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KINETICS OF REDUCTION OF HEXAVALENT
NEPTUNIUM BY NITROUS ACID IN SOLUTIONS OF
NITRIC ACID

MARTIN PRECEK and ALENA PAULENOVA
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precekm(@onid.orst.edu

Extraction of hexavalent and tetravalent actinides with tri-
butylphospate (TBP) from their solutions in nitric acid is the
most industrially mature process for reprocessing spent nuclear
fuel and is the basis for the development of advanced reproces-
sing schemes like UREX and TRUEX. One of the less resolved
issues is the management of neptunium in the extraction sys-
tem, because of not clearly defined redox speciation. Neptuni-
um is present in both pentavalent and hexavalent oxidation
states that differ greatly in their extractability to the organic
phase (hexavalent state being very well extracted by TBP,
whereas pentavalent neptunium is almost not extracted). As a
result, neptunium is distributed in both organic and aqueous
streams of the separation process. Apparently, the most impor-
tant factor determining the redox speciation of neptunium is the
presence of nitrous acid that is formed during the dissolution of
spent fuel and also by radiolysis. Nitrous acid HNO, is relative-
ly well extracted by TBP (log D = 1) and is therefore distribu-
ted from the source raffinate solution in further stages of the
separation system. If present in small quantities, it autocataly-
zes the oxidation of Np(V) by nitric acid, whereas large con-
centration of HNO, leads to reduction of Np(VI) back to the
pentavalent state - the kinetics of this reaction have been cove-
red in detail by many authors. The kinetics of reduction of
Np(VI) by HNO, have so far attracted only little interest and
are the subject of this study. UV-VIS-NIR absorption spectro-
photometry (OceanOpticsTM) in a stirred cuvette was em-
ployed in order to study the reaction: 2Np(VI) + HNO, + H,O
<> 2Np(V) + NO5 + 3H" The reaction progress was recorded
by following the absorbance at characteristic peak of Np(V) at
981 nm and simultaneous observation of the broad absorption
peak of HNO, between 350-400 nm. The reaction orders with
respect to concentrations of Np(VI) and HNO, were found to
be close to one. Increasing the concentration of nitric acid at
constant ionic strength (u=4M H/LiNO;) had a decreasing
effect on the reaction rate with an order of -0.8. The dependen-
ce of the rate constant on the ionic strength and temperature
will be also reported.
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“Korea Atomic Energy Research Institute, Daejeon, Korea,
bSeoul National University, Seoul, Korea, ‘Soonchunhyang
University, Asan, Korea
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Pyrochemical technologies offer the capability to treat
spent nuclear fuels and were acknowledged to meet the prolife-
ration-resistant principles. These processes could play an im-
portant role in reducing the long-term hazards of a spent
nuclear fuel by separating uranium and transuranic actinides,
which in turn may be transmuted in a fast breeder reactor. The
most effective way to accelerate the development of these
technologies is to formulate physical models of the underlying
electrochemical and transport processes. The multi-physics
computational models can be essential for design and operatio-
nal analysis of advanced processors and offer an efficient ap-
proach to implementing these processes. In this study, the
electrochemical principles and forced convection of molten
eutectic (LiCIl-KCl) electrolyte in a uranium electrorefining cell
are considered to establish an appropriate electro-fluid model
within the 3-dimensional framework of a conventional compu-
tational fluid dynamic model. Diffusional mass transport as a
controlling step is modeled for the surface resistance of charge
transfer between the electrode and molten-salt phase in which a
constant composition is provided by an intense forced mixing
of the bulk solution. The approach in this study is focused on
the mass transport and current arising due to the concentration
and the surface overpotential based on a cell configuration.
This computational platform includes the electrochemical
reaction rate of charge transfer kinetics which is described by a
Hitler-Volmer equation, while mass transport is considered
using an ionic transport equation. The coupling of the local
overpotential distribution and uranium concentration gradient
makes it possible to predict the local current density distributi-
on at the electrode surfaces.
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ELECTROCHEMICAL SEPARATION OF ACTINIDES
FROM MOLTEN LiCI-KCI ON SOLID Al CATHODES

PAVEL SOUCEK, RIKARD MALMBECK, ERIC MENDES,
CHRISTOPHE NOURRY and JEAN-PAUL GLATZ
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An electrorefining process in molten chloride salts using
solid aluminium cathodes is being developed in the Institute for
Transuranium Elements to recover all actinides from metallic
spent nuclear fuel. In this process, actinides are group-
selectively electrodeposited on the cathode in a form of solid
actinide-aluminium alloys. Fission products are anodically co-
oxidised from the fuel together with actinides to the electrolyte.
Without purification of this carrier salt, the process would have
to be stopped after concentration of the dissolved fission pro-
ducts would become too high to prevent selective deposition of
actinides on the cathode. A multiple-steps procedure is conside-
red for cleaning of the salt and a process refered as 'exhaustive
electrolysis' is proposed for the first purification step. Similarly
to the electrorefining process, this technique is based on the
group-selective electrodeposition of actinides on solid alumini-
um cathodes forming actinide-aluminium alloys. On the anodic
side, chlorine gas is produced by electrochemical decompositi-
on of the carrier salt. The presented work was carried out in
order to prove feasibility of the method. Two galvanostatic
electrolyses were realised and the potentials of both electrodes
were constantly followed. Uranium was successfully recovered
from LiCIl-KCl melts containing UCl; and a mixture of UCly
NdCl; and its concentration decreased from 1.7 to 0.1 wt. %
with no co-deposition of neodymium. Although the maximum
applicable current densities were relatively low, the results are
promising, showing high current efficiency and selectivity of
the proposed method. A design and application of a special
chlorine gas producing inert anode is also discussed.
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ADVANCED ORIENT CYCLE - PROGRESS ON
RESEARCH, WITH FOCUSING ON SAFETY AND
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A multi-functional separation process is proposed on the
Advanced-ORIENT Cycle (Advanced Optimization by Recyc-
ling Instructive Elements) concept '. The tertiary pyridine-type
anion-exchange resin embedded in silica beads was proposed
for the separation process using spent fuel. In this process,
hydrochloric acid (HCl), mixture of nitric acid (HNO3) and
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methanol (MeOH) are used as eluents. In order to apply this
process to engineering scale, two important subjects should be
solved so as to prove the availability. One is the environmental
aspect for the use of HCI solution, because of its corrosive
property to the material. The other is explication of the reactive
safety between IER (ion exchange resin) and solvent (HNO; -
MeOH). The four candidate metals of Ta, Zr, Nb, Hastelloy-B
(28%Mo-Ni) and SUS316L as a reference were tested. The
conditions of immersion and acid mist-exposure tests were
conducted in 0.5~12 M pure and simulated high level liquid
waste (SHLLW) HCI at room temperature for maximum 7200 h
and at 90 °C for 72~1440 h. In addition, corrosion potential was
evaluated by electrochemistry measurement under the same
conditions. From the result of the corrosion experiment, Ta was
anti-corrosive in HCl media, and Hastelloy-B seemed to be
acceptable at RT, with evidence of low corrosion rate
(<0.1 mm/y) and general type corrosion. Thermal analysis by
DSC was performed to investigate the thermal stability of TPR
itself and the mixtures of TPR/MeOH/HCI or HNOs. Moreover,
the thermal stability of TPR mixtures of TPR and SHLLW-NO;
was investigated and the stability of presence or absence of
coexistent elements was compared. Sudden exothermic heat
and release of fumes were observed with a mixture of TPR-
NO3;/MeOH/HNO; when the temperature of the heater reached
220 °C regardless of the HNO; concentration. The temperature
increased slowly to 175 °C followed by a sudden increase in
temperature. Violent reaction occurred in TPR under high
temperature in the HNO; system. The reaction occurred regar-
dless of HNO; concentration and presence or absence of Me-
OH. However, it was confirmed that the reaction did not occur
when the heating temperature decreased. In this report, outline
of current progress of Adv-ORIENT research as well as detai-
led evaluation results of this safety and engineering study are
described.

Reference:
1. Ozawa M., Suzuki T., Koyama S., Akatsuka H., Mimura
H., Fuji Y.: Progr. Nucl. Energy 50, 476 (2008).
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The partitioning and transmutation of long-lived nuclides
such as minor actinides from high level waste (HLW) issued
from nuclear fuel reprocessing is a method how to reduce the
long-term environmental burder of HLW. In recent years,
several HLW partitioning processes using different extractant
agents have been developed. Among them, the tridentate li-
gands like N,N,N’,N’-tetraoctyl diglycolamide (TODGA) are
one of the most promising extractants for the recovery of acti-
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nides and lanthanides in the nuclear fuel treatment. In this
work, the recently developed extractants based on cobalt
bis(dicarbollide) ion(1-), [(1,2-C,B¢H;;)2-3-Co)]- (COSAN)
functionalized with TODGA like substituents were evaluated
for extraction of trivalent actinides and lanthanides from acidic
waste solutions. The extractants under study differed in substi-
tution of the amide nitrogen (e.g., by butyl-, octyl-, tert-octyl-,
dodecyl-, benzyl- groups) and the mode of attachment of two
cobalt bis(dicarbollide) anions (with or without spacer) to
diglycolyl acid platform by amidic bonds. It was found that the
compounds with longer diethyleneglycol connectors between
COSAN cage and diglycolamide group extracted trivalent
lanthanides and actinides very effectively even from highly
acidic nitric acid solutions. Additionally, the extraction effici-
ency of such derivates was significantly higher than that of
comparable organic TODGA molecules without COSANSs. The
most perspective compound from this series corresponds to the
formula X-[(S-CHz-CHzo)z-1,2-C2B9H10)(1’,2’-C289H11)-3,3’-
Co),, where central amidic unit X corresponds to [(n-CgH;7-
NCOCH,),0]. We shall demonstrate that this extractant enables
good extraction of trivalent lanthanides and actinides from
majority of fission products presented in the simulated PUREX
feed. Trivalent radionuclides can be effectively stripped using
complexants. This extractant will be further studied for possible
technological applications.

We thank for partial support from Grant Agency of the Czech
Republic (Project No. 104/09/0668), Radioactive Waste Repo-
sitory Authority (Project 2007/006/Sumb and 2009/002/Su),
and Research Plan AV0Z40320502 from AS CR.
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SUPERCRITICAL FLUIDS AND COMPRESSED GASES
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One of the main advantages of extraction with supercritical
fluids (SCF) or liquid gases (LG) is a possibility of the reagent-
free regeneration of "solvent", which sharply decreases the
secondary waste volume. As a result, in the last 20 years the
researchers in many countries focused their attention on the
supercritical fluid extraction (SFE) of the trace amounts of
radioactive and heavy metals for treatment to remove and
decontamination of various solid objects (including soils) and
on SFE of actinide macroamounts for reprocessing the spent
nuclear fuel of the nuclear power plants (SNF NPP). In this
work we analyze the similarities and differences between the
liquid-liquid extraction of radionuclides and extraction with
SCF and LG and the prospects of extraction using supercritical
and liquid gases in radiochemistry. In the last 20 years the data
on SFE of a series of metals were published in more than 100
papers. The detailed data was presented on SFE of U, Th, rare-
earth elements (REE), Co, Cu, Mn, Pu, Np, and Am. The SFE
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of U, Th, and REE with tri-n-butyl phosphate (TBP) and its
mixture with B diketones were also extensively studied. Rather
detailed data were presented on SFE of transuranium elements
and fission products using carbon dioxide solutions of TBP, 3
diketones and their mixtures and even on recovery of these
elements from non-irradiated nuclear fuel and from SNF NPP.
SFE of Cs and Sr with solutions of organic acids and polyethers
was also well studied. The detailed data are published of the
extraction of U, REE, Cu, Pb, Zn, Cd, Cr, and As using carbon
dioxide solutions of various acids such as di-2-ethylhexyl

phosphoric,  bis(2,4,4-trimethylphenyl)  phosphoric  (cya-
nex 272),  bis(2,4,4-trimethylphenyl)monothio  phosphoric
(cyanex-302),  bis(2,4,4-trimethylphenyl)dithio  phosphoric

(cyanex-301), and di-2-ethylhexylthio phosphoric acids. Our
analysis showed only slight differences between the extraction
of macro- and microamounts of metal cations with solutions of
complexing agents in liquid and supercritical CO, and liquid-
liquid extraction. At the same time it should be noted that:

e low viscosity and high diffusion rate allows performan-
ce of extraction in CO, without mixing of the phases;
CO, can affect pH of the liquid phase being in equilib-
rium with it;

main difference between the extraction of metal cations
with solutions in liquid and supercritical CO, and
liquid-liquid extraction are observed for microamounts
of metals.

Moreover, it should be mentioned that the technologies of
SNF reprocessing and procedures of deactivation in supercriti-
cal and compressed CO, and Freons are most promising for
radiochemistry. The advantages of these processes are sharp
decrease in the volume of secondary liquid radioactive wastes;
absence of organic solvents and toxic compounds, and rather
low operation temperature (25-80°C). It should be noted that
the use of Freons instead of CO, allows to decrease the working
pressure to 1- 4 MPa.

NFC.L07 (Id: 81)
REMOVAL OF ANTIMONY-124 FROM PWR
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Selective ion media, e.g. inorganic adsorbents and ion ex-
changers, are increasingly used for the removal of key radio-
nuclides such as *°Co, »°Sr and '*’Cs from nuclear waste ef-
fluents due to their radiation stability, high processing capacity
and high decontamination efficiency. The materials used that
are commercially available (e.g. zeolites, titanates, silicotitana-
tes, hexacyanoferrates) are cation exchangers or adsorbents,
which can remove efficiently cationic and neutral radioactive
species. Inorganic anion exchange materials are quite rare and
do not possess high selectivity. Considering radiation doses to
personnel and environment, ***°Co and "Cs are the most
critical radionuclides in nuclear power plant (NPP) waste
liquids and water streams. Improved processing systems have
been able to reduce markedly the discharges of these radio-
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nuclides at many utility sites and further efforts have been
directed to remove other radionuclides such as *'Cr, ''""Ag and
'233b that dominate in solution after cesium and cobalt elimi-
nation. Much attention has been paid recently to '*Sb. It may
exist completely in soluble form in the Floor Drain Waters. In
solution, antimony can exist in two oxidation states (+3,+5) and
in several hydroxyl species (e.g. Sb(OH)s, Sb(OH); (aq),
Sb(OH),"), depending on the pH and redox conditions. This
indicates that antimony is difficult to remove from solution.
Recent tests showed that standard demineralizer resins and ion
selective media are ineffective for the removal of Sb from
liquid radwaste. However, some commercially available inor-
ganic cation exchangers, such as CoTreat, can remove cationic
species of '*Sb from NPP Floor Drain water with good effici-
ency in some cases. Chemical additives coupled with ultra
filtration have been shown to be effective method for '*>Sb
removal in a test program conducted at Duke Power Company's
Oconee plant. Study of other methods such as electro-
deionization and hollow-fibre filtration is underway e.g. in the
EPRI Low-Level Waste program. In Loviisa NPP (PWR, Fin-
land) about 50 % of the radiation dose received by personnel
during the service shut-down period is caused by '**Sb. Imme-
diately after shut-down, 1243b is released from fuel into the
primary coolant water at levels greater than 100,000 Bg/L
(>3x10” uCi/mL). The mixed-bed organic resin demineralizer
system used for activity removal under routine reactor operati-
on is inefficient in removing the released '>>Sb. Loviisa NPP
has thus established a project to study and assess various '2*Sb
abatement technologies. As a part of this project, Laboratory of
Radiochemistry has just initiated a laboratory study to remove
124Sh from the primary coolant water of Loviisa NPP using
novel zirconium oxide (ZrO,) sorbents. Test samples were
obtained from service shut-down of Loviisa Unit 1. Water
samples contained 600,000 Bq/L of soluble '2*Sb after filtration.
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Lots of metal waste the surface of which is contaminated
with radionuclides are generated in the decommissioning of
nuclear facilities. For the waste management, characterization
of radionuclides inventory in the waste is required. In this
work, determination method of o nuclides, Th, U, Pu, and Am,
contained in the metal waste was developed. Taking into ac-
count the half-lives of these a nuclides and their expected con-
centration in the waste, inductively coupled plasma mass
spectroscopy (ICP-MS) and a-ray spectrometry were selected
as analytical tools. The determination using these techniques
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requires that these a nuclides in the metal waste were separated
from the large quantities of stable matrix and interfering radio-
nuclides. In our laboratory, we have applied commercially
available extraction chromatographic resin to the analysis of a
nuclides in a dissolved solution of molten products of low-level
radioactive waste; UTEVA resin (for uranium and tetravalent
actinide resin) for the analysis of Th and U, and TRU resin (for
transuranium resin) for the analysis of Pu and Am. In a similar
manner as above, application of these extraction chromatogra-
phy methods to the metal waste was planned. In the case of the
metal waste, we have to take into account the existence of large
amounts of Fe, because Fe(Ill) has significant negative impact
on the sorption of trivalent actinides on TRU resin. Hence, the
effects of Fe(Ill) amount and concentration in the sample solu-
tion on the uptake of Am, representative of trivalent actinide,
on TRU resin were studied in detail with the solution prepared
from Fe(NOs;);. Fortunately, when Fe(IIl) is reduced to Fe(Il)
with ascorbic acid, its effect on the sorption of trivalent actinide
is practically negligible. The amount of ascorbic acid required
to improve the extraction of Am was also studied. Based on this
study of the effect of Fe(Ill) on the extraction of a nuclides on
the extraction resin, the schemes to analyze o nuclides in metal
waste was optimized. The optimized methods were validated
with dissolved solution of stainless steel, SUS304 with added o
nuclides. The recoveries of Th and U from dissolved solution of
SUS304 were 89+4% and 102+5%, respectively, with optimi-
zed scheme using UTEVA resin. The recoveries of Pu and Am
were 96+4% and 89+7%, respectively, using TRU resin. Fur-
thermore, Th, U, Pu, and Am in simulated waste prepared by
dissolving pipe wastes (the surface ®°Co concentration was
about 70 kBq) sampled from a coolant system of nuclear reac-
tor and by adding a nuclides were analyzed with the optimized
method. The %°Co was sufficiently separated from a nuclides.
The recoveries of Th, U, Pu, and Am were 91+3%, 103+4%,
97+4%, and 91+3%, respectively. These recoveries are compa-
rable to that analyzed dissolved solution of SUS304. These
results support the usefulness of the optimized schemes.
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Cement-based materials play an important role in multi-
barrier concepts developed worldwide for the safe disposal of
low- and intermediate-level radioactive waste. Cement is used
to condition the waste materials and for the construction of the
engineered barrier system (container, backfill and liner materi-
als) in deep geological repositories. The cementitious near field
is subject to chemical alteration processes due to the interaction
of cement with groundwater infiltrating from the host rock. A
molecular-level understanding of the interaction of radionucli-
des with cement improves long-term predictions of radio-
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nuclide retention in cement-based repositories with regards to
influences of the heterogeneity of the cement matrix and the
chemical evolution of the cementitious near field with time
caused by cement degradation. In this study the speciation of
U(VI), which is the dominant oxidation state under oxidizing
and slightly reducing conditions in cementitious environments,
was investigated by a combination of wet chemistry and syn-
chrotron-based (micro-)spectroscopic and micro-diffraction
techniques. Wet chemistry experiments were carried out to
quantify U(VI) uptake by cement. Sorption isotherm measure-
ments enabled us to distinguish U(VI) retention by sorption
from solubility-controlled effects. Complementary to wet che-
mistry experiments, we carried out synchrotron-based X-ray
absorption spectroscopy (XAS) studies on U(VI) doped crushed
cementitious materials (bulk-XAS) and micro-X-ray fluores-
cence (micro-XRF), micro-XAS and micro-diffraction studies
(micro-XRD) on U(VI) doped compact hardened cement pastes
(HCP) to obtain information on the U(VI) speciation on the
molecular level. Micro-scale studies provided structural infor-
mation on U(VI) binding mechanisms which are essential for
the development of thermodynamic models of U(VI) uptake by
cementitious materials. To the best of our knowledge, the com-
bined use of bulk-XAS, micro-XAS and micro-XRD tech-
niques for speciation studies on U(VI) doped HCP materials is
novel. The synchrotron-based studies showed that in the cement
samples with low U(VI) concentration, i.e., in the linear range
of U(VI) sorption, U(VI) was predominantly bound onto calci-
um silicate hydrates (C-S-H). The latter phases are among the
most important cement phases governing immobilization pro-
cesses. The coordination environment of U(VI) was found to
resemble that of U(VI) in uranyl silicate minerals under these
conditions. At high U(VI) loadings, however, where U(VI)
immobilization is controlled by a solubility-limiting process, a
second U(VI) species was observed in addition to uranyl-
silicate-like U(VI) coordination. The coordination environment
of this species was similar to that of U(VI) in Ca-uranate. This
study demonstrates that C-S-H are the uptake-controlling phase
for U(VI) in HCP. This finding, in combination with the obser-
ved long-term existence of C-S-H phases in an evolving cemen-
titious near field, implies that safe disposal of U(VI) in a ce-
ment-based repository should be possible over a very long
period of time.
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Crystallochemical principles make possible to create new
compounds with expected structure and properties. This appro-
ach was used for "constructing" new f-element phosphates with
langbeinite-type structure (Lb). Formerly, the same approach
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was used for the calculation of compositions of tetrahedral-
octahedral frameworks for NZP and Lb forms !, later some new
phosphates with Lb structure were prepared [2-4], namely:
KzRZI'(PO4)3, R= Pr-Lu,Y; K2R3/2Ta1/ZZr(PO4)3, R= Gd-Yb,Y,
A RZr(PO,4);, A =Rb,Cs; R =Pr,Er; KBaR,(POy);, R =Yb,Er;
CsBaR,(PO4);, R=Dy-Yb; ABaFe, Pr,(PO,);, A=K/Cs,
x =0.25; 0.5; 0.75. As a development of this research we have
calculated the formula phosphate compositions with expected
Lb-type structure with tri- and tetra-valent elements in the
interframework ~ sites:  [A3pRin:  [AssMisl;  [AR]Y;
[A4/3M2/3]4+, A,RM - uni-, tri-, tetra-valent cations, also
f-elements. We were going to prepare the phosphates:
AzpLng pMgZr(POy)s, AzpLngpFey(POy)s and AL-
nMg;,Zr;»(POy4);, where A=K, Rb, Cs; Ln=Pr, Sm, Yb.
Synthesis was carried out by sol-gel technology. The IR, X-Ray
and DSC analyses have been used for samples characterization.
Optimum conditions were as follows: pH =7-9; T =600 and
800°C during 24 h on every stages, quick addition of H;PO,
solution; ultrasonic activation was ineffective. The phosphates
A3/2Ln1/2Mng(PO4)3 and A}/anl/zFez(PO4)3 hlgher presented
with cubic structure, sp. gr. P213 were formed. An attempts to
prepare phosphates with bigger concentration of Ln-cations in
the interframework positions such as ALn or Aj,Lngg was
unsuccessful. The additional X-ray reflections of the monazite
type phases presented on XRD patterns. Monazite phase as an
admixture was also present in all phosphate samples prepared.
The temperature limits of existence of Lb type phases were
established: from 750 - 800 up to 900 - 1150 °C. The thermal
decomposition products were identified as phosphates with
NZP- or monazite-type structures and as phosphate
Cs;Fe;(PO4)30; in the case of iron-containing compounds. The
lanthanide ions in LnO, polyhedra in the structure of new
phosphates are characterized by ninefold coordination in cavi-
ties. In known phosphates with such structure with Ln-cations
located in framework sites the coordination is n= 6 **. Crystal
chemical principle allows to predict new phosphate compositi-
ons with expected Lb-type structure containing lanthanide
cations in sites of both types simultaneously. This may be
realized as the subject of future investigations.

