determination 
was done as written in ANSI/ASTM C837-76 standard. In organoclay synthesis, long chained 
dimethyl N-octadeshyl ammonium chloride was used as surfactant. Gallery distances of püre 

clay and organoclay were calculated by X-Ray Diffraction (XRD) analysis. Nanocomposite 
synthesis were done by in-situ polymerization. Composites; which contain %2, %4 and %6 clay 

by mass were characterized by XRD, thermogravimetric analysis (TGA) and scanning electron 
microscope (SEM). 
CEC of clay is 120 meq/100 g clay. Gallery distances of püre clay and organoclay were  1.20 nm 

and 0.96 nm, respectively. 
 

 
Keywords:  2-thiozyl methacrylamide (TMAAm),nanoclay, composite 
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Smectites with division of trioctehedral and dioctahedral sheet are important groups of clay 

minerals, consisting of montmorillonite, biedilite, spaonite and nontronite. The smectite‟s 
layered structure let some molecules be hosted in the interlayer space by way of charge balance 

for crystal structure and because of this feature smectites respond surface treatment such as 
pillaring, acid and ultrasonic activation thoroughly. Last decades, acid activation of alumina 
silicates have been studied many times and additionally smectites are already attractive owing to 

the fact that they are low cost, natural and abundant. In this study, activation of Artvin Bentonite 
(abbreviated as AR) was examined at different temperatures and various acid/clay ratios.   

Temperature range that reaction was done differ from 25°C to 98°C and also reaction time was 
varied as 6h, 12h, 24h, 36h and 48 h. At the end of the experiments the obtained samples was 
characterized by FTIR, XRD, SEM and N2-Adsorption/desorption isotherms. In the light of all 

data collected from these experiments, it is clearly seen that as the temperature increased so the 
surface area increased linearly up to 4 times by increasing number of smaller meso pores - near 

micro pore region  < 2nm-. Acid activation affected interlayer exchangeable ions and water 
environment of clay so peaks of dehydroxlation and removing of intercalated water were shifted 
and sharpened in TG/DTA thermographs. XRD diffraction patterns explain the effect of acid 

treatment on raw AR, especially non-clay groups, such as dolomite and calcite, peaks on AR. As 
a result of the study, Acid activated AR samples may be evaluate as a good catalyst candidate 

with their increased surface area and pore arrangement.   
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The main objective of the conducted research was to evaluate influence of annular space 

reduction due to swelling clays on the  cementation process outcome. The reason for the analysis 
of this issue is the insufficient casing bonding with cement and emerging channels in the cement 

slurry. This leads to a lack of reservoir zones insulation which reduce companies revenue and 
can result in environmental contamination.  For those reason several shallow wells have been 
drilled (99 meter true vertical depth). Wells were located in close proximity on the site where 

approximately 20 meter thick rock layer containing montmorillonite have been previously 
observed. After drilling stage to  the each well 1 m3 of water was added in order to maximize 

geometry changes, which were monitored on every stage using six arms caliper. In a portion of 
these wells a new type of guide tool has been used which was working as calibrator. As a 
consequence, radial gap was provided  at levels were partial closure of the borehole have 

occurred.  Casing columns have been cemented using standard A API type cement. After 28 days 
various logs have been conducted to determinate well integrity. As a result a significant 

improvement in cement bound to the casing columns and channels presence reduction can be 
observed. This implies that obstructions caused by the clay materials have negative effect on the 
well integrity. These results indicate validity of the casing guide tools use to improve borehole 

geometry immediately prior to  cementing phase.  
 

 

Keywords: swelling, clays, well, integrity, cementation 
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Istanbul, is one of the world‟s oldest cities and has great cultural and economic character, with its 
historical, geopolitical position and growing population. Due to rapid growth of Istanbul, with a 
population in excess of 12 millions, new planned settlement areas are needed. One of the most 

problematic and unplanned growth areas of Istanbul is Gürpınar, which was historically covered 
by agricultural areas, has been transformed into an urban area containing villas, apartment 

complexes, and industrial areas in addition to new highways and couple of lifelines.Urban 
growth in Gürpınar involves one of the Istanbul‟s riskiest areas in terms of mass movements and 
swelling potential of Gürpınar clays. Therefore, engineering geological investigations are critical 

in determining the soil behaviour and swelling potential of the formation. For this purpose, 
coordinated sampling and laboratory tests are carried out for the determination of Atterberg 

limits, consolidation, and swell potential of the Upper Oligocene Gürpınar clay deposits. Also, 
literature data sets are investigated and classified to evaluate soil behavior of the studied area. 
Active swelling zone are investigated, and empirical relations between the index properties and 

swelling parameters of the clay are suggested in order to estimate swelling potential. In 
conclusion, swelling parameters and index properties are used to produce the swelling potential 

contour maps of the studied area. These maps include contour lines of swelling pressure and 
swelling percentage of the Gürpınar clay on the studied area. Goldensoftware Surfer program is 
used to prepare the maps.  

 

 

Keywords: Methylene Blue Value, Atterberg Limits, Swell Pressure, Soil Behavior, Gürpınar 
Clay, Çekmece Basin 
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The pressuremeter test is one of the borehole loading tests conducted to determine the properties 
of soils under the foundationsof constructions. The basic idea in this experiment is to expand the 

borehole opening in order to measure the pressure-strain relationship of soils. Another widely 
used test to determine the soil properties is Standard Penetration Test (SPT). The results of these 

two field tests can be used to accurately obtain the consistency and firmness of soils. In order to 
determine the relationship between these two tests in low and high plasticity clay soils, 20 
borehole were driven in a site having low and high plasticity clay and these two tests were 

conducted at these boreholes at different depths of 1.5 - 4.5 m. Pressuremeter Deformation 
Module (EM) and Net Limiting Pressure (PL) of soils were calculated after the pressuremeter 

tests. These values were then compared with the SPT (N30) and SPT (N60) results and a very 
strong relationship was found between the results of these two tests in low and high plasticity 
clay soils. An empirical equation was developed to obtain  EM and PL values of such soils from 

SPT test results. These values can then be used to calculate soil bearing capacity as well as the 
soil settlement. Finally, undrained shear strength of soils (cu) calculated using the pressuremeter 
test results can be easily calculated by using SPT values for high and low plasticity clay soils.  

 

Keywords: Pressuremeter, Standard Penetration Test, low and high plasticity clay, undrained 

shear strength, correlation 
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Recently, acid-activated clays have received much attention in organic synthesis due to their 

unique structural and physicochemical properties, their variety of potential applicability and low 
cost. In spite of the well-known fact that the variation of the strength and the number of acid sites 

allows adjusting the activity of acid-activated clays, this moment has not been studied in detail. 
Because design of acid-activated clays can be important in terms of particular reactions, we 
investigated the effect of acid activation of natural clays (montmorillonite, kaolin and 

metakaolin) by 0.125-3.0 M solutions of HCl and HNO3 on their chemical composition, textural, 
physicochemical and catalytic properties.  

According to X-ray diffraction, elemental analysis and N2-adsorption/desorption analyses, the 
textural properties and chemical composition of acid-activated clays depend on the acid 
concentration. IR spectroscopy using pyridine as probe molecule points out that the amount of 

Brønsted acid sites (BAS) in clays rises with increasing acid concentration, while the strength of 
Brønsted acid sites varies negligibly. The amount and strength of BAS depend on the type of 

clay and decrease in the following order: 
0.5M HCl Montmorillonite > 0.5M HCl Kaolin > 0.5M HCl Metakaolin. 

The difference in Brønsted acidity and textural properties of clays affected their catalytic 

properties.  
The catalytic performance of these materials was investigated in the Prins cyclization of (-)-

isopulegol with vanillin to form octahydro-2H-chromen-4-ol (RI) and synthesis of solketal from 
glycerol and acetone (RII). 
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In reaction RI the selectivity towards octahydro-2H-chromen-4-ol depended both on the amount 
of BAS and the microporosity and decreased in the order:  

HCl Montmorillonite > HCl Kaolin > HCl Metakaolin. 
The molar ratio of (IIIa)/(IIIb) was influenced by the acidity, geometry and textural properties of 
the acid-activated clay. In reactions RI and RII Brønsted acidity was found to be a key factor for 

the adjustment of the reaction rate. In both cases the reaction rates rose with increasing of 
amount of BAS. 

 

Keywords: Natural clays, Acid modification, Catalysis, Synthesis of solketal, Synthesis 
ofOctahydro-2H-chromen-4-ol 
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Clays have a long history of use as catalysts and as supports in organic reactions, because 
clays are widespread, easily available and low-cost chemical substances with unique textural and 

physicochemical properties. The first 
application of clays as catalysts was cracking 
of oil (Houdry process, 1931). Since time the 

sphere of their catalytic influence was 
extended due to the development of different 

approaches for preparation of different type of 
clay-based systems, such as exchanged 
catalysts, acidic activated clay catalysts, 

intercalated catalysts, pillared clay catalysts 
etc. 

