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Abstrakt

Pfedmétem vyzkumu bylo rentgenové difrakéni
studium MFI zeolitickych membran scilem popsat
preferenéni  orientaci  studovanych  vrstev.  Byly
identifikovany dva druhy difrakéniho experimentu a bylo
popsano jejich vhodné pouziti. Kone¢né byla vypoctena
fada CPO indexu slouzicich k popisu prednostni orientace
zeolitickych membran. Vhodné roviny pro vypocet CPO
indexti byly diskutovany s ohledem na charakter vzorku a
pozadavky pozorovani.

Abstract

The X-ray diffraction study of MFI zeolite membrane
is presented with the goal to describe the preferred
orientation of studied layers. Two types of X-ray diffraction
scans are described with the application. The CPO
indexes are calculated and discussed which diffraction
peaks are suitable for desired observations and characters
of the samples.

Keywords: X-ray diffraction, texture, zeolite

1. Introduction

Zeolites are crystalline microporous materials
containing channels of molecular dimensions. The
framework consists of tetrahedral building units of
TO4 (T=Si, Al or P) that are interconnected through
the oxygen atoms to form a 1, 2 or 3-dimensional
pore network. ZSM-5 was discovered by Landolt
and Argenauer (Mobil) in 1972. Union Carbide
discovered silicalite-1 a few years after the patent of
ZSM-5. ZSM-5 and silicalite-1 have the same
structure (MFI). ZSM-5 has a Si/Al ratio of 11-1000
and silicalite-1 has a Si/Al ratio larger than 1000.
Silicalite-1 has a higher thermal stability and is more
hydrophobic than ZSM-5. Zeolite MFI has two sets
of intersecting channels (10-membered oxygen
rings), one straight channel (0.52 x 0.57 nm) and
one sinusoidal channel (0.53 x 0.56 nm). The
intersection cavities have a size of 0.9 nm. The
length of a straight channel segment between two
intersections is 0.45 nm and of one sinusoidal
channel segment is 0.665 nm . The lattice of ZSM-5
is stable at high temperatures, at least up to 900 °C
and in strong acidic environments. Because of the
anisotropic nature of this zeolite, the orientation of
the crystals is important if precise molecular sieving
is desired.

The oriented zeolite MFI (ZSM-5 and silicalite-
1) layers were already synthesized on different
supports and showed their attractiveness for the
applications in the fields of membranes (Aguado et
al., 2009), microreactors, sensors and
optoelectronic devices. For MFI zeolite membranes,
the most favorable configuration would be a thin,
fully intergrown b-oriented layer that would exhibit
higher fluxes in comparison with a, ¢ or random
oriented layers. It is also known that the orientation
of crystals essentially determines the crack
formation during template removal, where different
expansion/shrinkage properties of MFI
crystallographic axes are responsible. It has been
suggested that the preparation of a, b-oriented layer
is more advantageous due to the template removal
(den Exter et al., 1997).

In the b-oriented zeolite MFI film only (0kO)
reflections are observed confirming that the b-axis is
perpendicular to the surface of the support. If only
(h00) and (0kO) reflections are observed then the
MFI film is a,b-oriented. The XRD pattern of a,b,c-
oriented film shows (0k0), (h00) and (00I) reflections
and is clearly different from the XRD pattern of a
random oriented film.

The view to atomic crystal structure is, from
axis point of view, shown on Fig. 1. The MFI crystals
has group Pnma with lattice parameters a ~ 20.05
A b~1988A ¢c~1335A, a,B, y=90°

Fig. 1 Three basic orientation of MFI framework, a)
(100) direction, b) (010) direction, ¢) (001) direction.
Four unit cells are plotted in every figure.



2. Experimental and methods

The direct hydrothermal in-situ syntheses of
silicalite-1 layers were carried out on various
supports. The silicalite-1 layers were prepared on
silicon wafer (Tesla) - A, non-porous (GoodFellow)
stainless steel — B, porous stainless steel
(TRUMEM™) — C, and porous stainless steel
covered with TiO; layer (TRUMEM™) and
Titaniumbutoxide film — D. The supports were
ultrasonically purified in hydrogen peroxide solution
(30 %, Sigma-Aldrich) and rinsed with deionized
water to remove the contaminants.

Tetraethyl orthosilicate (TEOS, puriss.; > 99
%, Fluka) and colloidal SiO, (TOSIL, 30 wt.%
suspension in water, KOMA s.r.o., Usti nad Labem)
were used as the silica sources.
Tetrapropylammonium hydroxide (TPAOH, purum;
~20 % in water, Fluka) was used as a structure
directing agent and deionized water as a solvent.
The synthesis solutions were prepared by mixing
TPAOH and deionized water with drop-like addition
of silica sources (TEOS-based or TEOS/colloidal-
based) under vigorous stirring (400 rpm). The aged
synthesis solutions were ftransferred to 100 ml
Teflon-lined autoclaves and inserted inside special
Teflon holders used to fix the supports in a vertical
position in order to exclude sedimentation of
silicalite-1 crystals formed in solution liquid phase.

The silicalite-1 layers were synthesized at 165° C
with the duration of crystallization between 2 to 20
hours. The synthesized silicalite-1 layers were
washed in an ultrasonic bath and dried at 120° C for
3 hours. The synthesized silicalite-1 crystal layers
were characterized with scanning electron
microscope (JEOL JSM 5500LV).

The X-ray diffraction patterns were measured
on PANalytical X'Pert diffractometer. The Co
radiation was used. Two types of X-ray diffraction
experiments were performed: The first classic
symmetrical Brag-Brentano geometry on 6-0
horizontal diffractometers (Guinebretiere, 2007),
equipped with strip X'Celerator detector. The
equatorial divergence of primary beam & was
controlled by divergence slits and was equal to 0.5°.
The axial divergence was restricted by Soller slits
with limiting divergence of 1.146°. During this
experiment only diffraction planes perpendicular
(with interval — &/2, +&6/2) to sample surface
contribute to diffraction pattern. The schema of this
geometry is shown in Fig. 2a. The measurement in
Brag-Brentano geometry provides diffraction pattern
where intensity / is measured as function of
diffraction angle 26. The intensities of particular
diffraction peaks from these patterns are used to
calculate CPO indexes.

Detector

Crystals
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a)

Fig. 2a Schema of Brag-Brentano focusing geometry.
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Fig. 2 b Brag-Brentano geometry with inclination of the sample by angle w.

The second experiment, w-scan, is measured
by the following way. The diffractometer is set to
diffraction angle 26 corresponding to studied
crystallographic direction hkl diffraction. Then the
sample is monotonously inclined in y direction, see
Fig. 2b), and the dependence of diffraction peak
intensity on the inclination angle is measured. By
this way the crystallographic planes that are inclined
in the opposite direction than the direction of sample
inclination are contributing to the diffraction pattern.
The y-scans were used to compute OSD -
orientation  spread distribution.  During this
experiment the width of primary beam is restricted to
decrease the broadening of diffraction maxims.

The X-ray diffraction study of textured MFI thin
layer is complicated by relatively large unit cell and
close a, b lattice parameters that result in the
overlapping of diffraction peaks. Therefore some
non-traditional ways (for X-ray diffraction) have to be
used to describe zeolite MFI preferred orientations.
Therefore CPO indexes are used to compare
preferred orientation of various silicalite-1 layers.
The CPO[X]/[Y] is defined in the following equation
(Verduijn et al., 2007):

cp 0{ [X]j IR -
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Where [X] and [Y] are chosen crystallographic
direction, /s is the intensity of sample and /p is the
intensity of non-textured powder. If CPO index is
equal to 1 then the sample has only [X] orientation,
for CPO = 0 is the sample non-textured and the
sample prefer [Y] orientation for negative CPO

index. For close a, b lattice parameters the intensity
of diffraction 200 and 020, 101 and 011, can not be
easily separated and therefore they are described
as single diffraction and marked 200+020 or
101+011 respectively. In some cases other
diffractions that are described only by one diffraction
are also labeled with + symbol.

Orientation  Spread  Distribution  (OSD)
represents the deviation of silicalite-1 crystals from
the preferred b-orientation. The distribution was
measured by the w-scans. It is supposed that the
crystal layer growth proceed symmetrically with
respect to the support surface. In the case of non-
symmetrical crystal layer growth the pole figure
should be measured instead of w-scan. The
diffraction peaks of (400+040) reflections were fitted
with Pearson VII function. The y-scan of ideal single
crystal (Al,03) determined an instrumental
broadening and the separation was done by Stokes
deconvolution method [5]. The OSD curves are thus
w-scan corrected for the instrumental broadening.

3. Results

The X-ray diffraction pattern of silicalite-1 layer
measured for randomly oriented crystals contains
many observable diffractions that are at diffraction
angle 6 > 30° overlapped. The diffraction pattern for
partially oriented silicalite-1 layer gives decreased
number of diffractions with sufficiently observable
intensity. As a result, the diffraction at higher
diffraction angles can be observed. As an example,
the diffraction intensity of 10 0 0 and 0 10 O can be
clearly distinguished. Fig. 3 shows the comparison
of randomly oriented silicalite-1 layer and
preferentially a,b-oriented silicalite-1 layer.
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Table 1. CPO indexes calculated for prepared
silicalite-1 layers on different supports.

appropriate hkl indexes.

Table 1 shows CPO indexes of silicalite-1
layers prepared on different supports. The first three
CPO indexes (200+020 / 101+011, 200+020 / 133
and 200+020 / 002) were chosen to compare a-, b-
orientation with general randomly oriented direction.

Fig. 5 The OSD(400+040) distributions for several
silicalite-1 layers. Each point corresponds to -
interval of 1°.