References:
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LIVED RADIONUCLIDES IN MEDIUM AND LOW-
LEVEL RADIOACTIVE WASTE SAMPLES
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“BME NTI (Budapest University of Technology and Economics,
Institute of Nuclear Techniques), "RadAnal Lid., <(MTA IKI)
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The majority of long-lived radionuclides produced in the
nuclear fuel cycle can be regarded as “difficult-to-determine
nuclides” due to the low activities and/or the absence of
y-radiation of medium or high energies in their decay schemes.
Most isotopes of actinoides are o-emitters, **Sr (fission pro-
duct) and »Zr (activation product) emit almost exclusively
B-particles, *™Nb (activation product) decays by isomer transi-
tion or electron capture and emits only X-rays, **Nb (activation
product) emits low intensity y-radiation due to its low activity.
Chemical separation is needed before the nuclear measurement
of all the isotopes mentioned above. A combined radiochemical
separation method had been developed that enables the simul-
taneous determination of 2*°Th, 2**Th, **U, U, 28U, 224y,
28py Mam 22Cm, 2Cm, ¥Sr, “Sr, “™Nb, and *Nb. Re-
cently, this method has been extended for the determination of
Z"Np and **Zr. The main steps of the method are addition of
tracers and carriers, sample destruction, co-precipitation on
iron(Il) hydroxide and calcium oxalate, separation by extraction
chromatography using supported dipentyl-pentylphosphonate
(UTEVA), supported N,N-octylphenyl-di-i-
butylcarbamoylmethyl phosphine oxide (TRU) and supported
bis-(t-butylcyclohexano)-crown(18,6)ether (Sr.Resin), separati-
on on anion exchange resin, a- and [-source preparation,
a-spectrometry, liquid scintillation counting (LSC),
y-spectrometry, measurement by inductively coupled plasma
mass spectrometry (ICP-MS). *'Np and **Zr-93 are pre-
concentrated by co-precipitation on iron(II) hydroxide and
zirconium oxide, and separated by extraction chromatography
using UTEVA. The key parameter of the method is the adjust-
ment of the oxidation state of the actinoides before adding the
sample onto the UTEVA column. This can be done using many
redox agents (for example potassium bromate, sodium nitrite or
ammonium peroxo disulfate). Highest yields were achieved
when ammonium peroxo disulfate was used with silver nitrate
as catalyst. As even traces of isotopes with mass number near
237 or 93 cause considerable interferences during ICP-MS
detection, a purification step by extraction chromatography was
inserted. It was determined by model experiments, that even a
small amount of fluoride anions inhibits the retention of Zr on
UTEVA, but this problem can be eliminated by addition of
boric acid. Analyzing real samples (evaporation concentrates of
a nuclear power plant) 66-97% and 31-66% chemical yields
were achieved for Np and Zr, respectively.
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At present the immobilisation of High Level Waste (HLW)
in vitreous matrices followed by their burial in deep geological
repository systems, composed of natural and engineered
barriers to isolate the long lived radionuclides from the bi-
osphere, is the most preferred procedure. Granitic rock formati-
ons are being considered as host rocks for such geological
repositories '. The study of the sorption of radionuclides onto
geological media is, therefore, an important part of the safety
assessment of deep geological disposal of radioactive waste.
Due to the many combinations of adsorbents, data collection in
multicomponent systems (MCS) is complex; therefore mathe-
matical models have been developed to predict multicomponent
(MC) sorption based on the adsorption properties of each ele-
ment 2. The problem of predicting adsorption based on the
information of single component isotherms is still a challenge
in adsorption studies. Multi-element sorption systems were
examined in the last century, however, none of these studies
dealt with competitive adsorption and only a few dealt with the
selectivity of the sorption processes °. Several isotherm models
have been used to model experimental data obtained from
mixed radionuclide systems. One of the commonest of these
models is shown below.

® Qunix/Qo > 1, the sorption is promoted by the presence of
other metal ions,

® Quix/Qo=1, there appears to be no observable effect
and,

® Qunix/Qo < 1, the sorption is suppressed by the presence
of other metal ions in solution.

Static baTch sorption experiments with 0.2 g of granitic
rocks and different granitic minerals with 40 cm® of non active
Eu and Ni solutions have been performed in systems of single
and multiple elements. Solutions were doped with ®Ni and
152Ey, acting as analogues for di- and tri-valent elements. Equi-
libration periods were between 7 and 10 days, after which
radiometric methods (Liquid scintillation counting and vy
spectroscopy were used to determine the sorption patterns. The
results obtained showed that generally Eu sorption to the 6
granitic materials studied is affected by Ni competition, except
in the case of Adamellite granite. Ni sorption to granitic materi-
als was not affected only in the presence of Eu in solution in the
case of biotite mica.
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Technetium-99 is one of the most important isotopes likely
to be disposed of in the proposed UK geological disposal facili-
ty (GDF) for higher-activity radioactive wastes. This is due to
its long half life (2.13x 10° y), fission yield (6%), and its
ability to migrate through soils and other environmental com-
ponents when in its oxidised, pertechnetate, TcO, form.
However, much of the technetium in the GDF is likely to be in
the lower oxidation state of Tc(IV) as TcOy(am) or
TcO(OH),(aq). Therefore, an important aspect of the behaviour
of technetium in the near- and far-fields of a GDF is its sorption
to geologic and cementitious materials in its reduced (Tc(IV))
oxidation state. BaTch sorption experiments on technetium in
both oxidised and reduced forms have been conducted in the
presence of various materials which are associated with a deep
geological disposal facility. These solids can be placed in the
following categories: Single minerals; Sedimentary rocks;
Crystalline rocks; Carbonates; Clays and clay minerals; Con-
cretes and cements. Tc(IV) was produced by electrochemically
reducing a solution of “™Tc, (t,, =60 days) pertechnetate
which was used as a spike added to a carrier solution of redu-
ced Tc pertechnetate solution. Tc(IV) solutions were used at
concentrations from 10 to 10" mol dm™. The results for these
studies show Ry values ranging from 0 - 39 000 mL g depen-
ding on pH and solid material. The results for both oxidised and
reduced technetium in the presence of solids associated with a
geological disposal facility are presented here. It is noticeable
that the Ry is very dependent on the pH. For example, for a 10~
mol.dm™ technetium solution in contact with bentonite at pH 7,
Ry=21 mL.g’l, however, at pH 10 for the same concentration
of technetium Ry =2974 mL g"'. Surface complexation model-
ling of the data generated has been performed, as well as cha-
racterisation of the solids. In general using bidentate constants
give best agreement between model and data, e.g. for bentonite:
Bent-OH + H' < Bent-OH," (LogK=4.5 ') Bent-OH «
Bent-O + H' (Log K =-7.9 ') Bent-OH + Na* < Bent-ONa +
H' (LogK=-0.1) Bent-OH + TcO," + H,0 <« (Bent-
0),TcO(OH) + 3H" (Log K = -0.75)

Reference:
1. Grambow et al.: Radiochim. Acta 94, 627.
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Actinide migration in clay formations has been studied by
sorption experiments. Also the influence of humic acid (HA) was
investigated as it is ubiquitously found in natural environments
and can interact with actinides of the nuclear waste. Natural clay
contains HA and fulvic acid like organic matter, which can be
released from the clay '. HA also forms stable colloids. Due to
this behavior HA can influence the mobility of actinides, e.g.
U(VI), in a nuclear waste repository. Opalinus clay (OPA) from
Mont Terri, Switzerland, was studied. BaTch sorption experi-
ments were performed to determine the sorption ability of U(VI)
([U]= 1x10"° M) onto OPA in the absence and presence of HA
([HA] =10 mg/L, 50 mg/L) and of HA in the absence and pre-
sence of U(VI) using synthetic OPA pore water (OPAWA, %, pH
7.6, 1=0.39 M) and NaClO, (pH 3-10, I =0.1 M) as background
electrolyte. During these studies a large influence of calcite on
the sorption behavior of U(VI) and HA was found. Calcite repre-
sents only a fraction of 13% in OPA and its ions occur also in the
OPAWA ([Ca®]=0.03 M, [CO;*]=5x10"* M). In OPAWA,
U(VI) forms with the ions in solution the neutral aquatic complex
Ca,UO,(CO5); °. This complex dominates the speciation with a
fraction of 99%. It was shown that this complex adsorbs weakly
onto OPA. Normalized to the specific surface area of OPA
(BET=41.6 m%/g) the U(VI) sorption was determined to be
0.05+0.002 pg U/m” clay. It was also shown that HA has no
influence on the U(VI) sorption onto OPA. This was proved by
speciation calculations, which showed that also in the presence of
HA the Ca,UO,(COs)s(aq) complex is the dominating species in
solution. In order to interpret the sorption data onto OPA, additi-
onal { potential measurements were performed, where between
pH 0 and 7.5 a negative { potential for OPA was determined. The
HA sorption onto OPA in OPAWA was determined to be
3.57+0.01 pg HA/m* (10 mg/L) and 17.28+0.15 ug HA/m’
(50 mg/L). In the presence of U(VI), a slight increase of HA
sorption (D = 0.3 ug HA/m?) was observed for [HA] = 50 mg/L.
Species calculations showed that Ca®" ions affect also the HA
speciation, because Ca”" is complexed by HA. Ca®" is present in
such a high concentration that it saturates the binding sites of HA.
Thus, only few binding sites, about 0.1% according to speciation
calculations, are available for the complexation of U(VI). Con-
sequently, U(VI) and HA have no effect on each other during the
sorption studies. These experiments show the large effect of the
calcite fraction of the OPA and thus the resulting composition of
the OPAWA on the U(VI) and HA sorption. Thus, calcite should
be taken into account for the safety case analysis of a nuclear
waste repository.
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The chemistry of several B-metals in the +II oxidation sta-
te is of concern for nuclear waste management. Isotopes of
ruthenium (Ru), rhodium (Rh) and palladium (Pd) fission pro-
ducts formed in nuclear spent fuels can have an important
contribution to the long-term radiotoxicity of high level wastes.
The sorption of one long lived fission product, Pd on hydro-
xyapatite (Ca;o(PO,)¢(OH),) has been studied at 25 °C as a
function of pH, from 0.025M Ca(ClO;), and 0.025M
NaH,PO, aqueous background electrolytes, trying to minimize
some types of reactions, such as dissolution of solid and preci-
pitation of metal. The radiotracer palladium, '*Pd, obtained by
the neutron irradiation of Pd(NO;), salt in Triga Mark III re-
search reactor of the ININ (Mexico), has been used to measure
their partition coefficients between aqueous phase and hydro-
xyapatite. In the interpretation of the sorption measurement, we
take into account the existence of active sites at the hydroxya-
patite surface and the aqueous solution chemistry of palladium
as well as the effect of phosphate anions from solid dissolution.
The results can be interpreted as evidence of sorption of the
species PAOH", and of a mixed hydroxo complex of Pd*" fixed
onto Ca-OH surface sites of the hydroxyapatite.

NFC.L16 (Id: 100)
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Heavy metals present in the environment such as cadmium
are considered harmful due to their toxicity. Adsorption-
desorption reactions of metals from aqueous solutions to the
soil play an important role in influencing the accumulation and
transport of metal contaminants. These are affected by the
surface and chemical properties of the soil components. Sorpti-
on and desorption of Cd*" has been examined on a series of
clays bentonite, illite, illite-smectite, kaolin and montmorilloni-
te through y-spectroscopy as a function of pH and ionic stren-
gth. Experimental data acquired for the systems studied have
been used to determine the isotherms. The order of increasing
cadmium adsorption onto the clays in the absence of organic
matter has been found to be:

illite<~ kaolin<montmorillonite<illite-smectite< bentonite
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Further, to gain mechanistic insights to the sorption and desorp-
tion processes NMR and XRD have been used to probe these
systems.
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The sorption of Np(V) on Na-montmorillonite (STx-1) has
been studied by baTch experiments, spectroscopic measure-
ments, and surface complexation modelling with the aim to
contribute toward a better understanding of the sorption of
Z"Np (t,=2.1 x 10° a) in the near field (bentonite backfill
material) and far field (argillaceous rocks) of high-level nuclear
waste repositories. BaTch experiments were performed in the
absence of inorganic carbon and under air-equilibrated conditi-
ons with 0.1 and 0.01 M NaClO, as background electrolyte, 8 x
102 and 9 x 10° M Np(V), and 3 < pH < 10. At pH > 8 the
presence of inorganic carbon has a strong influence on the
sorption behavior of Np(V) due to the formation of aqueous
Np(V) complexes with carbonate. Neptunium LIII-edge exten-
ded X-ray absorption fine structure (EXAFS) measurements on
Np(V)/montmorillonite samples with Np(V) loadings in the
range of 0.3-3.5 umol/g have been performed to determine the
speciation of Np at the solid-liquid interface. The EXAFS
spectra of samples prepared under ambient air conditions
(pCO, =10-3.5 atm) revealed the formation of Np(V)-
carbonate complexes at the montmorillonite surface. The re-
sults of the baTch experiments obtained under CO,-free condi-
tions could be modeled using the two site protolysis non-
electrostatic surface complexation and cation exchange (2SPNE
SC/CE) model described in '. For modeling the sorption beha-
vior of Np(V) on montmorillonite in the air-equilibrated sys-
tem, the aqueous complexation of Np(V) with carbonate > was
included and the following additional surface complexation
reaction was required: =SOH + NpO," + CO
=SONpO,CO;> + H".
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Repositories for radioactive wastes are sited in the envi-
ronment with very low permeability. One of the most important
processes leading to the release of radionuclides to the envi-
ronment is diffusion and therefore data for its evaluation are
very important for the results of performance assessment of
these repositories. These data are obtained usually from the
evaluation of laboratory through-, in- or out-diffusion experi-
ments, which are evaluated by various mathematical methods
that have to take into account also deficiencies of real experi-
mental equipments. E.g., a very long experimental time is
needed for sorbing radionuclides to achieve stationary conditi-
ons under which the standard evaluation of the through-
diffusion experiment is applicable. In such cases only values of
apparent diffusion coefficients are usually obtainable from
evaluation of in or out-diffusion experiments. A robust perfor-
mance assessment codes, however, require knowledge of ef-
fective diffusion coefficients and equilibrium sorption coeffici-
ents, which cannot be easily obtained by the evaluation of in-
and/or out-diffusion experiments. This fact can lead to the
propagation of uncertainties in performance assessment of
radioactive waste repositories. In this paper a new approach is
proposed for the evaluation of diffusion data for performance
assessment. This approach consist in the following steps:
i) experimental measurements of material diffusion parameters
(tortuosity, transport porosity) under various conditions (e.g.
different density, different ionic strength of water) using non-
sorbing radionuclides such as tritium and chlorine for which it
is easy to reach conditions under which mathematical solution
of diffusion equation is applicable, ii) to measure sorption
isotherms for sorbing radionuclides by baTch methodology, iii)
to calculate diffusion coefficients for sorbing radionuclides
from well-defined diffusion coefficients in free water and de-
termined tortuosity, transport porosity and sorption coefficients,
iv) to carry out the relatively short in-diffusion experiments
with sorbing radionuclides and v) to compare experimental
results with simulated curves using the performance assessment
computer code. We see the advantage of this approach in the
use of the same computer code both for verification of the
laboratory diffusion results and for the performance assess-
ment. The diffusion description uncertainty in performance
assessment is therefore decreased. The relationships between
measured data and parameters used in performance assessment
are discussed on the basis of baTch sorption and diffusion
experiments performed for HTO, **Cl and '*’Cs with different
types of bentonite.
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The preferred option in the UK for the management of
higher-activity radioactive wastes is to store it in a deep Geolo-
gical Disposal Facility (GDF). This may then be backfilled with
a cementitious material. Once closed, the GDF will become
saturated with groundwater and highly alkaline porewater will
develop with an initial pH of ca. 13.4. This will decrease to
12.5 as groundwater flow removes the NaOH and KOH pre-
sent. Mineral phases in the cement will then act as a buffer and
maintain the pH at 12.5 for ca. 105 years. Corrosion of waste-
containing steel canisters will lead to the gradual formation of
reducing conditions. Thus, the behaviour of radionuclides in the
waste must be understood in the context of this chemistry.
Organic complexing agents will be present as inherent compo-
nents of the waste, especially isosaccharinic acid (ISA) and
other polyhydroxylated carboxylic acids which will be formed
by the degradation of cellulose. These are highly complexing
and can cause significant increases in radionuclide solubility at
high pH. The GDF will not be homogenous, there are likely to
be areas of reducing and oxidising potential. This heterogeneity
could mean that both Tc(VII) and Tc(IV) are present within the
GDF. If TcO, migrates into an area in which reducing conditi-
ons exist, the organics may complex with technetium during
reduction to form water-soluble complexes. Also of relevance
is the possibility of increased solubility when organics are in
contact with reduced technetium (TcO,(am)). In other words,
do organics affect the reduction of Tc(VII) to Tc(IV)? Therefo-
re, studies have been undertaken in which TcO4 was reduced
electrochemically, and by Sn(II) and Fe(II), in the presence and
absence of ISA, gluconic acid, EDTA, NTA and picolinic acid,
to determine whether they caused an increase in Tc solubility
when TcOy(am) was contacted with them. In the presence of
ISA and gluconic acid a lowering of [Tc(aq)] took place on
reduction, showing such ligands did not prevent some reduction
occurring. If this reduction was to Tc(IV), then the final aque-
ous concentration should be the same as that produced by the
addition of the same ligands to Tc(IV) solution at steady state,
i.e. the Tc(IV) complexes would again be formed, but by 2
different routes. However, the final [Tc](aq) in the system
where reduction took place in the presence of ISA and glucona-
te was higher than when starting from TcO,(am). This indicates
that Tc(VII) may not have been reduced to Tc(IV) but an in-
termediate oxidation state complex such as Tc(V) may have
formed. This concept is well known in **™Tc radiopharmaceuti-
cals, where polyhydric complexes of Tc(V) can be formed by
the reduction of pertechnetate in aqueous solution of excess O-
donor ligand, although in pharmaceuticals this is not carried out
at high pH.
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Safety assessment of low and intermediate level waste re-
positories requires the understanding of radionuclides sorption-
desorption mechanisms, mainly the degree of interaction be-
tween radionuclides and mineral surfaces with the aim to analy-
se processes that can affect the safety of the repository at both
near- and far-field zones. Among the different radionuclides
that are part of the radwastes’ inventory produced by industrial,
medical, teaching and research activities carried out in Portu-
gal, *’Cs is one of the most important nuclides from the radio-
logical point of view due to its half-live (30 years) and high
radiotoxicity. The clay component of natural geomaterials
named rafias, originated from an area located in the NE Main-
land of Portugal, were studied for their potential as effective
barriers to avoid or reduce the impact of radionuclides migrati-
on. Characterization of these geomaterials is the first step to-
wards identification of the adsorption/desorption mechanisms
involved. Cationic exchange capacity (CEC), specific adsorpti-
on capacity on frayed edge sites (FES), and radiocesium inter-
ception potential (RIP) for potassium ion, using y spectrometry
were determined for three selected grains-size fractions
(<63 pm, <36 pm and <20 um). Organic content and pH were
also determined. The selected fractions were mineralogically
analysed by X-ray diffraction and by Instrumental Neutron
Activation Analysis for chemical elemental composition.
Smectite, illite and chlorite-smectite mixed-layers were identi-
fied in the clay fractions analysed. The overall values obtained
for CEC ranged from 184.9 + 11.7 to 349.5 + 22.1 mmol kg™,
while FES values were scattered between 0.55+ 0.06 and
1.55+0.16 mmol kg”'. The RIP values, defined by a clear
plateau at higher potassium concentrations, varied from
1.77 £ 0.05 mmol kg’ to 2.90+0.11 mmol kg'. However,
these values are clearly overestimated since they are 3 to 8
times higher than the correspondent exchangeable RIP values.
A possible explanation for this deviation could be the fixation
of cesium in non-specific sites during the procedure. The ionic
capacity of FES is related to the sample granulometry. The
values obtained for the FES were shown to decrease for higher
grain-size fractions. Also, the presence or absence of an expan-
ded mixed-layer (hydrous) phyllosilicates (i.e., one-or two-
layers smectite) in the fractions analysed was found to increase
or decrease the radiocesium adsorption. Preliminary results
concerning the characterization of these specific geomaterials
with regard to the behaviour of radiocesium are very promising
in terms of a possible application as lining materials in a hypo-
thetic LILW repository. Further studies involving the sorption,
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fixation and selective coefficients onto clay minerals related to
rana deposits, are currently under progress.
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Phase 1 (2005 - 2008) of the long term diffusion experi-
ment (LTD) project has taken place in the Grimsel underground
research laboratory (GTS, Switzerland) in a joint effort between
NAGRA (Switzerland), University of Bern (Switzerland), NRI
ReZ (Czech Republic), HYRL (Finland), JAEA (Japan) and
AIST (Japan). The project aim was to study matrix diffusion of
radionuclides relevant to performance assessments of deep
geological repositories (DGR) of nuclear waste, and confirm
the role of matrix diffusion for radionuclide retardation within
the repository. Work Package 1 of Phase 1 focused on the study
of radionuclide diffusion from a single borehole into the undis-
turbed rock matrix. Within this framework a radionuclide
cocktail was injected into a defined borehole interval sealed by
packers (8 m depth from Grimsel URL tunnel) in June 2007.
The cocktail consisted of a conservative tracer CH), a weakly
sorbing cation (**Na), a non-sorbing anion (**'I), and a strongly
sorbing cation ('**Cs). The injection was preceded by series of
preliminary modeling studies. The predictive studies were
performed using different codes, namely; a FORTRAN based
code, created in NRI, a code based on SW GoldSim with radio-
nuclide migration module integrated (NRI, JAEA), Crun-
chFlow (UniBern), Nflow (CSCI, Spain). Compiled results
predicted *H migration up to 30 cm depth from the borehole
wall, ?Na and "'I migration up to several cms and '**Cs sorp-
tion within the first centimeter of the rock. A significant decre-
ase of radionuclide activity level in the circulation water was
predicted only for '**Cs. In reality, the radionuclide cocktail
was left in contact with the undisturbed rock matrix under real
crystalline rock conditions in GTS for 26 months (June 2007 to
August 2009). The radionuclide activity level in the circulation
water was checked by regular sampling of small aliquots of
contact solution and by activity measurements at PSI. As ex-
pected, significant activity decrease in in-situ circulation water
was determined only for **Cs. The activity decreased rapidly
within 100 days down to the 35% of original level, which was
far faster than predicted. Meanwhile short lived "'T (T,
8 days) decayed during the first few weeks, *H and **Na activi-
ty levels decreased down to 80% and 85%, respectively, of the
original activity over the 2 year period. Only the results of in-
situ reservoir sampling can be compared and re-evaluated with
the simulated results. The real extent of radionuclide migration
into the rock matrix will be detected after borehole overcoring,
followed by core sampling and activity measurements by the
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end of October 2009. The NRI FORTRAN based code, develo-
ped specially for LTD, was used for re-evaluation calculations.
This is a 1-D model with cylindric coordinates, that is solved
with a finite difference method. Translator G77/GFORTRAN
was used for calculations, implementing the results of laborato-
ry and analytical results.

NFC.L22 (Id: 124)

THE EFFECT OF COMPETITION FROM OTHER
METALS ON NICKEL COMPLEXATION BY
A-ISOSACCHARINIC, GLUCONIC AND PICOLINIC
ACIDS

NICHOLAS EVANS, PETER WARWICK and SILVIA ANTON-
GASON

Loughborough University, Loughborough, Leics, United King-
dom
n.d.m.evans@lboro.ac.uk

The UK has an underground repository concept with a
combination of engineered and natural barriers. Cementitious
materials will produce high pH conditions for at least 1 Ma and
surfaces for sorption which will greatly reduce the solubility of
many radionuclides. Likely to be in the repository are many
organic ligands, as inherent components of wastes or due to the
degradation of organics, e.g. cellulose. It has been shown that
cellulose degradation products, e.g. a-isosaccharinic acid (ISA),
can substantially increase the solubility of radionuclides. Pico-
linates are in some waste-streams due to the use of picolinic
acid in decontamination. Gluconic acid is structurally similar to
ISA, a strong ligand useful for comparison purposes and may
occur in a repository as a cement additive. From pH 11.5 to
13.5, Ni is fairly insoluble. The 3 ligands increase its solubility
by forming aqueous complexes - a process that is fairly well
understood. The purpose was to investigate the effects on Ni
complexation, of competition from other metals. A repository
will also contain Fe metal so experiments were performed in its
presence and absence. Predictions of Ni solubility were made
for each system to aid the interpretation of competitive effects.
Measured [Ni] in the absence of other metals showed good
correlation with calculated values. There was evidence for
slight sorption of Ni to Th and Eu phases formed. There was no
significant effect due to other metals and/or solid phases being
present. In general, the calculated [Ni] trend was followed with
picolinate. Th and Hf had little effect on Ni solubility in the
presence of picolinate, Co reduced [Ni], which might be expec-
ted as it complexes in a similar fashion, above pH 13 all metals
caused a significant reduction in [Ni]. This may have been due
to sorption to solid phases, or coprecipitation, with Ni being
scavenged out as the lowest inventory metal. All the Ni was
complexed by gluconate. Eu had no significant effect at the
highest Ni concentration. Hf, Co and Th reduced [Ni] across
the pH range, probably due to complexation with gluconate. Eu
had a marginally greater effect at a [Ni] = 10 M, suggesting a
very slight amount of complexation. Hf again had little effect.
The Th results were the most difficult to explain. At [Ni] = 0.01
and 0.0001 M, Th affected [Ni] as though forming strong glu-
conate complexes, but not at 0.001 M. At the lowest [Ni], all
competing metals significantly reduced [Ni]. Th had complexed
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strongly with gluconate, causing Ni to precipitate. Hf had a
similar effect to. Co significantly reduced [Ni] in line with its
predicted effect. Eu had a significant effect on [Ni] reducing it
from the predicted 10* M to ca. 2 x 10 M. Fe was predicted
to have no effect on [Ni] by complexation with ISA. The mea-
sured [Ni] was lower than the calculated in virtually all cases,
including those with no competing metal. This may have been
caused by sorption to Fe(s). No significant competition effects
from other metals were observed.