According to literature and our experience, catalytic behavior of clay-based catalysts depends 
on their textural and physicochemical properties. Thus, in Prins cyclization of (-)-isopulegol with 
vanillin to form octahydro-2H-chromen-4-ol catalytic properties of acidic activated 

montmorillonite with HCl depends on acid concentration. Activity of catalyst rises with increase 
in HCl concentration up to 1M and and then begins to decrease. Thus phenomenon is related to 
the variation of amount of Brønsted acid sites (BAS) and the microporosity of the catalysts.The 

same trend is observed in the presence of acidic activated montmorillonite with HNO3 in 
synthesis of solketal from glycerol and acetone. 

The nature and strength of acid sites and, therefore, catalytic properties, can be varied by 
change of cations and nature of polymeric metal hydroxides. One of the promising catalysts are 
layered clays intercalated by polymeric metal-containing inorganic oxocations (PILCs) due to 

the high material's resistance and stability, the development ofmicroporosity, the great surface 
area and the presence of acid sites (Brønsted and Lewis sites).  

Various factors affect the textural and acid-base properties of PILCs. Thus, in synthesis of 
propylene glycol methyl ether from methanol and propylene oxide in the presence of a series of Al-, Ga-, 
Fe,Al- and Zr,Al-PILCs, it was demonstrated that the chemical composition, crystallinity, degree of 
isomorphous substitution, nature of clay were the most important parameters. Moreover, it was found that 
the nature of polyoxocations and other factors, such as the intercalating solutions, conditions of 
hydrolysis, concentration, time and conditions of aging also affected the textural, physicochemical and 
catalytic properties of PILCs.  

 
 

 

Keywords: Clays, Clay-based catalysts, Acidic activation, PILCs, Acid catalysis 
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The transformation of kaolinite to halloysite-7Å was identified in the kaolin deposit of 
Gevrekseydi District of Kütahya Province, Western Turkey. In order to characterize the deposit, 

fourteen clay samples were extracted. Mineral characterization studies were done by using X-ray 
diffraction (XRD), X-ray fluorescence (XRF), differential thermal analyses (DTA), fourier 

transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM) techniques. 
Chemical compositions by electron microscopic analysis are compatible with X-ray and thermal 
analysis data. On the basis of the analyses results, the clay minerals of the deposit are halloysite, 

kaolinite, vermiculite and mixed-layer halloysite-kaolinite. Non-clay minerals are quartz, alunite, 
natroalunite, biotite, cristobalite, chabazite, goethite and magnetite.   

 

 

Keywords: Halloysite, kaolinite-halloysite, Kütahya, Turkey. 
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Recently a halloysite occurrence was identified in Pırnalıktepe area, Kütahya Province, Western 
Turkey, according to the results of X-ray diffraction (XRD), X-ray fluorescence (XRF), 

differential thermal analyses (DTA), Fourier transform infrared spectroscopy (FTIR) and 
scanning electron microscopy (SEM) techniques. 
 

On the basis of SEM images, halloysite was formed as a result of montmorillonite 
transformation. Montmorillonite was formed by means of hydrothermal alteration especially 

from rhyodacitic lava, and tuffs, lesser dacite. The deposits were altered by supergene 
weathering under the subsequent warm and humid climatic conditions, indicating the main 
exchange cations are thought to have been Ca2+ and Mg2+ at the outset of montmorillonite 

formation. In the beginning of the weathering, the exchange cations Ca2+ and Mg2+ would have 
been mostly leached out and replaced by H+. It is concluded that there is conversion to 

montmorillonite/halloysite mixed-layers, and finally transformation to halloysite.  
 

Keywords: Halloysite, montmorillonite, montmorillonite- halloysite, Kütahya, Turkey. 
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Limonite, due to the high amount of iron oxide contained in the industrial ceramics field are 
particularly subject to pigment production operation. In obtaining iron aventurine glaze from 

artistic ceramic glazes, Adding to between about 15-22% iron oxide to the glaze mixture has 
formed ideas limonite on this glaze can be used as an iron oxide source. In this study, limonite 
containing clay, obtained from the clay deposit near the town of Konya Doganhisar was added to 

borax and / or ulexite in increasing rates,  it was used in the preparation of iron aventurin ceramic 
glaze. Different from common aventurine glaze recipies, quartz it is not used in glaze mixtures 

because there are enough SiO
2
 in limonite clay. The resulting mixtures were subjected to 

grinding in an aqueous medium and were coated on biscuits made from red clay and vitrified 

clay and glaze firing was performed at 1000
o

C and 1100
o

C. To see the effect of the cooling time 

on the aventura crystals,  a number of these experiments were kept during cooling at 850
o

C for 5 

hr and 10 hr. 
  

 

Keywords: Iron oxide clay, Limonite, Aventurine glaze, Iron aventurine glaze 
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Tepeköy and Çamlık rhyolite and tuff which have hydrothermally altered to arigilized and  
silificied rocks  are used as flux in tile production in Çanakkale ceramic factory.  This study is 

aimed at assessing how mineralogy of these rocks affect the technological and physical 
properties fired ceramic bodies.  The five samples of different localities of Tepeköy and  three 
samples of Camlık area are used to prepare individual ceramic bodies and fired at 1175°C. The 

water absorption, firing shrinkage, firing and drying bending strength and color parameters of 
these bodies were measured. The results of Çamlık bodies exhibit lowest water absorption, and 

highest firing shrinkage and bending strength of experimental bodies. This mainly attributed to 
lower quartz content and higher ciristobalite and kaolinite content of Çamlık bodies than those of 
Tepekoy samples. The measured solidification index of Çamlık samples are also higher than 

Tepeköy samples, Therefore, the firing of Çamlık bodies  is more sufficient to develop enough 
liquid phase for its densification  

 

 

Keywords: Ceramic bodies, Flux,  Tepeköy, Rhyolite, Solidification index,  
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The products of explosive eruptions in the form of volcanic ash (tephra), after being transported 
for long distances, are settled and then altered to bentonites (smectite-rich volcanogenic clay 

rocks) in early diagenesis. In late diagenesis, these bentonites are transformed into K-bentonites 
by chemical modification and progressive illitization, and then finally into metabentonites by 

low-grade metamorphism (Fortey et al.,1996). 
 
K-bentonites formed by the diagenesis of volcanic ash are exposed within the limestone-

dolomitic limestone successions of the Yılanlı formation deposited on the Upper Devonian-
Lower Carboniferous shallow carbonate platform of the Zonguldak terrane. It was seen that 

yellowish-brown and gray-green colored K-bentonite horizons of the Yılanlı formation also 
contain abundant heavy minerals includin pyrite and monosulphides such as; pyrrhotite. 
Sulphide mineral crystals obtained from the K-bentonite samples which are investigated by 

Scanning Electron Microscopy coupled with Energy Dispersive X-Ray Spectroscopy (SEM-
EDX) present different kinds of morphologies such as; platy-hexagonal (or rose-like), cubic, and 

prismatic. Based on SEM-EDX and X-Ray Diffraction (XRD) studies of these sulphide minerals, 
it is revealed that some pyrite crystals exhibit pseudo-hexagonal crystal morphologies. It is 
suggested that this pseudomorphism can be related with mineral transformation of hexagonal 

pyrrhotite to pyrite during prograding diagenesis (Sweeney & Kaplan, 1973). During diagenesis, 
pyrrhotite is metastable in the presence of excess H2S and transforms into pyrite (Berner,1967). 

 
This study suggests that there is a relation between diagenetic conditions and changes in crystal 
morphologies of sulphide minerals occuring within the K-bentonites. In conjunction with illite 

crystallinity index (KI), the morphological transformation of the sulphide crystals could be used 
as a meaningful tool for interpretaion of prograding diagenetic evolution of the sedimentary 

basin in which K-bentonite bearing successions were deposited. 
 