: CPO (XIY)
support 200+020 | 200+020 | 200+020 | 051 | 040 | 0100
: 101+011 133 002 501 | 400 | 1000
\* A | Si wafer 1.00 1.00 1.00 0.11  0.91 0.93
B | non-porous 1.00 1.00 1.00 -0.01 0.67 0.74
stainless steel
C | porous stainless 1.00 1.00 1.00 062 0.65 0.79
steel
D | porous stainless 0.88 0.60 0.14 0.67 0.70 0.74
steel + TiO2
w 0 = e
2Theta (%)
Fig. 3 The effect of orientation on diffraction ~ When CPO indexes are close to 1, it is useful
patterns. For silicalite-1 layer with strong a-, b- to distinguish between the degree of a-, b-preferred
preferred orientation the intensities of diffraction orientation, for example by OSD curves. The OSD
corresponding to a- and b-orientation can be (400+040) curves of three silicalite-1 layers A, B, C
observed without significant overlapping with the with CPO indexes 200+020 / 101+011, 200+020 /
other diffractions. 133 and 200+020 / 002 equal to 1 and silicalite-1
layer D with partial a, b preferred orientation are
The X-ray diffraction patterns (26-scan) of shown in Fig. 5. It can be seen that silicalite-1 layer
studied silicalite-1 layers are shown in Fig. 4. The A has the narrowest distribution curves. The other
diffraction patterns of silicalite-1 layer A, B and C two silicalite-1 layers with CPO indexes equal to 1
contained low intensity diffraction  peaks (B, C) have similar distribution, but broader. The
corresponding to the other crystal orientations. The broadest distribution was measured for silicalite-1
lowest a-, b-preferred orientation was observed for layer D with CPO indexes < 1.
silicalite-1 layer D. The diffraction intensities of 501 For highly a-, b-oriented silicalite-1 layers the
and 051 peaks corresponds to the spreading of a-, intensity of diffraction 10 0 0 and 0 10 O can be
b- orientation. Based on 501 and 051 diffraction observed separately from the other diffractions. The
intensities the narrowest OSD curve was expected OSD curves for these diffractions can be plotted as
for silicalite-1 layer A. frequency vs. inclination angle y. Fig. 6 shows the
OSD curves of these two diffractions for silicalite-1
layer A that is highly a-, b-preferentially oriented.
200 4 Since these two curves are very similar it supports
180 - 200%020 =y Felll the theory about a-twin growing from b-oriented
400+040 B crystals (Hedlund et al., 1999).
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Fig. 4 Diffraction patterns of studied silicalite-1 o L.
layers. The diffraction peaks corresponding to 0% - — ‘
important  diffraction planes are marked by 20 w[°] 40
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Fig. 6 The right half of OSD(10 0 0) and OSD(0 10
0) curves for silicalite-1 layer A. Each point
corresponds to y-interval of 1°.

4. Discussion

The resolution between a-, b-orientation is
important since the ratio of these two orientations
influence the separation factor of zeolite layers and
it is also important to understand the formation of
cracks during template removal. The first two
couples of diffraction peaks 200, 020 and 400, 040
can be observed without overlapping with the other
diffractions. However, it is difficult to separate the
intensities corresponding to 200 and 020 or 400 and
040 diffractions representing a-, b- orientation.
Higher order diffractions such as 600, 060; 800,
080; 10 0 0, 0 10 O are overlapped by the other
diffraction and can be used only for highly a-, b-
oriented layers.

The resolution of 200, 020 diffraction is also
complicated by the asymmetric shape of diffraction
profiles that is the most pronounced at low
diffraction angles. So for partially a, b oriented
silicalite-1 layer the 400 and 040 diffractions have to
be used. For highly a-, b-oriented silicalite-1 layer
the diffraction 10 0 0, 0 10 O have to be used,
because they are well separated itself and are
relatively intensive. Fig. 7 shows the resolutions for
a) 200 and 020 diffraction, b) 400 and 040
diffraction, ¢) 10 0 0 and 0 10 O diffraction.

020
200

iy [ i)
H

LEh

1000

c)

Fig. 7 The visual comparison of distinguish-ability of
a and b direction using a) 200 and 020 diffraction, b)
400 and 040 diffraction, ¢) 10 0 0 and 0 10 O
diffraction. The data are measured on sililcalite-1
layer B.

The CPO indexes can be calculated for
various combinations and requirements. The
diffraction 101+011 and 313+133 are useful to
determine intensity of general directions. The
diffraction 002 determines the intensity of c-oriented
zeolite MFI crystals. The 200+020 diffraction gives
the information about the intensity of a-, b-oriented
crystals. The following couples of diffraction help to
distinguish between a- and b-orientation. The
diffractions 501 and 051 are intensive, separated
itself and has only minor contribution from
overlapping peaks, but they are inclined about 17°
from exact a- or b-direction and should be used only
for low a-, b-oriented layers. Since the diffractions
400, 040 are not weak, overlapped by the other
diffractions and particularly resolved, they can be
used to determine the ratio of a-, b- orientation in
preferentially oriented silicalite-1 layer. However, the
separation strongly depends on crystal size and
instrumental conditions. Since the diffraction 10 0 0
and 0 10 O are well separated, but relatively weak
and overlapped by the other diffractions it
suggested to use them only for highly a-, b-oriented
layers. In this case, these diffractions are the best
choice to separate a- and b-orientations.

5. Conclusion
The X-ray diffraction pattern measured in
symmetrical Brag-Brentano geometry is excellent



tool for the first visual comparison of crystallinity and
preferred crystalline orientation. Detailed information
about orientation can be given by appropriate CPO
indexes. The precise information about spreading of
a-, b-orientations provides OSD curves calculated
from y-scans. The highest preferred a-, b-
orientation was achieved for silicalite-1 layer
prepared on the silicon wafer.
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Abstrakt

Nanocastice 2ZnS a CdS byly vysrazeny
v pfitomnosti cetyltrimethylamonia a deponovany na
montmorillonitu za vzniku nanokompozit ZnS-MMT-CTA
a CdS-MMT-CTA. Transmisni elektronova mikroskopie
prokazala vznik nanoc¢astic s primérem kolem 5 nm.
Nanokompozity byly pouzity pro fotochemické reakce
oxidu uhli¢itého a fenolu za pfitomnosti UV zareni. Pro
porovnani byl pouzit komeréni katalyzator TiO, Degussa
P25.

Fotoredukce CO, s nanokompozity poskytla
nékolikanasobné vétsi ucinnost nez s TiO,. Hlavnimi
reakénimi produkty byly vodik a methan. Stanoveny byly
také nizké koncentrace methanolu a oxidu uhelnatého.
Oba nanokompozity byly také pouzity k fotooxidaci fenolu
ve vodnych roztocich. Opét vykazovaly vy$si U¢innost nez
TiO,. Byla pozorovana oxidace fenolu dle reakce pseudo-
prvniho fadu. Vysledky plynové chromatografie, kapilarni
izotachoforézy a méreni pH indikovaly oxidaci fenolu na
silné organické kyseliny a nasledné az na oxid uhlicity.

Abstract

ZnS and CdS nanoparticles were precipitated in the
presence of cetyltrimethylammonium (CTA) and deposited
on montmorillonite  (MMT).  Transmission electron
microscopy (TEM) proved the formation of nanoparticles
with diameters about 5 nm. The nanoparticles on
montmorillonite formed ZnS-MMT-CTA and CdS-MMT-
CTA nanocomposites that were used for the
photochemical reactions of CO, and phenol under UV
irradiation. The commercial TiO, photocatalyst Degussa
P25 was used for comparison.

The photoreduction of CO, with the nanocomposites
provided a considerably higher efficiency than using TiO,.
Main reaction products were hydrogen and methane. Low
concentrations of methanol and carbon monoxide were
also determined. Both nanocomposites were used for the
photooxidation of phenol in its aqueous solutions. They
again exhibited considerably higher efficiency than TiO,
under UV irradiation. The phenol oxidation according to
pseudo-first order reactions was observed. The results of
gas chromatography, capillary isotachophoresis and pH
measurements implied that phenol was oxidized to strong
carboxylic acids and further to carbon dioxide.

Keywords: ZnS and CdS nanoparticles,
montmorillonite, photoreduction of CO,,
photooxidation of phenol.

1. Introduction

In general, semiconductors, such as metal
oxides or metal sulphides, have typical physico-
chemical properties that make them very
photosensitive materials (Schroder, 1998). By the
absorption of photons with energy equalled to or
higher than their band-gap energy, electrons are
excited from valence to conduction bands. Along
with electrons, positive holes are generated as well.
These generated electrons and holes take part in
reduction or oxidation reactions with electron
acceptors or donors on the surface of
semiconductors (Mills, Le Hunte, 1997; Hoffmann et
al., 1995). Therefore, semiconductors have been
widely applied in photonics and optoelectronics and
also in photocatalysis

Properties of nano-sized semiconductors as
well as other nanoparticles strongly depend on their
size (Wang, Herron, 1991). Their high specific
surface area results in high chemical reactivity. The
decrease of their size also leads to an increase of
the band-gap energy that is known as a quantum
size effect. This effect was described by many
authors and can be simply observed by a blue-shift
of the absorption spectra of nano-sized
semiconductors. Freshly prepared nanoparticles
tend to agglomerate and, therefore, are mostly
stabilized using various polymers and surfactants or
are fixed on solid platforms (Kozak et al., 2010;
Praus et al., 2011).

The aim of this work was to prepare ZnS and
CdS nanoparticles deposited on a solid platform —
clay mineral montmorillonite. The resulting
nanocomposites were used for the photoreduction
of carbon dioxide and photooxidation of phenol.

2. Materials and methods
2.1. Material and chemicals

The used chemicals were of analytical reagent
grade: zinc acetate, cadmium acetate, sodium
sulphide, phenol, hydrochloric acid (all from
Lachema, Czech Republic), histidine, 4-



morpholineethansulphonic acid and
cetyltrimethylammonium bromide (Sigma chemical
CO., USA). Water deionized by reverse osmosis
(Aqua Osmotic, Czech Republic) was used for the
preparation of all solutions. Na*-rich montmorillonite
SWy 2 (Crook County, Wyoming) with the structural
MMT formula (Nao_4oKo,02Cavo1) (A|1,31 Mgo_39
Fe**025Tio02) (Sis)O10(OH), and particle size less
than 5 ym was used.