NFC.L23 (Id: 249)

MIGRATION CHARACTERISTICS OF ROCK
SAMPLES STUDIED BY ELECTROMIGRATION
METHOD: METHODOLOGY: PROCEDURE
MODIFICATION

VACLAVA HAVLOVA®, PETR VECERNIK" and
MARTIN LOFGREN"

“Nuclear Research Institute Rez plc. Czech Republic, "Kemakta
Konsult AB, Stockholm, Sweden
mwl@ujv.cz

In several concepts of deep geological repository (DGR)
development granites are considered as potential host rocks
(Sweden, Finland, Czech Republic). Safety calculations, eva-
luating safety functions of DGR barriers, require information
about radionuclide migration within fractured rock formations,
where advection and matrix diffusion are considered as the
most important processes for activity decrease. Radionuclide
diffusion into rock matrix can be studied both in laboratory and
in-situ (e.g., Long term diffusion project, Grimsel URL, Swit-
zerland). However, due to diffusion speed the lab experiments
usually take longer time than, e.g., baTch experiments, even in
year perspective. Moreover, some parameters, e.g., formation
factor Fy, are difficult to determine using conventional methods.
Hereby, the through electromigration methods (TEM; ') can be
used for diffusion parameter studies, especially due to speeding
up the experimental work in comparison with standard through-
diffusion methods. The TEM experiments gain both formation
factor (Fy) and effective diffusion coefficient (D) values. In
NRI the experimental cells for TEM method, based on the work
of Lofgren ! were assembled, modified in order to increase its
function and tested. lodide anion as a tracer in sodium chloride
background electrolyte of different concentration was used.
Blank experiments with Plexiglas piece, substituting rock sam-
ple, were performed for in order to test the experimental appa-
ratus for leakage failures, sample sealing and non-conductive
cell materials. Subsequently, TEM experiments with rock
samples were accomplished, including samples of crystalline
rocks (granite, granodiorite) from the Czech Republic, Sweden
and Switzerland. The results (F; and D,) obtained were compa-
red and evaluated, taking into account rock sample properties.
The research on samples from Sweden (Forsmark and Lakse-
mark) was funded by SKB Sweden that also provided the rock
material.

Reference:
1. Lofgren M.: Doctoral Thesis, Royal Institute of Technolo-
gy, Stockholm, Sweden, 2004.
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NFC.L24 (Id: 61)
JOINT DETERMINATION OF *Tc AND '®™Ag IN
L/ILW LIQUID WASTES

ARPAD BIHARI®, ZOLTAN SzUCs®, MAGDOLNA MOGYOROSI®
and TAMAS PINTER”

“Nuclear Research Institute, Hungary, *Paks Nuclear Power
Plant, Paks, Hungary
bihari@namafia.atomki.hu

The low- and intermediate-level liquid wastes produced by
the Paks Nuclear Power Plant (NPP) contain routinely measu-
reable y-emitting nuclides (e.g. **Mn, “Co, """ Ag, and *'Cs)
as well as many so-called "difficult-to-measure" isotopes.
Despite of their low specific activity compared to the total, the
reliable determination of these isotopes is an important issue of
nuclear waste management. The increasing amount of waste
samples to be qualified yearly by our laboratory put a pressure
on revising the existing procedure of *Tc separation applied.
We have managed to halve the initial amount of the sample
required to achieve the same level of MDA of technetium.
Furthermore, one of the new purifying steps introduced have
proved to be able to separate more than 99% of '®™Ag (and
10m A o) keeping the *Tc content of the product almost intact.
As intended, this new procedure has a major impact on the
chemical reagent as well as the electricity requirement of the
separation making it more cost-effective.

NFC.L25 (Id: 113)
TRITIUM (HTO) AS A CONSERVATIVE TRACER
USED FOR CHARACTERIZATION OF
CONTAMINANT MIGRATION IN POROUS ROCK
ENVIRONMENT

VACLAVA HAVLOVA® and DUSAN VOPALKA”

“Nuclear Research Institute Re plc., *Faculty of Nuclear Phys-
ics and Engineering, Czech Technical University, Prague,
Czech Republic

ml@ujv.cz

Chemical leaching of uranium in Northern Bohemia (Straz
pod Ralskem) took place in between 1972 to 1996. Acid tech-
nology solutions, mainly consisting of sulphure acid (more than
4 mil tons), nitric acid, ammonia and fluoric acid, were pumped
into uranium bearing layers and caused contamination of Ce-
nomanian and Turonian water reservoirs. Cenomanian aquifer
containing U was contaminated by more than 5 mil tons of
dissolved species, including mainly H,SO,, sulfates, Fe, Al,
NH,. However, trace metals are also presented in a broad range
of mobile species - e.g., Th, As, V, Mn, Tl, and be both relea-
sed and migrate within contaminated aquifer and neighbouring
layers. Contaminant migration within different layers must be
considered during evaluation of measures and methodologies to
be used during remediation process. Target rock layers include
both porous ,,friable” sandstones with permeability coefficient
up to 10° m/s (majority of contamination) and upper ,,fucoid*
sandstones, containing more impermeable clay and organic
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fraction with permeability coefficient from 10® to 107 m/s.
Diffusion transport of potential contaminants is expected to
dominate mainly within fucoid sandstone layers. In the presen-
ted study *H (HTO) was used as a conservative tracer in order
to study diffusion of non-sorbing, i.e. the most mobile contami-
nants, within porous environment saturated with groundwater.
The through-diffusion technique was used for different sam-
ples, including both friable and fucoid sandstones. Break-
through curves were evaluated using GOLDSIM diffusion
module (NRI Re?/CTU), enabling to take into account the
unsteady boundary condition in the inlet reservoir. Although
the determined values of effective diffusion coefficient D, fell
into relatively narrow interval of (2.0x107'" - 6.34x10'%) m?.s™!,
the dependence of tracer diffusion through sandstone sample on
rock properties could be distinguished. It was found that *H
diffusion rate was dependent on pore size distribution, even
though the total porosity of different samples did not differ
significantly (22-27 % range), and furthermore on mineral
content. Kaolinite was finally identified as the main influencing
factor for species diffusion rate within sandstone as its content
in pores results in different pore size distribution. In samples
with higher content of kaolinite (max. 16 %) mainly pores with
small size were observed in which tracer diffusion movement
was slowed down, and vice versa. Moreover, this phenomenon
influences also out-diffusion process of species/contaminants,
retained in sandstone samples: faster out-leaching was observed
for samples with lower kaolinite content and larger pores.

NFC.L26 (Id: 234)
EXTRACTION OF THORIUM FROM THE FEN
DEPOSIT IN NORWAY

DAG ERIKSEN

Primus.inter.pares as, Institute for Energy Technology,
Norway
d.o.eriksen@kjemi.uio.no

After the renaissance of nuclear power and thorium bree-
ding in particular, the interest for the Norwegian thorium depo-
sits has revived. However, the economic potential for exploi-
tation is depending on several parameters, i.e. heterogeneity of
ore, content of carbonaceous minerals, other valuable elements
present, eTc. Fen is the site where the largest Norwegian thori-
um deposits are found. The thorium minerals at Fen are repor-
ted to be oxide and silicate, but experience obtained indicates
that some thorium must also be present in carbonate rock.
Based on experience from extraction of rare earth elements
from red rock ("redberg") at Fen the possibilities for thorium
extraction are assessed. The Fen complex in Telemark, Norway
is a geological region noted for an unusual suite of igneous
rocks. Several varieties of carbonatite are present in the area as
well as highly alkaline rocks. The Fen complex is a roughly
circular area about three kilometers in diameter. It is located
just west of the Oslo graben, on the south side of Lake Norsjo,
from Ulefoss in NW some three km eastbound. The area covers
some 6 km® and has been known for its complex mineralogical
composition for almost a century. Redberg rock in the local
area called GruveAsen is covered with soil and vegetation.
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GruveAsen has the highest concentration of thorium in the area.
The thorium concentration in GruveAsen is reported to reach
0.4%, but ordinarily it is 0.1 - 0.2%. Only in GruveAsen the
amount of Th is expected to be of the order of 5 000 tonnes.
The whole Fen area is populated and used as residential and
recreational areas. Not only is the heterogeneity large, the
mineral grains are small, less than 0.1 mm. The content of
carbonaceous rock requires a high consumption of acid to leach
it. In a pilot plant operation to extract rare earth elements (REE)
HC1 was chosen as the dissolving species. 700 kg HCI per
tonne redberg was consumed to leach a yield of 100% Ca and
Mg and 80% of REE. Thorium was also leached indicating that
Th is not solely present as silicate or oxide. However, small
amounts of silicic acid were also present in the leachate causing
severe problems. To extract thorium also other valuable ele-
ments must be cost carriers and the rare earths are an obvious
choice. Another possible element present is niobium, but it is
not present in the same minerals as REE. Thorium from Fen
will hardly ever be recovered as the main element, but may be a
valuable by-product. However, the main obstacle in developing
an economic feasible process is the carbonaceous rocks consu-
ming too much acid or energy.

NFC.L27 (Id: 262)
TECHNETIUM CHEMISTRY AT THE UNIVERSITY OF
NEVADA LAS VEGAS

FREDERIC POINEAU®, PAUL FORSTER", PHILIPPE WECK?”,
KEN CZERWINSKI®, GORDON JARVINEN", ED MAUSOLF?,
ERIK JOHNSTONE” and ALFRED SATTELBERGER®

“ University of Nevada Las Vegas (UNLV), ® Los Alamos Natio-
nal Laboratory (LANL), New Mexico, ¢ Argonne National La-
boratory (ANL), Illinois

freder29@unlv.nevada.edu

The chemistry of technetium is being explored at the Uni-
versity of Nevada Las Vegas. Our goal is to investigate both the
applied and fundamental aspects of technetium chemistry, with
a special emphasis on synthesis, separations, and materials
science. The synthetic chemistry focuses on metal-metal bon-
ding and binary halides. Recently, two new multiply metal-
metal bonded dimers and technetium tribromide and tetrabro-
mide were prepared and characterized. These compounds were
used as precursor for synthesis of low valent technetium com-
plexes. The structure of (n-BuyN),Tc,Brg was solved by single
crystal XRD and its electronic structure analyzed by first prin-
ciples calculations. Separation and materials chemistry is rela-
ted to the nuclear industry. The separation of urani-
um/technetium from acidic solution, and synthesis of Tc conta-
ining waste forms have been investigated. The facilities at
UNLV include modern radiochemistry laboratories where
investigators can work with multi-milligram quantities of *Tc,
and analytical instrumentation dedicated for radioelement
characterization and analysis.
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RECENT DEVELOPMENTS OF NUCLEAR FORENSIC
SIGNATURES OF YELLOW CAKES

ZSOLT VARGA, MARIA WALLENIUS and KLAUS MAYER

EC JRC Institute for Transuranium Elements, Karlsruhe, Ger-
many
zsolt.varga@ec.europa.eu

Natural uranium is the starting material for the production
of nuclear fuels. Uranium of natural isotopic composition is
mined from uranium containing ores in different geological
formations. The uranium is extracted, chemically purified and
pre-concentrated. As an industrial scale material, uranium ore
concentrates will carry signatures that provide information on
the history and on the origin of the uranium. These signatures
may be source material inherited or process inherited. In the
present work we investigated the significance and potential
application of parameters such as the rare earth elemental pat-
terns or strontium and lead stable isotope ratios. The methodo-
logy developed and its application to uranium ore concentrates
from different mines around the world will be presented.
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EVALUATION OF DIHEXYLOCTANAMIDE AS
EXTRACTANT UNDER PLUTONIUM RICH FEED
CONDITIONS

P.N. PATHAK, D.R. PRABHU, A.S. KANEKAR and
V.K. MANCHANDA

Bhabha Atomic Research Centre (BARC), MUMBAI, INDIA
ppathak@barc.gov.in

Tributyl phosphate (TBP) has been the work horse of
Nuclear Fuel Reprocessing Technologists for more than five
decades. However, based on five decades of experience on
spent fuel reprocessing, certain problems have also been identi-
fied with the use of TBP as extractant. Prominent amongst them
are: (a) high aqueous solubility, (b) poor radiation stability and
interference of degradation products during stripping of Pu/U,
(c) poor decontamination factor (DF) values of Pu/U with
respect to fission products, (d) low limiting organic concent-
ration (LOC) of Pu(IV), and (e) a large volume of secondary
(phosphate) waste. In addition, as a consequence of the radioly-
tic degradation of TBP, the extraction and stripping behavior of
U/Pu, and hydrodynamic properties such as viscosity, density,
and phase disengagement time, are adversely affected. These
problems are of particular concern to the separation scientists
and technologists during the reprocessing of short-cooled ther-
mal reactor fuels as well as of fast reactor fuels. In this context,
completely incinerable N,N-dialkyl amides have been evaluated
extensively as alternative extractants to TBP. Studies carried
out at Radiochemistry Division, BARC, India, on the develop-
ment of new extractants for the reprocessing of spent fuel sug-
gested that a straight chain N,N-dihexyloctanamide (DHOA)
was promising alternative to TBP for the reprocessing of irradi-
ated uranium based fuels. This paper deals with the evaluation
of DHOA vis a vis TBP as an extractant for plutonium rich feed
solutions encountered in fast reactor spent fuel reprocessing.
Solvent extraction studies were carried out to evaluate the two
extractants DHOA and TBP using pure 20 g/L Pu as well as
simulated Pu rich feed solution containing 20 g/L Pu, 7 g/L U,
fission products (FPs) and structural materials (SMs) at 4 M
HNO;. Dp, values were higher for 1.1 M DHOA (26.4+1.2) for
pure Pu as well as for simulated feed solution as compared to
those for 1.1 M TBP (16.6+2.2) under identical conditions.
Under simulated feed conditions, two successive stages were
sufficient for quantitative extraction (>99.9 %) of Pu(IV) em-
ploying 1.1 M DHOA as extractant and maintaining organic-to-
aqueous phase ratio (O/A) as 1. On the other hand, three stages
were required in the case of 1.1 M TBP as extractant. Plutoni-
um stripping experiments using 0.5 M HNO; as strippant (wi-
thout any reductant) showed that only six stripping stages were
sufficient for quantitative stripping of Pu from loaded DHOA
phase. On the other hand, >10 stages were required for Pu
stripping from loaded TBP phase and it became further difficult
with the aging of the organic phase. By contrast, no problem
related to Pu retention was observed for aged DHOA solution.
These studies also suggested that DHOA is a promising ex-
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tractant for coprocessing of U/Pu from spent fuels. In addition,
DHOA was found distinctly better than TBP with respect to
FPs and SMs decontamination.

NFC.P02 (Id: 283)

COMPREHENSIVE INVESTIGATION OF THE
CORROSION STATE AND SURFACE PROPERTIES OF
THE STAINLESS STEEL TUBES OF STEAM
GENERATORS

ANDREA SZABO NAGY®, KALMAN VARGAb,

BERNADETT BAJAb, ZOLTAN NEMETH", DEZSO ORAVETZ',
ZOLTAN HOMONNAYd, ERNO KUZMANNd, JANOS SCHUNK®
and GABOR PATEK®

“Istvan Széchenyi University Department of Physics and
Chemistry, "University of Pannonia Institute of Radiochemistry
and Radioecology, ‘University of Pannonia Institute of
Materials Engineering, “University of Lordnd Eétvés Institute
of Chemistry, ‘Paks NPP, Hungary

nszaboa@sze.hu

Evaluating the water chemistry in the primary circuit and
the effect of chemical decontamination of the heat exchanger
tubes performed by the AP-CITROX (AP: alkaline permanga-
nate; CITROX: citric and oxalic acid) procedure at Paks NPP
(Hungary), a project dealing with the comprehensive investi-
gation of the general corrosion state of the steam generators
(SGs) has been initiated. Owing to the fact that there is no
investigation method available for the in-situ monitoring of the
inner surfaces of heat exchanger tubes, a research program
based on sampling as well as on ex-situ electrochemical
(voltammetric) and surface analytical —measurements
(SEM-EDX, CEMS, XRD, XPS) was developed and elabora-
ted. In the time period of 2000-2008 - within the frame of the
above project - 45 stainless steel specimens, cut out from vari-
ous locations of the steam generators of the Paks NPP were
investigated. Based on the measured corrosion characteristics
(corrosion rate, thickness and chemical composition of the
protective oxide-layer) it was found that these parameters are
strongly dependent on the decontamination history of steam
generators. The present work gives a brief overview on the
general corrosion state of the heat exchanger tubes of SGs,
concerning the long-term effects of the AP-CITROX procedure
on the chemical composition and structure of the protective
oxide-layer.
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PYROCHEMICAL AND ELECTROCHEMICAL
SEPARATIONS STUDIES ON PLUTONIUM (PART 2)

ASHRAF ELSAYED MOHAMED MOHAMED

World Institute of nuclear security"Austria’
ashraf-mohamed@aip.org.au

Pyrochemical separations, involving molten salt and metal
media, by liquid/liquid extraction or electrorefining are studied
with nuclear defense and civil applications. The electrochemi-
cal properties of plutonium have been studied in molten salt -
ternary eutectic mixture NaCl-KCl-BaCl,, equimolar mixture
NaCl-KClI and pure CaCl,, and in liquid gallium at 1073 K.
These processes concern actinide separations. However,
lanthanides, such as cerium, are often used as surrogates. The
first steps of a pyrochemical process development consist in the
solvent media. Activity coefficients of the solutes in the two
phases, that describe the solvent-solute interaction, are impor-
tant thermochemical parameters to predict separations effici-
ency and to assess the solvents influence. As nuclear defense
scientist, I discuss the advanced developments to separate
plutonium by electrochemical method that has been supporting
the developments of pyrochemical processes involving plutoni-
um as main goal and actinides separations.

NFC.P04 (Id: 145)

EXTRACTION OF Ln/An FROM HIGHLY ACIDIC
SOLUTIONS USING COBALT BIS(DICARBOLLIDE)
FUNCTIONALIZED WITH COMPLEXING CMPO
GROUP.

PAVEL SELUCKY?, MARIA LUCANIKOVA®?, JIiki RAIS?,
BOHUMIR GRUNER” and MAGDALENA KViCALOVA®

“Nuclear Research Institute plc Rez,Czech Republic, bInstitute
of Inorganic Chemistry, Academy of Sciences of the Czech
Republic

sel@ujv.cz

Nuclear fuel reprocessing issues an important problem wi-
th respect to the family of actinides representing the main sour-
ce of radiotoxity during long-term storage. The separation of
long-lived radionuclides from liquid radioactive waste enables
these hazardous elements to be either conditioned more safely
in specific matrices or destroyed by transmutation. Thus, elimi-
nation of minor actinides would lead to significant reduction of
volume and radiotoxicity of the waste for the final storage and
should consequently minimize the possible risks to biosphere.
Several extraction concepts were proposed for separation of Ln
and An from fission product mixture during the last ten years.
In this paper, extraction of trivalent lanthanides and actinides
using a compound based on covalent combination of cobalt
bis(dicarbollide) (1-) anion (COSAN) and CMPO (N,N- dialkyl
carbamoyl methyl diphenyl phosphine oxide) complexing
group of the formula [8-Ph,P(O)-CH,C(O)N-t-CgH;;-(CH,-
CH,0),-1°,2°-C,ByH;)-3,3’-Co]- will be presented. This com-
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pound was selected for detailed tests from a broad panel of
other derivatives differing in the substitution at the CMPO
function and its bonding to the COSAN cluster ' due to very
effective extraction of Ln(Ill) and An(IIl) from highly acidic
solutions (3M HNO;), good solubility characteristics and an
easy synthetic accessibility in a large scale. Extraction effici-
ency under different conditions (acidity, reagent concentration,
macro amounts of metals, eTc.), solubility in different solvents
and chemical stability were tested to evaluate a possible techno-
logical use. The composition of extracted complex was studied.
Extraction from fission product mixture revealed very effective
separation from the majority of fission products with separation
factor exceeding 1000. For some fission products, the presence
of complexing agents was necessary.

We thank for partial support from Grant Agency of the Czech
Republic (Project No. 104/09/0668), Radioactive Waste Re-
pository Authority (Project 2007/006/Sumb and 2009/002/Su,),
EU Project EUROPART (6th F.P.) and Research Plan
AV0Z40320502 from AS CR.

References:

1. Selucky P., Rais J., Lucanikova M., Griiner B., Kvicalova
M., Fejfarova K., Cisafova I.: Radiochim. Acta 96 (4-5),
273 (2008).

2.  Griiner B., Kvitalova M., Plesek J., Sicha V., Cisafova L.,
Lucanikova M., Selucky P.: J. Organomet. Chem., 694,
1678 (2009).
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Czech Technical University in Prague, Faculty of Nuclear
Sciences and Physical Engineering, Department of Nuclear
Chemistry, Czech Republic

camell 987 @seznam.cz

This project is focused on studying properties of extracti-
on-chromathographic material prepared by embedding tributyl-
phosphate (TBP) into the matrix of polyakrylonitrile (PAN).
After elementary characterization of the prepared materials, the
kinetics of uranium extraction from 3 mol L' HNO; was exa-
mined. The influence of nitrates and nitric acid concentration
on the values of weight distribution coeficient D, as well as
"extraction isoterm” was specified. For determination of ***U in
aqueous solution, liquid scintillation spectrometry was used.
After evaluation of all experiments it can be concluded that
TBP-PAN material behaves like TBP in liquid-liquid extracti-
on.
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ELECTROCHEMICAL BEHAVIOUR OF SELECTED
ACTINIDES AND LANTHANIDES IN MOLTEN
FLUORIDE SALTS FLINAK AND FLIBE

MARTIN STRAKA and MICHAL KORENKO

Nuclear Research Institute Rez, ple, Czech Republic
stm@ujv.cz

The presented work is focused on research of basic
electrochemical properties of several actinides and lanthanides
representing the fissile material and fission products in suitable
molten fluoride melt. The general framework of this work is to
study the electrochemical behaviour of systems relevant for
possible future use in the Generation IV reactor concepts. Re-
sults of cyclic voltammetry, chronopotentiometric and electro-
lytic experiments with uranium and several lanthanides in the
LiF-NaF-KF (acronym FLINAK) are presented. Mechanisms of
electrochemical reduction were investigated. Recorded reducti-
on steps were investigated and described in terms of reversibili-
ty, number of exchanged electrons, diffusion coefficients eTc.
For the lanthanides, it seems impossible to reach solid deposit
of studied lanthanide on the electrode. For uranium, deposition
depending on electrode material and shape was studied with
special attention given to its deposition on reactive (Ni) wor-
king electrode. Beryllium based molten salts 7LiF-BeF,-ZrF,
and 7LiF-BeF, were used as a carrier melts during Molten Salt
Reactor Experiment and Molten Salt Breeder Reactor projects !
and are considered as key systems also for the future use. In the
LiF-BeF, melt (acronym FLIBE), the work was focused on
research of uranium behaviour in the melt and the influence of
its composition between two eutectic points of FLIBE (eutectic
compositions of FLIBE melt are defined by molar ratio of BeF,
x =0.328 and x = 0.531). Also the general consequences of the
obtained data for the development of separation process are
concluded.