Keywords: K-bentonite, pyrrhotite, pyrite, Yılanlı formation, diagenesis, illite. 
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The Caspian Sea is the world‟s largest inland water body with total area of 375.000 km2. The 
Productive Series is part of the Pliocene sequence which is divided into a Lower and Upper 
division. The aim of this study is to investigate the fine-grained sediments of the Productive 

Series from the western flank of the South Caspian Basin for their clay mineral composition in 
order to quantify the major clay mineral groups of smectite, illite, chlorite and kaolinite by the X-

ray diffraction method (XRD) and to learn whether the clay mineral composition varies with 
stratigraphy and whether it can be used to reconstruct the provenance of the sediments and the 
palaeoclimatic conditions in the hinterland. The project research area is western South Caspian 

Basin with Absheron Peninsula, Absheron Archipelago, South Absheron Offshore Zone and 
Baku Archipelago. Difference in the clay mineral assemblages of the Productive Series 

sediments allow discrimination of different source area. At the time of the deposition of the 
Lower Division, the Russian Platform was drained by Palaeo-Volga River. However, at the time 
deposition of the Upper Division three different sediment source could be identified for three 

research areas: Absheron Peninsula – the clay minerals have potential sources in the Russian 
Platform; South Absheron Offshore Zone – the assemblage is characterized by a mixed 
assemblage of illite and smectite and suggest that the Greater Caucasus has been drained by the 

Palaeo-Samur River; Baku Archipelago – in respect to the composition of clay minerals might 
indicate that the sediments were supplied from the Palaeo-Kura River system. The Palaeo-Kura 

River has been draining the Lesser Caucasus at the time of the deposition of the Upper Division. 
The composition of clay mineral assemblages is not only influenced by provenance but also by 
the weathering conditions and thus by climate in the hinterland. The clay mineral assemblages of 

the Lower Division of the Productive Series from Absheron Peninsula probably indicate that two 
different climatic condition prevailed in the Russian Platform at the different time. The lower 

ratios of smectite/illite in some intervals of the Lower Division might indicate dry climate in the 
source area. In contrast, high ratios of smectite/illite probably indicate chemical weathering 
under humid climate condition in the Russian Platform. The Upper Division of the Productive 

Series from the Absheron Peninsula is characterised by low amounts of smectite and high 
amounts of illite. This documents arid climatic condition on the Russian Platform. The 

decreasing smectite/illite ratios reflect increased physical weathering under arid climatic 
condition at the time of deposition. Variations of the smectite/illite ratio of the Upper Division 
from South Absheron Offshore Zone probably document that the climatic conditions alternated 

between two different scenarios in the Greater Caucasus. Because illite is the result of physical 
weathering under arid climatic condition, the occurrence of high amounts of illite and low 

amounts of smectite and low smectite/illite ratios are consistent with arid climatic condition in 
the provenance area. The intervals rich in smectite document rather humid climatic conditions 
with prevailing chemical weathering in the Greater Caucasus. 

 

Keywords: Pliocene, South Caspian Basin, source area, paleoclimate 
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UĢak and Ukranian clays are well-known for their usage in the ceramic industry because of their 
kaolinite-dominated mineralogical compositions. The aim of this study is to compare the basic 

index engineering properties of UĢak and Ukranian clays with determination of the cation 
exchange capacity by the methylene blue test, the clay and silt contents by hydrometer analysis, 

the specific gravity and the Atterberg limits (liquid and plastic limits by the Casagrande test. For 
the UĢak and Ukranian clays, cation exchange capacity (CEC) values were 4 meq/100gr and 3 
meq/100gr, respectively, in accordance with the presence of kaolinite as dominant clay mineral 

in their composition. The liquid and plastic limits of UĢak clay (25,7%  and 14,9%) and of 
Ukranian clay (38%  and  23,8%) are typical of inactive, lean clays with low plasticity. The 

Atterberg limits also indicate the prodominance of non-swelling clay minerals in both samples 
and the plasticity index (10,8%-14,2%) is indicative of kaolinite. Hydrometer analysis 
documents that according to the grain size the UĢak clay is composed of 17% clay and 60% silt,  

and the Ukranian clay consists of 28% clay  and 52% silt. Considering all the findings on the 
basic index properties of UĢak and Ukranian clays, it is suggested that they both might be used as 
constructions materials in engineering applications.  

 

Keywords: UĢak clay, Ukranian clay, index properties, engineering, low plasticity, activity 
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Çameli Basin, being located in westen Anatolia, is a NE-SW trending depression which consists 
of deposits with various ages from Lower Miocene to Quaternary. Major units in this basin 

belong to Çameli Formation which is composed totally of continental deposits and such 
continental deposits provide remarkable records of paleoclimates. From this basin, a fluvial 

section near AkĢar (Acıpayam) was selected to investigate the mineralogical compositions of the 
bulk and clay-fraction as well as the major oxide data and stable isotope values. The aim of this 
study is to evaluate the selected AkĢar section in terms of mineralogical and geochemical and 

stable isotope values to better understand the possible proxy data to infer the climatic conditions 
prevailed during the Late Miocene-Late Pliocene. 30 samples from AkĢar section were 

investigated by Panalytical Export Pro X-ray diffraction and the semi-quantitative determinations 
on the bulk compositions were done according to Cook et al (1975).  Mineral weight percentages 
for the clay fraction were calculated in terms of the intensity factors from Biscaye (1965). The 

major oxide compositions of the samples were measured by Thermo ARL X-ray Fluorescence. 
The stable isotopes of δ13C and δ18O values of the same samples were determined by Finnigan 

MAT252 Mass Spectrometer using NBS-18 and NBS-19 standards. The presence or absence of 
palygorskite in association with the calcite versus total clay ratios are compared with the 
molecular weathering ratios. The stable isotope data varies relatively in a narrower range for 

δ13C (-4.93 to -2.36 ‰)  but a little wider range for δ18O (-5.92 to -2.60‰) and is also well-
correlated with the coeval data from the literature. The correlation among the proxy data implies 

that the dominant climatic regime in the study area was arid interrupted with humid pulses.  
 
 

Keywords: Paleoclimate, multi-proxy, Çameli Basin, western Anatolia 
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Linuron, 3-[3,4-(dichlorophenyl)-1-methoxy-1-methylurea], one of the most important 

commercial phenyl urea herbicides, has good contact activity and may kill emergent weed 
seedlings. In addition, linuron is a weak in vitro competitive androgen receptor antagonist, 

induces a positive response to the Hershberger assay in immature and adult rats, and suppresses 
androgen dependent gene expression. Half-life in soil ranges from 38 to 67 days, being microbial 
degradation the primary mechanism for its dissipation. When microbial activity is low, 

degradation processes slow down and accumulation phenomena can easily lead to toxic levels. 
Under environmental conditions, phenyl-urea‟s can persist at the mg L−1 level in groundwater for 

a number of days or weeks depending on temperature and pH.  

To reduce the presence of this chemical in water, an adsorption study was started using three 

types of Algerian clay: purified palygorskite (P-Atta@dz), palygorskite modified with magnetic 
iron oxides Black1-Atta@dz and palygorskite modified with magnetic iron oxides subjected to 

hydrothermal treatment Black2-Atta@dz. Palygorskite is a 2:1 phyllosilicate, but, unlike other 
clay minerals, it has a fibrous morphology resulting from the 180° inversion occurring every four 
silicon tetrahedra, causing a structure of chains aligned parallel to the “a” axis, each of which has 

a 2:1 structure. This threedimensional ordering also causes open channels measuring 3.7 x 6.4 Å 
containing zeolitic and crystallization water. The two mentioned nanoparticles were synthesized 

by co-precipitation of two iron precursors in alkaline medium on the fibrous material. 

The adsorption study was followed by HPLC. Several parameters have been evaluated, such as 

the mass of the adsorbent, the contact time, the initial concentration of the adsorbate and the 
effect of temperature. Hence we determined the kinetic order of the reaction and thermodynamic 
parameters. Modeling of adsorption isotherms was made according to the models of Freundlich, 

Langmuir. The results show a retention rate of 83%, 55% and 27% for Black1-Atta@dz, Black2-
Atta@dz and P-Atta@dz, respectively. 

Transformation of available cheap adsorbents is an alternative for improving the retention of 
pollutants present in water due to anthropogenic activities. 

 
Keywords: palygorskite, magnetic iron oxides, pesticide, water pollution,adsorption. 
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The shale gas plays exploration and development around the world represent from the starting of 

the twenty first century a capital aspect in oil and gas industry. According to the EIA (Energy 
International Agency), in the horizon of 2020, the United States of America will become the first 
oil and gas producer in the world and will be exporting just after. 

 
These reversing situations conduct all the remaining countries which have significant reserves 

estimated as unconventional to prepare itself to this technical and technological challenge. 
 
Algeria, by the intermediate of its national oil company SONATRACH started since 2012 to 

prepare its upstream structures to defy this challenge and where the first target assigned is the 
evaluation of the petroleum potential of the Algerian shale gas. This process can‟t be done 

without the direct implication of the evaluation structures even the indirect logging analysis, but 
also the laboratory core analysis as direct analysis. 
 

SONATRACH laboratories is totally related to this project and continue to upgrading program 
where is integrated these specific protocols totally dedicated to the unconventional reservoirs.     

 
In this work, we will expose all the necessary parameters, the very important one needed for the 
evaluation of the petroleum potential of the shale gas and the characterization of the completion 

of these specific wells. We will expose the technologies put in place for an accurate and efficient 
acquisition of these capitals information. 

 
The implementation of these new analytical protocols, conduct us to follow the life progress of 
the shale gas wells starting by its preparation to its producing operation. This process is a tool 

where every potential operator and intervening can find answer to any question and interrogation 
in order to make the appropriate anticipated simulation of the actions to do and avoid by the way 

any failure.  
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Arsenic level in natural water sources and rarely drinking water is a serious problem in the west 

regions of Turkey. Since natural mineralization causes arsenic contaminations, millions of 

people in more than 70 countries are also probably under the same risk of arsenic poisoning from 

drinking water. The maximum contaminant level (MCL) for arsenic was revised as 0.010mg/L 

(10 µg/L) by the United States Environmental Protection Agency (EPA). In the case of Emet and 

Hisarcik (in Kütahya, Turkey), the arsenic content of primary drinking waters and groundwater‟s 

are determined as generally higher than MCL. High level of arsenic in natural waters was 

considered to be related with the formation of boron minerals in these regions where the world‟s 

largest borate deposits ever discovered. Besides, an efficient and economic approach for water 

purification can be adsorption processes. The use of low cost adsorbents provides promising 

future research on novel porous materials such as synthetic calcium silicates. In this study, rice 

hull from a rice plant were used for the production of synthetic calcium silicates. Enhanced 

arsenic removal provided by iron modification of Ca-silicates was also investigated. Produced 

silicates were characterized by FTIR, X-ray, TGA, particle size and BET surface area analysis. 