2.2. Preparation of ZnS and CdS nanoparticles

In a typical procedure, 50 ml of the aqueous
solution of NazS (15 mmol I'1) and CTA (20 mmol I'1)
was added drop-wise to 250 ml of the aqueous
solution of zinc/cadmium acetate (2 mmol I') under
vigorous  stirring. An  optically transparent
suspension with a slight blue/yellow coloration
originated, respectively. 300 ml of these
suspensions containing 0.5 mmol of ZnS/CdS were
then shaken with 0.5 g of montmorillonite for 24
hours. The resulting nanocomposites (ZnS-MMT-
CTA, CdS-MMT-CTA) were filtered, washed several
times with deionized water and dried at 60-70° C.

2.3. Transmission electron microscopy

Transmission electron microscopy of ZnS-
MMT-CTA and CdS-MMT-CTA was performed with
a JEM 2010 (Jeol, Japan) electron microscope at
160 kV of the acceleration voltage. For the TEM
measurements, a drop of the aqueous dispersions
of ZnS-MMT-CTA and CdS-MMT-CTA was
deposited on copper grids with carbon layer and
dried at room temperatures. Using TEM, the
selected area electron diffraction analysis was also
performed.

2.4 Photoreduction of carbon dioxide

The reduction was carried out in a stirred
batch annular reactor with a suspended catalyst
illuminated by the UV 8 W Hg-lamp (254 nm). The
CO, diffusion from the gas phase through the gas -
liquid interface in a laboratory batch slurry reactor
was eliminated by saturating the aqueous solutions
of 0.2 mmol I'' NaOH with pure CO, before the start
of reactions. During this step, pH decreased from
11.8 to 6.6. ZnS-MMT-CTA and CdS-MMT-CTA
loadings of 1 g I were chosen to avoid
concentration gradients in a bulk of stirred liquid
with the dispersion due to a scattering effect of light
as a result of the high nanocomposite concentration.
A suitable volume of 100 ml of the liquid phase was
used to ensure perfect mixing in this photoreactor.

2.5. Oxidation of phenol

The oxidation was performed in a stirred batch
reactor in the presence of UV light. The Hg lamp
with maximum emission intensity at wavelength of
254 nm was used for all experiments. 0.1 g of the
nanocomposites was mixed with 70 ml of the
aqueous solution of phenol (0.5 mmol I'1). The
mixture was stirred for 10 minutes before the UV
lamp was turned on to provide good aeration and
homogenization of the suspension. The temperature
in the reactor was maintained at 27°C. The rate of
the phenol degradation was determined by the
spectrometric method.

2.6. Dynamic light scattering measurements

Dynamic light scattering (DLS) was measured
at L = 633 nm using a Zetasizer Nano ZS instrument
(Malvern Instruments). The powdered samples were
dispersed in deionized water to obtain 0.1 wt.%
dispersions that were consequently forced by
cavitation dynamics in a flow with the velocity
gradient of 26 m s”'/mm during 4.5 minutes. The
dispersions were further forced by ultrasonic
cavitation in a field with the density power of 100 WI
' for 10 minutes. The filtration fraction < 450 nm
(membrane filter) was used for the DLS
measurements.

2.7. Determination of photoreaction products

CO3 reduction products were analyzed by a
gas chromatograph (GC-Agilent Technologies
6890N) equipped with FID and TCD detectors
(GC/FID/TCD) and the Molsieve and HP Poraplot Q
columns for the analysis of methane, hydrogen,
ethane, carbon monoxide, carbon dioxide and
oxygen. The calibration with certified calibration
gases (1.5 mol% CHy, 0.987 mol% Ha, 0.0493 mol%
C2Hs, 2.02 mol% CO, and 99.999 mol% CO,) was
performed before each experimental measurement.

Phenol was determined by the reaction with
diazonium salt of p-nitroaniline. Absorbances of the
resulting azo dye were measured at the wavelength
of 470 nm and corresponding concentrations of
phenol were calculated according to the calibration
curve. The reaction products of phenol degradation
were studied using a gas chromatograph (Varian
CP-3800) equipped with a mass spectrometer (GC-
MS) (Varian Saturn 2000 ion-trap). 60 m long DB5
column with inner diameter 0.25 ym and helium as a
carrier gas were used.

Capillary isotachophoresis (ITP) was used for
the determination of phenol oxidation products,
especially carboxylic acids. ITP separations were
performed using an ITP analyzed EA 102 (Villa
Labeco, Slovakia) in a column-couplinq
configuration. The leading electrolyte of 10 mmol I
HCI and histidine (pH = 5.5) and the terminating
electrolyte of 10 mmol I 4-
morpholineethansulphonic acid (pH = 6) were used.
The driving current in the pre-separation and
analytical capillary were set at 250 pA and 50 pA,
respectively. The pre-separation capillary was
equipped with a conductivity detector and the
analytical capillary was equipped with both
conductivity and photometric detectors.

3. Results and discussion
3.1. Precipitation of ZnS and CdS nanoparticles
Both ZnS and CdS nanoparticles were
precipitated (separately) in the presence of CTA
with the concentration above its critical micelle
concentration (1 mmol I'1). Under these conditions
positively charged micelles were created. Sulphides
acted as counter-ions of ammonium headgroups. By
addition of zinc and cadmium ions they created the
precipitation nuclei of ZnS and CdS. Originated
nanoparticles were encapsulated into CTA micelles
forming ZnS-CTA and CdS-CTA ones. These
micelles were then adsorbed on the MMT external
surface forming ZnS-MMT-CTA and CdS-MMT-CTA
nanocomposites.



3.2. Transmission electron study

The size of ZnS nanoparticles was estimated
using TEM. The TEM micrographs showed many
small spherical nanoparticles put together by means
of CTA. These agglomerates were formed by the
breakdown of ZnS-CTA and CdS-CTA micelles on
the MMT surface. The ZnS and CdS nanoparticle
diameters were measured manually; their medians
were about 5 nm. The layered MMT structure is
shown in Figure 1. The interlayer distance d(001) of
original MMT increased from 1.23 nm to 1.83 nm
which indicates the intercalation of CTA. Both
nanocomposites contained about 30 wt.% of CTA.

Fig. 1 TEM micrograph of CdS-MMT-CTA

3.3. Dynamic light scattering study

The used DSL technique is based on the
measurements of time dependent light intensity
fluctuation caused by the Brown movement of
particles in dispersions. The interval of recognizable
particle hydrodynamic sizes (diameters) is from 0.6
nm to 6000 nm. In diluted dispersions, the densities
of particles are very low and therefore mean
distances among them are much higher then their
size. Therefore, very diluted nanocomposite
dispersions (0.1 wt.%) were prepared. The
diameters of CTA, ZnS-CTA and CdS-CTA micelles,
MMT and MMT nanocomposites are given in Table
1.

Table 1 Modus diameters of particles measured by
DLS

gas chromatography: methane in the gas phase and
methanol in the liquid phase. The large amounts of
hydrogen and low amounts of carbon monoxide
were also observed. Other products, such as formic
acid, formaldehyde, ethane and ethylene were not
detected in our experiments. The yields of the
reaction products were arranged in the order: Hy >
CH, > CH30H = CO (Fig. 2).

First, electrons and holes were generated from
ZnS/CdS nanoparticles by the UV lighting and
consequently hydrogen was produced:

hv
ZnS/CdS S ZnS/CdS + (e + h') 1)
HO0+2h" 5 O +2H" (2)
2H" +2e S Hy (3)

Second, dissolved carbon dioxide CO; (aq)
was reduced by the proton-assisted reactions
forming carbon monoxide, methanol and methane
when the reactants were in contact with the
nanocomposite as

COz (aq)+2H" +2e 5 CO(g) + HyO (4)

CO,(aq)+6H" +6e S CH3OH (ag) + H,O  (5)
COz(aq)+8H" +8e S CHi(g) + 2 H0 (6)

3.5. Photooxidation of phenol

In general, irradiated semiconductors produce
hydroxyl radicals acting as strong oxidizing agents.
Phenol as well as its radicals can react with OH*
and HO;' radicals resulting in many intermediates,
such as 1,2- and 1,4-dihydroxy-benzenes and
consequently o- and p-benzoquinones.
Benzoquinones are gradually oxidized by the
radicals through dicarboxylic acids to oxalic acid
and further to formic, acetic and other acids that are
finally transformed to carbon dioxide (Ahmed et al.,
Vogel et al., 1999). Under UV irradiation, phenol
decomposes itself in neutral and acidic solutionsin
two-steps: first, photon is absorbed to form exited
phenol in the single state and, consequently, the
second photon is absorbed by phenol in its triple
state producing electron and the phenoxyl radical
cation (Alapi, Dombi, 2007; Svetlichnyi et al., 2001).
The radical cation is rapidly deprotonated yielding
the phenoxyl radical. The electron can be trapped
by oxygen forming hydroxyl radicals that further
react with the phenoxyl radical towards carbon
dioxide as given above.

ZnS-MMT-CTA and CdS-MMT-CTA were

Particle Diamete | Particle Diamete - d 1

r (nm) r (nm) used for the photooxidation of phenol in its aqueous
CTA 3 MMT 223 solutions (Fig. 3). For comparison, the same
micelle experiments with TiO2 and the decomposition by UV
ZnS-CTA 16 ZnS-MMT-CTA 306 light with  MMT were per_f1ormed as well. The
micelle photooxidation of 0.5 mmol I phenol solutions was
CdS-CTA 3 CdS-MMT- 292 studied. The remaining phenol concentrations were
micelle CTA determined by the spectrophotometrical method

with p-nitroaniline. The residual phenol
concentrations after three hours of the irradiation
were less than 2 % of the initial concentration when
ZnS-MMT-CTA and CdS-MMT-CTA were applied. In
case of TiO2 and only UV irradiation, the oxidation
rate was lower and the residual concentrations of
phenol after three hours were about 11.6 % and 9 %
of the initial one, respectively. To understand the

3.4. Photoreduction of CO,

ZnS-MMT-CTA and CdS-MMT-CTA were
used for the photoreduction of CO, dissolved in
NaOH solutions. The dispersions of the
nanocomposites and TiO, used for comparison
were irradiated by the UV lamp during 24 hours.
Two main reduction products were determined by
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way of the phenol its reaction

kinetics was evaluated.

photooxidation,

3.5.1. Photooxitation kinetics

The reaction of phenol and hydroxyl radicals
took part on the surface of ZnS and CdS
nanoparticles and therefore it can be described by
the Langmuir-Hinshelwood model simplified into
(Kumar et al., 2008)

K.Ch

r=k,, ——— 7
1+ K,C, )

where kapp is an apparent kinetic parameter
depending on intensity of irradiation, mass and
nature of the solid phase (catalyst), Kp is the
adsorption constant, and Cp is the concentration of
hydroxyl radicals. For low C, values KpCp << 1, Eq.
(7) was reduced to the pseudo-first order reaction

r= kapp KPCP = kobs CP (8)

where kops is the observed kinetic constant.
The calculated reaction orders for all experiments
were statistically equal to 1 that indicates the
pseudo-first order reactions of phenol. The kops Were
calculated and summarized in Table 2.