Reference:
1. Baes C. F.: J. Nucl. Materials 57, 149 (1974).
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EPR MEASUREMENTS ON N-BEARING LIGANDS
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FOR An(III)/Ln(IIT) PARTITIONING
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to di Chimica Generale, Italy

mario.mariani@polimi.it

A future goal for the reprocessing of spent nuclear fuel is
the transmutation of long-lived minor actinides, such as ame-
ricium and curium, into short-lived isotopes by means of
neutron irradiation. In order to develop an effective transmu-
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tation process, it is necessary to separate the trivalent minor
actinides, An(IIl), from the trivalent lanthanides, Ln(III), by
means of two subsequent solvent extraction processes: i)
DIAMEX to extract both Ln(Ill) and An(III) from PUREX
raffinate and ii) SANEX to obtain the selective extraction of
An(Ill) from the output of DIAMEX process. The present
work concerns the degradation due to ionizing radiation relea-
sed by radionuclides to the selected solvent system involved
in the SANEX process. The high-energy radiations are able to
modify the ligands molecules structures changing their ex-
tractant capabilities. In particular, several aspects must be
considered when selecting a molecule to be used in the men-
tioned process: chemical stability; solubility in organic dilu-
ents; extraction capability of metal ions with appropriate
distribution ratios; and resistance towards irradiation. Some
aza-heterocyclic extractant molecules C2-BT (5,6 diethyl
(1,2,4 bis-triazine), C2-BTP (2,6-diethyl(1,2,4-triazine-3-
yl)pyridine), C5-BTBP (6,6’-bis-(5,6-dipentyl-[1,2,4]triazine-
3-yl[2,2’]bipyridinyl) and CyMe4BTBP (2,6-bis-(5,5,8,8-
tetramethyl-5,6,7,8-tetrahydro-benzo[ 1,2,4]triazin-3-yl)-
[2,2°]bipyridinyl), constituted by pyridine and triazine aroma-
tic rings with chelating nitrogen donor atoms, have been
studied during the European Research Project EUROPART.
Furthermore, the mentioned molecules present aliphatic side
groups as n-carbon alkyl substituents (methyl, ethyl or pen-
thyl chains) or cyclohexyl moieties to ensure their lipophilic
behavior after coordination of trivalent metal ions during
liquid-liquid extraction processes. To carry out studies con-
cerning radical mechanisms, the abovementioned molecules
were irradiated in a ®°Co vy irradiation facility (up to 113 kGy
with a dose rate of 0.5 kGy/h), at 77 K to reduce radicals
reactivity before investigations by EPR spectrometry. A pre-
liminary EPR screening on the four ligand molecules shows
the presence of radiation-induced radicals on both the aroma-
tic and aliphatic sides of the ligands. In particular, irradiation
of C2-BTP in alcoholic solutions highlighted the formation of
azacyclohexadienyl radical as intermediated species. The
azacyclohexadienyl radical has been recognized by simulated
spectra using appropriate hyperfine constants, and similar
signals have been collected also for irradiated solution of C5-
BTBP. The EPR spectra collected on samples of C5-BTBP
powder, irradiated in air, disclosed the formation of peroxide
radical species ROO". Further simulations on the EPR
spectrum collected at 208 K revealed definitively the presence
of peroxide species on C5-BTBP. In conclusion, taking into
account the peroxide radical formation proven on C5-BTBP
powder, it was possible to propose several radical mecha-
nisms able to modified the extractant capabilities of the in-
vestigated molecules.
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REMOVAL OF Cs, Sr, Pu AND Am FROM
CONTAMINATED SOLUTIONS BY INORGANIC
SORBENTS

GALINA LUJANIENE", JUSTINA SAPOLAITE®,
VOLODYMYR STRELKOb, OLGA OLEKSIENKOb,
TOMAS SCIGLO?, SVITLANA MELESHEVYCH® and
VALENTYN KANIBOLOTSKYY”

“Institute of Physics, Vilnius, Lithuania, bInstitute for Sorption
and Problems of Endoecology, Generala Naumova 13, 03164
Kiev, Ukraine

lujaniene@ar fi.lt

Recently growing concern about contamination of the en-
vironment with radioactive and non-radioactive pollutants
resulted in intensive studies related to the development of new
technologies for separation of radionuclides from liquid waste.
These new technologies should be based on highly selective
materials (e.g., crystalline titanium silicates) which are hard to
decompose over a wide range of pH, which remain stable at
high temperatures, which are resistant to ionizing radiation and
which are able to operate in the presence of a great excess of
competitive ions, organic solvents and oxidants. However,
complicated technologies, high capital and regeneration costs
stimulated studies to develop low-cost and efficient technolo-
gies based on naturally occurring minerals such as zeolites and
clay minerals. Another option could be an application of amor-
phous porous mixed oxides - a rapidly developing class of
materials prepared by sol-gel procedures, the main benefit of
which are very simple procedures conducted under mild reacti-
on conditions in the ambient atmosphere. Ferrites and a variety
of iron-containing minerals such as akaganeite, feroxyhyte,
ferrihydrite, goethite, hematite, lepidocrocite, maghemite and
magnetite are also a promising class for the treatment of liquid
wastes containing radioactive and hazardous metals. The aim of
this study was to prepare amorphous TiSi by sol-gel procedu-
res, to synthesize various iron oxides, to characterize them
using IR, XRD, Méssbauer spectroscopy and to carry out a
comparative assessment of possible application of these low-
cost synthetic inorganic sorbents with conventional and natural
sorptive materials in liquid waste treatment technologies to
remove long-lived radionuclides such as Cs, Sr, Pu and Am.
Results obtained using a bath method, ICP-MS, v, a spectrome-
try and B counting revealed that titanium silicates, synthesized
using TiOSO,4 without reference to the chosen method - a pre-
cipitation or sol-gel, showed the highest sorption ability to-
wards studied radionuclides. Magnetite and clay minerals
showed better sorption ability towards americium. The highest
Pu K4 values and better Pu sorption kinetics were found for
synthetic iron oxides. An increase in the Pu K, value by a factor
of 6.8 found for magnetite/hematite composite in comparison
with the pure magnetite suggests that this sorbent is efficient
for plutonium removal and it is promising for its separation
from contaminated solutions. TiSi tested in this study showed
close sorption ability towards studied radionuclides in compari-
son with crystalline TiSi, whereas they were synthesized under
mild conditions using cheaper materials. In addition, TiSi pre-
pared by the sol-gel method has certain advantages in compari-
son with the fine powder TiSi because of a huge potential for
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tailoring of chemical composition, porosity and surface proper-
ties, as well as for the production in the granular form, which is
especially important for practical purposes.

The research was supported by the Ministry of Education and
Science of the Republic of Lithuania and the Lithuanian State
Science and Studies Foundation projects V-19/2009.
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IMPROVEMENT OF RADIONUCLIDE FIXATION IN
CEMENT MATRIXES DURING IMMOBILIZATION OF
LIQUID RADIOACTIVE WASTE

OLGA SHMIDT, ELENA PAVLOVA, YULIA KORNEYKO,
ANDREY MURZIN, ANDREY SHADRIN and
NATALIA SAPOZHNIKOVA

Khlopin Radium Institute RPA, St-Petersburg, Russia
schmidt@khlopin.ru

Cementation provided by mixing of concentrated radio-
active waste (RAW) and cement is the most common procedure
for immobilization of medium- and low-level radioactive salt-
containing waste of radiochemical industry. However, low
degree of inclusion of solidified waste in concrete (especially
from concentrated salt-containing solutions owing to deterio-
ration of the concrete properties) and noticeable leaching of
some fission elements require development of additional
barriers at storage of such RAW. Therefore, addition of RAW
into the concrete not in the form of solutions but in the form of
sorbents saturated with radionuclides can decrease leaching
and, in turn, can improve degree of cesium inclusion without
decrease in the strength and some other properties of the con-
crete monolith. Our studies were aimed at treatment of the
solutions with complex chemical composition from the units of
RAW concentration and fractionation and of the spent decon-
tamination solutions. To include radionuclides containing in
liquid RAW in the concrete the possibility of using of super-
stoichiometric sorption was studied. This method allows a
saturation increase with respect to many radionuclides by a
factor of 5-20. Chemical treatment of the sorbent preliminarily
saturated with cesium provides stronger fixation of given radi-
onuclide in the solid matrix. Inclusion of sorbents saturated
with radionuclides in the concrete increases '*’Cs content in the
solidified matrix by one-two orders of magnitude without any
changes in the strength properties of the resulting composites.
At the same time, the leaching rate of '*’Cs decreases by a
factor of 4-5. Surface treatment of the resulting composites
liquid and supercritical CO, (so-called carbonization procedu-
re) was also studied to improve fixation of radionuclides in the
concrete blocks. Combination of above procedures allows
reducing cesium leaching from the concrete blocks by more
than two orders of magnitude.
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THE SOLUBILITY OF Ni(II) AND Eu(IIl) IN THE
PRESENCE OF CEMENT SUPERPLASTICISERS

AMY YOUNG, MONICA FELIPE-SOTELO and PETER WARWICK

Loughborough University, Loughborough, United Kingdom
a.j.young@lboro.ac.uk

One of the illustrative disposal concepts considered by the
NDA-RWMD (Nuclear Decommissioning Authority - Radio-
active Waste Management Directorate) for the disposal of
intermediate-level wastes and some low-level wastes is that of
grouted waste packages surrounded by a cementitious backfill.
The potential use of superplasticisers to improve flow proper-
ties of waste encapsulation grouts offers benefits in some appli-
cations, e.g. for infilling or self-levelling. However, their im-
pact on the post closure performance assessment of a geological
disposal facility (GDF) needs to be considered. First generation
superplasticisers such as naphthalene formaldehyde and sodium
lignosulphonate showed the ability to increase the aqueous
concentrations of radionuclides. The observed effects were not
consistent and the use of such additives was, in general, discou-
raged, however, the composition of modern superplasticisers
(‘comb’ polymers) is better controlled than the composition of
compounds used in the past. This suggests that their effects
may be better understood and they may behave in a more pre-
dictable manner. To determine whether the presence of comb
superplasticisers will have an effect of the solubility of radio-
nuclides within the near field of a radioactive waste repository,
a study of the solubility of Ni(Il) and Eu(Ill) in high
pH (12-13.5) aqueous solutions of the superplasticiser ADVA
Cast 551 was conducted. The solubility experiments were
approached from oversaturation and were conducted in the
following aqueous solutions: 95% saturated Ca(OH),, 0.1 mol
dm™ NaOH and cement equilibrated solutions containing Ordi-
nary Portland Cement (OPC), Pulverised Fly Ash (PFA) or
Blast Furnace Slag (BFS). ADVA Cast 551 was present at
between 0 and 10% (w/v). Samples were taken at regular inter-
vals over the period of 1 month and measured by Liquid Scin-
tillation Counting or Gamma Spectrometry for Ni and Eu quan-
tification respectively. Results for Ni(II) have shown that the
concentration of Ni(II) measured in solution increases with the
presence of the cement superplasticisers. The increase observed
was greatest in the 95% saturated Ca(OH), solution. Results
observed in the cement equilibrated solutions were less signifi-
cant with the solubility increase being within an order of mag-
nitude even in the presence of 10% ADVA Cast 551. Results
for Eu(III) will also be presented.

Acknowledgements A. Young thanks the EPSRC and the NDA
(RWMD) for financially supporting her PhD.
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IMMOBILISATION OF CESIUM AND DIVALENT
METALS INTO SINGLE-PHASE STUFFED
TRIDYMITE-BASED CERAMICS

VLADIMIR PET'KOV*, IVAN KORCHEMKIN®, ELENA ASABINA®,
VICTORIYA KURAZHKOVSKAYA”, ANDREY ZARIPOVC and
SERGEY ROVNY*

“Lobachevsky State University of Nighni Novgorod, Russia,
®Moscow State University, Russia, ‘FSUE Mayak PA (Federal
State Unitary Enterprise"MAYAK PRODUCTION
ASSOCIATION"), Ozyorsk, Russia

petkov@uic.nnov.ru

The mixed phosphates with high cesium concentration of
the compositions CsMePO, (Me - divalent metal with a tetra-
hedral coordination) adopting a stuffed B-SiO, tridymite
structure are studied as perspective materials for '*’Cs
y-radiation sources to be used in medical applications. For the
purpose of *’Cs source production from commercial wastes
(nitrate cesium solutions containing Me impurities) it is ne-
cessary to know the possibilities of single-phase composition
formation in the systems CsMe'| ,Me,PO, with different Me
cations. Phase formation regularities and thermal behavior of
mixed complex phosphates CsMg;.\Me,PO, (Me = Mn, Co, Ni,
Zn, Cu) have been studied. The samples were synthesized by
precipitation method. The aqueous solution of phosphoric acid
taken in accordance with the stoichiometry sample was added
to stoichiometric mixture of cesium and metal (Me) nitrate or
chloride solutions. The reaction mixture was dried at 353 K and
thermally treated at 873 and 973 K. All the thermal treatment
stages were alternated with careful grinding. Crystalline pow-
ders were obtained. X-ray powder diffraction measurements
indicated that continuous (Me = Mn, Co, Ni, Zn; 0 <x < 1.0)
or limited (Me = Cu; 0 <x < 0.4) solid solutions of the tridy-
mite type were obtained. The samples homogeneity and con-
formity of their compositions to the theoretical values was
monitored by scanning electron microscopy and electron
microprobe analysis. The phase formation regularities and the
dependences of the unit cell parameters of CsMg;..Me,PO,
solid solutions on their compositions x were studied. Three
polymorphic forms are possible: monoclinic (sp. gr. P21/a) and
two orthorhombic (sp. gr. Pn2la and Pnma). For many
phosphates phase transitions P21/a — Pn2la — Pnma are
observed with temperature increase. Due to the differential
scanning calorimetry results, the phosphates CsMePO, with
Me = Co and Zn had two polymorphic transitions in the tempe-
rature interval from 423 to 583 K. The phosphate CsMgPO,
underwent phase transition at 236 K. The second harmonic
generation results showed phosphate crystallization in centro-
symmetric (P21/a or Pnma) or non-centrosymmetric (Pn21a)
space groups. The transition from Pnma to Pn21a space group
was accompanied by absorption band disappearance of valency
symmetric vibrations in IR-spectra of phosphates. A leaching
rate of approximately 10~ g.cm>d' for Cs was determined
from Soxhlet leaching of CsMgPO,. Thus, the possibility of
simultaneous incorporation of cesium and different metals with
oxidation degree +2 (present in commercial radiocesium was-
tes) is shown in the tridymite structure with formation of wide
or continuous solid solutions. Such tridymite-like phosphates
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may be a perspective candidate both for radiocesium immobili-
sation and cesium isotopic source production instead of soluble
CsCl used nowadays.

This work was supported by the Russian Foundation for Basic
Research (Projects nos. 08-03-00082, 09-03-90731)
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PRODUCTION OF ARTIFICIAL METAL RUTHENIUM
FROM IRRADIATED TECHNETIUM
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Moscow, Russia

toporov@niiar.ru

Long-lived nuclide *’Tc is accumulated as a fission pro-
duct in 1-3 kg/t quantities in fuel of nuclear power plants.
Transmutation of technetium by the action of neutrons is the
most cardinal method for its neutralization and disposal; this
leads to the production of artificial stable '®Ru, '*'Ru. Several
technetium targets have been irradiated at SSC RIAR. Metal
technetium in the form of disks was irradiated in the neutron
trap of the SM reactor. Specimens resulting from the irradiation
were found to represent Tc-Ru alloys. Prior to our work no
description of the production of artificial metal ruthenium from
irradiated technetium was available elsewhere. This paper
presents two different procedures for the production of artificial
metal ruthenium from irradiated technetium targets. In one of
these procedures the targets were dissolved in KOH solutions at
the presence of KIO, followed by precipitation of Ru(IV) hyd-
roxide with ethanol. To purify the produced ruthenium from
technetium traces, it was distilled as RuQO, into the ethanol
aqueous solution where it was reduced and precipitated as
Ru(IV) hydroxide. To produce metal ruthenium, Ru(IV) hydro-
xide precipitate was calcinated up to RuO, and then reduced to
metal in hydrogen flow. According to the other procedure for
separation of stable ruthenium from the irradiated technetium
target use was made of a catalytic oxidation with ozone. Firstly,
a Tc-Ru alloy specimen was placed into HNO; or HC1O, solu-
tion containing Ag(I) (or Co(Il)) ions. Then the ozone-oxygen
mixture was bubbled through the solution. Formed by action of
ozone Ag(l) (or Co(Il)) ions oxidized the alloy (Tc and Ru)
components transferring them to the solution. Then RuO,4 and
some part of HTcO, were distilled to NaOH solution where
RuO, was reduced to sodium ruthenate. At the next process
stage the Ru(IV) hydroxide was precipitated from the solution
by the action of ethanol acting as a selective reducer of Ru(IV).
The precipitate was placed into water and the ozone-oxygen
mixture was bubbled through the hydroxide suspension formed
in water. The Ru(IV) hydroxide was reduced to RuO, with
ozone, which was distilled to ethanol aqueous solution by the
bubbled gas flow. The produced Ru(IV) hydroxide was trans-
formed to RuO,, which was reduced to metal in the helium-
oxygen mixture.
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STUDY OF NEW FILTER PROPERTIES '*’Cs VAPOUR
CAPTURE AT HIGH TEMPERATURE

ALBERT ALOY, ALEXANDER STRELNIKOV and
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Khlopin Radium Institute, St-Petersburg, Russia
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Vitrification of radioactive wastes and high-temperature
synthesis of glass and ceramics for ionizing radiation sources,
containing '*’Cs, is accompanied by discharge of its vapours.
The off-gas contaminated by *’Cs must be cleaned up using
different trapping systems. In general two methods of '*'Cs
vapour caTching are possible, differing both in process charac-
ter (nature) and realization place in technological scheme:

e "wet" method - "low-temperature" *’Cs vapour con-
densation in system of gas cleaning (condensers, scrub-
bers, HEPA-filters). This method leads to contaminati-
on of communications and to formation secondary
liquid RAW, which require additional repossessing.

e "dry" method - "high-temperature" '*’Cs vapour chemi-
sorptions. This method allows fixing '*’Cs in stable
crystalline and amorphous phases. Earlier it was shown
that porous inorganic materials with high content of si-
lica- alumina amorphous phase could be used for ef-
fective capturing of *’Cs vapours. Effectiveness of fil-
ter depends on the total porosity, porous structure and
aerodynamic resistance to off-gas flow. To study these
parameters a laboratory scale test facility was built at
the KRI.

The following three methods are used to evaluate dust and
aerosol capture efficiency at room temperature:

e weighing method: sampling of the dust using special
certificated analytical filters followed by weighing of
the absorbed precipitate. The filters are sealed in the fil-
ter holders;

o radiometric method: if an isotope spike is used, the dust
is sampled using the analytical filters as described abo-
ve followed by measurements of absorbed activity
using conventional methods;

e aerosol particle concentration measurements: using la-
ser counters for aerosol particle concentrations. This
method determines fraction decontamination factors for
the particle sizes ranging from 0.2 to 5 um.

Report will summarize the obtained analytical data and descri-
be the dependence of filter effectiveness at different rates off-
gas flow.
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RADIOACTIVE WASTE DESTRUCTION USING
MOLTEN SALT OXIDATION
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A molten salt oxidation (MSO) process is being studied for
the safe and effective destruction of organic components of
radioactive waste. The work involves a laboratory-scale molten
salt oxidation system where solid or liquid waste is injected
into a bed of molten carbonate salt in the presence of an oxidi-
zing gas. The relatively simple MSO process completely
destroys organic compounds, and the carbonate salt neutralizes
any generated acid gases and retains the radioactivity. In the
past, high melting point salts have been used with air oxidation.
In these studies, the use of low melting point salts and stronger
oxidizing agents are being investigated for the destruction of
radioactive waste oil and ion exchange resins. Work on the
recovery of uranium from lignites will also be presented.
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FUNCTIONALIZED LATEX PARTICLES FOR
PREPARATION OF COLLOID-STABLE NANOSIZED
SELECTIVE SORBENTS AND COMPOSITE
MATERIALS FOR DECONTAMINATION OF
RADIOACTIVE WASTES

VALENTIN AVRAMENKO", SVETLANA BRATSKAYA?,
ANDREY EGORIN?, DMITRY MARININ?, EUGENE MODIN,
IRINA SHEVELEVA®, OLEG VOITENKO® and

VENIAMIN ZHELEZNOV*

“Institute of Chemistry FEDRAS (Far East department tof
Russian Academy of Sciences), Vladivostok, Russia, bFar Eas-
tern National University, Viadivostok, Russia
avramenko@ich.dvo.ru

Preparation of a new type of colloid-stable nanosized sor-
bents based on functionalized latex particles is discussed, which
can be directly applied for decontamination of liquid and solid
radioactive wastes or used for construction of fibrous or meso-
porous composite sorption materials. Carboxylic latex (siloxa-
ne-acrylate and polystyrene-acrylate) functionalization is per-
formed via immobilization of nanocrystals of sorbents selective
to radionuclides (ferrocyanides of transition metals and sulfates
of calcium/barium) into the polymer matrix. The presence of
anionic centers on the latex particle surfaces stipulates for the
possibility of binding to them ions of divalent metal-precursors
of selective sorbents. With the added metal concentration incre-
ase one can observe the decrease of electrokinetic potential (by
module) at the constant particle size. The residual negative
charge on the surface provides the system with high colloid
stability. To form stable nanoparticles of a selective sorbent it is
crucial to limit the amount of introduced divalent metal ions by
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the beginning of the plateau on the dependence of electrokinetic
potential on the metal concentration in solution. AFM imaging
of the functionalized latex particles shows that, as a result of
introducing cobalt ferrocyanide nanoparticles, the initially
spherical polystyrene-acrylate (PA) particles transform into a
cubic shape, which is characteristic for ferrocyanide macrocrys-
tals. Due to immobilization into stable polymer colloids, the
selective sorbents nanoparticles preserve high stability at fil-
tration in porous media. After 50 filtration cycles of emulsion
of the siloxane-acrylate (SA) latex with immobilized nanopar-
ticles of cobalt ferrocyanide through a layer of natural zeolite,
the cobalt content in the emulsion remained nearly constant.
When such colloid-stable sorbents are directly applied for
decontamination, after radionuclides sorption the stability of
such systems can be controllably reduced by addition of catio-
nic flocculants, thus providing high efficiency of radionuclide
removal from solution. The combination of high selectivity of
nanosized sorbents immobilized into latex particles with ease of
their removal from solution by flocculation/coagulation process
enables us to recommend the developed schemes for different
materials decontamination, first of all, for solid bulky wastes -
soils, grounds, metal constructions. To extend suggested appro-
ach to the production of different types of sorption materials
pre-formed colloidal-stable selective sorbents were deposited
on carbon fibers by electrochemical method or used as a tem-
plate during formation of mesoporous SiO,, ZrO, and TiO,
sorbents. The selective sorption materials obtained showed
good kinetics of radionuclides sorption and distribution coeffi-
cients for cesium up to 1x10”.
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COMPARATIVE STUDY OF THE CORROSION AND
SURFACE ANALYTICAL EFFECTS OF THE
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and KRISZTIAN RADO”
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ecology, ®University of Istvan Széchenyi Department of Physics
and Chemistry, “Paks NPP, Hungary
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Decontamination technologies are generally developed to
reduce the collective dose of the maintenance and operation
personnel at NPPs. The highest efficiency (i.e., the highest DF
values) available without detrimental modification of the trea-
ted surface of structural material is the most important goal in
the course of the application of a decontamination technology.
The AP-CITROX procedure has mainly been used for the
decontamination of the primary coolant circuit’s components
(e.g. main circulating pump (MCP) and steam generators
(SGs)) at the Paks NPP. While decontamination of the dis-
mountable devices (e.g. main circulating pump) has been
carried out in big tanks with heating potential, separable equi-
pments (e.g. heat exchangers) have been treated with special
decontamination facilities. The AP-CITROX procedure was
used 24 times for the SGs decontamination at units 1-3 of the
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Paks NPP during the period of 1993-2001. Our previous studies
have revealed that a "hybrid” structure of the amorphous and
crystalline phases is formed in the outermost surface region of
the austenitic stainless steel tubes of SGs as an undesired con-
sequence of the industrial application of the AP-CITROX
decontamination technology. In this presentation, we report
some comparative findings on the corrosion and surface analy-
tical effects of the AP-CITROX procedure and the decontami-
nation technology elaborated at our institution. After optimi-
zing its operational parameters the latter technology is suitable
for the decontamination of both dismountable (e.g. MCP swi-
vel) and separable (e.g. heat exchanger) equipments. In this
semi-plant scale experiments, the passivity, morphology and
chemical compositions of the treated surfaces of tube speci-
mens were investigated by voltammetry, and SEM-EDX
methods. The newly developed decontamination technology
can be effectively applied for the decontamination of the auste-
nitic stainless steel samples; the total oxide-layer can be remo-
ved by this technique. The SEM-EDX results revealed that the
oxide removal is surprisingly uniform even after 2 or 3 conse-
cutive cycles. The electrochemical studies provided evidences
that no unfavorable tendencies in the general corrosion state of
the tube samples can be detected in the course of the chemical
treatments.