Iron modified adsorbents were found to be completely amorphous materials. Produced adsorbent 

shows excellent removal efficiency above 99.8%, while pure Ca-silicate from rush hull removed 

88%. In other words, iron modified Ca-silicates effort on the 10ppm for initial concentration of 

arsenic, obtain drinking water with 0.01187ppm arsenic levels below MCL.  
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An inexpensive and easily available natural algerian clays like the green and brown clays were 

used for the uptake of cadmium(II) ions in aqueous solution. The adsorption experiments were 
carried out in batch system. Results showed that the twoo raw materials were both good 

adsorbents with an adsorption efficiency of the contaminent ion around 93% and 95% 
respectively for the brown and green clays at 20°C. The adsorption data obtained were well 
described by the Langmuir isotherm model for the brown clay and the Temkin isotherm model 

for the green clay at a temperature of 20°C. The thermodynamic study revealed that the 
adsorption process is spontaneous, endothermic and physical in nature for both used materials. 

The kinetic study presented that cadmium(II) ions uptake by the two clays mainly followed the 
pseudo-second-order kinetic model. The results showed that the natural green and brown clays 
can be used as effective mineral adsorbents for the uptake of heavy metal contaminents like 

cadmium.  
 

Keywords: Natural brown clay, natural green clay, cadmium, adsorption, thermodynamic, 

kinetic. 
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The soil is a complex system consisting of a mineral part and another organic. The mineral part by 

the fragmentation of increasingly fine rock particles and form a stack of clay sheets. The organic 
portion is the result of chemical and biological degradation of plants, animal tissues, and artificial 

and natural debris. the decomposition of rock and organic matter product mix to form organo-mineral 

aggregates that give soil structure. The interest of this study is to create a floor model: consisting of 
an organic part that is humic acid, and an inorganic portion represented by the layered double 

hydroxides (HDL). This is to try to understand the interactions and mechanisms that occur during ion 

exchange, transport or migration of elements. We focused our work on the synthesis of layered 
double hydroxides types MgRFeCO3 at different molar ratios R = 2, 3, 4 by coprecipitation method at 

constant pH (pH = 10). These materials will be modified by humic acid by different methods of note: 

the anion exchange, co-precipitation, calcination and rehydration. These precursor materials will be 
characterized by various techniques: UV-visible spectrophotometry, X-rays, Fourier transform 

infrared spectroscopy.  
They will then be used for the adsorption of the anionic dye Orange II. Adsorption of humic acid on 

HDL is confirmed by X-ray, and Fourier transform infrared spectroscopy which showed that humic 

acid is adsorbed to the surface by HDL sheets. The binding follows the Langmuir type adsorption 
model. The adsorption of the Orange II study on the materials modified by the humic substance, 

indicates that the retention process is chemical in nature and that the chemisorption mechanism is the 

key step in the adsorption rate. kinetic modeling of the pseudo second order is the model that best 
describes the experimental data. 

 
 

Keywords: layered double hydroxides, humic acid, Orange II, Adsorption, Kinetics 
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The Peçenek basin, located to Ankara-Aksaray road and the E-NE part of the Tuz Gölü basin, 
contains the Late Neogene aged terrestrial units. The basement rocks of the basin is the 

Cretaceous-Miocene aged sedimentary rocks to the southwest and Central Anatolia Crystalline 
Complex to the east. The basin fills consist of the coarse grained alluvial fan sediments to the 

SW margin of the basin resulting of activity the Tuz Gölü fault and meandering river sediments 
to the center of the basin. Additionally, the SE-E margin of basin has partially thick tuff levels 
with limestone which are observed both intermediate levels and upper levels. Based on 

mammalian fossil remains within the meandering river sediments and radiometric dating of tuffs 
(Toprak and Rojay, 1997) the age of Peçenek formation is Late Miocene-Pliocene. 

In this study, the Gültepe Köyü measured section is selected composing of tuffs intercalated with 
mudstones and limestones. The section starts partially weathered with white-beige, yellow and 
reddish colored tuffs. The tuffs gradually pass to the massive and reddish mudstone containing 

gravels. This unit is followed by white-beige colored limestone interfingered with volcanic 
clasts. The succession of tuff-mudstone and limestone varying in thickness goes to upper levels 
of the section. 

According to X-ray diffaction studies, the predominant clay minerals are smectite, partially illite 
and minor amount of kaolinite in tuffs and mudstone levels. The limestone also includes mainly 

smectite and lesser amount of illite. The other non-clay minerals are quartz, feldspar 
(plagioclase), calcite and opal-CT throught the section. The amounts of smectite increase to the 
weathered levels of tuffs. In the scanning electron microscopy (SEM) studies, smectite 

morphology is generally characterized by typical flaky and honeycomb texture. While some 
smectites develop inner surface of hollows as ball-shaped, the others form consistently on 

surface of volcanic glass. 
Based on the chemical index of alteration (CIA), the level of weathering intensity is middle and 
middle-lower, initial stage of weathering. The magnetic properties of the samples gaining from 

magnetic susceptibility (MS) indicate that the tuffs and mudstones have higher values (189.8 10-

8m3/kg -101.7 10-8m3/kg ) than the limestone and carbonate-bearing units (5.6 10-8m3/kg). The 

higher MS values of these rocks imply that ferrimagnetic minerals (magnetite, hematite) more 
intense than the other levels. The variations of clay and ferrimagnetic minerals with the degree of 
weatheringthrought the section indicate that climatic changes as semi arid-warm and humid/wet 

conditions during the Late Neogene 
 

Key words: Peçenek basin, Late Neogene, smectite, weathering 
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Ġstanbul and Zonguldak terranes, assumed as the micro-continents derived from Gondwana, 
cover the Paleozoic (meta-) sedimentary successions which are unconformably located on a 
Cadomian metamorphic basement in the NW Anatolia. For these units, the part of Ordoviziyen-

Lower Silurian is similar to each other, whereas the part of Upper Silurian-Carboniferous 
exhibits different stratigraphic features. There is an angular unconformity between Upper 

Silurian and Lower Devonian in the Zonguldak Unit and it has a different evolution than that of 
Ġstanbul Unit. This study aims to evaluate in terms of illite geochemistry as well as the 
differences determined on the stratigraphic-lithological and mineralogical data of both units. In 

this context, studies of major-trace/REE and stable isotope (O, H) geochemistry were performed 
on a total of ten pure illites as five numbers for each unit.  Illites with dioctahedral composition 

(d060 = 1.497-1.505 Å) reflect low diagenetic-anchimetamorphic conditions (Kübler Index, KICIS 
= 0.41-1.22 Δº2θ). The degree of diagenesis/metamorphism is high in the Ġstanbul Unit and 
increase toward older units. The chemical data of illites show differences in the Ġstanbul and 

Zonguldak units. Trace elements (+REE) contents enriched in the illites of Zonguldak Unit on 
the basis of average concentrations. On the other hand, chondrite-normalized values of illites are 

different for Ordovician, Silurian and Devonian units in Zonguldak Unit, but they illustrate a 
similar distribution for same aged units in the Ġstanbul Unit. The contents of octahedral Fe+Mg 
and interlayer Na+K are increased, however δ18O and δD values are decreased in the illites by 

diagenesis/metamorphism grade. δ18O and δD data indicate that the fluids forming the illites 
have a composition between meteoric and sea water. Illites of Ordovician-Lower Silurian units 

are of hypogene origin and rich in meteoric water, while those of Upper Silurian-Carboniferous 
units are of supergene origin and rich in seawater. The chemistry of illites demonstrates 
variations according to units as well as diagenetic/metamorphic grade.  In other words, the 

differences on the geological evolutions of Ġstanbul and Zonguldak units were clearly reflected 
on the chemistry of illite as well.    
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The relationships between extensional basin conditions and mineralogical-geochemical 

properties of phyllosilicates in the clastic rocks of the Cambrian-Ordovician aged units from 
allocthonous Antalya Unit, carrying Triassic rifting traces, were investigated. In this study, 
mineral images (scanning electron microscope-secondary electrons and back scattered 

electrons/SEM-SE and SEM-BSE) and mineral chemistry (energy dispersion spectrometry-EDS 
and electron microprobe-EMP) methods were performed on the polished and carbon coated 

samples. Detrital chlorite-mica stacks (CMS) are found in all samples and their long axes and 
{001} planes are parallel to bedding planes. The biotite relicts suggest that the CMS were 
derived from detrital biotites. The bulk samples contain mainly of quartz, feldspar and 