Table 2 Reaction kinetic parameters of phenol
photooxidation

Type of reaction Reaction | Kinetic constants
order kobs(s'1)

UV+ZnS-MMT-CTA 0.98 292104

UV+CdS-MMT-CTA 0.99 3.33.10%

UV+TiO, 0.96 1541074

uv 1.00 1.69.10%

The dispersions and solutions after 1 hour of
UV irradiation were analysed by GC-MS. They were
extracted into dichloromethane, which is relatively
polar organic solvent, and derivatized by acetic
anhydride before chromatographic analysis. Some
intermediated products, such as dihydroxybenzenes
and biphenols, were found in their trace
concentrations. After the decomposition by UV
irradiation without the nanocomposites, they
appeared in higher concentrations. According to
these results we assume that the nanocomposites
produced more hydroxyl radicals and thus the
intermediates were oxidized mostly to carbon
dioxide. In addition, some intermediates could also
be adsorbed on MMT. The solutions after reactions
were also analysed by ITP. No carboxylic acids
were observed.

In order to complete the analytical results, pH
was measured during the photooxidation. During the
stirring of the phenol and the nanocomposites
mixtures before the irradiation, pH increased which
is probably caused by the H* ions adsorption on
MMT. During the reactions with ZnS-MMT-CTA,
CdS-MMT-CTA and only UV, pH decreased from
6.7 to 3.0 and from 5.7 to 3.5, respectively. Taking
into account that dissolved carbon dioxide can
acidify aqueous solutions to pH=4.5, the pH
decrease bellow this limit was explained by the
presence of strong carboxylic acids (e.g. oxalic acid)
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that largely dissociated and could acidified the
reaction solutions before their oxidation to COs..

3.6. Role of montmorillonite

Some authors suggested that montmorillonite
can produce hydroxyl radical on the external surface
when irradiated by the UV lights (Wu et al., 2008; Li
et al., 2010). To verify this idea the above described
phenol oxidation was performed only in the
presence of MMT. MMT was added in various
amounts but no enhancement of the phenol
decomposition was observed. At higher amounts of
MMT the reaction efficiency decreased as a result of
light scattering on MMT particles. So we can
conclude that MMT served as a carrier of the
nanoparticles in our experiments.

4. Conclusion

The nanocomposite of ZnS and CdS with
MMT and CTA were prepared. ZnS and CdS
nanoparticles were deposited on MMT forming the
nanocomposites with the diameters of about 300
nm. The diameter of ZnS and CdS nanoparticles
were about 5 nm. ZnS-MMT-CTA and CdS-MMT-
CTA were used for the photoreduction of carbon
dioxide. It exhibited the several fold higher efficiency
than the commercial TiO, photocatalyst. Methane,
methanol and carbon monoxide were determined as
products of the CO, reduction. They were produced
by the reaction of generated hydrogen with carbon
dioxide.

The photooxidation of phenol in the presence
of UV light and the nanocomposites was also
studied. The efficiency of ZnS-MMT-CTA and CdS-
MMT-CTA was considerably higher than those of
only UV irradiation and TiO,. The pseudo-first order
reactions of phenol oxidation were observed. Only
trace concentrations of the intermediates were
determined therefore we assume that phenol was
oxidized to strong carboxylic acids and further to
carbon dioxide. It was found that montmorillonite
served as a carrier in these experiments.

The further research will be conducted to
study the nanocomposites of ZnS and CdS
nanoparticles and other phyllosilicates. The special
attention will be paid to the photocorrosion of the
sulphides.
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Abstrakt

Nanocastice TiO, a CdS nachazeji uplatnéni v fadé
primyslovych aplikaci a jejich ukotvenim na vhodné
nosi¢e je mozné ziskat kompozitni material, ktery mize
funkéni vlastnosti pozadované na dany nanomaterial dale
vyrazné vylepSit, zaroven snizuje mozna environmentalni
rizika spojena s jejich nanorozmérem. V tomto pfFispévku
jsou porovnany ucinky kompozitd kaolinit/TiO, a
vermikulit/CdS pro odbouravani CO,, Uucinky téchto
kompozitll jsou porovnany s uéinky standardu TiO,, ktery
predstavuje vzorek Degussa P25.
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1. Uvod

Za nanomaterialy jsou obecné povazovany
takové materidly, u nichz alespon jeden rozmér je
mensi nez 100 nm, pfiCemz podle poctu smér(, ve

kterych je podminka splnéna, rozdélujeme
nanostrukturované materialy na 1d  struktury
(nanodratky a  nanotrubicky), 2d  struktury

(nanovrstvy a tabulkovité &astice) a 0d struktury
(nanoklastry a nanocastice). V souCasnosti se
vyskytuji snahy o detailné&jSi rozdéleni nanostruktur,
které rovnéz umoznuje orientovat se
v pfedpokladanych vlastnostech daného materialu.
Pfikladem muze byt déleni Pokrypivheho a
Skorkhoda (2007), ktefi uvadéji 36 tfid, do kterych
Ize nanomaterialy zafadit. Cela fada technik je
vsouCasné dob& pouzivana pro pfipravu
nanomateriadlll zahrnujici jednoduché ,kadinkové*
metody az po slozité fyzikalni metody depozice.

Oxid titaniCity i sulfid kademnaty patfi do
skupiny polovodicl a jednou Z jejich
nejvyznamnéjSich  charakteristk je  energie
zakazaného pasu (Eg), pfi dodani energie vyssi nez
je Eg se materidly stavaji elektricky vodivymi.
Zdrojem potfebné energie muze byt
elektromagnetické zafeni s energii vysSi nez je Eg.
Hodnota Eg pro CdS je 2,4 eV, pro TiO; ve formé
anatasu je 3,2 eV a oba nanomateridly mohou, a
také nachazeji, uplatnéni jako fotokatalyzatory
(Carp et al., 2004; Praus et al., 2011).

Navzdory mnohym benefitim, jez materialy ve
formé nanocastic poskytuji, se stale castéji objevuji
diskuze v roviné jejich mozného negativniho vlivu
na zivotni prostfedi. Vzhledem ke své velikosti maji
schopnost prostupovat bunéénymi membranami a
mohou zpUsobit zdravotni problémy. Jen mala ¢ast
vyrobenych materialll je ve stejném misté vyuzita
k vyrobé finalniho produktu. VeétSinou vyrobeny
material (tedy i nanomaterial) putuje z mista vyroby
k dalSimu zpracovani. V pribéhu dopravy téchto
materiald maze dojit k havariim a nasledné uvolnéni
téchto materiall do okolniho prostiedi. Reseni,
kterd se nabizi, zahrnuji pfipravu nanocastic ve
formé suspenzi. DalSi moznosti je pfiprava
kompozitnich materiall, kdy dané nanocastice jsou
fixovany na vhodnych substratech. Pravé castice
jilovych minerald velmi dobfe spliuji pozadavky na
tyto matrice. Nejcastéji vyuzivanym jilovym
mineralem je pfitom montmorillonit. Fixaci TiO2 na
¢astice montmorillonitu s vyuzitim tetraisopropoxidu
titaniCitétho se zabyva napfiklad Kameshima et al.
(2009), fixaci CdS pak Dékany et al. (1999), oba
kompozity vykazuji fotodegradaéni schopnosti vigci
vybranym latkam. Pfikladem dalSich jilovych
minerall pro fixaci fotokatalyzatord jsou kaolinit a
vermikulit, pfiemz tento pfispévek ukazuje vyuziti
obou jilovych minerald jako nosi¢l nanocastic TiO;
(kaolinit) a CdS (vermikulit). Kombinace daného
nosiCe a fotokatalyzatoru vychazi z vyuziti
kalcinovaného kaolinitu ve stavebnim primysilu,
kam také sméfuje aplikace kompozitu kaolinit/TiO2
(KATI);  vpfipadé kompozitu  vermikulit/CdS
(CdS/VER) je sledovana moznost  vyuziti
»odpadniho® vermikulitu po jeho vyuziti k sorpci cd**
iontd.



Vtomto ¢lanku je srovnana schopnost
kompozitu kaolinit/TiO2 a vermikulit/CdS odbouravat
CO..

2. Pouzité metody a postupy

K pfipravé kompozitu KATI byl pouzit kaolinit
SAK47 (LB Minerals) a titanyl sulfat (Precheza a.s.).
Kompozit byl pfipraven termickou hydrolyzou smési
SAK47 a TiOSO4 postupem popsanym Vv praci
Mamulové Kutldkové et al. (2010). Kompozit
CdS/VER byl pfipraven probublavanim suspenze
Cd**  vermikulitu (lozisko Letovice) sirovodikem
postupem popsanym v praci Matéjky et al. (2010).
V obou vySe zminénych ¢lancich je rovnéz uvedena
detailni charakterizace téchto kompozitl.