NFC.P17 (1d: 285)

OBSERVATION OF EFFICIENCY OF THE
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The version of the AP-CITROX technology (pre-
oxidation: alkaline potassium permanganate, oxide-solution:
blend of oxalic and citric acid) applied in the steam generators
of the Paks NPP (Nuclear Power Plant) was not adequately
developed considering its chemical, analytic and corrosion
aspects. To replace the AP-CITROX procedure, a new, efficient
,,soft” chemical decontamination technology has been develo-
ped at the Institute of Radiochemistry and Radioecology at
University of Pannonia. In the course of the comprehensive
characterization of the efficiency of the novel base-technology
the chemical composition and morphology of the oxide layer
formed on the inner side of the austenitic stainless steel heat
exchanger tube specimens before and after the full decontami-
nation process were studied by scanning electron microscopy
(SEM), equipped with an energy dispersive X-ray microanaly-
zer (EDX). The complete decontamination cycle has been
performed under laboratory conditions in a pilot plant circulati-
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on system elaborated earlier. In different steps of the chemical
procedure the concentration of the main alloying components
(Fe, Cr, Ni) dissolved from the surface oxide layer into the
decontamination solutions was determined by ICP optical
emission spectrometric (ICP-OES) method. Based upon the
ICP-OES results the average thickness of the oxide layer remo-
ved from the surface into the solutions was calculated. When
measuring the activity of the removed radionuclides (*’Co,
8Co, 110Ag, 54Mn) in the decontamination solutions we drew
conclusions concerning the efficiency of certain steps of the
technology and depth distribution of the radionuclides on the
treated steel surfaces.
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yuliakorneyko@mail.ru

Technetium-99 is -active long-lived artificial radionuclide
(half-life more than 200,000 years). Because of its long-life,
high content in spent nuclear fuel, high ability to oxidize under
aerobic conditions as TCO4 Tc is one of the most dangerous
radionuclides. Development of chemically durable host-phase
for Tc disposal is important goal of research. There are no
natural minerals of Tc, which might be considered as analogues
of stable Tc host-phases. Some chemical elements such as
manganese, titanium, rhenium can be used as Tc-simulants.
They do not reflect however chemical behavior of Tc in detail.
It was suggested to consider development of Tc host-phases
with structures of spinel; pyrochlore; fluorite; garnet in three
oxide systems: Fe-(Mn,Tc)-O, Zr-(Mn,Tc)-O, and (Sn,Tc)-O
using different procedures of precursor preparation and ceramic
synthesis conditions. Most samples were synthesized at
1150 °C in inert atmosphere from precursors doped with
5-12 wt. % Tc. Some samples were obtained in air. All the
samples obtained were studied using optical and scanning
electron microscopy (SEM); powder X-ray diffraction (XRD);
microprobe analysis (EMPA) and static leach test in distilled
water at 90 °C for 28 days. Content of Tc varied from 0.5-0.8
to 3-6 wt.% in oxide host phases and from 54 to 93 wt.% in
metallic inclusions. Leach rates were less than 10-3 g/m?.
Development of optimal methods of precursor preparation and
synthesis conditions of Tc-doped ceramic are discussed.
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NFC.P19 (Id: 6)

THE SORPTION OF CESIUM ON BEISHAN SOIL
UNDER DIFFERENT PHYSICOCHEMICAL
CONDITIONS STUDIED BY BATCH AND EDS
TECHNIQUES

WANGSUO WU* and QIA0HUI FAN"

“Lanzhou University, "Lanzhou Univesity, China
wuws@lzu.edu.cn

Adsorption of Cs' to Beishan soil (BS) as function of pH,
foreign ions, temperatures, contact time and humic substances
was studied in detail under ambient conditions using baTch
techniques. The results suggested that the adsorption of Cs" was
strongly dependent on ionic strength, whereas nearly indepen-
dent of pH values, and the values of Ky were 1388.78 mL/g in
0.01 mol/L NaClO, and 740.14 mL/g in 0.1 mol/L NaClO,
solution, respectively. The foreign ions competed with Cs" in
the sequence: K> Na' > Li" and Mg2+>Ca2+-Na+; however, the
influence of anions was not obvious which might be attributed
to the very low complexing ability with anions (i.e., CI', C104
and NO5"). The adsorption reaction of Cs* to BS was very fast;
the values of E, were 8.944 kJ/mol. The positive AH, and
negative AG, meant that the holistic process of Cs™ adsorption
to BS was an endothermic and spontaneous process. The ad-
sorption isotherms of Cs* were well simulated by the Langmuir
model at higher concentration of NaClO,4, whereas Freundlich
model was better than Langmuir model at low ion strengths
(i.e., 0.001 mol/L NaClO,); and the values of g, obtained
from the Langmuir model ranged from ~3.33x107 to ~
5.00x107 mol/g. Humic substances (FA and HA) enhanced
significantly the adsorption of Cs" to BS.The EDS analysis
indicated that the adsorbed Cs” were mainly distributed to the
fray edges of BS, the locations of these adsorbed Cs" coincided
with the sodium depletion area, implying the replacement of
Na' by Cs" adsorption.

NFC.P20 (Id: 52)
SELENIUM(V) RETENTION ONTO ILLITE

NORBERT JORDAN, HARALD FOERSTENDORF and
VINZENZ BRENDLER

Forschungszentrum Dresden-Rossendorf, Germany
n.jordan@jfzd.de

In the context of nuclear waste management, long-term sa-
fety assessments have shown that selenium-79, released from
the solid waste matrix, could be one of the major isotopes
contributing to the global radioactivity potentially reaching the
biosphere. Selenium has a quite complex speciation, with four
main oxidation states, depending on both the pH and the redox
potential of the surrounding environment. Sorption onto mine-
rals can strongly affect the availability and the mobility of
selenium. It is thus of great importance to be able to characteri-
ze at both macroscopic and microscopic levels the different
processes (retention, reduction, surface precipitation, ...) that
can potentially take place. Regarding the multi-barrier concept
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considered for deep underground storage of high level and
long-lived radionuclides, clays are candidates as host rock as
well as backfill materials. Clays like illite, kaolinite, montmo-
rillonite and bentonite constitute the main phases of clay rocks,
together with other compounds like iron oxides, titanium oxide,
pyrite, calcite and organic matter. We decided to focus our
work on illite since it is an abundant and well crystallized clay
mineral in soils. Thus, retention properties of illite towards
selenium(IV) have been investigated in this study, using a
combination of both macroscopic and microscopic measure-
ments. Illite du Puy (France) has been used as the sorbing
phase. It has been purified in order to remove auxiliary and
minor phases to get a homo-ionic “Na-illite” clay. Then, baTch
experiments aiming at studying the sorption behaviour of sele-
nium(IV) onto illite have been performed in NaClO,. The
influence of the suspension pH, as well as the ionic strength
effect has been investigated. All the experiments have been
performed under anoxic conditions in a glove box under N,
atmosphere (O, < 1 ppm). Selenium speciation in solution has
been checked using Hydride Generation-Atomic Absorption
Spectroscopy measurements. The oxidation state of the seleni-
um species once sorbed onto the illite surface has been eviden-
ced using X-Ray Photoelectron Spectroscopy. Electrophoresis
measurements have also been performed during this work.
Comparison between the { potential of the illite surfaces before
and after selenium(IV) sorption has been done, to check whe-
ther the sorption takes place by chemical bonding formation or
rather by electrostatic attraction. Finally, ATR-FTIR measure-
ments have been performed using an ATR ZnSe crystal. By
comparison with former IR measurements concerning selenito-
ligands containing complexes as well as phases with sorbed
selenium species, the fashion binding of selenium(IV) onto
illite has been evidenced.

NFC.P21 (Id: 76)

SORPTION OF RADIONUCLIDES TO THE
CEMENTITIOUS MATERIAL NRVB UNDER NEAR-
FIELD CONDITIONS

MoNicA FELIPE-SOTELO, PETER WARWICK and NICK EVANS

Loughborough University, UK
m.felipe-sotelo@lboro.ac.uk

The current concept for the disposal of intermediate- and
low-level waste in the United Kingdom involves the emplace-
ment of the grouted waste confined in stainless steel canisters
in a cementitious repository deep underground '. The NRVB
(Nirex reference vault backfill) is a cementitious material spe-
cially formulated for this purpose, composed by a mixture of
ordinary Portland cement (OPC), hydrate lime (Ca(OH),) and
limestone flour % The movement of the radionuclides away
from the repository is expected to be retarded by their limited
solubility under the chemical conditions present in the reposito-
ry (high pH, due to the cement, and low Eh, due to corrosion of
the waste canisters) as well as, by sorption processes. In the
present work, the sorption of a series of radionuclides (I', Cs",
NiZ*, Eu®*", Th*" and U®") to NRVB was assessed under near-
field conditions (highly-alkaline pH and anoxic conditions).
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The experiments were carried using NRVB-equilibrated water
(pH ~ 12.6) in NaCl 0.1 mol dm™ as liquid phase, under a N,
atmosphere (O, and CO, free), according to the procedure
proposed by Sutton et al. °. Linear, Langmuir and Freundlich
isotherms were studied for all the radionuclides, and in all
cases, the sorption of radionuclides fitted well with the linear
model. The Ry (Coia/Ciiquia) observed experimentally varied in
a wide interval that ranged from the low values of 0.012 and
0.033 dm® g for Ni*" and T, respectively, to values as high as
2870 dm® g”', obtained for Cs". Results of the effect of cellulose
degradation product on sorption to NRVB will also be presen-
ted. When the Ry (Cgo1ig/Ciiquia) values of the radionuclides of
interest for NRVB, were compared with the experimental Ry
values for the individual components of NRVB, i.e. OPC,
hydrated lime and limestone, it was observed that in the case of
nickel and in absence of the organic ligands, R¢(NRVB) -
R4(OPC) + Ry(Ca(OH),) + Ry(limestone), confirming the vali-
dity of the additive model for this material. Acknowledgements
Authors express their thanks to the Radioactive Waste Ma-
nagement Directorate of the Nuclear Decommissioning Autho-
rity for sponsoring this project
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SORPTION PROPERTIES AND BEHAVIOUR OF *Cs
AND *’Sr ON BENTONITE CLAYS AND MAGNOX
SLUDGES

NICHOLAS EVANS®, KIRSTY FARROW?, SNEH JAIN?,
KAYLEIGH ALSOP®, EMMA YOUNG®, RICHARD HALL” and
BLACK STEVE®

“Loughborough University, "Sellafield Ltd, “UKAEA (United
Kingdom Atomic Energy Autority)
n.d.m.evans@lboro.ac.uk

Within the nuclear industry, waste management and
disposal issues, both within the plants themselves and in the
surrounding areas, are complex and problematic. This is partial-
ly a result of many decades of discharges within the storage
site. A major problem is in determining the nature and distribu-
tion of contamination within the environment, be this on site in
surrounding host rock, or determining whether migration has
occurred to such an extent that contamination has breached the
boundaries of the site and reached the public domain, or whe-
ther contamination has been released to atmosphere, for exam-
ple. It has been suggested that there may be significant quanti-
ties of contaminated land arising from breaches in radionuclide
storage. Therefore, an understanding of the transportation of
radionuclide waste in the environment around storage ponds
and silos on waste sites, as well as an understanding of the
behaviour within the ponds, is essential in future waste remedi-

RadChem 2010

NFC. P

ation strategies. One area of significant interest is the migration
of ¥’Cs and *°Sr radionuclides in contaminated clay soils, as
migration has been shown to be significantly faster than expec-
ted in some areas. Although exact figures are not known, in-
formation provided by a UK operator suggests that *’Cs and
%Sr are progressing through the surrounding area quicker than
the expected annual rate of 6 cm/year, for this type of material.
Sorption studies carried out using '*’Cs and **Sr have returned
promising results. ¥Sr was used in place of *Sr as it is easier to
work with, yet still exhibits the same behaviour in terms of
sorption. Although some previous studies have looked at the
sorption properties of these two radionuclides within the two
environments studied most have focussed on only one or two
variables. In these studies conducted at Loughborough Univer-
sity, numerous variables including pH, ionic strength and the
effect of competing ions being present in the system have been
investigated, while all the time keeping the remaining contribu-
ting variables (all of those not being specifically investigated,
plus contact time, solid-to-liquid ratio, eTc) constant. This has
provided data which will be extremely valuable as any changes
in behaviour can be directly associated with the altered variable
and results can be directly compared with those previously
obtained. The rheology of clays and clay minerals plays an
important role in the transport of these key radionuclides. A key
area of the repository LTP (Life Time Plan), for research and
development is to be able to link the transport in the materials
studied to rheology and organic content. Specific clays of inte-
rest are bentonite and montmorillonite, as well as the mineral
brucite. A final goal of being able to inhibit transport, either by
chemical speciation or barrier systems is an aim of this project.

NFC.P23 (Id: 121)
STUDY OF CESIUM AND STRONTIUM SORPTION ON
ROKLE BENTONITE IN DIFFERENT ELECTROLYTES

JAN VEJSADA® and DavID HRADIL?

“Nuclear Research Institute, ®Institute of Inorganic Chemistry
AS CR, v.v.i.
vsd@ujv.cz

In most of deep geological repository (DGR) concepts
sorption of radionuclides on bentonite represents an important
process of retarding radionuclide migration into geosphere. In
the Czech Republic, DGR concept takes local bentonite into
account as material for both buffer and backfill. The candidate
bentonite comes from the Rokle deposit (NW Bohemia) and
represents complex mixture of (Ca,Mg)-Fe-rich montmorilloni-
te, micas, kaolinite and other mineral admixtures (mainly Ca,
Mg, Fe carbonates, feldspars and iron oxides). This bentonite
differs in composition and properties from worldwide studied
Na-bentonite (e.g. MX-80, Volclay) or Na-Ca bentonite (e.g.
Febex). This fact leads to the need of investigation of Rokle
bentonite in greater detail to verify its suitability as a buffer and
backfill in DGR. Despite a number of studies concerning cesi-
um sorption on bentonites, there are still some issues requiring
clarification, especially the effect of cesium-selective minerals
(micas and mica-type clay minerals). Their amount in bentonite
and their effect on cesium sorption at different conditions re-
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presents great uncertainty in cesium sorption evaluation. In this
study, the general trends of cesium and strontium sorption on
Rokle bentonite (different samples) were compared with sorpti-
on on the well-defined reference material (Ca-montmorillonite
SAz-1). Then, the effect of changing solution ionic composition
on both Cs and Sr sorption was investigated in detail for ave-
rage sample of Rokle bentonite and associated uncertainties in
distribution coefficient (K;) determination were evaluated. The
comparison with reference sample demonstrates that cesium-
selective minerals are very important for cesium sorption even
at its trace concentrations. For strontium there are no selective
minerals to sorb it and the sorption is influenced mainly by the
cation exchange capacity (CEC) of the bentonite. Comparing
different electrolytes for cesium, the potassium has the highest
competitive effect (competition on selective sites), in contrast
to sodium and calcium. For strontium, calcium has the highest
competitive effect (competition on regular ion exchange sites),
potassium has a lower one and sodium the least one. No signi-
ficant differences were found for three selected samples of
Rokle bentonite in sorption behavior for cesium and strontium,
except the effect of total CEC of bentonite. The main uncertain-
ty sources for cesium arise from the presence of cesium-
selective minerals in Rokle bentonite samples in varying
amounts. For strontium, the amount of smectite (which has the
highest CEC in natural bentonite) represents the main source of
uncertainties. It also follows from the performed experiments
that the cesium sorption on studied bentonite cannot be descri-
bed using simple K, value.

NFC.P24 (Id: 224)
SORPTION BEHAVIOUR AND SPECIATION OF
NEPTUNIUM(V) ON OPALINUS CLAY

SAMER AMAYRI, DANIEL FROHLICH, JAKOB DREBERT and
ToBIAS REICH

Institute of Nuclear Chemistry, Johannes Gutenberg-
Universitdt Mainz, Germany
amayri@uni-mainz.de

The sorption of Np on clay such as Opalinus clay (OPA) is
one of many important processes that affect the migration and
retardation of Np in the geosphere. Clay formations are under
consideration in several European countries as a potential host
rock for high-level radioactive waste repositories '. We studied
the sorption of Np(V) onto OPA (from Mont Terri, Switzer-
land) both by baTch experiments and X-ray Absorption
Spectroscopy (XAS). The aim of this study was to obtain a
mechanistic understanding of the interaction of Np(V) with the
OPA surface. The obtained information is necessary for the
safety assessment and detailed planning of nuclear repositories.
The baTch experiments were done under aerobic and anaerobic
conditions. The sorption of Np(V) on OPA was studied as a
function of many chemical parameters such as pH (6-10), bac-
kground electrolyte (synth. OPA pore water, saturated calcite
solution, and 0.1 M NaClO,), partial pressure of CO,, and
presence/absence of humic acid (HA). The sorption curves for
8x10 mol/L Np(V) in saturated calcite solution obtained under
aerobic and anaerobic conditions, respectively, show that the
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adsorption edge occurs between pH 7-8. Maximum sorption
was observed at pH 8.5 with 65% sorption under aerobic condi-
tions and 80% under anaerobic conditions, respectively. Under
anaerobic conditions the reduction of Np(V) to Np(IV) by
Fe(Il) minerals of OPA causes a stronger sorption. At pH > 9
Np sorption decreased due to the complexation of Np with
carbonate in aqueous solution . Molecular-level information
was obtained by X-ray Absorption Fine Structure (EXAFS).
EXAFS spectra were measured in fluorescence mode at the
Rossendorf Beamline ROBL at ESRF. Several samples at pH
7.6 and 8.5 with a total Np(V) concentration of ~ 8x10° mol/L
were prepared under aerobic and anaerobic conditions. The
amount of Np sorbed in the EXAFS samples was in the range
of 50-121 ppm. Np L3-edge X-ray Absorption Near-Edge
Spectra (XANES) showed that in all aerobic samples the penta-
valent oxidation state of Np was the dominating one. The Np
L3-edge EXAFS spectra of the anaerobic samples prepared in
different background electrolytes showed the same EXAFS
pattern, indicating that Np(V)-carbonato complexes are formed
at OPA surface. More details as well as additional results will
be presented and discussed. The authors acknowledge the
ESRF for provision of synchrotron beam time and thank the
ROBL team for assistance during EXAFS measurements.

This work was financially supported by the BMWi under con-
tract No. 02E10166. D.R. Fréhlich has been supported by a
fellowship of DFG-GRK 826.
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Radionuclides of **Tc and '*I belong among the fission
products in spent nuclear fuel and make the largest contributi-
ons to long-term nuclear waste. The high proportion of risk
from these radionuclides is due to their large inventories in
many types of waste, long half-lives, and the perception that
they are highly mobile in the environment and therefore play
potentially large role in long-term dose assessment. Computer-
modeling methods were used to calculate equilibrium thermo-
dynamic principles, the distributions of predominant aqueous
species, and potential solubility controls for the environmental-
ly important oxidation states of each of the contaminants of
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concern. The Eh-pH diagrams of individual chemical species of
the tested radionuclides were calculated by the geochemical
software tool Geochemist’s Workbench. The data obtained
from the model calculations corresponded with experimental
results. The chemical stability of bentonite was studied on a
series of long-term pressure and temperature loaded bentonite
samples that were selected with the aim of constructing a beha-
vior profile of the bentonite buffer material in the experimental
container. The chemical stability of the loaded bentonite sam-
ples was evaluated on the basis of their ion exchange capacity,
the migration behavior of selected radionuclides and determi-
nation of the leachable components of bentonite into redistilled
water. The results obtained in this study were compared with
the values for the unloaded bentonite material. It was found that
long-term pressure and temperature gradients do not have a
significant influence on the changes of the ion exchange capaci-
ty of bentonite material. These results make a major contributi-
on towards determining the migration of radionuclides on
bentonite, especially cationic forms of radionuclides. Electro-
migration methods and thin layer chromatography with radio-
metric detection were used for the identification of technetium
and iodine chemical forms in the studied solid-liquid systems.
Migration studies of the radionuclides '**Cs in the form of the
Cs" cation and *Tc in the form of the pertechnetate anion were
described on the basis of two dominant processes that both
include sorption and diffusion. The dominant chemical form of
technetium under these redox conditions is the insoluble
TcO,.nH,0, which is formed by the reduction of pertechnetate
anion to the oxidation state Tc(IV). The determined values of
distribution and diffusion coefficients of the loaded bentonite
samples corresponded with the values of the unloaded bentonite
material. Ton exchange at the surface sites of bentonite corre-
sponded with the control mechanism of Cs" cation sorption on
bentonite in that both were simultaneously influenced by com-
petitive cations present in the aqueous phase(Na', K, Ca*",
Mg?). To retard the migration of selected radionuclides
(®°TcOy, "I released from spent nuclear fuel after the failure
of a container, the reducing effects on the concentration of
these radionuclides by container corrosion products and of
some additives on the bases of Fe compounds in various oxi-
dation states were examined in aqueous media in contact with
bentonite.

NFC.P26 (Id: 33)
EVOLUTION OF THE REDOX POTENTIAL IN THE
CORROSION SYSTEM

DAVID DOBREV, ANTONIN VOKAL and PETR BRUHA

Nuclear Research Institute Rez, Czech Republic
dob@ujv.cz

The knowledge of chemical conditions, especially of redox
potential, inside waste packages with radioactive wastes is
important for the determination of radionuclides speciation and
their leaching rate after failure of waste packages. Conditions
inside waste packages will be determined primarily by the
reactions of thermodynamically unstable iron with groundwater
penetrating into waste packages and by the nature of the iron
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corrosion products formed. The main corrosion products of iron
corrosion are Fe(Il) ions, hydrogen and products of reactions of
these species with species present in water flowing into waste
packages. The composition of water will correspond to the
composition of ground water affected by other engineered
barriers. The rate of the corrosion reaction, the rate of oxidation
and hydrolysis of Fe*" and the rate of the formation of precipi-
tation products will govern the development of Eh inside waste
packages. One possibility of estimating chemical conditions in
such complex systems is to use advanced geochemical models.
A great disadvantage of these models is that a lot of important
input data must be estimated. This can lead to great uncertainty
about the real conditions inside waste packages. The main aim
of this work was therefore to measure redox potential (Eh) in
simplified systems simulating the conditions inside waste
packages and the effect of iron corrosion on Eh development
inside waste packages after ingressions of groundwater. The
results can then be used to validate geochemical models. The
corrosion systems consisted of the carbon steel plates and the
synthetic bentonite porewater. The apparatus was put into
anaerobic box (O, < 0.1 ppm), where redox potential was mea-
sured by platinum and gold electrodes. The corrosion rate of
carbon steel was determined during experiment by measuring
hydrogen evolution and then from weight loss of samples. The
results show that the values of the redox potential during the
experiments firstly sharply decreases and then slowly increases.
Opposite behaviour was observed at measuring pH, where
values of pH first slightly increased and then slowly decreased.
The concentration of Fe*" ions after the experiments was negli-
gible in comparison with Fe** concentration. The corrosion rate
at 50 °C was almost constant during corrosion experiment,
while the corrosion rate at 60 and 70 °C was very fast at the
beginning of corrosion but then significantly slowed down. It
seems that the effect of temperature on corrosion rate is affec-
ted by the nature of corrosion products formed on the surface of
metal. The experiments provide useful information about evo-
lution of the redox potential and other parameters which can be
expected inside waste packages with radioactive wastes, but
time of the experiments carried out so far was relatively short
(30 days). In the future, long-term experiments must be perfor-
med under various conditions to verify the results obtained.

NFC.P27 (1d: 40)
STUDY OF GAS GENERATION IN REAL L/ILW
CONTAINERS

MIHALY MOLNAR?, LASZLO PALCSU?, ISTVAN FUTO?,
EvaA SVINGOR?, ZOLTAN MAJOR®, MIHALY VERES”,
PETER ORMAIC and ISTVAN BARNABAS®

“MTA ATOMKI (Institute of Nuclear Research of the Hungari-
an Academy of Science), Debrecen, Hungary, *Isotoptech Co.
Ltd., Debrecen, Hungary, ‘Public Agency for Radioactive
Waste Management (PURAM) of Hungary
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To obtain reliable estimates of the quantities and rates of
the gas production in L/ILW a series of measurements was
carried in the last seven years in Hungary. Drums filled with

s118



Chem. Listy 704, s119-s262 (2010)

selected original L/ILW coming form the light water PWR type
Paks Nuclear Power Plant (Hungary) were placed into special
hermetic containers and the gas generation in them was measu-
red carefully. Headspace gas analysis of real radioactive waste
vaults closed between 1979 and 1995 in a near surface L/ILW
disposal facility of Hungary was also carried out. It was clearly
indicated that the gas generation rate is relatively high in the
L/ILW drums independently of the chemical type of the main
components of the stored waste. Our results showed that the
main generated gases in L/ILW are carbon dioxide, methane
and hydrogen. The typical rates were 0.05-0.2 STP litre gas/day
for CO, and CH, generation, and less than 0.02 STP litre
gas/day for H,. No explosive gas mixture was indicated in the
L/ILW drums during the investigated storage period. Composi-
tions of headspace gases in closed L/ILW vaults were in good
agreement with gas generation processes observed in L/ILW
drums. The stable carbon isotope measurements show that the
main source of the CO, gas is the degradation of organic matter
in the waste. The low "C content indicates microbial degra-
dation processes as the main sources of CH, in the headspace
gas. Typical tritium activity concentrations were between 0.1
and 10 Bg/liter gas in the drums and between 10 and
1000 Bq/liter gas in the vaults. Typical "C activity values of
the headspace gases were between 0.1 and 2.0 Bq/liter gas in
the drums and 10 and 1000 Bg/liter gas in the studied vaults.

NFC.P28 (Id: 86)

QUALIFICATION OF LOW AND INTERMEDIATE
LEVEL RADIOACTIVE WASTES (L/ILW) WITHIN
THE FRAMEWORK OF THE “DEMO” PROJECT BY A
TRIATHLER TYPE PORTABLE LIQUID
SCINTILLATION SPECTROMETER IN
PUSPOKSZILAGY, HUNGARY

TAMAS NAGY?, ISTVAN BARNABAsb, PETER ORMAlb,
SANDOR KAPITANY”, MIHALY VERES®, GERGO VODILAS,
ARPAD BIHARI® and MIHALY MOLNAR®

“Isotoptech Co. Ltd., Debrecen, Hungary, "Public Agency for
Radioactive Waste Management, Paks, Hungary, ‘Institute of
Nuclear Research of the Hungarian Academy of Sciences,
Debrecen, Hungary

nagytamas82@citromail hu

In the Piispokszilagy Radioactive Waste Treatment and
Disposal Facility, Hungary, (in operation since 1976) many
works started to solve the storage of the non-power-plant
radioactive waste of Hungary to fulfil the increasing safety
demands. Within the framework of this procedure the exhu-
mation of 66 reinforced concrete near-surface vaults with the
size of 70-140 m® each (called vault "A") started together
with further renewal works. The exhumation of the A11, A12,
A13 and Al14 vaults was included in the "Demo" project, in
the course of which the aim was to find the proper measure-
ment and waste-backfilling technique to adapt them as further
vaults. To identify the *H, "*C and *°Sr isotopes a Triathler
type portable liquid scintillation spectrometer was used toge-
ther with a rapid and well-reproducible swipe sampling
method. The expected total activity value was obtained by
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evaluating 4000 samples. Certain waste packages were remo-
ved to gain space allowing the disposal facility to accept
further waste in the future. The measurement technique is
therefore well-applicable in the case of the "A type" vaults.