phyllosilicates (illite, chlorite, kaolinite, mixed-layers illite-smectite/I-S, chlorite-vermiculite/C-
V and chlorite-smectite/C-S). The decomposition of the broad illite peaks with asymmetrical 

toward low degrees of 2q show that they are composed of illite/mica, R1 (I=75 %) and R3 I-S 
(I=90 %) ordering types. SEM investigations prove that illite, chlorite, I-S and kaolinite 

occurrences within the matrix or pores have neoformation origin, in addition to detrital mica and 
CMS. Chlorites have chamositic composition and higher concentration of SiO2 and MgO, but 
lower FeO than detrital ones. Illite and I-S are of phengitic composition, and they have higher 

contents of SiO2, MgO, FeO and CaO, but lower contents of Al2O3 and K2O with respect to the 
detrital white K-micas with muscovitic composition. NaK mica and paragonite occurrences, 

which are characteristic for extensional basins, are observed within the CMS as replacement to 
muscovite by Na-rich solutions during rifting rather than detrital origin. Illites and chlorites have 
both detrital/inherited and neoformation origins, whereas I-S and kaolinites are of completely 

noeformation origin. The authigenic minerals (I-S, kaolinite, paragonite) were developed within 
the microcavities or micropores in the matrix, independently of bedding and foliation planes of 

the rocks as a result of increasing heat flow related to the basin extension following the Triassic 
rifting. The findings obtained from phyllosilicate records refer two-step mode of formation 
reflecting re-maturation in the extensional basin conditions following the sedimentary burial with 

effective lithostatic pressure, therefore they can be used as a tectonic setting marker. 
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A comparative study of mineralogical transformations of three different clays used for 

manufacturing of ceramic tiles from West Anatolia region of Turkey has been conducted. The 
clay samples were collected from three different cities; EskiĢehir, Afyon, Manisa and fired in 

four different temperatures; 850°C, 950°C, 1050°C and 1150°C after preparation by  granulation 
and pressing. Firing properties at three temperatures were evaluated by linear firing shrinkage, 
loss on weight and water absorption capacity. The clay samples were mineralogically analysed 

and chemically characterized by X-Ray Diffraction (XRD) and X-Ray Fluorescence (XRF), 
respectively. Thermal properties of three different clays were determined by means of 

differential thermal analysis (DTA) and thermogravimetric analysis (TGA). The samples were 
studied with the scanning electron microscopy (SEM, EDS) in order to investigate the extent of 
the glassy phase and the crystallization degree. It was observed that in the viscous phase obtained 

with neoformed phases mainly controlled by magnesium containing clay minerals.  
 

Keywords: Mineralogical transformation, West Anatolian clays; ceramic tile. 
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Perlite is a glassy volcanic rock which consists mainly of fused sodium, potassium, aluminum 

silicate (greater than 70%) and 3-5% water.Along the Aegean coast, Turkey possesses about 
70% of the world‟s known perlite reserves. When it is heated at temperatures in the range of 850-

1100 ºC, it expands 4–35 times of its original volume and is called „expanded perlite‟.Due to its 
excellent surface chemical properties, expanded perlite has been intensively studied and widely 
used in many industrial products and process. Polysaccharide-based biodegradable polymers 

represent a major class of biomaterials, such as chitosan, chitin, starch, cellulose and alginate. 
Chitosan [Poly (β-(1-4)-2-amino-2-deoxy-d-glucan] is N-deacetylated derivative of chitin, 

extracted from the shells of crustaceans like crabs and shrimps, which is a very interesting 
material due to its characteristics such as biodegradability, chemical inertness, biocompatibility, 
high mechanical strength, and low cost. 

 
Electrokinetic measurements are one of the effective tools to determine the surface properties of 

colloidal particles and interactions between different particles. Zeta potential (ζ) is a physical 
property and represent the surface charge of particles in a dispersion. It has a great importance in 
many fields such as food, medicine and materials science.The surface properties of expanded 

perlite can be altered by modification process, changing the pH of the solution, and adding the 
some molecules. To the best of our knowledge, thereis no detailed report about electrokinetic 

properties of perlite modified with chitosan.  

In this study, a series of chitosan/expanded perlite (CS/EP) composites with different chitosan 

mass fractions (10%, 20% and 50%) were chemically synthesized. Characterizations of the 
composites were carried out by FTIR, XRD, TGA and SEM-EDS techniques. Electrokinetic 

properties of these composites in aqueous and non-aqueous (silicone oil) media were examined 
by zeta-potential measurements as functions of time, pH, various electrolytes (NaCl, BaCl2, 
AlCl3, Na2SO4 and MgCl2), surfactants (CTAB, SDS and Triton-X) and temperature. It was 

observed that the ζ-potential of expanded perlite shifted from negative region to positive region 
after modification process with chitosan. It can be attributed to the strong interactions between 

negatively charged expanded perlite and polycationic CS chains. The most effective electrolyte 
and surfactant on the ζ-potential was determined to be trivalent (AlCl3) electrolyte and SDS 
(anionic surfactant). 

 
Keywords: Expanded perlite, chitosan, electrokinetic properties, colloidal stability.  
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Electrokinetic measurements are one of the strong tools to investigate the surface properties of particles, 
interactions between different particles and colloidal stabilities of dispersion systems. Zeta potential (ζ) is 
a physical property and represent the effective charge of particles dispersed in aqueous medium. It has a 
great importance in many fields such as food, medicine and materials science. In this study, 
chitosan/organo-bentonite (CS/O-BNT) biodegredable composites having three different compositions 
were used. To determine the electrokinetic properties and colloidal behaviors of the CS/O-BNT 

composites, zeta (z)-potential measurements were examined in aqueous medium by taking the effects pH, 
electrolytes (NaCl and BaCl2), surfactants (CTAB, SDS and Triton-X), and temperature into account. It 
was observed that the initial ζ-potential of Na

+
-BNT shifted from negative to positive region with 

increasing polycationic CS content. The maximum ζ-potential was observed for CS3/O-BNT. The 

presence of monovalent ( NaCl) electrolyte had no impact on ζ-potential of the copolymer dispersions 

whereas; divalent ( 2BaCl ) electrolyte caused to shift to more positive regions. The most effective 

surfactant on the ζ-potential of the composites was determined to be SDS. Elevated temperatures caused 
almost no change on the ζ-potential of the dispersions. Further, the composites was tested against various 
bacterial and fungal microorganisms at various concentrations and results obtained were compared with 
the reference antibiotics. It was observed that relatively higher or equipotent antibacterial and antifungal 
activities were determined against the microorganisms.  
 

 
Keywords: Zeta potential, organo-bentonite, chitosan, antimicrobial activity. 
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One of the emerging issues in environmental chemistry in recent years is the occurrence of 

pharmaceutically active compounds in the aquatic environment and the investigations showed that 

substances of pharmaceutical origin are often not eliminated during waste water treatment and also 
not biodegraded in the environment. The adsorption method becomes an attractive alternative for the 

persistent pharmaceuticals exist in the water sources. In addition to being low cost adsorbents for 

adsorption processes, clay minerals are fundamental components in several medicinal products where 
they are used as excipients and fulfill some technological function. Clay minerals also have potential 

to be used in the development of new drug delivery systems [1]. Measuring and modeling the surface 
charge of clays, and more especially smectites, has become an important issue in the use of 

bentonites as a waste treatment material [2].  

 
One of the most important factors from solution chemistry that effects the adsorption process is the 

solution pH. This study was therefore undertaken to show the effect of pH and acid-base properties 

of natural and organo-modified bentonite on the adsorption of isoniazid. The effect of solution pH 
was studied at various pHs between 2-12 using fixed initial concentration at constant temperature. 

Solution pH had an important effect on the adsorption capacity of bentonite and organo modified 

bentonite. The adsorption capacity decreased significantly with the increase in the pH. Surface acid-
base properties of the adsorbents were investigated by using potentiometric method. The adsorption 

mechanism was discussed in regard to solution pH and surface properties of the adsorbents.  
 

 

Keywords: Bentonite, organo-bentonite, adsorption, isoniazid, drug, interaction  
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Zeolites are defined as hydrated aluminosilicate minerals with a three dimensional open structure 
making them very useful in a large number of environmental, industrial and pharmacological 

applications. Zeolite A is of great industrial importance due to its molecular sieving, ion 
exchange and water adsorption properties. The preparation of synthetic zeolites from chemical 
sources of silica and alumina is expensive. This inconvenience can be resolved by using natural 

clays.  

Palygorskite is a magnesium aluminium fibrous clay mineral with specific layer chain structure 
which is used as a source for zeolite A synthesis. An Algerian palygorskite-rich sample (Pal) 
have been activated under reflux with different hydrochloric acid solutions (4, 6 and 7mol/L) in 

order to obtain the silicon source. X ray diffraction reveals that the main peak (1 1 0) of the 
palygorskite, located at 10,5Å, disappeared in the three activated samples, as well as others 

diffraction peaks corresponding to impurities such as dolomite, gypsum and cristobalite. The 
only mineral which remains unaltered in Pal is quartz. The chemical analysis of samples after 
acid activation reveal that the most relevant component is SiO2, SEM showed that the 

morphology of the activated samples does not change and keep its fibrous morphology. 