Morfologie ¢astic kompozitd byla studovana
pomoci skenovaciho elektronového mikroskopu
Philips XL30 vybaveného EDX mikroanalyzatorem
(EDAX). Pred vlastni analyzou byly vzorky pokryty

Pfed zapocletim fotokatalytické reakce je
reaktor naplnén 0,2 M roztokem NaOH, nasledné je
zapnuto michani a do reaktoru je vpraven
fotokatalyzator  (typicka  davka je 1 g
fotokatalyzatoru na 1 dm® 0,2 M roztoku NaOH).
Plast michaného vsadkového anularniho reaktoru s
vnéjSim primérem 6 cm a délkou 35 cm je vyroben
z nerezové oceli. Ve stfedu plasté reaktoru je
situovana kfemenna trubice s primérem 3,5 cm, ve
UV lampy. Sedimentace fotokatalyzatoru bé&hem
experimentu je potlatena michanim pomoci
michadla umisténého  uvnitf  reaktoru a
elektromagnetické michacky. V prabéhu
experimentu je plynny vzorek odebiran pfes septum
plynotésnou stfikatkou a je analyzovdn pomoci
plynového chromatografu Agilent Technologies
model 6890 N s davkovaci smy¢&kou a split/splitless
injektaznim systémem. K detekci je pouzit detektor
FID.

droj 2
=are rotametr
i CO, jehlovy
p N S ventil
hr%i:nntivg af |« -1 | redukéni
c atograf |[e---------------- :
plynny vzorek skrticici DX ventil
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T
sonda =l g !
magneticke uzaviraci
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Obr. 1 Schéma experimentalni aparatury pro fotokatalytickou redukci CO,

vrstvou Au/Pd, k pozorovani vzork( byl pouzit
detektor sekundarnich elektrond.

Fazové slozeni vzorkd bylo studovano na
praskovych preparatech pomoci rentgenového
difraktometru Bruker D8 Advance vybaveném Co
lampou. Vzorek byl nanesen vtenké vrstvé na
bezdifrakéni kfemikovy nosi¢ a méfen v rozsahu 5 —
100° 26 (CoKa), velikost kroku byla 0,03°, doba
setrvani na kroku 1 s. Pro detekci byl pouZit pozi¢éné
citlivy detektor VANTEC 1. Zpracovani difrak€nich
zaznam( bylo provedeno pomoci programu EVA
(Bruker AXS), identifikace fazi byla provedena s
vyuzitim databaze PDF2.

Schopnost obou typl kompozitd odbouravat
CO; byla testovana metodou popsanou v praci Koci
et al. (2010). Schéma pouzité aparatury je uvedeno
na Obr. 1. Aparatura se sestava ze tfi sekci:
davkovani plynu, reakéni zény a analytické
jednotky.
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3. Vysledky a diskuze

Pro testovani odbouravani CO; byl vybran
kompozit KATI sobsahem 60hm.% TiO2
kalcinovany po 2 hod. pfi 600° C, a kompozit
CdS/VER s obsahem 6 hm. % CdS suseny pfi 60°
C do konstantni hmotnosti. Rtg. difrakéni analyzou
bylo prokazano, ze kompozit KATI obsahuje TiO»
v anatasové formé. Pomoci skenovaci elektronové
mikroskopie bylo prokdzéno, Ze Castice TiO. jsou
deponovany prevazné na hranicich kaolinitovych
Gastic. V pfipadé kompozitu CdS/VER se na rtg.
difrakénim zaznamu tohoto vzorku nepodafilo
prokazat pfitomnost ani jedné zforem CdS.
Skenovaci elektronovou mikroskopii bylo potvrzeno,
Ze CdS se vyskytuje ve shlucich na okrajich ¢astic
vermikulitu. Na zakladé rentgenstrukturni analyzy,
resp. velikosti mezirovinné vzdalenosti 001 roviny
vermikulitu, bylo nepfimo zjisténo, Ze Castice CdS
se vyskytuji rovnéz v mezivrstvi. Transmisni
elektronovou mikroskopii bylo potvrzeno, ze ¢astice



Obr. 2 Detail ¢astic testovanych jilovych nosi€l s deponovanymi €asticemi fotokatalyzatoru: a) vermikulit

s €asticemi CdS, b) kaolinit s ¢asticemi TiO».

CdS se rovnéz vyskytuji v podobé izolovanych
nanocastic na povrchu vermikulitovych ¢&astic.
Obrazky ze skenovaciho elektronového mikroskopu
(Obr. 2) ukazuji pfevazujici uspofadani CdS a TiOz
na hranicich ¢astic pfislusnych nosica.

Oba kompozity byly pouzity pro testovani
jejich  schopnosti  odbouravat CO,. Béhem
experimentu byl jako produkt rozkladu CO;
v pfitomnosti testovanych katalyzatord po UV osvitu
ve vodném prostfedi analyzovan metan. Na obr. 3
je provedeno porovnani zavislosti vytézku CH4 pfi
fotokatalytické redukci CO2 po 24 hodinovém
ozarovani UV lampou s vinovou délkou 254 nm pfi
pouZziti obou kompozitd. Pro moznost porovnani byl
identicky experiment proveden rovnéz s Cistym TiO-
Degussa P25 (TiO2_P25).

4.5

4

3.5

3

2.5

2

1.5

1

Vytézky methanu (umol/g-kat.)

0.5 -

0 T T
TiO2_P25 KATI

CdS/VER

Obr. 3 Zavislost vytézku CH4 pfi fotokatalytické
redukci CO, (po 24 hodinach ozafovani)
v pfitomnosti riiznych typl katalyzatord.

Z uvedeného obrazku je patrné, ze kompozity
maji stejnou (CdS/VER) nebo vysSi (KATI) ucinnost
pfi rozkladu CO; vporovnani s komeréné
dostupnym fotokatalyticky aktivnim TiO, P25, ktery
je Casto pouzivan jako standard pro srovnani
fotokatalytickych Gc&ink(. Uvedené vysledky jasné
naznaduji potencial kompozita typu
jill“fotokatalyzator® pro odbouravani CO,, ktery
pfedstavuje vyznamnou slozku podilejici se na
zneCisténi ovzdusi a tvorbé sklenikovych plyna.
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Vysledky zaroven poukazuji na potencial téchto
kompozitl pro produkci slouéenin, mezi néz patfi i
metanol.

4. Zavér
Nanotechnologie, a snimi ruku vruce
nanomateridly, nachazeji stale vétSi uplatnéni

v novodobé technické praxi. Fixaci nanocastic Ize
vyznamné ovlivnit environmentalni i zdravotni rizika
nanocastic, pfiemz mnohdy zaroveni dochazi
k vyraznému zlepSeni funkénich vlastnosti téchto
nanocastic. PFipadny synergicky efekt matrice a
fotokatalyticky aktivni slozZky m0ze vyznamné
rozs$ifit aplikacni vyuziti téchto kompozitd. V tomto
prispévku byla hodnocena schopnost kompozitQ
vermikulit/CdS a kaolinit/TiO, odbouravat CO,. Bylo
zZjisténo, ze kompozit kaolinit/TiO, vykazuje vyrazné
vy$8i schopnost odbouravat CO; v porovnani se
srovnavacim vzorkem TiO,, kompozit
vermikulit/CdS pak vykazuje srovnatelné vysledky.
Dale je tfeba nutno poznamenat, Zze mnozZstvi
vzorkd pouzitych b&hem experimentl odbouravani
CO, bylo vzdy stejné, pficemz obsah vlastni
fototokatalyticky aktivni slozky je u kompozitl
vyrazné niz§i (6hm.% CdS u kompozitu
vermikulitCdS a 60hm.% TiO, u kompozitu
kaolinit/TiO;). Pfi zohlednéni této skutecnosti jasné
plyne potencial pfipravenych kompozitd pro
testovanou aplikaci.

Podékovani
Autori  dékuji projektu MSM6198910016 a

MSM6198910019 za podporu vyzkumu
prezentovaného v tomto pfispévku.
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PODZIMNi SEMINAR

Ceska spoleénost pro vyzkum a vyuZiti jilG
pofada ve Ctvrtek dne 30. 11. 2011 v 10,30 hod.
v poslucharné Ustavu struktury a mechaniky hornin
AV CR, v.v.i., V Holesovi¢kach 41, Praha 8 odborny
seminar.

Program seminare:

P.g. Jifi K. Novak, PhD.

(Geologicky ustav AV CR, v.v.i., Praha):

Korekéni a pucolanové suroviny Jamajky pro
obnovu cementarské vyroby a pfimési do betonu®
Mgr. Lenka Lisa PhD.

(Geologicky ustav AV CR, v.v.i., Praha):

Jilové mineraly
ovlivnénych sedimentt

v kontextu antropogenné

INFORMACE O 19. JILOVE KONFERENCI
V CR KONANE OD 28. 8. DO 31. 8. 2011
V BYSTRICI NAD PERNSTEJNEM

19. jilova konference v CR v Bystfici nad
Pernstejnem byla organizovana Ceskou spolegnosti
pro vyzkum a vyuziti jild, Bystficko a.s.,
Matematicko fyzikalni fakultou Univerzity Karlovy
v Praze a ve spolupraci s DIAMO s.p. Konference
byla zahajena v nedéli 28.8.2011 v 16 hodin Gvodni
prednaskou pana Josefa Vojty, mistostarosty
Bystfice nad Pernstejnem, ktery ucastniky seznamil
s regionem Bystficka a moznostmi jeho dalSiho
rozvoje. Nasledovaly dvé odborné pFednasky.
PfednaSka dr. Petera Komadela, prezidenta
Evropské asociace jilovych skupin (ECGA) a Ing.
Josefa Lazarka, naméstka DIAMO s.p.

Peter Komadel: Co vplyva na rozpustanie ilov v
kyselinach, moznosti porovnavania laboratérnych
experimentov

Josef Lazarek: Tézba uranu na lozisku Rozna ve
vztahu k dotéenym obcim a moznosti dalSiho
pramyslového a energetického vyuziti horninového
prostfedi po ukonceni tézby.