NFC.P29 (Id: 87)

,DEMO” PROGRAM IN PUSPOKSZILAGY,
HUNGARY: QUALIFICATION OF LOW AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES BY
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SANDOR KAPITANY®, MIHALY VERES®, GERGO VODILAS,
ARPAD BIHARI® and MIHALY MOLNAR®

“Isotoptech Co. Ltd., Debrecen, Hungary, "Public Agency for
Radioactive Waste Management, Paks, Hungary, ‘Institute of
Nuclear Research of the HAS, Debrecen, Hungary
nagytamas82@citromail hu

The Radioactive Waste Treatment and Disposal Facility,
Piispokszilagy, Hungary, is in operation since 1976. Low and
intermediate level radioactive wastes originating from diffe-
rent industrial, medical, educational and scientific activities
are disposed of here. At the beginning of its operation the
facility had to fulfil only safety requirements but not regulati-
ons pertaining to the form and the quality of the wastes. The
recent safety analyses aim to improve these temporary soluti-
ons to ensure the further safe and proper operation of the
facility. A ,,.Demo” project was launched to remove the was-
tes containing long-lived and highly active isotopes and to
gain excess capacity with more organised backfilling, within
the framework of which the exhumation of 4 near-surface
reinforced concrete vaults (called ,,A type”) was fulfilled. In
the vaults the wastes were in plastic packages. Most of them
were undamaged during hoisting, thus the identification of the
various isotopes was possible with the help of a field
y spectrometry system. A Genie 2000 Gamma Analysis Soft-
ware was used together with a Big Mac type CANBERRA
y spectrometry system with a high-purity germanium detector.
On the basis of the original records most of the wastes contai-
ning different isotopes were identified and the results of the
measurements were similar to the ones estimated from the
records. After the backfilling it can be seen that the purposes
regarding the excess capacity of the vaults can also be achie-
ved. It can be stated that the measurement technique for the
further similar vault exhumation procedures is proper and
applicable.
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CORROSION ON COMPACTED BENTONITE IN DEEP
GEOLOGICAL REPOSITORY

PETR POLIVKA and ANTONIN VOKAL

Czech Chemical Society, Prague, Czech Republic
pop@ujv.cz

A large number of processes will influence the performan-
ce of deep geological repository of radioactive wastes until the
activity of radionuclides decay to a negligible level. One of the
very important processes is generation of gases, and particular-
ly of hydrogen, which will be formed primarily by anaerobic
corrosion of metals and by radiolysis of water. High pressure
formed in the vicinity of waste packages due to accumulation
of hydrogen can cause failure of sealing materials and contribu-
te to fast release of radionuclides to the geosphere after waste
package failure. This contribution presents the results of labora-
tory experiments, which simulated the phase of repository
evolution after ingression of water in failed canister with spent
fuel assemblies, which is connected with significant generation
and accumulation of hydrogen in free voids of waste packages
and at interfaces of waste packages and compacted bentonite
used as a sealing material. Corrosion of carbon steel canisters
inside walls is simulated by corrosion of iron powder with high
surface. It was found that after an increase of pressure of hyd-
rogen to the values exceeding some threshold values, which
depends on density bentonite, hydrogen is released to geosphe-
re in pulses due to formation of preferential paths. This is con-
nected with a significant increase of permeability of bentonite
from values of approximately 10%* m? to 107" m? within the
breakthrough time. The pressure needed to reach breakthrough
is decreased with the number of breakthrough pulses. Data
obtained in experiments enable us to understand more closely
the processes occurring in a repository and to avoid conditions
that could lead to the failure of sealing materials and fast relea-
se of radionuclides to the geosphere and the environment.
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DISSOLVED GAS MEASUREMENTS OF THE
COOLING PONDS OF PAKS NUCLEAR POWER
PLANT, HUNGARY
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Eva SVINGOR?, MIHALY VERES® and TAMAS PINTERS

“MTA ATOMKI (Institute of Nuclear Research of the Hungari-
an Academy of Science), Debrecen, Hungary, ° Isotoptech Co.
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mmol@atomki.hu

The aim of this work was the investigation of the effect of
nuclear fuel rods on the composition of the dissolved gas in the
cooling water of the cooling ponds of Paks Nuclear Power
Plant (Paks NPP). In normal cases after three-year usage in the

RadChem 2010

NFC. P

reactor the spent fuel elements are stored in cooling ponds for
years before delivering out from the reactor area. In April 2003
due to the failure of the cleaning procedure of fuel rods from
reactor No. 2 some elements remained in service pool No. 1.
For better handling of this situation and planning the repairing
procedure several parameters must be considered. The gases
dissolved in the coolant, especially those produced by fission or
decay, are good indicators of the variation in state parameters
of the system in this situation as well as in the case of working
reactors. Parallel with the measurements of dissolved gases in
the coolant for surveying the kilter of the nuclear fuel remained
in service pool No.l we also measured these parameters in the
cooling ponds as a reference. The reason was the similar tech-
nological situation because in both cases the coolant contains
out-of-work fuel elements and the headspace gas above is air
with atmospheric pressure. In this work we investigated the
effect of the nuclear fuel rods on the composition of the dissol-
ved gas in the coolant of the cooling ponds and the service pool
No.1 of the reactor No. 2 of Paks NPP. We measured the quali-
ty and the quantity of the dissolved gases and the isotope com-
positions of the noble gases produced in fission or decay. For
these aims sampling and measuring methods were developed.
Our results help to ascertain the possible ways and rates of gas
generation processes caused by the presence of nuclear fuel
rods in the cooling water.
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REMEDIATION MATERIAL IN ENVIRONMENTAL
APPLICATIONS

ANUMAIJA LESKINEN®, PETER WARWICK" and DAVID READ"

“Loughborough University, UK, *Enterpris Ltd, University of
Reading, UK
a.leskinen@lboro.ac.uk

Natural organic matter (NOM) is being characterised and
investigated for use as a remediation material in various ap-
plications. Two readily available environmental materials are
being tested: Material A: 68% by weight of the material is
organic including 19% humic acid, 28% fulvic acid and 21%
humin. 32% of the material is inorganic, containing 23% iron.
Material B: 57% by weight of the material is inorganic, 3% is
humic acid, 27% is fulvic acid and 13% is humin. The humin
fraction of these two materials may contain humic acid that
has been immobilised by clays or other minerals. The materi-
als have been tested in three applications; i) As a permeable
reactive barrier A permeable reactive barrier is a passive, in
situ method that is used to remediate contaminated groundwa-
ter. As groundwater flows through it, the barrier extracts
contaminants, significantly reducing their concentration. Both
materials are capable of extracting metals and organic pollu-
tants from groundwater ii) Extraction of iodine from urine "'I
may be given to patients with thyroid problems for diagnosis
or treatment. About 30% of the activity (2-3 GBq) is excreted
in urine during the first day after administration. In some
parts of Europe, the radioactive urine is collected in tanks at
the hospital. The objective of this investigation is to determi-
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ne whether the radioiodine can be extracted from urine and
concentrated in a smaller volume of solid. iii) Extraction of
iron and other contaminants from industrial effluents During
the production of kaolinite or China Clay, brown discolorati-
on caused by Fe*'-containing impurities is removed by the
addition of acid and a reducing agent, forming soluble Fe?".
The latter is then removed from the effluent by precipitation
with NaOH and flocculants. This study investigates the use of
solid NOM to bind iron and co-contaminants directly, avoi-
ding the need for alkali addition and precipitation of large
quantities of slurry.

Acknowledgement. Anumaija Leskinen thanks Loughborough
University and Enterpris Ltd for financial support

s121



	TABLE OF CONTENTS
	PROGRAMME AT A GLANCE
	PROGRAMME OF THE CONFERENCE
	1. PLENARY SESSION (PLN) PLN
	PLN.L01 (Id: 122)
	Xiaolin Hou
	National Laboratory for Sustainable Energy (Risø-DTU), NUK-202, Technical University of Denmark, DK-4000 Roskilde, Denmark 
	xiho@risoe.dtu.dk

	PLN.L02 (Id: 370)
	SPECIATION ANALYSIS OF RADIONUCLIDES IN THE ENVIRONMENT
	Brit Salbu
	Norwegian University of Life Sciences, N-1432 Ås, Norway 
	brit.salbu@umb.no



	PLN.L03 (Id: 365)
	ACCELERATOR MASS SPECTROMETRY  FROM ARCHAEOLOGY TO ASTROPHYSICS AND HUMAN DNA
	Walter Kutschera
	Vienna Environmental Research Accelerator (VERA), Faculty of Physics  Isotope Research, University of Vienna, Austria 
	walter.kutschera@univie.ac.at



	PLN.L04 (Id: 288)
	CHEMISTRY OF THE TRANSACTINIDES
	Jens Volker Kratz
	The Johannes Gutenberg University of Mainz, Germany
	jvkratz@uni-mainz.de



	PLN.L05 (Id: 366)
	ELECTROCHEMICAL SEPARATION OF ACTINIDES FROM MOLTEN LiCl-KCl ON SOLID Al CATHODES
	European Commission, JRC, Institute for Transuranium Elements, P.O. Box 2340, 76125 Karlsruhe, Germany 


	PLN.L06 (Id: 297)
	RADIOACTIVE AND GASTRIN RELEASING PEPTIDE RECEPTOR SPECIFIC GOLD NANOPARTICLES IN MOLECULAR IMAGING AND THERAPY OF CANCER
	Kattesh Katti
	University of Missouri, Columbia 
	kattik@health.missouri.edu





	2. CHEMISTRY OF NUCLEAR FUEL CYCLE, RADIOCHEMICAL PROBLEMS IN NUCLEAR WASTE MANAGEMENT (NFC) NFC
	NFC.L01 (Id: 92)
	KINETICS OF REDUCTION OF HEXAVALENT NEPTUNIUM BY NITROUS ACID IN SOLUTIONS OF NITRIC ACID
	Radiation Center, Oregon State University, Corvallis, USA
	 precekm@onid.orst.edu

	NFC.L02 (Id: 164)
	ELECTRO-FLUID ANALYSIS OF A MOLTEN-SALT ELECTROREFINER FOR PYROCHEMICAL NUCLEAR WASTE TREATMENT
	krkim1@kaeri.re.kr


	NFC.L03 (Id: 295)
	ELECTROCHEMICAL SEPARATION OF ACTINIDES FROM MOLTEN LiCl-KCl ON SOLID Al CATHODES
	European Commission, Joint Research Centre, Institute for Transuranium Elements (ITU), Karlsruhe, Germany 
	pavel.soucek@ec.europa.eu


	NFC.L04 (Id: 279)
	ADVANCED ORIENT CYCLE - PROGRESS ON RESEARCH, WITH FOCUSING ON SAFETY AND ENGINEERING
	koyama.shinichi@jaea.go.jp


	NFC.L05 (Id: 191)
	COBALT BIS(DICARBOLLIDE) IONS WITH COVALENTLY BONDED TODGA-LIKE SUBSTITUENTS FOR ACTINIDE AND LANTHANIDE EXTRACTIONS
	aNuclear Research Institute plc Řež, bInstitute of Inorganic Chemistry, Academy of Sciences of the Czech Republic, v.v.i. 
	luc@ujv.cz


	NFC.L06 (Id: 35)
	EXTRACTION OF RADIONUCLIDES WITH SOLUTIONS OF COMPLEXING AGENTS IN SUPERCRITICAL FLUIDS AND COMPRESSED GASES
	Khlopin Radium Institute RPA, St-Petersburg, Russia 
	shadrin@khlopin.ru


	NFC.L07 (Id: 81)
	REMOVAL OF ANTIMONY-124 FROM PWR COOLANT WATER
	aUniversity of Helsinki, bUniversirty of Helsinky, Finland 
	risto.harjula@helsinki.fi


	NFC.L08 (Id: 69)
	ANALYSIS OF Th, U, Pu, AND Am IN RADIOACTIVE METAL WASTE USING EXTRACTION CHROMATOGRAPHY
	aNuclear Cycle Backend Directrate, Japan Atomic Energy Agency, bNuclear Science Research Institute, Japan Atomic Enerfy Agency 
	shimada.asako@jaea.go.jp


	NFC.L09 (Id: 144)
	MICRO-SCALE INVESTIGATIONS OF U(VI) IMMOBILIZATION BY CEMENTITIOUS MATERIALS
	erich.wieland@psi.ch


	NFC.L10 (Id: 80)
	NEW f-ELEMENT PHOSPHATES WITH LANGBEINITE-TYPE STRUCTURE
	aNizhny Novgorod State University, Russia, bMoscow State Universit,y Russia 
	albina.orlova@inbox.u


	NFC.L11 (Id: 23)
	DETERMINATION OF 237Np, 93Zr AND OTHER LONG-LIVED RADIONUCLIDES IN MEDIUM AND LOW-LEVEL RADIOACTIVE WASTE SAMPLES
	aBME NTI (Budapest University of Technology and Economics, Institute of Nuclear Techniques), bRadAnal Ltd., c(MTA IKI) Hungarian Academy of Sciences, Institute of Isotopes 
	osvath@reak.bme.hu


	NFC.L12 (Id: 60)
	SORPTION OF Ni AND Eu IN A MULTI-ELEMENT SYSTEM
	aLoughborough University, bLoughboroough University, Loughborough, Leics, United Kingdom 
	f.s.ebong@lboro.ac.uk


	NFC.L13 (Id: 63)
	SORPTION OF Tc(IV) TO GEOLOGIC MATERIALS ASSOCIATED WITH A GEOLOGICAL DISPOSAL FACILITY
	Loughborough University, Loughborough, Leics, United Kingdom 
	r.j.hallam@lboro.ac.uk


	NFC.L14 (Id: 71)
	EFFECT OF Ca2+ ON THE SORPTION OF URANIUM(VI) AND HUMIC ACID ON NATURAL CLAY
	Forschungszentrum Dresden-Rossendorf, Institute of Radiochemistry, Dresden, Germany 
	c.joseph@fzd.de


	NFC.L15 (Id: 103)
	SORPTION OF Pd, ONE LONG LIVED FISSION PRODUCT, ONTO SYNTHETIC HYDROXYAPATITE
	veronica.badillo@inin.gob.mx


	NFC.L16 (Id: 100)
	THE ADSORPTIVE BEHAVIOUR OF CADMIUM ON CLAYS
	Loughborough University, Loughborough, Leics, United Kingdom
	s.jain@lboro.ac.uk


	NFC.L17 (Id: 221)
	SPECIATION AND SURFACE COMPLEXATION MODELLING OF Np(V) SORPTION ON MONTMORILLONITE
	tobias.reich@uni-mainz.de


	NFC.L18 (Id: 41)
	AN APPROACH FOR ACQUIRING DATA FOR DESCRIPTION OF DIFFUSION IN PERFORMANCE ASSESSMENT OF RADIOACTIVE WASTE REPOSITORIES
	aNuclear Research Institute Řez plc, bDepartment of Nuclear Chemistry, Czech Technical University in Prague, Czech Republic 
	voa@ujv.cz


	NFC.L19 (Id: 54)
	THE COMPLEXATION OF Tc(IV) WITH ORGANIC LIGANDS IN RADIOACTIVE WASTE
	Loughborough University, Loughborough, Leics, United Kingdom 
	n.d.m.evans@lboro.ac.uk


	NFC.L20 (Id: 95)
	CHARACTERIZATION OF PORTUGUESE GEOMATERIALS, THE CLAY COMPONENT OF RAÑAS, AS POTENTIAL LINERS FOR LOW AND INTERMEDIATE RADIOACTIVE DISPOSAL SITES
	aNuclear and Technological Institute (ITN), Portugal, bFaculty of Sciences/University of Oporto, Portugal, cFaculty of Sciences/University of Lisbon, Portugal 
	eva.andrade@itn.pt


	NFC.L21 (Id: 114)
	LONG TERM DIFFUSION EXPERIMENT (LTD) IN GRIMSEL URL: COMPARISON OF MODELING AND IN-SITU RESULTS
	aNuclear Research Institute Řež plc., bNuclear Research Institute Řež plc, Czech Republic, cNAGRA, Switzerland, dPaul Scherrer Institute Switzerland 
	hvl@ujv.cz


	NFC.L22 (Id: 124)
	THE EFFECT OF COMPETITION FROM OTHER METALS ON NICKEL COMPLEXATION BY ΑISOSACCHARINIC, GLUCONIC AND PICOLINIC ACIDS
	Loughborough University, Loughborough, Leics, United Kingdom 
	n.d.m.evans@lboro.ac.uk


	NFC.L23 (Id: 249)
	MIGRATION CHARACTERISTICS OF ROCK SAMPLES STUDIED BY ELECTROMIGRATION METHOD: METHODOLOGY: PROCEDURE MODIFICATION
	hvl@ujv.cz


	NFC.L24 (Id: 61)
	JOINT DETERMINATION OF 99Tc AND 108mAg IN L/ILW LIQUID WASTES
	aNuclear Research Institute, Hungary, bPaks Nuclear Power Plant, Paks, Hungary
	bihari@namafia.atomki.hu


	NFC.L25 (Id: 113)
	TRITIUM (HTO) AS A CONSERVATIVE TRACER USED FOR CHARACTERIZATION OF CONTAMINANT MIGRATION IN POROUS ROCK ENVIRONMENT
	aNuclear Research Institute Řež plc., bFaculty of Nuclear Physics and Engineering, Czech Technical University, Prague, Czech Republic 
	hvl@ujv.cz


	NFC.L26 (Id: 234)
	EXTRACTION OF THORIUM FROM THE FEN DEPOSIT IN NORWAY
	Dag Eriksen
	Primus.inter.pares as, Institute for Energy Technology, Norway 
	d.o.eriksen@kjemi.uio.no



	NFC.L27 (Id: 262)
	TECHNETIUM CHEMISTRY AT THE UNIVERSITY OF NEVADA LAS VEGAS
	freder29@unlv.nevada.edu


	NFC.L28 (Id: 299)
	RECENT DEVELOPMENTS OF NUCLEAR FORENSIC SIGNATURES OF YELLOW CAKES
	EC JRC Institute for Transuranium Elements, Karlsruhe, Germany 
	zsolt.varga@ec.europa.eu


	NFC.P01 (Id: 22)
	EVALUATION OF DIHEXYLOCTANAMIDE AS EXTRACTANT UNDER PLUTONIUM RICH FEED CONDITIONS
	Bhabha Atomic Research Centre (BARC), MUMBAI, INDIA 
	ppathak@barc.gov.in


	NFC.P02 (Id: 283)
	COMPREHENSIVE INVESTIGATION OF THE CORROSION STATE AND SURFACE PROPERTIES OF THE STAINLESS STEEL TUBES OF STEAM GENERATORS
	aIstván Széchenyi University Department of Physics and Chemistry, bUniversity of Pannonia Institute of Radiochemistry and Radioecology, cUniversity of Pannonia Institute of Materials Engineering, dUniversity of Loránd Eötvös Institute of Chemistry, ePaks NPP, Hungary 
	nszaboa@sze.hu


	NFC.P03 (Id: 142)
	PYROCHEMICAL AND ELECTROCHEMICAL SEPARATIONS STUDIES ON PLUTONIUM (PART 2)
	World Institute of nuclear security"Austria' 
	ashraf.mohamed@aip.org.au


	NFC.P04 (Id: 145)
	EXTRACTION OF Ln/An FROM HIGHLY ACIDIC SOLUTIONS USING COBALT BIS(DICARBOLLIDE) FUNCTIONALIZED WITH COMPLEXING CMPO GROUP.
	sel@ujv.cz


	NFC.P05 (Id: 167)
	STUDY OF PROPERTIES OF EXTRACTION-CHROMATOGRAPHIC MATERIAL TBP-PAN
	Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Department of Nuclear Chemistry, Czech Republic
	camel1987@seznam.cz


	NFC.P06 (Id: 222)
	ELECTROCHEMICAL BEHAVIOUR OF SELECTED ACTINIDES AND LANTHANIDES IN MOLTEN FLUORIDE SALTS FLINAK AND FLIBE
	Nuclear Research Institute Řež, plc, Czech Republic 
	stm@ujv.cz


	NFC.P07 (Id: 291)
	EPR MEASUREMENTS ON N-BEARING LIGANDS USED IN SPENT NUCLEAR FUEL REPROCESSING FOR An(III)/Ln(III) PARTITIONING
	aPolitecnico di Milano , Dipartimento di Energia - Italy, bEuropean Commission, Joint Research Centre, Ispra Site Directorate, Italy, cUniversità degli Studi di Pavia, Dipartimento di Chimica Generale, Italy 
	mario.mariani@polimi.it


	NFC.P08 (Id: 342)
	REMOVAL OF Cs, Sr, Pu AND Am FROM CONTAMINATED SOLUTIONS BY INORGANIC SORBENTS
	aInstitute of Physics, Vilnius, Lithuania, bInstitute for Sorption and Problems of Endoecology, Generala Naumova 13, 03164 Kiev, Ukraine 
	lujaniene@ar.fi.lt


	NFC.P09 (Id: 34)
	IMPROVEMENT OF RADIONUCLIDE FIXATION IN CEMENT MATRIXES DURING IMMOBILIZATION OF LIQUID RADIOACTIVE WASTE
	Khlopin Radium Institute RPA, St-Petersburg, Russia 
	schmidt@khlopin.ru


	NFC.P10 (Id: 85)
	THE SOLUBILITY OF Ni(II) AND Eu(III) IN THE PRESENCE OF CEMENT SUPERPLASTICISERS
	Loughborough University, Loughborough, United Kingdom 
	a.j.young@lboro.ac.uk


	NFC.P11 (Id: 134)
	IMMOBILISATION OF CESIUM AND DIVALENT METALS INTO SINGLE-PHASE STUFFED TRIDYMITE-BASED CERAMICS
	Vladimir Pet'kova, Ivan Korchemkina, Elena Asabinaa, Victoriya Kurazhkovskayab, Andrey Zaripovc and Sergey Rovnyc
	aLobachevsky State University of Nighni Novgorod, Russia, bMoscow State University, Russia, cFSUE Mayak PA (Federal State Unitary Enterprise"MAYAK PRODUCTION ASSOCIATION"), Ozyorsk, Russia
	petkov@uic.nnov.ru



	NFC.P12 (Id: 138)
	PRODUCTION OF ARTIFICIAL METAL RUTHENIUM FROM IRRADIATED TECHNETIUM
	toporov@niiar.ru


	NFC.P13 (Id: 185)
	STUDY OF NEW FILTER PROPERTIES 137Cs VAPOUR CAPTURE AT HIGH TEMPERATURE
	Khlopin Radium Institute, St-Petersburg, Russia 
	aloy@khlopin.ru


	NFC.P14 (Id: 230)
	RADIOACTIVE WASTE DESTRUCTION USING MOLTEN SALT OXIDATION
	kovarikp@fjfi.cvut.cz


	NFC.P15 (Id: 255)
	FUNCTIONALIZED LATEX PARTICLES FOR PREPARATION OF COLLOID-STABLE NANOSIZED SELECTIVE SORBENTS AND COMPOSITE MATERIALS FOR DECONTAMINATION OF RADIOACTIVE WASTES
	Valentin Avramenkoa, Svetlana Bratskayaa, Andrey Egorina, Dmitry Marinina, Eugene Modinb, Irina Shevelevaa, Oleg Voitenkob  and Veniamin Zheleznova
	avramenko@ich.dvo.ru



	NFC.P16 (Id: 284)
	COMPARATIVE STUDY OF THE CORROSION AND SURFACE ANALYTICAL EFFECTS OF THE DECONTAMINATION TECHNOLOGIES
	aUniversity of Pannonia Institute of Radiochemistry and Radioecology, bUniversity of István Széchenyi Department of Physics and Chemistry, cPaks NPP, Hungary 
	nemeth@almos.vein.hu


	NFC.P17 (Id: 285)
	OBSERVATION OF EFFICIENCY OF THE DECONTAMINATION TECHNOLOGIES IN NUCLEAR POWER PLANTS
	aUniversity of Pannonia Institute of Radiochemistry and Radioecology, bUniversity of István Széchenyi Department of Physics and Chemistry, cUniversity of Pannonia Institute of Materials Engineering, dUniversity of Pannonia Institute of Analytical Chemistry, ePaks NPP, Hungary 
	kberkesi@gmail.com