The gel form, a necessary step to synthesize zeolite A, is then originated from the activated Pal 

and sodium aluminate, and hydrothermally treated for 24 hours at 90ºC. The XRD analysis of the 
obtained product reveals the presence of well crystallized zeolite A, and SEM evidences with the 

typical rhombohedral morphology of the crystals attributed to this mineral phase. 

 

Keywords:Algerian Palygorskite, Zeolite A, Molecular sieving, Synthesis, Hydrothermal. 
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Bentonite contains mainly montmorillonite which is the most common clay of the 

dioctahedral smectites group of minerals. The structure of bentonites consists of two tetrahedral 

sheets (Si-O) separated by an octahedral sheet (Al-O-OH). However, sometimes, the tetravalent 

Si4+ in the tetrahedral sheet is replaced by divalent Mg2+ or Fe2+ ions. This replacement, which is 

referred to as isomorphous substitution results in a deficit of positive charges, which are 

compensated by adsorption of a layer of cations that are too large to be accommodated in the 

crystal. Thus, the industrial applications of bentonite-water systems are very widespread, such as 

paper coating and filling, drilling fluids, ceramics and painting, pharmaceuticals, desiccant and 

filtering agents after making some processes/modifications. These applications of the bentonite 

vary depending on the kinds and amounts of its constituents such as smectites, other clay 

minerals and non-clay minerals such as quartz, calcite and dolomite. 

 

In the present work, mineralogical, structural and thermal properties of bentonite samples 

from the Çorum and Çankırı regions (Turkey) were investigated. In addition, especially Çankırı 

region has nearly half of the total Turkish bentonite reserves, thus, the mineral characteristics of 

the bentonite collected from these regions were determined in detail so as to promote this raw 

material in various industrial applications. Two sample of brown clay from the mined Çankırı 

and Çorum deposits (Central Anatolia, Turkey) was examined in terms of its mineralogy and 

porosity by particle size analysis, X-ray diffraction, chemical analysis, Fourier transform infrared 

spectroscopy, scanning electron microscopy, thermal analysis, nitrogen adsorption/desorption 

techniques, color, water soluble substance, acid–soluble carbonate, and acid–soluble iron tests on 

the samples. The XRD patterns showed that two bentonite samples (Çankırı and Çorum) were 

mainly composed of montmorillonite. Total mass loss between 25–1000 °C was 13.1% and 

12.6%, respectively. Energy dispersive X-ray spectrometry, chemical analysis (X-ray 

fluorescence), and Mössbauer spectroscopy results show that iron in the Çorum bentonite sample 

was mainly derived from montmorillonite and this iron occurs as Fe+2 in the crystal lattice 

structure of montmorillonite. The heats of immersion of the bentonite samples measured with a 

Calvet Calorimeter at 25 oC in water were determined as -55.17 and -58.22 J/g, respectively. 

 

The immersion heat values for these samples are in good agreement with the reported by 

previous researchers (Sakizci et al., 2010; Salles et al., 2010). The differences in the heats of 
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immersion of these samples are attributed to the wetting of the clay surfaces and hydration of the 

cations (sodium, calcium, iron, etc.) in the structure. 

 

Keywords: Bentonite, immersion heat, DTA/TG, XRD 
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Triggered by the aridity and formed through the accumulation and redistribution of carbonate in 

soil profiles, calcrete (caliche) deposits which are accepted to be the subaerial exposure surfaces 
are mostly employed for the studies of paleoclimatic reconstructions. Plio-Quaternary deposits in 

Central Anatolia are most susceptible to have these calcrete deposits, especially in paleosols and 
alluvial fans shown by the previous studies. In GölbaĢı Basin (Central Anatolia), the calcretes 
widespreadly occur in different forms as nodular, tubular, powder and hardpan depending on the 

maturity stage and pedogenic/groundwater origin. This study aims to define the mineralogical, 
petrographical and micromorphological characteristics of a nodular-highly mature calcrete 

deposit from GölbaĢı, Central Anatolia. The X-ray Diffraction (XRD) results indicate that the 
calcrete sample studied is composed dominantly of calcite associated with quartz, smectite and 
palygorskite. The petrographical analysis on the calcrete sample shows that it is composed of 

micritic carbonates with floating mineral grains, voids, dissolution channels and fractures 
surrounded by secondary carbonate linings. Manganese dioxide coatings are recognized as dense 

in fillings or loose discontinuous clusters. Scanning Electron Microscopy (SEM) and Energy-
dispersive X-ray spectroscopy (EDS) investigations document the presence of palygorskite in the 
calcrete sample with 0,1 µm  width and 0,3-2,4 µm long fibers detected as randomly distributed 

especially over smectite and calcite. Palygorskite occurs as coatings, pore-fillings and pore-
bridging cements suggesting that the fibrous palygorskite was formed by direct precipitation 

from the soil solution under arid climatic conditions during the Quaternary in GölbaĢı Basin, 
Central Anatolia. 
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The study area comprises the Sincik village, and its surrounding at south of Haymana-Polatlı 

basin. The Eskipolatlı Formation consists of turbiditic siliciclastics with a wide distribution in the 
Haymana-Polatlı basin, while it is represented by volcanic and volcanoclastic units around the 

Sincik village. Therefore, it was regarded as the Sincik Member (volcanic-volcanoclastic) 
belongs to the Eskipolatlı Formation. It overlies the terrestrial deposits of the Kartal Formation 
and is underlain by the Çayraz Member. Fossiliferous limestones of the Çayraz Member and 

fossiliferous levels within the volcanic and volcanoclastic rocks suggest that it was Lower (?)-
Middle Eocene aged unit (Sirel, E., 2013; determination and personal communication).  

 
The Sincik Member is composed of green colored lava flows, agglomerate and tuff units. 
Volcanics are classified as dacite and andesite, while tuffs are called as crystal and lithic tuff. 

Some volcanic and volcanoclastic rocks show that argillization, silicification, carbonatization 
and opacification alterations. Whole-rock XRD analysis indicate that it is composed of feldspar, 
amphibole, opal-CT, calcite and clay minerals. XRD and scanning electron microscope (SEM) 

analysis show that clay minerals types are smectite, illite and kaolinite. Smectites were observed 
as honeycomb texture, mostly developed in fractures, fissures and dissolution voids of volcanic 

glass and altered surfaces of kaolinite. XRF analysis data were evaluated on the total alkali 
(Na2O+K2O)–SiO2 diagram. According to diagram, the similar element and magma patterns of 
volcanic and volcanoclastic rocks might indicate that these rocks are derived from similar source. 

Geochemical data are also assessed on ORG (mid-oceanic ridge granites) and MORB (mid-
oceanic ridge basalts) normalized diagrams. Enrichment of LIL elements and depletion of HFS 

elements imply that studied units are derived from a magma source with crustal interaction.  
 
 

Keywords: Eskipolatlı Formation, Sincik member, volcanoclastic, alteration, smectite 
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Zenouz Kaolin mine, as the biggest kaolin mine in Middle East, has more than 100 million tons 
reserve which is located on North West of Iran and 18 kilometers far from Marand, East 

Azerbaijan province. The mine feeds the oldest and biggest mineral processing factory of Iran by 
150,000 tons capacity of processed minerals and build in 10 kilometers distance at south west of 
mine. 

In this article, mineral characteristic and geological conditions of mine are studied as well as 
mining operation and processing cycle. At the end, by considering mineralogy, chemical, 

physical and ceramic characteristics of processed kaolin and their application on related 
industries, the processed kaolin is compared with other countries products.  
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Sediment is a very complex heterogeneous medium, which consists of solid phases (the sediment 
matrix) containing minerals and organic matter and fluid phases, which interact with each other 

and ions entering the sediment system The ability of sediments to adsorb metal ions from 
aqueous solution is of special interest and has consequences for environmental questions such as 

remediation of polluted sediments (dredging sediments). 
 
Heavy metal ions are the most toxic inorganic pollutants which occur in sediments and can be of 

natural or of anthropogenic origin. Some of them are toxic even if their concentration is very low 
and their toxicity increases with accumulation in water and sediments. Adsorption is a major 

process responsible for accumulation of heavy metals. Therefore the study of adsorption 
processes is of utmost importance for the understanding of how heavy metals are transferred 
from a liquid mobile phase to the surface of a solid phase. The most important interfaces 

involved in heavy metal adsorption in sediments are predominantly inorganic colloids such as 
clays, metal oxides and hydroxides, metal carbonates and phosphates. Adsorption of heavy 

metals onto these surfaces regulates their solution concentration, which is also influenced by 
inorganic and organic ligands. Those ligands can be of biological origin such as humic acid and 
of anthropogenic origin which can be found frequently in contaminated sediments. 