V prubéhu pondéli a v utery byly predneseny
Ctyfi plenarni prednasky:
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Iveta Styriakova: Biologicko-chemické
odstrafiovanie jemnozrnnych Zzelezitych a ilovych
mineralov z nerudnych surovin

Ivan Kraus: Slovenské vinohradnictvo a jeho terroir
o€ami geoldga

Barbora Dousova: Vliv strukturné a povrchové
vazaného Zeleza na sorpéni vlastnosti nékterych jilt

Petr  Duchek: Pouziti  montmorillonitu v
kompozitnich biodegradabilnich materialech
a 6 zvanych prednasek:

Annamaria Mockovéiakova: Bakterialna
regeneracia bentonitu pokrytého oxidmi zeleza po
sorpcii Cu(ll)

Petr Praus: Interkalace montmorillonitu ionty
stfibra, médi a zinku - antibakterialni a antifungalni
vlastnosti téchto interkalatd

David Kolousek: Priprava
geopolymernich pojivech

Martin Pentrak: Infratervena spektroskopia pri
vyskume ilovych mineralov

,hanozeolitd“ v

Miroslav Pospisil: Molekularni simulace jilovych
minerald

Petr Kovai: Inorganic-organic hybrid materials:
layered zinc hydroxide salts with intercalated
porphyrin senzitizers

V pondéli naveCer se uskuteCnila posterova
sekce, na které byly prezentovany nasledujici
pfispévky:
charakteristika

Barrandienu

P01 Hajek Pavel: Mineralogicka
dislokaénich jild hornin starSiho
(ordovik — silur)

P02 Krejcova Stanislava: Vliv  obsahu jilovych
minerall na vlastnosti pld
P03 Krupskaya Victoria: Composition of

palygorskite-montmorillonite clays as a key for
reconstruction of sedimentary environments
(Moscow region, Russia)

P04 Kvapilova St&panka: Vyzkum tepelné a
elektricky vodivych materialt na bazi geopolymert

P05 Schweigstillova Jana: Clay layer above the
sandstone cave as a source of CaCO3 in secondary
cave carbonates: composition and origin (Bohemian
Paradise, Czech Republic)

P06 Simanek Milan: Vypocdty struktur
substituovanych porfyrini s tézkym kovem uvnitf
jadra ab-inicio metodami

P07 Sustek Stanislav: Modifikace hydrogelu
pomoci kolagenu a nanostrukturovaného jilu

P08 Veteska Marek:
na povrchu MMT
P09 Zapivovarski-Votipka Zorica  Intercalation of
timoprazole into hydrotalcite-like host

P10 ét‘astny Martin, René Milos:
v alterovanych horninach

Sorpce fenolu a anilinu

Corrensit

V prabéhu konference bylo udéleno Cestné
&lenstvi Spoleénosti Ing. Iveté Styriakové, Ph.D. a
Prof. RNDr. Ivanu Krausovi, DrSc. Gratulujeme.
Jejich profesni Zivotopisy uvedeme v pfistim Cisle.



Obr. 1 Ugastnici konference pred kostelem ve Vitochové

Soucasti konference byl bohaty doprovodny
program. Exkurze do uranového dolu s moznosti
sfarat do hloubky 1050 m pod povrch a udéleni
certifikatu, exkurze do chemické upravny uranu a
exkurze do hrazného systému vodniho dila Vir.
Spolecensky program konference byl rovnéz velmi
pestry a zahrnoval nedé&lni uvitaci raut, pondéIni
degustaci slovenskych vin, pod vedenim prof.
Krause, kdy bylo mozno prakticky vyzkousSet vliv
podloZi na chutové vlastnosti vin. Uterni koncert
sborového zpévu a  dechového  kvarteta
v romanském kostele sv. Michaela archandéla ve
Vitochové patfici do Fimskokatolické farnosti
Bystfice nad Perndtejnem byl nasledovan
zavérecnou slavnostni konferenéni vecefi.

Konference se zUcastnilo 31 ucéastnik(l, z toho

5 ze Slovenské republiky a 1 z Ruské federace.
V ramci konference se rovnéz uskutecnila schize
glend CSVVJ. Abstrakty pFispévkl byly vydany
v Casopise Informator Cislo 46. Na fotografii jsou
zachyceni ucastnici uterniho koncertu v romanském
kostele sv. Michaela archandéla ve Vitochové.

Centrum konference bylo vpékném a
pratelském prostfedi hotelu Skalsky dvur, jehoz
personal pro konferenci zajistii naprosto perfektni
zazemi a sluzby na velmi vysoké urovni. Zaroven
bych velmi rad podékoval Ing. Josefu MitaSovi za
velkou pomoc pfi zafizovani exkurzi a pfi organizaci
samotné konference v misté jejiho konani a rovnéz
vSem dalSim spoluorganizatorim, ktefi dle svych
moznosti pomohli zajimavy program konference
pfipravit a zajistit.
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RNDr. Miroslav Pospisil, Ph.D.

EUROCLAY 2011

V poradi 12. evropska jilova konference se
uskuteCnila v Turecku, v Antalyi ve dnech 26.6. —
1.7.2011. Konference se konala na bfehu
Stfedozemniho mofe v pfekrasné oblasti zvané
Turecka riviéra v hotelu Dedeman, Antalya.

Na konferenci byly pfedneseny nasledujici

hlavni pfednasky:
. THE GEORGE BROWN LECTURE-
EUROCLAY 2011 prednesl Hendrik HEINZ, The
University of Akron, United States, Clay Minerals for
Nanocomposites and Biotechnology: Surface
Modification, Dynamics, and Responses to Stimuli

Zvané pfednasky:

o Ahmet Mermut, Harran University, Turkey,
Charge on 2:1 Silicate Clay Minerals

o Atsuyuki Inoue, Chiba University, Japan,
Hydrothermal Alteration Around Toyoha
Polymetallic  Vein-Type  Ore  Deposit,
Hokkaido, Japan

e Faiza Bergaya, CNRS, Orléans, France,

Intercalation Properties of Clay Minerals

Faruk Civan, University of Oklahoma, United
States, Applications and Problems of Clays
and Clay Minerals in Petroleum Industry

e Fernando Nieto Garcia, Universidad de
Granada, Spain, Burial Diagenesis and
Deformational Metamorphism, Something



More Than Temperature and Stress. The
Role of Fault-Driven Fluids

e Fred Longstaffe, The University of Western
Ontario, Canada, Oxygen and Hydrogen
Isotopic Crystal Chemistry of Clay Minerals:
Lessons Learned (?) From Natural and
Artificial Systems

e George Christidis, Technical University of Crete,
Greece, Layer charge systematics of
smectites: A novel approach to unravel the
mechanism of genesis and to interpret
physical properties of bentonites

e Jan Srodon, Polish Academy of Sciences,
Poland, Role of Clays in Diagenetic History of
Nitrogen and Boron

e Jock Churchman, The University of Adelaide,
Australia, The Key Role of Micromorphology
in Studies of the Genesis of Clay Minerals
and Their Associations in Soils

e Marie-Agnes Courty, IPHES CNRS, Spain,
Geogenic Markers Linking Episodes of Clay
llluviation in Holocene And Pleistocene Soils
With Clay Minerals of Exceptional Origin

o Nicolas Fedoroff, France, Revisiting the Process
of Clay llluviation and the Genesis of Argillic

Horizons
e Omer Bozkaya, Cumhuriyet University, Turkey,
Diagenetic and Very Low-Grade

Metamorphic Characteristics of the Paleozoic
Units of the Istanbul Terrane (NW Turkey)

e Paul Schroeder, University of Georgia, United
States, Spatial Versus Spectral
Resolution:What Works for Evaluating Clay
Mineral Assemblages in Caldera Uzon,
Kamchatka, Russia

e Peter Komadel, Slovak Academy of Sciences,

Slovakia, Chemical Modifications of
Dioctahedral Smectites
e Rafael Ferreiro Mahimann, Technische

Universitdt Darmstadt, Germany, Thermo-
Barometric Use of Coal and Clay Mineral
Indicators, Comparative Application From
Diagenesis to Sub-Greenschist and Sub-
Blueschist Facies

e Sebastian Potel, Institut Polytechnique LaSalle,
France, Application of Short Wavelength
Infrared Spectroscopy For Very Low-Grade
Petrology of Chlorites

e Selim Kapur, Cukurova University, Turkey,
Micromorphological Characterisation of Soil
Rhizosphere in a Traditional Olive Crop On
Mediterranean Terra Rossa

o Warren D.Huff, University of Cincinnati, United
States, Clays On Mars

Konference byla velmi dobfe pfipravena a
domnivdm se, Ze Turecko bylo pro vétSinu
ucastnikd velmi pfijemnou zemi, kam se budou radi
vracet. Velké podékovani néalezi Prof. Dr. Asuman
Gunal Turkmenoglu, prezidentce EUROCLAY 2011,
za jeji pracovni nasazeni pfi pfipravé konference,
jakoz i celému organizaénimu tymu. Z Ceské
republiky se konference zuc¢astnilo 10 uc¢astnika.

Pristi EUROCLAY 2015 se uskutecni ve
mésté Edinburgh. Ceska spolednost pro vyzkum a
vyuziti jild rovnéz podala kandidaturu na usporadani
EUROCLAY 2015 v Praze. Nakonec vSak byl
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vybran Edinburgh, nebot se tak EUROCLAY bude
moci poprvé uskutecnit ve Velké Britanii. V Praze se
jiz EUROCLAY konala, a to v pofadi pata, pofadana
v roce 1983.

Miroslav PospiSil

53. FORUM PRO NERUDY (Geologie
Moravy)

jizni

Tak jako kazdy rok poradala Ceska asociace
loZiskovych geologld od 10.5. do 12.5.2011 Forum
pro nerudy. Leto$ni setkani bylo jiz 53. v poradi.

Sraz  UCastniki ze  vSech  pfilehlych
slovanskych stran se uskute¢nil v restauraci
Popocatépetl v Bfeclavi. Po vydatném obédé
nasledovala prohlidka podzemniho zasobniku

zemniho plynu v Dolnich Bojanovicich. VétSina
zadsob uhlovodikd je vézana na labsky obzor
stfedniho badenu. Labsky obzor je tvofen nékolika
druhy piskl. Pisky s pozitivitou jsou odstépnymi
zlomy rozdéleny do nékolika meziker se
samostatnym hydrodynamickym rezimem a rGznym
stupném nasyceni uhlovodiky. To umoznilo rozdélit
loZisko na dosud t&Zzenou €ast a podzemni zasobnik
plynu.

Od zéasobniku jsme se pfesunuli do muzea
tézby ropy a plynu v Hodoniné. Zde jsme méli
moznost seznamit se s expozici vénované nejen
historii t&Zby ropy a zemniho plynu v Sir§im regionu
(Ceska republika, Slovensko, Rakousko), zptisobtim
dobyvani a geologii, ale také s expozici
technologické stranky tézby pfirodnich uhlovodiku.
Nejstarsi loZisko ropy v CR bylo objeveno vr. 1919
(Nesyt u Hodonina). Muzeum je doplnéno unikatni
sbirkou hornin a zkamenélin z neogénu a jury.