	NFC.P18 (Id: 49)
	STUDY OF CRYSTALLINE CERAMICS FOR IMMOBILIZATION OF 99Tc
	V. G. Khlopin Radium Institute, St-Petersburg, Russia 
	yuliakorneyko@mail.ru


	NFC.P19 (Id: 6)
	THE SORPTION OF CESIUM ON BEISHAN SOIL UNDER DIFFERENT PHYSICOCHEMICAL CONDITIONS STUDIED BY BATCH AND EDS TECHNIQUES
	aLanzhou University, bLanzhou Univesity, China 
	wuws@lzu.edu.cn


	NFC.P20 (Id: 52)
	SELENIUM(IV) RETENTION ONTO ILLITE
	Forschungszentrum Dresden-Rossendorf, Germany 
	n.jordan@fzd.de


	NFC.P21 (Id: 76)
	SORPTION OF RADIONUCLIDES TO THE CEMENTITIOUS MATERIAL NRVB UNDER NEAR-FIELD CONDITIONS
	Loughborough University, UK 
	m.felipe-sotelo@lboro.ac.uk


	NFC.P22 (Id: 111)
	SORPTION PROPERTIES AND BEHAVIOUR OF 137Cs AND 90Sr ON BENTONITE CLAYS AND MAGNOX SLUDGES
	aLoughborough University, bSellafield Ltd, cUKAEA (United Kingdom Atomic Energy Autority) 
	n.d.m.evans@lboro.ac.uk


	NFC.P23 (Id: 121)
	STUDY OF CESIUM AND STRONTIUM SORPTION ON ROKLE BENTONITE IN DIFFERENT ELECTROLYTES
	aNuclear Research Institute, bInstitute of Inorganic Chemistry AS CR, v.v.i. 
	vsd@ujv.cz


	NFC.P24 (Id: 224)
	SORPTION BEHAVIOUR AND SPECIATION OF NEPTUNIUM(V) ON OPALINUS CLAY
	Institute of Nuclear Chemistry, Johannes Gutenberg-Universität Mainz, Germany 
	amayri@uni-mainz.de


	NFC.P25 (Id: 301)
	SORPTION AND DIFFUSION CHANGES OF 134Cs, 99Tc AND 129I RADIONUCLIDES ON BENTONITES AT VARIOUS CONDITIONS
	Institute of Chemical Technology, Prague, Czech Republic 
	katerina.videnska@vscht.cz


	NFC.P26 (Id: 33)
	EVOLUTION OF THE REDOX POTENTIAL IN THE CORROSION SYSTEM
	Nuclear Research Institute Rez, Czech Republic 
	dob@ujv.cz


	NFC.P27 (Id: 40)
	STUDY OF GAS GENERATION IN REAL L/ILW CONTAINERS
	mmol@atomki.hu


	NFC.P28 (Id: 86)
	QUALIFICATION OF LOW AND INTERMEDIATE LEVEL RADIOACTIVE WASTES (L/ILW) WITHIN THE FRAMEWORK OF THE “DEMO” PROJECT BY A TRIATHLER TYPE PORTABLE LIQUID SCINTILLATION SPECTROMETER IN PÜSPÖKSZILÁGY, HUNGARY
	aIsotoptech Co. Ltd., Debrecen, Hungary, bPublic Agency for Radioactive Waste Management, Paks, Hungary, cInstitute of Nuclear Research of the Hungarian Academy of Sciences, Debrecen, Hungary 
	nagytamas82@citromail.hu


	NFC.P29 (Id: 87)
	„DEMO” PROGRAM IN PÜSPÖKSZILÁGY, HUNGARY: QUALIFICATION OF LOW AND INTERMEDIATE LEVEL RADIOACTIVE WASTES BY A FIELD γ SPECTROSCOPY SYSTEM
	aIsotoptech Co. Ltd., Debrecen, Hungary, bPublic Agency for Radioactive Waste Management, Paks, Hungary, cInstitute of Nuclear Research of the HAS, Debrecen, Hungary 
	nagytamas82@citromail.hu


	NFC.P30 (Id: 294)
	IMPACT OF HYDROGEN GENERATED BY IRON CORROSION ON COMPACTED BENTONITE IN DEEP GEOLOGICAL REPOSITORY
	Czech Chemical Society, Prague, Czech Republic 
	pop@ujv.cz


	NFC.P31 (Id: 39)
	DISSOLVED GAS MEASUREMENTS OF THE COOLING PONDS OF PAKS NUCLEAR POWER PLANT, HUNGARY
	mmol@atomki.hu


	NFC.P32 (Id: 74)
	USING NATURAL ORGANIC MATTER AS A REMEDIATION MATERIAL IN ENVIRONMENTAL APPLICATIONS
	a.leskinen@lboro.ac.uk




	3. NUCLEAR ANALYTICAL METHODS (NAM) NAM
	NAM.L01 (Id: 201)
	SIMULTANEOUS SPECIATION ANALYSIS OF ARSENIC, ANTIMONY AND SELENIUM IN NATURAL WATERS BY NEUTRON ACTIVATION COUPLED TO HPLC, SOLVENT EXTRACTION AND SOLID-PHASE EXTRACTION
	SLOWPOKE-2 Facility, Trace AnalysisResearch Centre, Department of Chemistry, Dalhousie University, Canada 
	a.chatt@dal.ca

	NAM.L02 (Id: 211)
	NAA FOR LIFE SCIENCES AT FLNP JINR: PRESENT AND FUTURE 
	Joint Institute for Nuclear Research, Dubna, Russia
	marina@nf.jinr.ru


	NAM.L03 (Id: 190)
	USE OF NEUTRON ACTIVATION ANALYSIS FOR THE CHARACTERIZATION OF SINGLE-WALL CARBON NANOTUBE MATERIALS 
	National Institute of Standards and Technology, US 
	rolf.zeisler@nist.gov


	NAM.L04 (Id: 318)
	DETERMINATION OF SILICON IN BEER AND BEER PROCESSING MATERIALS BY FAST NEUTRON ACTIVATION ANALYSIS. IS BEER A POSSIBLE PROTECTIVE FACTOR IN PREVENTING ALZHEIMER´S DISEASE? 
	aNuclear Physics Institute, Academy of Sciences of the Czech Republic,bInstitute of Chemical Technology Prague, Czech Republic cPivo Praha, Ltd., Prague, Czech Republic
	kucera@ujf.cas.cz


	NAM.L05 (Id: 170)
	TOTAL AND BIOACCESSIBLE FRACTIONS OF TRACE ELEMENTS IN CULTIVATED OYSTER TISSUES BY INAA, PIXE AND ICP-MS 
	aIshinomaki Senshu University, Japan, bKyoto University Reaktor, CSLOWPOKE-2 Facility, Trace AnalysisResearch Centre, Department of Chemistry, Dalhousie University, Canada 
	fukusima@isenshu-u.ac.jp 


	NAM.L06 (Id: 181)
	NEUTRON AND PHOTON ACTIVATION AND ION BEAM TECHNIQUES IN GEOCHEMICAL CHARACTERIZATION OF MOLDAVITES AND OTHER IMPACT GLASSES
	Nuclear Physics Institute, Academy of Sciences of the Czech Republic 
	mizera@ujf.cas.cz


	NAM.L07 (Id: 193)
	DEVELOPMENT OF A RADIOCHEMICAL NEUTRON ACTIVATION ANALYSIS PROCEDURE FOR DETERMINATION OF ARSENIC IN BIOLOGICAL MATERIALS
	Rick Paul
	NIST (National Institute of Standards and Technology.), US
	rick.paul@nist.gov



	NAM.L08 (Id: 225)
	NAA FOR STUDYING DETOXIFICATION OF Cr AND Hg BY ARTHROBACTER GLOBIFORMIS
	aAndronikashvili Institute of Physics, Tbilisi, Georgia, bChavchavadze State University, Tbilisi 0179, Georgia, cJoint Institute for Nuclear Research, dDelft University of Technology, 2629JB Delft, The Netherlands 
	zing@nf.jinr.ru


	NAM.L09 (Id: 368)
	aNuclear Energy Center for Agriculture, University of São Paulo,bFaculty of Technology, Paula Souza Center,cCollege of Agriculture Luiz de Queiroz, dComputer Center Campus Luiz de Queiroz

	NAM.L10 (Id: 210)
	ELEMENTAL CONCENTRATIONS IN VEGETABLE SPECIES FROM INDUSTRIAL ZONES IN ROMANIA DETERMINED BY INAA
	aHoria Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH), Bucharest, Romania, bJoint Institute for Nuclear Research, 141980 Dubna, Russian Federation, National Institute for Research and Development in Electrical Engineering, 313 Splaiul Unirii, 060032 Bucharest, Romania,  apantel@nipne.ro


	NAM.L11 (Id: 131)
	SELECTED TRACE ELEMENTS IN POTTERY OF GUARANI ETHNIC GROUP
	jfrafama@rieder.net.py


	NAM.L12 (Id: 123)
	COMMENTS ON THE CORRECT INTERPRETATION OF K0-FACTORS AND ON THE PROPER USE OF THE SMELS MATERIALS
	Frans De Corte
	(em.) Institute for Nuclear Sciences, Ghent University and Research Foundation-Flanders 
	fransmans@skynet.be



	NAM.L13 (Id: 215)
	THE k0-BASED NAA AT BARC: DEVELOPMENTS, QA/QC AND APPLICATIONS
	aRadiochemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India, bAnalytical Chemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India 
	racharya@barc.gov.in


	NAM.L14 (Id: 157)
	NATIVE AND TRANSPLANTED LICHEN AND BARK AS AIR POLLUTION BIOMONITORS AT THREE DIFFERENT METEOROLOGICAL CONDITIONS
	aReactor-ITN, Instituto Tecnológico e Nuclear, E.N. 10, 2686-953 Sacavém, Portugal, bCERENA-IST, Technical University of Lisbon, Av. Rovisco Pais 1, 1049-001 Lisboa, Portugal 
	cfreitas@itn.pt


	NAM.L15 (Id: 178)
	STANDARDIZATION OF k0-NAA FOR SHORT-LIVED NUCLIDES USING PNEUMATIC CARRIER FACILITY (PCF) AT BARC
	aRadiochemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India, bAnalytical Chemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India 
	racharya@barc.gov.in


	NAM.L16 (Id: 253)
	THE IMPACT OF POLYETHYLENE VIALS ON REACTOR CHANNEL CHARACTERIZATION IN k0-NAA
	ffarina@sckcen.be


	NAM.L17 (Id: 84)
	IS EXTRACTION OF Fe FROM IRON BASED MINERALS AN APPROPRIATE METHOD FOR DETERMINING TRACE ELEMENTS?
	aJozef Stefan Institute, Ljubljana, Slovenia, bInstitute of Chemistry, SS. Cyril and Methodius University, P.O.Box 162, Skopje Macedonia 
	radojko.jacimovic@ijs.si


	NAM.L18 (Id: 83)
	ONLINE 14C ANALYSIS OF ULTRA-SMALL SAMPLES WITH ACCELERATOR MASS SPECTROMETRY (AMS)
	szidat@iac.unibe.ch


	NAM.L19 (Id: 264)
	RADON MEASUREMENTS: A WAY TO DISSEMINATE SCIENTIFIC CULTURE AMONG YOUNG STUDENTS IN ITALY
	Radiochemistry Laboratory, LASA, Università degli Studi di Milano and INFN-Milano, via F.lli Cervi 201, I-20090 Segrate, Milano, Italy 
	flavia.groppi@mi.infn.it


	NAM.L20 (Id: 31)
	DETERMINATION OF 90Sr IN SOIL, GRASS AND CEREALS
	aAustrian Agency for Health and Food Safety, CC Radiation Protection and Radiochemistry, bAustrian Agency for Health and Food Safety, CC Radioecology and Radon 
	claudia.landstetter@ages.at


	NAM.L21 (Id: 150)
	DETERMINATION OF STRONTIUM-90 IN RAW MILK SAMPLES
	aEUROPEAN COMMISSION JOINT RESEARCH CENTRE, bNUCLECO SPA, Italy,, cEUROPEAN COMMISSION JRC, Italy 
	gianmarco.bilancia@ec.europa.eu


	NAM.L22 (Id: 236)
	RADIONUCLIDE PROFILES OF 14C, 90Sr, 228Th AND 232Th FOR THE PURPOSE OF DATING HUMAN BONE TISSUES OR IVORY
	Robert Schupfner
	Deutsch-Schweizerischer Fachverband für Strahlenschutz e.V., Garching, Germanyrobert.schupfner@chemie.uni-regensburg.de



	NAM.L23 (Id: 160)
	PROMPT γ ACTIVATION ANALYSIS AS PERFORMED IN BUDAPEST
	Institute of Isotopes, Hungarian Academy of Science, Budapest, Hungary 
	revay@iki.kfki.hu


	NAM.L24 (Id: 173)
	UPGRADE OF THE PROMPT- γ ACTIVATION ANALYSIS (PGAA) AND NEUTRON INDUCED PROMPT - γ SPECTROSCOPY (NIPS) FACILITIES OF THE BUDAPEST RESEARCH REACTOR
	Institute of Isotopes, Hungarian Academy of Science, Budapest, Hungary szentm@iki.kfki.hu


	NAM.L25 (Id: 261)
	PROMPT γRAY ACTIVATION ANALYSIS FOR H, B, Bi, Pb AND Cd
	aTechnische Universität München, Germany, bPaul Scherrer Institut, Switzerland 
	lea.canella@frm2.tum.de


	NAM.L26 (Id: 199)
	DEVELOPMENT OF  γ ACTIVATION IMAGING METHOD FOR STUDYING OF ELEMENTS DISTRIBUTION IN SOME ORES
	Vernadsky Institute of Geochemistry and Analytical Chemistry, Russian Academy of Sciences 
	kolotov@geokhi.ru


	NAM.L27 (Id: 166)
	γACTIVATION DIGITAL AUTORADIOGRAPHY OF LARGE SAMPLES. EQUALIZATION OF ACTIVATING DOSE OVER THE MICROTRON-IRRADIATED SAMPLE SURFACE
	aInstitute of Geochemistry and Analytical Chemistry of the Russian Academy of Sciences, bMoscow State Universit, Russia
	dsgrozdov@rambler.ru


	NAM.L28 (Id: 197)
	DETERMINATION OF FLUORINE IN SELECTED REFERENCE MATERIALS BY INSTRUMENTAL PHOTON ACTIVATION ANALYSIS
	Nuclear Physics Institute ASCR, Czech Republic 
	krausova@ujf.cas.cz


	NAM.L29 (Id: 231)
	CHARACTERIZATION OF AN EXTRACTION CHROMATOGRAPHIC RESIN FOR THE SEPARATION AND DETERMINATION OF 36Cl
	aTrisKem International, Bruz, France , bRadiochemie, FB Chemie, Philipps-Universität Marburg, Marburg Germany, cLaboratoire SUBATECH (CNRS/IN2P3 / Ecole des Mines de Nantes / Université de Nantes), Nantes, France 
	shappel@triskem.fr


	NAM.L30 (Id: 240)
	PROBABILITY FOR TYPE I ERRORS IN γRAY SPECTROMETRIC MEASUREMENTS OF DRINKING WATER SAMPLES
	aJožef Stefan Institute, Ljubljana, Slovenia, božef Stefan Institute, Ljubljana, Slovenia 
	matjaz.korun@ijs.si


	NAM.L31 (Id: 43)
	AN INTER-CALIBRATION CAMPAIGN USING VARIOUS SELECTED PU SPIKE ISOTOPIC REFERENCE MATERIALS
	Institute for Reference Materials and Measurements (IRMM), JRC, European Commission 
	rozle.jakopic@ec.europa.eu


	NAM.L32 (Id: 246)
	RADIOANALYTICAL DETERMINATION OF ACTINIDES IN REFRACTORY MATRICES BY LINKING ALKALI FUSION WITH SOLVENT EXTRACTION AND CHROMATOGRAPHY EXTRACTION.
	aUniversity of Seville, bCentro Nacional de Aceleradores, Spain 
	manter@us.es


	NAM.L33 (Id: 109)
	DETECTION OF TRITIUM AND αDECAYING ISOTOPES IN L/ILW BY HELIUM MEASUREMENTS
	aInstitute of Nuclear Research of the Hungarian Academy of Sciences, bIsotoptech Co. Ltd, cPublic Agency for Radioactive Waste Management 
	palcsu@atomki.hu


	NAM.L34 (Id: 162)
	DEVELOPMENT EXPERIENCE AND CONCEPT OF ANALYTICAL SUPPORT COMPLEX FOR INDUSTRIAL SCALE FAST REACTOR FUEL PRODUCTION
	aRussia, Rosatom, JSC"State Scientific Center-Research Institute of Atomic Reactors", Radiochemical Unit, bRussia, Rosatom, JSC"State Scientific Center-Research Institute of Atomic Reactors" 
	chistyakov@niiar.ru


	NAM.P01 (Id: 5)
	THE USE OF SEDIMENT-WAX PUCKS IN γRAY SPECTROMETRY FOR LUMINESCENCE DATING: OPTIMIZED FABRICATION AND PROPERTIES
	aLaboratory for Mineralogy and Petrology (Luminescence Research Group), Department of Geology and Soil Science, Ghent University, Krijgslaan 281 (S8), B-9000 Gent, Belgium, b(em.) Institute for Nuclear Sciences, University of Gent, Belgium 
	dimitri.vandenberghe@ugent.be


	NAM.P02 (Id: 19)
	DETERMINATION OF 90Sr AND 210Pb IN DEER BONE SAMPLES BY LIQUID SCINTILLATION COUNTING AFTER IONIC EXCHANGE PROCEDURES
	Institute of Inorganic Chemistry, University of Vienna, Austria 
	gabriela.wallova@univie.ac.at


	NAM.P03 (Id: 27)
	COMPARATIVE KINETIC STUDIES ON THE CORROSION PROCESS USING TWO METHODS BASED ON THE βRAYS RETENTION AND ATOMIC ABSORPTION SPECTROSCOPY
	a"Al.I. Cuza" University, Faculty of Chemistry, b"Petru Rares" College, Piatra Neamt, Romania, cChemical College, Piatra Neamt, Romania 
	cecal@uaic.ro


	NAM.P04 (Id: 42)
	GEOCHEMICAL STUDIES IN WATER BODIES OF WESTERN PARAGUAY
	aHydroconsult , Asuncion Paraguay, bInstitut Josef Stefan, Ljubljana Slovenia 
	jfrafama@rieder.net.py


	NAM.P05 (Id: 48)
	DETERMINATION OF RADIOSTRONTIUM IN FOOD AND WATER SAMPLES USING FUMING NITRIC ACID
	Institute for Public Health of Federation of Bosnia and Herzegovina, Sarajevo, Bosnia
	ilic.zorana@bih.net.ba


	NAM.P06 (Id: 56)
	EFFECT OF AL COATING ON LOSS OF LIGHT ELEMENTS IN POLYETHYLENE NAPHTHALATE FOILS DURING MEV PROTON BEAM IRRADIATION
	aDepartment of Chemistry and Material Technology, Kyoto Institute of Technology, bGraduate School of Engineering, Hiroshima University, Japan 
	masahiro_saito@trc.toray.co.jp


	NAM.P07 (Id: 72)
	DETERMINATION OF 210Po AND URANIUM IN HIGH SALINITY WATER SAMPLES
	Technical University of Lodz, Faculty of Chemistry, Poland 
	pgrabowski@mitr.p.lodz.pl


	NAM.P08 (Id: 75)
	APPLICABILITY OF K0-BASED NEUTRON ACTIVATION ANALYSIS USING A COMPTON SUPPRESSION γRAY SPECTROMETER
	Technological and Nuclear Institute, Sacavem, Portugal 
	m.hodzung@itn.pt


	NAM.P09 (Id: 82)
	ALPHA RADIOMETRY OF URANIUM BY LIQUID SCINTILLATION COUNTING AFTER PRE-CONCENTRATION BY CLOUD POINT EXTRACTION
	aRadioanalytical and Environmental Chemistry Group , Department of Chemistry, University of Cyprus, bRadioanalytical and Environmental Chemistry Group, Department of Chemistry, University of Cyprus 
	elenicon86@hotmail.com


	NAM.P10 (Id: 88)
	MERCURY IN BACH HO CRUDE OIL OF VIETNAM AS DETERMINED BY k0-BASED INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS
	aJoint Venture “Vietsovpetro”, Vung Tau City, Vietnam, bNuclear Research Institute 
	dh_luong@yahoo.com


	NAM.P11 (Id: 94)
	ALPHA RADIOMETRIC DETERMINATION OF PLUTONIUM AND URANIUM ISOTOPES AFTER SEPARATION OF THE RADIONUCLIDES BY CATION EXCHANGE AND LIQUID EXTRACTION
	Tasoula Kiliari
	Department of Chemistry, University of Cyprus 
	k.tasoula@hotmail.com



	NAM.P12 (Id: 104)
	PULSE SHAPE ANALYSIS TO REDUCE THE BACKGROUND OF BEGE DETECTORS
	aEuropean Comision, Joint Research Centre, Institute for Reference Materials and Measurements, bMax-Planck-Insttut für kernphysik, cM.Smoluchowski Institute of Physics, Jagiellonian University 
	raquel.gonzalez@ec.europa.eu


	NAM.P13 (Id: 153)
	NORM AT INDOOR ENVIRONMENTS USING AEROSOLS PASSIVELY COLLECTED AT CLASSROOMS OF LISBON BASIC SCHOOLS
	Instituto Tecnológico e Nuclear – Reactor, Sacavém, Portugal 
	cfreitas@itn.pt


	NAM.P14 (Id: 154)
	THE USE OF COINCIDENCE SUMMING EFFECT IN γ SPECTROMETRY FOR THE DETERMINATION OF FULL ENERGY PHOTOPEAK EFFICIENCY AND ACTIVITY OF THE 60Co-60 POINT SOURCE
	Bojan Štrbac
	Radiation Protection Centre 
	boyanne@teol.net



	NAM.P15 (Id: 165)
	SEPARATION, PRECONCENTRATION OF LANTHANUM FROM MONAZITE AND ITS DETERMINATION BY 138La USING NON-DESTRUCTIVE γ RAY
	aAtomic Energy Authority, Hot lab center, Analytical Chemistry Departments,, bAtomic Energy Authority, Hot lab center, cAtomic Energy Authority, Hot lab center, Cairo, Egypt  
	ashrafelsayed1@hotmail.com


	NAM.P16 (Id: 183)
	CHEMICAL COMPOSITION OF SILICA PHYTOLITHS. COMPARISON OF DIFFERENT ISOLATION METHODS
	Nuclear Physics Institute, Academy of Science of the Czech Republic 
	kamenik@ujf.cas.cz


	NAM.P17 (Id: 192)
	CHARACTERIZATION OF TUPIGUARANI TRADITION ARCHAEOLOGICAL CERAMICS FROM ESPIRITO SANTO, BRAZIL, APPLYING NEUTRON ACTIVATION AND MULTIVARIATE STATISTICAL ANALYSES
	aPost-Graduation in Radiation, Mineral and Material Science and Technology, Nuclear Technology Development Centre / Brazilian Commission for Nuclear Energy, Belo Horizonte, Brazil, bNuclear Technology Development Centre / Brazilian Commission for Nuclear Energy, Division for Reactor and Analytical Techniques, Belo Horizonte, Brazil, cCooperative of Entrepreneurs for Cultural Actions, COOP. CULTURA, Belo Horizonte, Brazil, dCooperative of Entrepreneurs for Cultural Actions, COOP. CULTURA, Belo Horizonte, Brazil, eJožef Stefan Institute, Department of Environmental Sciences, Ljubljana, Slovenia 
	gleikam@yahoo.com.br


	NAM.P18 (Id: 196)
	MEASURING OF GROSS α AND β ACTIVITY BY MEANS OF LSC
	NBC Defence Institute, Military University Vyškov, Czech Republic
	daniel.sas@unob.cz


	NAM.P19 (Id: 198)
	MODIFICATION OF PRECISE TECHNIQUE FOR DETERMINING PU MASS FRACTION BY AUTOMATIC COULOMETRIC TITRATION METHOD
	Russia, Rosatom, JSC"State Scientific Center-Research Institute of Atomic Reactors", Radiochemical Unit 
	chistyakov@niiar.ru


	NAM.P20 (Id: 203)
	DETERMINATION OF MAGNESIUM IN BIOLOGICAL MATERIALS BY NEUTRON ACTIVATION AND ANTI-COINCIDENCE γRAY SPECTROMETRY
	Dalhousie University, Halifax, Canada 
	a.chatt@dal.ca


	NAM.P21 (Id: 205)
	ELEMENTAL CONTENT OF INDIGENOUS BACTERIA UNDER DIFFERENT CHROMIUM LOADINGS
	aJoint Institute for Nuclear Research, Dubna, Russia, bAndronikashvili Institute of Physics, Tbilisi, Georgia, cJoint Institute for Nuclera Research, Dubna, Russia, 
	zinikovskaia@mail.ru