 
In this work, the sorption of four heavy metal ions bivalent (Pb2+

, Cd2+
, Zn2+ and Cu2+) from 

aqueous solution by sediment was studied. The kinetics of sorption, effects of pH, effect of 
temperature,   initial concentration and the ionic force have been examined. The results showed 
that the optimum contact time needed to reach equilibrium is of the order of 24 hours for both the 

metal ions. The extent of adsorption increases with an increase of pH. Furthermore, the 
adsorption of the metal ions increases with increasing adsorbent doses and decreases with 

adsorbent particle size.  
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Many clays were selected from south−east Tunisia, were subjected to detailed mineralogical, chemical 
and geotechnical analyses. These clays composed of illite associated with minor amount of kaolinite, 
illite/smectite mixed layers and chlorite. The non-clay minerals were quartz, calcite, hematite, dolomite 
and small amount of feldspars. The presence of these clay minerals gives an indication of their capability 
to produce a ceramic product, also the absence of some minerals injures the ceramic product like that 
ofgypsum. The geochemical analysis proved that these clays are siliceous (50−60 wt. %), aluminous 
(15−20 wt. %) and the concentration of CaO does not exceed 20 wt. %. The iron amount was relatively 
high (~ 7 wt. %).Plasticity measurements showed that these clays are slightly plastic. They adapt to fast 
drying. The firing and drying behavior show that drying and firing shrinkage of these clays are restricted 
and not exceed 4 and 2 wt. %, respectively. 
These analyses data were encouraging and can be a very favorable for use in traditional ceramic. The 
ceramic mixtures give satisfactory results.  
 
 
Keywords:Clays, Mineralogy, Chemistry, ceramic properties, Tunisia. 
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TiO2 has been considered as one of the most promising photocatalysts ever since Honda and 
Fujishima [1] reported its photochemical properties However, TiO2 is not thermally stable and 

loses surface area readily when used as a high surface area powder. On the other hand, both the 
reaction mechanisms, under either UV or visible irradiation, indicated that preliminary 
adsorption of organic substrate on the TiO2surface exhibited an advantage for high efficient 

degradation. These have led to a number of attempts to anchor TiO2on high surface area 
supports, such as zeolites, activated carbon and clays, by a variety of chemical or physical 

methods, e.g. , ionized cluster beam deposition, wet chemical methods, chemical vapor 
deposition and impregnation-desiccation [2]. Recently, attapulgite clay has received attention for 
its unique combination of physical and chemical properties. It was successfully used as adsorbent 

to remove various pollutants, and examined as perfect support for TiO2 to prepare hierarchical 
structured catalysts [3].  

 
In order to investigate the effects of photocatalysis technique to the wastewater of tetracycline, a 
new carrier of catalyst- micron attapulgite clay was selected. The TiO2/attapulgite clay 

photocatalyst was prepared by the sol-gel method. X-ray diffraction indicates that its diffracted 
peak of surface is same as the characteristic peak of TiO2. SEM pictures showed the form of 

sample is amorphous, and the diameter of the particle is between 1 and 5 mum. The photo 
catalytic activity of TiO2/attapulgite clay was studied in a device with ultraviolet lamp as light 
source and tetracycline as the substrate. With other conditions unchanged, the less the pH value, 

the lower the concentration of tetracycline, the higher removed rate of the substrate.  
  

Keywords: TiO2/attapulgite, tetracycline, photocatalysis, photochemical properties, wastewater 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th Mediterranean Clay Meeting - MCM201625 

25-29 September 2016, İzmir, Turkey 

90 

 

THE EFFECT OF MINERALOGICAL PROPERTIES OF DIFFERENT CLAYS ON 

PYROPLASTIC BEHAVIOR OF CERAMIC BODIES  

 

Çiğdem Yigit PALA, Yıldız YILDIRIM, Yasemin Erçetin AKYAR, Kagan KAYACI 

 
Kale Seramik Arge Merkezi, Canakkale, TURKEY 

cigdemyigitpala@kale.com.tr 

 

 

The raw materials used for production glaze porcelain tiles mainly consist of feldspars, kaolinite, quartz 
and clay minerals. In this study, Ukraine clay and four Istanbul clay which have different mineralogical 
content have been considered. The crystalline phases of these clays are illite, chloride, montmorillonite, 
illite-smectite, mixed layer, kaolinite, quartz, feldspar and accessory phases (anatase, goethite, siderite). 
Firstly, the clays were characterized chemically and physically by X-ray diffraction, X-ray fluorescence 
and SEM. Moreover, the glaze porcelain body by using 50% clay, 40% feldspar and 10% quartz was used 
to investigate technological properties of clays in the recipies. The relationship between the mineralogical 
contents of clays and the technological properties of different recipies are sought experimentally. It was 
concluded high amount of illite and montmorillonite content reduced the water absorption because of the 
lowering of the melting point. However, pyroplastic deformation of the bodies was reduced by adding 
clay which include high amount illite where increasing amount of montmorillonite affected adversely.  
 
 
Keywords: Glaze Porcelain Tiles, Pyroplastic Deformation, Illite, Montmorillonite 
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Tenmoku glazes are special affected artistic glazes that are used in certain applications. 
Tenmoku‟s origin depends on China and the name “tenmoku” is used for iron saturated glazes 

with an effect of oil-spot, kaki or hare‟s fur. During the Sung Dynasty (AD 960-1279) iron rich 
tenmoku glazes described as hare‟s fur contain microcrystals, and the ancient Chinese oil-spot 
glazes from the Sung Dynasty contain very small sized crystals. Tenmokus are either slip glazes 

made from ferroginous clay or feldspatic type glazes containing iron oxide.  Glaze composition, 
clay body, application method, and firing regime are the most important factors for achieving 

these kinds of glazes. The preferred body for tenmoku glazes is porcelain. Generally these kinds 
of glazes need very high firing temperatures such as 1250-1280 οC. Firing atmosphere might 
either be oxidizing or reducing. In this study, tenmoku glazes are developed and applied onto 

both porcelain and floor tile bodies. Firing was done at a relatively low temperature of 1180 οC 
in an oxidizing atmosphere and industrial fast firings were conducted at Altın Seramik Factory at 

the same temperature. All of the glaze surfaces were smooth and glossy after industrial fast 
firings. Color of the glazes was black metallic with an oil spot effect at fast firing. L*a*b values 
were measured by a spectrophotometer. Micro hardness of the glazes was measured and final 

surfaces of the tenmoku glazes were visualized by polarized optical microscope. Characterization 
of the glazes was done by a X-ray difractometer (XRD), scanning electron microscopy (SEM) 

and an energy dispersive x-ray analyzer (EDX).  
 
 

Key words: Tenmoku glaze, porcelain body, industrial fast firing. 
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There has been a great interest in the development of inorganic pigments showing superior 
thermal and chemical stability and efficient colouring power, but also complying with strict 
environmental and technological demands. Inorganic pigments are normally used in the ceramic 

industry to colour ceramic glazes. They are inorganic substances consisting of a ceramic matrix 
of a crystalline nature and a chromophore element (transition metal) that provides the colour. 

These substances have the following properties: thermal stability, insolubility in the glazes to 
which they are added, resistance to attack by chemical agents (acids and bases) and physical 
agents (abrasives), and should not produce gases in the glazes so as not to give rise to faults. 

Pigments are used to decorate ceramic bodies by incorparating them into glaze batches. 
Calcination temperature, type of the mineralizator and glaze compositions significantly affect the 

color of the final glaze. In this study, Ca-borate and Mg-sulfate mineralizators were used to 
produce pigments and their effects on pigment production were investigated. The color of the 
glazes varied from pink to light brown depending on the pigment composition and type of the 

mineralizator affected the crystal structure of pigments. L*a*b* values of the glazes are 
measured by a spectrophotometer. Characterizations of the pigments were conducted by XRD 

and SEM-EDX, respectively.  

 

Keywords: Pigment, mineralizator, color. 

 

 

 

 

 

 

 

 

 

 



5th Mediterranean Clay Meeting - MCM201625 

25-29 September 2016, İzmir, Turkey 

93 

 

THE THERMAL PROPERTIES OF THE UKRAINE CLAY REINFORCED WOOD 

POLYMER COMPOSITES  

 

Elif VARGÜN1, Ceren KÜÇÜKUYSAL2, Damla KARADAYI1,  Merve GÜLCAN2,  

Mehmet YÜKSEL3 
 

1
Muğla Sıtkı Koçman University, Department of Chemistry, Muğla, Turkey  

2
Muğla Sıtkı Koçman University, Department of Geological Engineering, Muğla Turkey  

3
Muğla Sıtkı Koçman University, Department of Woodworking Industrial Engineering, Muğla, Turkey 

elifvargun@gmail.com 

 
The Ukranian clay is a highly-preferred raw material for the industrial applications 

especially ceramics because of its special characteristics and mineral content consisting of well-
crystallized kaolinite (7.18Å at 12Ө) and quartz (3.35 Å at 26.8 Ө ) associated with minor 
amount of illite±mica (10 Å at 8.8 Ө ) minerals. Basal reflections at 7.18 Å and 3.58 Å with non-

basal reflections at 4.47 Å, 4.37 Å, 2.57 Å, 2.50 Å, 2.38 Å and 2.34 Å  together with no change 
under ethylene glycol treatment and the collapse of  7.18 Å peak at 550ºC due to 

dehydroxylation characterize the presence of kaolinite in the Ukranian clay. The reaction of 
Ukranian clay upon heating shows an asymmetrical endothermic DTA peak at 505 ºC and a 
symmetrical exothermic DTA peak at 994 ºC both of which can be attributed to dehydroxylaton 

of kaolinite.  
 