Jako dalSi bylo v programu muzeum tézby
lignitu v Dubfianech. Muzeum je umisténo v budové
Zakladni umélecké Skoly. Stala expozice se netyka
jen historie hornictvi, ale také historie sklafstvi.
Uzemi se nachazi v jihomoravském lignitovém
reviru, ktery je soucasti videniské panve (neogenni
struktura). Dubnanska sloj (pont) je na bazi uhelné
série (Papp, 1951), v jejimz nadlozi se vyskytuji tfi
nadlozni lignitové sloje. Tato sloj je vyvinuta ve dvou
Castech  jihomoravského  lignitového  reviru:
v moravské Ustfedni prohlubni a v rohatecko-
bzenecko-straznické casti.

Po tomto zahlceni nasSich HD informacemi
jsme na sklonku odpoledne dorazili do penzionu
Hajovna v Dolnich Véstonicich, kde jsme byl
ubytovani. Penzion vznikl rozsahlou rekonstrukci
puvodné Dietrichsteinské hajovny. Ve vecernich
hodinach nasledoval odjezd do sklipku ve Velkych
Pavlovicich, kde probéhlo oficialni zahajeni 53. Fora
pro nerudy spojené s degustaci vin mistni vyroby
(pan Zdenék Balka).



Obr. 1 Pohled na lozisko Novosedly

Ve stfedu po snidani jsme odjeli do cihelny
v Novosedlech. Zde jsme si prohlédli lozisko
cihlafskych  surovin.  Lozisko je  soucasti
sedimentarni vyplné miocénniho stafi karpatské
predhlubné a je tvofeno slabé az silné pisCitymi
vapnitymi jily s vlozkami jemnych jilovitych piskd.
Cihlafskou surovinu pfedstavuji rdzné piscité jily
(karpat; prevlada illit). Obsah CaCOj3 kolisa okolo 20
% v celé mocnosti loZiska.

Nasledujicim bodem programu byla prohlidka
jeskyné na Turoldu. Jeskyné v této oblasti jsou
zname jiz od 17. stoleti. Lom na Turoldu s jurskymi,
vysoce Cistymi vapenci byl jiz z velké ¢asti odtézen,
i pfes stopy vSech 14 kultur, které byly na tomto
nenapadném vrchu zachyceny. Jeskyné se nachazi
v jurskych vapencich nasunutych na Moravu ze
Slovenska béhem tfetihor. Krapnikova vyzdoba je
vzacna. V hloubce 37 m se nachazi jezerni dom s 8
m hlubokym jezerem. V jeskynich pfebyva osm
druhGl netopyrtd. Cesta kjeskyni je lemovana
nauc¢nymi tabulemi a pfed jeskyni je pro navstévniky
pfipraven geopark Turold s geologickou historii
Ceské republiky. Po prohlidce jsme se naobé&dvali
v pivnici Sportcentra v Mikulové.

Siestu jsme stravili v zatopeném Ilomu u

Janiova vrchu (lom U Marianského mlyna) — viz
obr. 3. Néktefi si zde omyli nejen ruce a az o mésic
pozdéji se

jihoamerickou

ukazalo, ze je jezirko obyvané
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pirafiou. LoZisko je tvofeno jednim télesem
vapence, jehoz prava mocnost dosahuje az pres
130 m. Na misté dneSniho zatopeného lomu byl
kopec zvany Jani€lv vrch (322 m n.m., téZbou
vapence byl snizen asi o 70 m).

Po této exkurzi jsme si prohlédli krasy mésta
Mikulov, pochéazejiciho pravdépodobné z pocatku
12. stoleti. Méstem se stal vr. 1410. Na misté
romanského a gotického hradu vznikl v 17. stoleti
zamek. Od konce 13. stoleti do konce 16. stoleti
patfil Liechtensteinim, poté az do 20. stoleti
Dietrichsteinim. VétSina z nas navstivila pfilehly
Svaty kopecek (363 m n.m.), vychutnala si pohled
na meéstecko (i komunistické silo v pozadi
mikulovského zamku), lemované fepkou olejkou a
bilymi mracky — pocatek letodniho léta. Tato pfirodni
dominanta Mikulovska je tvofena bradlem z jurskych
vapencl (viz obr. 4).

Se stfedecnim veCerem byla spojena Valna
hromada CALG, opékani a grilovani a degustace
vin ze sklipku firmy Véstonické sklepy s.r.o. (viz obr.
5)

Ve ¢Ctvrtek rano jsme se po pravékém
hodovéni vratili do dob neandrtalskych prohlidkou
archeologického muzea v Dolnich Vé&stonicich.
Expozice nas seznamila s archeologickymi nalezy
r. 1925 je VenuSe z D. Véstonic, ktera je
povazovana za nejstarSi keramicky artefakt na
sveété (cca 25.000 let pf.n.l.). Je vyrobena z palené
hliny (smés jemné hliny a vapence? ¢i ulomku
kosti?) a pochazi z mlads$iho paleolitu. Nedaleko od
muzea se v byvalé cihelné nachazi tzv. kalendar
vékl — geologicky profil, obsahujici pohfbené padni
horizonty z obdobi teplejsich vykyvi posledni doby
ledové.

Poté nas ¢ekala piskovna ve Valticich, ktera je

zalozena na lozisku $térkopisku (viz obr. 6). Mofska
sedimentace se jihomoravské casti mladotfetihorni
videnské panve béhem svrchniho miocénu (panon)
zmeénila na jezerni a jezero se dale zanaSelo
sedimenty. Jezero se az do pliocénu postupné
zméléovalo a ménilo na sit fiénich koryt.
Sedimentace dale pokracovala az do holocénu na
Finich terasach nebo lokalnich jezernich depresich.
Piskovna predstavuje sedimentarni vyplfi kvartérni
jezerni deprese, do které pronikl meandr fosilniho
toku. Vysledkem je granulometrickad pestrost a
kvalitativni variabilita sediment( loZiska o mocnosti
prevazné od 2 do 10 m.
Navstéva piskovny zpusobila, Ze nékterym skFipaly
zuby jeSté pfi obédé vrestauraci u Tlustych
v Lednici, ackoli kdysi obdrzela kladné hodnoceni
od Zderika Pohlreicha. Na zavér Fora pro nerudy
byla pfipravena prohlidka zamku a parku v Lednici.
Zamek slouzil jako letni sidlo rodiny Lichtensteind.
Zamecky park je znamy zejména diky minaretu,
ktery tu nechal vystavét Alois Josef |I.
z Lichtensteina.



Obr. 3 Zatopeny vapencovy lom u Jani¢ova vrchu (lom U Marianského mlyna)

Obr. 5 Opékani a grilovani a degustace vin ze sklipku firmy Véstonické sklepy s.r.o.

Obr. 6 Piskovna ve Valticich, ktera je zaloZzena na lozisku Stérkopisku

Podle svych vzpominek, internetu a privodce zpracovala Jana Schweigstillova
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6. MEZINARODNi KONFERENCE CROP
MANAGEMENT PRACTICES. INTERNATIONAL
SOIL TILLAGE RESEARCH ORGANIZATION,
BRANCH CZECH REPUBLIC

31.8. - 29.2011 se konala mezinarodni
konference ¢eské pobocky International Soil Tillage
Research Organization. Seznam prednasek v
jednotlivych sekcich uvadime nize.

Sekce 1: Changes of soil fertility (soil quality,
physical, chemical and biological aspects,
erosion)

Kutilek M.: Soil physics and climate change

Gonet S.: Carbon sequestration in soils under
different management

Kisic I., Basic F., Birkas M.: Effects of soil tillage
on quality of soil loss

Jandak J., Hybler V., Vicek V., Hladky J.: Tillage
effect on saturated hydraulic conductivity of the
topsoil and upper subsoil

Zahora J., Fiserova H., Novosadova I., Sinoga
J.D.R.: Microbial activities related to the soil
nitrogen transformation in humid mediterranean
conditions

Muhlbachova G., Vavera R., RiZek P.: Differences
in microbial characteristics, organic carbon and
nutrients contents and CO.-fluxes in soils under
different tillage practices

Sarapatka B., Cdp L.: The effect of different forms
of tillage on selected soil biological and biochemical
characteristics

Sekce 2: The effect of different agronomic
measures on biotic organisms (occurrence,
harmfulness of diseases, pests and weeds)

Smutny V., Winkler J., Dvofak J.: Weed spectrum
changes under different cropping systems

Sekce 3: Perspective soil tillage practices
(mechanization of agriculture, energy inputs,
economy)

Weisskopf P., Keller T., Anken T., Holpp M.:
Controlled Traffic farming as a strategy to reduce
compaction risks

Rosner J., Klik A. et al.: Minimum tillage and
environmental aspects

Novosadova I, Kubikova Z., Prochdzka J.: Soil
tillage methods and their effect on soil parameters

Sekce 4: Crop production and climate change
(extreme events - drought and flood)

Varallyay G.: Soil as moderator of extreme
hydrological events: drought - flood/waterlogging
Hlavinka P., Trnka M., Semerdova D., Balek J.,
Mozny,M., Eitzinger J., Zalud, Z.: Agricultural
drought and its impact within yields of selected
crops in Czech Republic

Sekce 5: Cropping systems (modification crop
management practices adapted to the soil
conditions - crops and crop varieties, crop rotation,
fertilization in conventional, organic and precision
agriculture)

Birkas M., Jug D., Kisic I., Smutnyy V., Jolankai
M.: Step-by-step adoption of adaptable soil tillage in
Central Europe
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Sharma U. C., Sharma V.: Cropping systems
adaptable to acidic soils and high rainfall conditions
in the north-eastern region of India
Tyburski J., Rychcik B.: Yielding of selected
varieties of winter wheat

V posterové sekci bylo prezentovano 23
sdéleni. Posledni den konference patfil exkurzi s
prohlidkou pamatniku Karla Capka ve Strzi, zamku
v Dobfisi, farmy v Petrovicich a pivovaru ve Velkych
Popovicich.

Anna Zigové

14. PEDOLOGICKE DNY

Ve dnech 21. - 22. 9. 2011 probéhly v
Chodové Plané Pedologické dny na téma
»Hydromorfni pudy Ceské a Slovenské republiky,
jejich vyuziti a ochrana“. V tfech sekcich odznély
nasledujici pfednasky
1. sekce: Klasifikace puad
Novak P.: Hydromorfismus pud - pfi¢iny, disledky,

diagnostika, klasifikace
Kobza J: Niektoré genetické

formujacich  sa v (semi)
podmienkach
Novotny I., Pirkova I.: Digitalizace mapovych a

textovych elaboratt KPP - soucasnost a

budoucnost
Smejkal J.: Hydromorfni piidy v systému UHUL
Vasku Z., Sobotkova A.: Koncepce hydromorfnich

a semihydromorfnich pld

aspekty péd
hydromorfnych

2. sekce: Uprava vodniho rezimu ptid

Prax A., Hybler V.: Odvodnéni zemédélskych pad

Kulhavy Z.: Katalog opatfeni pro eliminaci
negativnich  funkci drenazniho odvodnéni
v ramci projektu MZP

Matula S.: Evaluation of selected FDR soil moisture
sensors in the laboratory conditions: Theta
Probe, ECH20 EC-5, EC-10, EC-20, and EC-5
TE

Kram P.: Zmény pad Ceskych monolitologickych
povodi. Vyzkumy v ramci evropského projektu
SoilTrEC

Klement A.: Vliv vihkosti na spektralni znaky pud

Penizek V.: Vymezeni hydromorfnich pad pomoci
vlastnosti reliéfu

3. sekce: Ochrana pudy ve vztahu k ochrané vod

Vacha R.: Rizika zemédélského vyuzivani fluvizemi

Sobocka J.: Dopady "soil sealing" na p6du a
mozné rieSenia

Kulhavy J., Mensik L.: Vyznam zalesnénych aluvii
v ochrané povrchovych vod pfed eutrofizaci

Madaras M.: Ochrana pdéd a ekosystémov
vapnitych slatin s vysokym obsahom pyritu

V posterové sekci
sdéleni.

Druhy den jednani probéhla terénni exkurze
v Zelezné s demonstraci pudnich profili  gleje
fluvického, pseudogleje luvického a stagnogleje
modalniho.

bylo prezentovano 43

Anna Zigova, Geologicky tstav AV CR, v.v.i,
zigova@gli.cas.cz



KNIHY A CASOPISY

Singer A., Galan E. (2011): Developments in
Palygorskite-Sepiolite Research: A New Outlook
on These Nanomaterials. 520 stran, Springer,
ISBN: 9780444536075.

V edici Developments in Clay Science vychazi
tfeti svazek , a to monografie vénovana palygorskitu
a sepiolitu (prvni svazek Bergaya F., Theng
B.K.G., Lagaly G. (2006): Handbook of Clay
Science, kterému jsme vénovali pozornost na 18.
jilové konferenci, druhy svazek Murray H. (2006):
Applied Clay Mineralogy ). Editory této knihy jsou
Arieh Singer, z Hebrejské University Jerusalem,
Rehovot, Izrael a Emilio Galan, z University v
Seville, Spanglsko. Je to jiz tfeti monografie
vénovana témto dvéma mineralim.

Cilem této knihy je komplexné prezentovat

"""""" vysledky dosazené ve vyzkumu
jilovych minerald, konkrétné palygorskitu a sepiolitu.
Oba mineraly se ukazaly jako uziteéné v celé fadé
pramyslovych a lékafskych aplikacich. Vyzkum
téchto jilu zesilil v poslednich dvou desetiletich a byl
ucinén vyznamny pokrok v jejich charakterizaci.
Kniha obsahuje pfispévky vyznamnych védcu v této
oblasti. ~

Kniha ma celkem 18 kapitol, které se vénuji
pokrokiim ve studiu struktury a mikrostruktury
minerall  skupiny palygorskit-sepiolit, pokroku
v krystalové chemii, struénému pFehledu vlivu
prostfedi na jejich vyskyt, Uvodu do geologie
vyskytd palygorskitu a sepiolitu, palygorskitu
v mofskych sedimentech jako zaznamu extrémnich
klimatickych podminek, loZiskim palygorskitu a
sepiolitu v kontinentalnich podminkach (popis,
geneze, ulozeni), vyskytu palygorskitu v Turecku,
genezi a distribuci palygorskitu v pudach a
sedimentech v iranu, diikaztim biogenniho plvodu
sepiolitu, pFfehledu ¢&inskych palygorskitovych
zdroju, jejich geologii, mineralogii, uloZeni, aplikaci a
zpracovani, sepiolitu z Amargazy, geologii,
mineralogii a trhm, soucasné pramyslové aplikace
palygorskitu a sepiolitu, vyuziti vlaknitych jilQ
v kosmetickém a farmaceutickém primyslu, vlivu
palygorskitu na chemické a fyzikalné-chemické
vlastnosti pld, povrchové adsorpci, barvivim a
herbiciddm na zakladé sepiolitu a palygorskitu,
upravé, aplikaci a modelovani, sepiolitu a
palygorskitu  jako  tésnicimu  materialu  pro
geologické ukladani oxidu uhli¢itého, modernim
materialim a novym aplikacim sepiolitu a
palygorskitu, Maya modry pigment.

Martin Stastny

CLENSKE PRISPEVKY NA ROK 2012

VézZeni pratelé, jak je obvyklé touto dobou,
obracime se na Vas se zadosti o zaplaceni
¢lenského poplatku na dalSi rok, tedy rok 2012.

VySe poplatku na rok 2012 zustava na stejné
vysi:
roc¢ni poplatek pro fradného clena - 300,- K¢
ro¢ni poplatek pro dlichodce - 100,- K¢
rocni poplatek pro studenta 720,- Ké
ro€ni poplatek za kolektivni ¢lenstvi organizace -
1.500,- K¢
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Zadadme Vas o véasné zaslani &astky na
pfilozené sloZence, popf. bankovnim pfevodem na
Uget Spoleénosti &. 479112193/0300 u CSOB.
V pfipadé, ze jste neuhradili poplatek za rok 2011,
bude na slozence pfipocten v pavodni vysi

V souvislosti s ¢lenskymi poplatky vybor jiz
v minulém roce rozhodl o zpoplatnéni papirové
verze Informatora, a to ¢astkou 40,- K¢, proto znovu
vyzyvam vSechny, ktefi maji e-mailovou adresu, aby
nam ji zaslali, dostavali by Informatora
v elektronické podobé bez poplatku. Jinak je mozné
si jednotliva Cisla stahnout z naSich internetovych
stranek www.czechclaygroup.cz

Martin Stastny

AKTUALITY
27. Alabama Clay Conference

16.-19. Gnora 2012

Birmingham Jefferson Convection Complex, USA
Kontakt: Scott Bennett. Chair, ALCC 27
Birmingham, Alabama

scott@reddotgallery.com

205 870-7608

4th Maghrebian Symposium on Clays Minerals

22.- 24. brezna 2012

Hammamet, Tunisko

Kontakt: Pr. Fakher Jamoussi
Technopdle de Borj Cédria

BP 273, 8020 Soliman, Tunisie

Tel : 00 216 24 326 536

Fax :00 216 79 325 314

e-mail : tunisianclaygroup@yahoo.fr,
fakher.jamoussi@certe.rnrt.tn
website: www.tcg.tn

10. mezinarodni symposium o keramickych
materialech a komponentech pro energetické a
environmentalni aplikace

20.-23. kvétna 2012

Drazdany, Némecko

Kontakt:  Fraunhofer Institute for
Technologies and Systems IKTS
Winterbergstrasse 28

01277 Dresden, Germany
info@cmcee12.de

Deutsche Keramische Gesellschaft e.V. Am Grott 7
51147 KdIn, Germany

cmcee@dkg.de

11. mezinarodni symposium o sesuvech a
projektovanych svazich a 2. severoamerické
symposium o sesuvech

2.-8. ¢ervna 2012

Banff, Alberta, Kanada

Kontakt: chair@isl-nasl2012.ca  nebo
Froese@ercb.ca, www.ISL-NASL2012.ca

Ceramic

Corey.

4. mezinarodni kongres EUROSOILS 2012

2.-6. ¢ervence 2012
Fiera del Levanta, Bari, Italie

17. mezinarodni zeolitova konference
7.-12. Cervence 2013
Moskva, Rusko



4. mezinarodni keramicky kongres

15.-19. Eervence 2012
Sheraton Chicago Hotel a Towers, illinois, USA
Kontakt: www. Ceramics.org/icc4

34. mezinarodni geologicky kongres

5.-10. srpna 2012
Brisbane, Australie

Kontakt: info@34igc.org, www. 34igc.org

6. stredoevropska jilova konference

4.-9. zafi 2012

Prahonice, Praha, Ceska republika

Organizuje Ceska spolednost pro vyzkum a vyuziti
jili ve spolupraci se slovenskou, polskou,
madarskou, slovinskou a némecko-rakousko-
Svycarskou jilovou spole&nosti

Kontakt: www.mecc2012.org

e-mail: pospisil@karlov.mff.cuni.cz

First European Mineralogical Conference

2.-6. zarfi 2012
Frankfurt nad Mohanem (Némecko)

Clays in Natural and Engineered Barriers for
Radioactive Waste Confinement”

22.-25. fijna 2012

International Conference Centre
Montpellier (Francie)

Setkani organizuje Andra (Francie), ve spolupraci s
Nagra (Svycarsko), Ondraf/Niras (Belgie) a SKB
(Svédsko)

Kontakt: Catherine BERGDOLL

E-mail: secretariat.montpellier2012@andra.fr

Fax: 33146 11 84 10

"Le Quorum" v

15. mezinarodni jilova konference (151CC) AIPEA

23.-28. Cervna 2013

Rio de Janeiro, Brazilie

Organizuje Brazilska jilova skupina pro AIPEA
Kontakt: www stranky se pfipravuji

e-mail: mcumann@cetem.gov.br

7th Mid-European Clay Conference MECC2014
Drazdany, Némecko, 2014

20th World Congress of Soil Science
Soul, Jizni Korea, 2014
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