Polymer clay composites have attracted much attention due to the larger surface area. The 
hybrid composites exhibit improved gas permeability, mechanical and fire retardancy properties. 
The clay layers produce protective charred ceramic surface layer during burning. Hence, the 

Ukraine clay will be used as a filler in phenol-formaldehyde polymer resin and the resin will be 
blended with beech wood flour. In-situ polymerization technique will be used and the clay 
morphology in polymer matrix will be determined by scanning electron microscope (SEM). The 

clay incorporated phenol-formaldehyde resin and wood flour will be blended and molded by 
compression molding. The obtained wood-polymer composites will be characterized by 

thermogravimetric analysis (TGA) and the effect of Ukraine clay on the thermal properties of 
wood-polymer composites will be evaluated.    
 

 

Keywords: Ukraine clay, clay/polymer composite, fire retardancy, thermal properties 
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Karain cave is a cave complex consisting of many cavities on Katran Mountain formed from 
Mesozoic old limestones situated approximately 30 km N-NW of Antalya. The cave was 

preferred as a settlement place by people during the Palaeolithic era and after the sedentary life. 
During the classic eras, it was used as a worshipping place. This cave became a focus of many 

archaeologic studies due to its qualities such as non-interrupted stratification of the Lower, 
Middle and Upper Palaeolithic periods and containing skeleton parts and tooth belonging to 
Neanderthal human in Anatolia.  

 
This study mentions putting forward the similarities and differences by examining the Middle 

Palaeolithic period layers, in other words, the cave sediments in E and B chambers in the Karain 
cave complex. The macroscopic differences of the layers were classified and symbolised with 
number and letters by archaeology specialists. According to the Munsell colour chart, the colours 

of the sediments in E and B chambers of the aforementioned layers were generally in pinkish 
grey (N 51), yellowish brown (P 75)-dark brown (R70) tones. These sediments are generally 

sand and silt grain sizes and contain less pebble and clay.  
 
For the microscopic examinations, samples from E and B chambers at proper levels were taken. 

Thin section, X-ray diffraction (XRD) and element geochemistry (XRF) analyses were carried 
out on them within the bounds of possibility. In the thin section examinations, similar features 

were observed almost in every section. In the sections, there are mineral and rock pieces of each 
grain size in general. The rock pieces were usually in limestone and chert compound in a small 
amount. Quartz, biotite, opaque and semi-opaque minerals were also observed in changing 

amounts at almost every level. There are illite and kaolinite in a little amount in the XRD 
analyses of the samples in E and B chambers. As a non-clay mineral, quartz and calcite are the 

dominating minerals. In addition to these, there are fluorapatite, little alkali feldspar and goethite 
in trace amount. The results of the chemical analysis of the samples also yielded important 
results in establishing interlayer connections according to the mineralogical analyses. It can be 

commented by establishing relationships in accordance with both the geochemical and 
mineralogical and the dating carried out before that, among the layers in E and B chambers of 

Karain cave, the sediments were deposited during the glacial and interglacial periods.  
 
 

Keywords: Karain Cave, cave sediments, geochemistry 
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The composite hydrogel materials based on polyacrylamide (PAAG) and clay minerals (kaolin, 
bentonite, montmorillonite, silicon dioxide) as well as PAAG/Poly-N-vinylpyrrolidone (PVP) 

semi-interpenetrating networks (IPNs) were synthesized and their swelling behavior and 
mechanical properties were evaluated. Flexible, elastic and mechanically strong composite 
materials were prepared. The swelling degree of the samples increases in the following sequence: 

PAAG/bentonite > PAAG/silica dioxide > PAAG/kaolin > PAAG/montmorillonite. The 
influence of water-organic solvents, pH, temperature on the behavior of the composite materials 

was studied. In alkaline environment, composite hydrogels tend to swell. The composite 
hydrogel materials were used as ”pig” device on a model pipeline. In model conditions, the 
degree of purification of internal surface of model pipe from mechanical impurities and 

asphaltene-resin-paraffin deposits (ARPD) reached up to 93-95% (Fig.1). The advantages of the 
proposed technology are: freely passing through the pipelines of various shape and size, tight 

hydraulic seal to the inner wall of the pipe, displacement of mechanical impurities and 
adsorption of water when moving along the pipeline. The competitiveness of composite hydrogel 
scrapers compared to mechanical counterparts is the easy preparation and low cost. 

 

  
Purification of ARPD Outcome of composite gel «pig» 

  
Pipe before cleaning Pipe after cleaning 

 
Fig.1. Cleaning of the internal surface of pipe from ARPD by composite hydrogel “pig” 

 
 
Keywords: hydrogels, composition materials, «in situ» polymerization, swelling 
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FT-IR spectroscopy is a physical method applied to study the mineralogy and mineralogical 

change of clay materials. The great advantage of FTIR spectroscopy is high sensibility that 
permits the determination of many components, even in very small amount. Infrared (IR) 

spectroscopy is used to investigate the structure, bonding and chemical properties of clay 
minerals. In the studies of clay minerals the absorption bands due to structural OH and Si–O 
groups play frequently an important role in the differentiation of clay minerals from each other.  

Clay minerals are hydrated aluminum silicates with very fine particle size. Ġstanbul region clays 
contain kaolinite, illite, chlorite and montmorillonite and accessory phases (anatase, goethite, 

siderite). Firstly, the clays were characterized chemically and physically by X-ray difraction, X-
Ray Fluorescence and Fourier IR Spectroscopy.  For the FTIR analysis, a fine powder of the 
different mineral samples was placed with no further treatment on the glass window of the ATR-

FTIR instrument spectrometer. Spectra was recorded between 400 and 4000 cm-1. 
 

The triclinic layer structure of pure kaolinite reveals four well resolved (-OH) bands in IR 
spectrum. Three of these bands are assigned to the stretching vibrations of surface hydroxyl 
groups (3652, 3671, and 3694 cm−1) while the fourth (3620 cm−1) is attributed to the vibrations 

of inner hydroxyl groups. The structural OH− bending mode in montmorillonite absorbs between 
700 and 950 cm−1 and shows a series of discrete peaks that indicates the cation composition in 

the octahedral sheet. 

 

Keyword : FTIR , Istanbul Region Clays, kaolinite, illite,  
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 Bentonites are widely used in different fields of industry and agriculture. For 
environmental protection the clays are generally applied as sorbent and sealing component. The 

use of bentonite buffer as engineering barrier is provided for modern projects of deep radioactive 
waste storages. 

Traditional mineral barriers selected because of their natural coarseness and high natural 
durability may crack due to subsidence or drying. To avoid this bentonites are modified by 
polymers.  

For experiments the bentonite clay from Cherkassy deposits (Ukraine) was used. The 
mineral composition of the clay is presented mainly montmorillonite (70-95%) and impurities of 

fine calcite and quartz. To modify it anionic and cationic polyacrylamides (PAA) were used. 
Previously conducted activation of bentonite by soda. Then to bentonite gel was added 

polyacrylamide solution. The mixture was stirred and maintained for 24 hours and then dried at 

40 °C. 
Sorption of cesium was studied at the ratio of bentonite to a solution as 1: 100. Activity of 

the solution was 5 Bq / ml. 
Sorption of Strontium from the solution with activity of 6.5 Bq / ml and the ratio of 

bentonite to the solution as 1: 100 was researched. 

The study of swelling bentonite was performed on samples whose mass was (100 ± 5) 
mg. The process of swelling in water was carried to the stop in growth in weight. 

The degree of swelling was determined by the formula: 

æ = 
0

0

m

mm-
, 

where: æ- degree of swelling by weight, relative units, m - mass of the sample after 
swelling; m0 - mass of the original sample. 

It was found that the bentonite modified by anionic PAA significantly better absorbed 
radionuclides 137Cs than bentonite modified by cationic PAA. 

The study showed that at the concentration of polymer up to 1% sorption capacity of 
modified bentonite in relation to 90Sr was high (97.5%) and did not depend either on the 
molecular weight of the polymer or its degree of hydrolysis. 

It was established that the swelling of bentonite modified by anionic PAA depended on the 
concentration, the degree of hydrolysis and molecular weight of the polymer. 

Thus, bentonite, modified by polyacrylamide had a high absorption properties with respect 
to 137Cs and 90Sr. 

It was found that the modification of bentonite by polymer leaded to an increase in 

swelling. The degree of swelling depends on the concentration, the degree of hydrolysis and 
molecular weight of the polymer.  
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It was shown that promising for practical application in the barrier material was bentonite 
modified by anionic PAA ( to 0.5%) with a low degree of hydrolysis and low molecular weight. 

 
Keywords: bentonite, polyacrylamide, swelling, sorption. 
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