	NAM.P22 (Id: 208)
	COMPOSITION ANALYSIS OF ZIRCONIUM ALLOYS BY k0-BASED PGAA USING BUDAPEST COLD NEUTRON BEAM FACILITY
	aRadiochemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India, bDepartment of Nuclear Research, Institute of Isotopes, H-1525 Budapest, Hungary, cPost Irradiation Examination Division, Bhabha Atomic Research Centre, Tromaby, Mumbai - 400 085, India, dAnalytical Chemistry Division, Bhabha Atomic Research Centre, Trombay, Mumbai - 400 085, India 
	racharya@barc.gov.in


	NAM.P23 (Id: 214)
	ANALYSIS OF LARGE AND NON-STANDARD GEOMETRY SAMPLES OF ANCIENT POTTERIES AND BRICKS BY INTERNAL MONOSTANDARD NAA USING INSITU DETECTION EFFICIENCY
	aGITAM (Gandhi Institute of Technology and Management) Institute of Science, GITAM University, Visakhapatnam  530 045, India, bAnalytical Chemistry Division, Bhabha Atomic Research Centre, Tromaby, Mumbai - 400 085, India, cRadiochemistry Division, Bhabha Atomic Research Centre, Tromaby, Mumbai - 400 085, India 
	dkishore@gmail.com


	NAM.P24 (Id: 217)
	DETERMINATION OF SILVER AND GOLD IN COPPER CONCENTRATE
	Bhabha Atomic Research Centre, Mumbai, INDIA 
	aadalvi@barc.gov.in


	NAM.P25 (Id: 223)
	RADIOANALYTICAL DETERMINATION OF 210Pb AND 210Po IN SEA WATER SAMPLES
	aENEA-Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Radiation Protection Institute, strada per Crescentino 41, 13040 Saluggia (VC), bUniversity of Turin, Department of Inorganic Chemistry Phyisical Chemistry Chemistry of Materials, via P. Giuria 7, 10125 Turin and ENEA-Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Radiation Protection Institute, strada per Crescentino 41, 13040 Saluggia (VC), cUniversity of Turin, Department of General Chemistry and Organic Chemistry, via P. Giuria 7, 10125 Turin and ENEA-Italian National Agency for New Technologies, Energy and Sustainable Economic Development, Radiation Protection Institute, strada per Crescentino 41, 13040 Saluggia (VC), dHospital “Ordine Mauriziano” of Turin, Department of Medical Physics, via Magellano 1, 10128 Turin and University of Turin, School of Specialization in Medical Physics, via P. Giuria 1, 10125 Turin, Italy 
	dolores.arginelli@enea.it


	NAM.P26 (Id: 228)
	METAL DETECTION IN SOLUTION BY NEW MASS-SPECTROMETRICAL METHOD
	babain@khlopin.ru


	NAM.P27 (Id: 232)
	APPLICATIONS OF NUCLEAR ANALYTICAL METHODS IN THE HISTORICAL GLASS IN THAILAND
	pisutti@hotmail.com


	NAM.P28 (Id: 233)
	GROSS α ACTIVITY DETERMINATION IN WATER AND 210Po
	aNuclear Physics Institute AS CR, Na Truhlarce 39/64, 180 86 Prague, bWater Research Institute, Nabrezie arm. gen. L. Svobodu 5, 812 49 Bratislava, Slovakia, cT. G. Masaryk Water Research Institute, Podbabska 30, 160 00 Prague, Czech Republic 
	svetlik@ujf.cas.cz


	NAM.P29 (Id: 235)
	ROUTINES OF 210Po DETERMINATION IN FLUVIAL SEDIMENTS FOR DATING PURPOSE
	aNuclear Physics Institute AS CR, Na Truhlarce 39/64, 180 86 Prague, bInstitute of Inorganic Chemistry, Vienna University, Währinger Str. 42, A-1090 Vienna, Austria 
	tnovakova@ujf.cas.cz


	NAM.P30 (Id: 237)
	NEW KITS OF RADIATION SOURCES FOR THE PURPOSE OF ENERGY DEPENDENT CALIBRATION OF COLLIMATED IN-SITU-γSPECTROMETRY
	Deutsch-Schweizerischer Fachverband für Strahlenschutz e.V., Garching, Germany
	robert.schupfner@chemie.uni-regensburg.de


	NAM.P31 (Id: 238)
	RADIOCHEMICAL TRACE ANALYTICAL PURIFICATION PROCEDURES DURING DECOMMISSIONING OF NUCLEAR FACILITIES: EXPERIENCES AND RESULTS
	Robert Schupfner
	Deutsch-Schweizerischer Fachverband für Strahlenschutz e.V., Garching, Germany
	robert.schupfner@chemie.uni-regensburg.de



	NAM.P32 (Id: 244)
	DEVELOPMENT OF k0-CYCLIC NEUTRON ACTIVATION ANALYSIS AT THE PORTUGUESE RESEARCH REACTOR
	Reactor-ITN, Technological and Nuclear Institute, E.N. 10, 2686-953 Sacavem, Portugal 
	dgbeasley@itn.pt


	NAM.P33 (Id: 247)
	ASSESSMENT OF CONTAMINATION LEVELS AND DISPERSION IN A MINING IMPACTED AREA BY INAA AND µ-PIXE ANALYSIS
	md anawar hossain
	Instituto Tecnológico e Nuclear Reactor, Apartado 21, E.N. 10, 2686-953, Sacavém, Portugal 
	anawar4@hotmail.com



	NAM.P34 (Id: 257)
	k0-INAA USING COMPARATOR AND NEUTRON FLUX MONITOR AT CDTN/CNEN, BRAZIL: ADVANTAGES AND DISADVANTAGES
	aNuclear Technology Development Centre / Brazilian Commission for Nuclear Energy, Division for Reactor and Analytical Techniques, Belo Horizonte, Brazil, bJožef Stefan Institute, Department of Environmental Sciences, Ljubljana, Slovenia 
	menezes@cdtn.br


	NAM.P35 (Id: 265)
	AIRBORNE AND TERRAIN  γ SPECTROMETRY MONITORING OF NATURAL AND ARTIFICIAL RADIOACTIVITY
	aNBC Defence Institute Vyškov, University of Defence CZ, bEnviMO Brno CZ 
	petr.sladek@post.cz


	NAM.P36 (Id: 268)
	ISOTOPIC CHARACTERIZATION BY Q-ICP-MS OF SOME α EMITTERS IN CUBAN SOIL
	aPolitecnico di Milano, Dipartimento di Energia,  Milano,- Italy, bENEA Casaccia, Roma, Italy, cCESI S.p.A.,  Piacenza, Italy, dCentro de Estudios Ambientales, Cienfuegos, Cuba, eThermo Fisher Scientific, Rodano, Milano, Italy 
	mario.mariani@polimi.it


	NAM.P37 (Id: 269)
	APPLICATION OF MONTE CARLO SIMULATION TO DESIGN A MODULAR 241Am-Be NEUTRON IRRADIATOR
	University of Palermo - Nuclear Engineering Department, Italy 
	tomarchio@din.unipa.it


	NAM.P38 (Id: 278)
	DEVELOPMENT OF THE METHOD FOR DETERMINATION OF TECHNETIUM IN ENVIRONMENTAL AND BIOLOGICAL SAMPLES
	Reserch Center Jülich, Germany 
	m.zoriy@fz-juelich.de


	NAM.P39 (Id: 298)
	DEVELOPMENT OF RADIOACTIVE XENON ANALYSIS SYSTEM BY DIAGNOSTIC ASSESSMENT USING MASS SPECTROMETRY
	Korea Institute of Nuclear Safety, Daejeon, Republic of Korea 
	jylee@kins.re.kr


	NAM.P40 (Id: 311)
	RAPID AND SIMULTANEOUS DETERMINATION OF NEPTUNIUM AND PLUTONIUM IN ENVIRONMENTAL SAMPLES BY EXTRACTION CHROMATOGRAPHY USING SEQUENTIAL INJECTION AND ICP-MS
	aRadiation Research Division, Risø National Laboratory for Sustainable Energy, Technical University of Denmark, DK-4000 Roskilde, Denmark, bDepartment of Chemistry, Faculty of Sciences, University of the Balearic Islands, Carretera de Valldemossa km. 7.5, E-07122 Palma de Mallorca, Illes Balears, Spain 
	jixin.qiao@risoe.dk


	NAM.P41 (Id: 317)
	A PRELIMINARY ASSESSMENT OF AIR QUALITY IN MANGABEIRAS’ PARK, BELO HORIZONTE, BRAZIL, USING EPIPHYTIC LICHENS AS BIOMONITOR
	aPost-Graduation in Radiation, Mineral and Material Science and Technology/Nuclear Technology Development Centre, Brazilian Commission for Nuclear Energy, CDTN/CNEN, Belo Horizonte, Brazil, bNuclear Technology Development Centre / Brazilian Commission for Nuclear Energy, Division for Reactor and Analytical Techniques, Belo Horizonte, Brazil, cFederal University of Minas Gerais, Department of Chemistry, Belo Horizonte, Brazil 
	cov@cdtn.br


	NAM.P42 (Id: 323)
	CHARACTERIZATION OF ABANDONED CONTAMINATED VALONGO MINING AREA AT PORTUGAL, BY INAA
	aInstituto Tecnológico e Nuclear, bInstituto Tecnologico e Nuclear, Sacavem, Portugal, cUniversity of Évora (Institute of Mediterranean Agrarian Sciences  ICAM), Évora, Portugal 
	nunocanha@itn.pt


	NAM.P43 (Id: 329)
	TRANSFER COEFFICIENTS FROM SOIL TO ROOTS OF WHEAT PLANTS BY INAA
	cfreitas@itn.pt


	NAM.P44 (Id: 334)
	DETERMINATION OF SELENIUM IN SOFT AND DURUM WHEAT (PLANT AND GRAIN) USING THE SHORT-LIVED NUCLIDE
	catarina.galinha@itn.pt


	NAM.P45 (Id: 341)
	DETERMINATION OF 238,239,240,241Pu, 241Am, 242,243,244Cm, 90Sr, 55Fe AND 63Ni IN LOW AND INTERMEDIATE LEVEL OPERATIONAL RADWASTE
	Institute of Physics, Vilnius, Lithuania 
	lujaniene@ar.fi.lt


	NAM.P46 (Id: 344)
	DETERMINATION OF THE IMPURITIES OF REACTOR CORE GRAPHITE WITH NEUTRON ACTIVATION ANALYSIS, X-RAY FLUORESCENCE AND MASS SPECTROMETRY TECHNIQUES FOR GRAPHITE WASTE MODELING
	aInstitute of Physics, Savanorių ave. 231, Vilnius LT-02300, Lithuania, bInstitute of Theoretical Physics and Astronomy of Vilnius University, Vilnius LT-01108, Lithuania 
	andriusp@ar.fi.lt


	NAM.P47 (Id: 346)
	TRITIUM CONTENT DISTRIBUTION IN JEJU ISLAND GROUNDWATER USING Ni-Ni ELECTROLYTIC ENRICHMENT METHOD
	Yoon Yeol Yoon
	Korea Institute of Geoscience and Mineral Resources, Daejeon, Republic of Korea 
	yyyoon@kigam.re.kr



	NAM.P48 (Id: 351)
	QUANTITATIVE EVALUATION OF ESSENTIAL AND TRACE ELEMENTS IN NINE MEDICINAL PLANTS BY IPAA AND XRF TECHNIQUES
	a JINR (The Joint Institute for Nuclear Research), Dubna, Russia, bUniversity of Craiova 
	coprea2007@yahoo.co.uk


	NAM.P49 (Id: 352)
	TRACE ELEMENT DISTRIBUTION IN HUMAN TEETH BY X-RAY FLUORESCENCE AND MULTIVARIATE ANALYSIS
	coprea2007@yahoo.co.uk


	NAM.P50 (Id: 353)
	TRACE ELEMENT DISTRIBUTION IN CROPS GROWN UNDER INDUSTRIAL STRESS: A MULTIDISCIPLINARY APPROACH
	coprea2007@yahoo.co.uk


	NAM.P51 (Id: 174)
	OPTIMISATION OF NEUTRON FLUX PARAMETERS DETERMINATION FOR k0 STANDARDIZATION DURING IRRADIATION AT REACTOR LVR-15 IN ŘEŽ
	Nuclear Physics Institute, Czech Academy of Sciences, Czech Republic 
	mariekubes@centrum.cz


	NAM.P52 (Id: 292)
	129I IN FINNISH WATERS
	aUniversity of Helsinki, Laboratory of Radiochemistry, Helsinki, Finland, bLaboratory of Radiochemistry, Department of Chemistry, University of Helsinki, cTechnical University of Denmark, Risö, Denmark, dUniversity of Uppsala, Uppsala, Sweden, eFinnish Meteorological Institute, Helsinki, Finland, Finnish Environment Institute, Helsinki, Finland 
	tero.raty@helsinki.fi


	NAM.P53 (Id: 371)
	236U IN WELL WATER - A TOOL FOR URANIUM PROSPECTION?
	aVERA Laboratory, Faculty of Physics – Isotope Research, University of Vienna, Währingerstr. 17, A-1090 Vienna, Austria, bDepartment of Inorganic Chemistry, University of Vienna, Währingerstr. 42, A-1090 Vienna, Austria, cCentre for Radiochemistry and Radiation Chemistry/ Dept. Of Nuclear Chemistry, Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague, Prague, Czech Republic


	NAM.P54 (Id: 372)
	(RADIO)CHEMISTRY IN AMS – A SERVANT OR A PARTNER?
	Centre for Radiochemistry and Radiation Chemistry/ Dept. Of Nuclear Chemistry, Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University in Prague, Prague, Czech Republic
	mojmir.nemec@fjfi.cvut.cz




	4. CHEMISTRY OF ACTINIDE AND TRANS-ACTINIDE ELEMENTS (TAN) TAN
	TAN.L01 (Id: 286)
	NEW NUCLEUS 277Hs: IN BETWEEN TWO ISLANDS OF STABILITY
	a Gesellschaft für Schwerionenforschung mbH, 64291 DARMSTADT, GERMANY, bTechnische Universität München, 85748 GARCHING, GERMANY, cPaul Scherrer Institute and Bern University, CH-5232 VILLIGEN PSI, SWITZERLAND, dJohannes Gutenberg-Universität Mainz, 55128 MAINZ, GERMANY, eUniversity of Liverpool, LIVERPOOL, L69 7ZE, UK, fLawrence Berkeley National Laboratory, BERKELEY, California 94720, USA, gSaha Institute of Nuclear Physics, KOLKATA-700064, INDIA, hUniversity of Oslo, 0315 OSLO, NORWAY, iLund University, 22100 LUND, SWEDEN, jUniversity of Jyväskylä, 40014 JYVÄSKYLÄ, FINLAND, Institute of Electron Technology, 02-668 WARSAW, POLAND 

	TAN.L02 (Id: 282)
	CHEMICAL IDENTIFICATION OF ELEMENT 114 AT TASCA
	Institute for Radiochemistry TU Munich, Germany
	alexander.yakushev@radiochemie.de 


	TAN.L03 (Id: 252)
	INDEPENDENT VERIFICATION OF ELEMENT 114 
	aHelmholtz Institute Mainz,Germany, bLawrence Berkeley National Laboratory, USA 
	jandvorak22@gmail.com 


	TAN.L04 (Id: 133)
	ELEMENT 114 CHEMISTRY AND WHAT IS NEXT?
	Paul Scherrer Institut, Universität Bern, Switzerland
	alexey.serov@psi.ch


	TAN.L05 (Id: 172)
	VACUUM THERMOCHROMATOGRAPHY - THEORY AND MONTE CARLO SIMULATION
	Flerov Laboratory of Nuclear Reactions, Joint Institute of Nuclear Research, Dubna, Russia
	zvara@nrmail.jinr.ru


	TAN.L06 (Id: 143)
	GAS PHASE CHEMICAL STUDIES OF SUPERHEAVY ELEMENTS USING THE DUBNA GAS - FILLED RECOIL SEPARATOR – STOPPING RANGE DETERMINATION 
	aUniversity of Bern / Paul Scherrer Institut, Joint Institute for Nuclear Research, Switzerland, bFlerov Laboratoy of Nuclear Reactions, Dubna, Russia
	david.wittwer@psi.ch


	TAN.L07 (Id: 7)
	PROGRESSES ON THE STRUCTURAL CHEMISTRY OF THE ACTINIDE PHOSPHATES
	kpopa@uaic.ro


	TAN.L08 (Id: 97)
	SINGLE CRYSTAL X-RAY DIFFRACTION AND RAMAN CHARACTERIZATION OF TERNARY CE(IV) AND PU(IV) PEROXO-CARBONATE COMPOUNDS COMPRISED OF RARE DIMERIC MOLECULAR UNITS
	lucas.sweet@pnl.gov


	TAN.L09 (Id: 128)
	A COMPARITIVE STUDY OF U(III) AND U(IV) COMPLEXES IN A ROOM TEMPERATURE IONIC LIQUID SYSTEM
	University of Nevada, Las Vegas, US 
	wpemberton@cox.net


	TAN.L10 (Id: 177)
	STRUCTURAL ASPECTS OF URANYL COMPLEXES WITH LIPOPOLYSACCHARIDE
	Institute of Radiochemistry, Forschungszentrum Dresden-Rossendorf, Dresden, Germany 
	a.barkleit@fzd.de


	TAN.L11 (Id: 296)
	THEORETICAL STUDY ON „ITINERANT” PROPERTIES OF YTTRIUM AND AMERICIUM(III) IN THE LANTHANIDE SERIES WITH RESPECT TO STABILITY OF THEIR COMPLEXES
	Institute of Nuclear Chemistry and Technology, Warsaw, Poland 
	j.narbutt@ichtj.waw.pl


	TAN.P01 (Id: 132)
	THERMOCHROMATOGRAPHIC INVESTIGATION OF 113In, 125Sb AND 125mTe IN QUARTZ COLUMNS
	a Paul Scherrer Institute (PSI), bPaul Scherrer Institute, PSI Villigen, Switzerland 
	alexey.serov@psi.ch


	TAN.P02 (Id: 209)
	APPLICATION OF COPRECIPITATION FOR THE STUDY OF CHEMISTRY OF RF
	Flerov Laboratory of Nuclear Reactions, Joint Institute for Nuclear Research, Dubna, Russia 
	nikolay.aksenov@jinr.ru


	TAN.P03 (Id: 212)
	SORPTION OF Ti, Zr, Hf AND Nb, Ta AS HOMOLOGUES OF Rf AND Db FROM MIXED AQUEOUSORGANIC HF SOLUTIONS
	nikolay.aksenov@jinr.ru


	TAN.P04 (Id: 15)
	THERMODYNAMIC STUDY ON THE U(VI) COMPLEXATION WITH “ALIPHATIC” AND “AROMATIC” DI-CARBOXYLIC ACIDS BY MICRO-CALORIMETRY
	Institute of Multidisciplinary Research for Advanced Materials, Tohoku University 
	kiri@tagen.tohoku.ac.jp


	TAN.P05 (Id: 64)
	A STUDY OF HETEROGENEOUS EQUILIBRIA IN THE SATURATED AQUEOUS SOLUTIONS OF URANOARSENATES AND URANOPHOSPHATES OF ALKALINE AND ALKALINE-EARTH ELEMENTS
	Lobachevsky State University of Nizhni Novgorod, Russia 
	nipruk@yandex.ru


	TAN.P06 (Id: 78)
	SYNTHESIS, STRUCTURE AND PROPERTIES OF SYNTHETIC TROGERITE (UO2)3(AsO4)2∙12H2O
	Lobachevsky State University of Nizhni Novgorod, Russia 
	nchernorukov@yandex.ru


	TAN.P07 (Id: 147)
	INVESTIGATIONS ON STABILITY AND STRUCTURE OF THORIUM COLLOIDS
	i.dreissig@fzd.de


	TAN.P08 (Id: 321)
	STRUCTURES OF HYDRATED AND HYDROLYZED THORIUM(IV) DETERMINED BY EXAFS AND LAXS
	aSwedish University of Agricultural Sciences, Uppsala, Sweden, bStockholm University 
	natallia.torapava@kemi.slu.se


	TAN.P09 (Id: 155)
	ELECTROCHEMICAL BEHAVIOUR OF CURIUM IN CHLORIDE MELTS
	Research Institute of Atomic Reactors, Dimitrovgrad, Russia 
	osipenko@niiar.ru


	TAN.P10 (Id: 156)
	STUDY OF REACTION OF CmO+ AND CmOCl FORMATION IN CHLORIDE MELT BY SPECTROSCOPIC METHOD
	Research Institute of Atomic Reactors, Dimitrovgrad, Russia 
	osipenko@niiar.ru


	TAN.P11 (Id: 163)
	KINETICS OF NEPTUNIUM(V) CONVERSION IN STRONG NITRIC ACID SOLUTIONS CONTAINING POTASSIUM PHOSPHOTUNGSTATE, K10P2W17O61
	Russia, Rosatom, JSC"State Scientific Center-Research Institute of Atomic Reactors", Radiochemical Unit 
	chistyakov@niiar.ru


	TAN.P12 (Id: 219)
	ELECTROCHEMICAL AND SPECTROSCOPICAL INVESTIGATION OF URANIUM IN ROOM-TEMPERATURE IONIC LIQUIDS
	Institute of Nuclear Chemistry, Johannes-Gutenberg-Universität Mainz 
	oelcer@uni-mainz.de


	TAN.P13 (Id: 220)
	NOVEL U(VI) SCHIFF BASE COMPLEXES: SYNTHESIS, STRUCTURAL CHARACTERIZATION, AND EXTRACTION STUDIES
	aFZD Dresden Rossendorf (Institute of Radiochemistry), bDepartment of Chemistry and Food Chemistry, TU Dresden, 01062 Dresden, Germany, cInstitute of Radiochemistry, Forschungszentrum Dresden-Rossendorf, 01314 Dresden 
	h.tanh-jeazet@fzd.de


	TAN.P14 (Id: 117)
	PRODUCTION AND INVESTIGATION OF THIN FILMS OF METAL ACTINIDES (Pu, Am, Cm, Bk, Cf)
	JSC "State Scientific Center - Research Institute of Atomic Reactors", Dimitrovgrad, Russia 
	toporov@niiar.ru


	TAN.P15 (Id: 118)
	RADIOGRAPHIC EXAMINATION OF CURIUM ALLOYS WITH COBALT, IRON, AND CARBON
	JSC "State Scientific Center - Research Institute of Atomic Reactors", Dimitrovgrad, Russia 
	toporov@niiar.ru


	TAN.P16 (Id: 119)
	FORMATION OF RUTHENIUM ALLOYS WITH CURIUM AND TECHNETIUM
	JSC "State Scientific Center - Research Institute of Atomic Reactors", 
	toporov@niiar.ru


	TAN.P17 (Id: 139)
	AMERICIUM ALLOYS WITH GOLD AND COPPER
	aJSC "State Scientific Center - Research Institute of Atomic Reactors", bSC "State Scientific Center - Research Institute of Atomic Reactors" 
	toporov@niiar.ru


	TAN.P18 (Id: 272)
	HIGH-RESOLUTION X RAY STUDY OF ELECTRONIC STATE OF IONS WITH NON-STABILITY NUCLEI IN SOLIDS
	Nicolay A. Kulagin
	Kharkov National University for Radioelectronics, Ukraine 
	nkulagin@bestnet.kharkov.ua





	5. RADIONUCLIDES IN THE ENVIRONMENT, RADIOECOLOGY (REG) REG
	REG.L01 (Id: 256)
	IMPACT OF THE CHERNOBYL ACCIDENT ON NORWAY: LESSONS LEARNT
	aNorwegian University of Science and Technology,, Trondheim, Norway, bNowegian Radiation Protection Authority 
	eiliv.steinnes@chem.ntnu.no

	REG.L02 (Id: 112)
	TRITIUM IN THE RAINWATER AROUND THE NUCLEAR POWER PLANT OF PAKS, HUNGARY
	kolloz42@gmail.com


	REG.L03 (Id: 331)
	POLONIUM (210Po), URANIUM (234U, 238U) AND PLUTONIUM (238Pu, 239+240Pu) IN THE BIGGEST POLISH RIVERS
	University of Gdańsk, Poland
	strumyk@chem.univ.gda.pl


	REG.L04 (Id: 169)
	EXPERIMENTAL STUDY AND MODELLING OF 137Cs SORPTION BEHAVIOUR IN THE BALTIC SEA AND THE CURONIAN LAGOON
	aInstitute of Physics, Savanorių ave 231, Vilnius, LT-02300, Lithuania, bCzech Technical University in Prague, Department of Nuclear Chemistry, Prague 1, Brehova 7, Czech Republic, cInstitute of Geology and Geography, T. Ševcenkos 13, Vilnius, LT-2600, Lithuania, dEnvironmental Protection Agency, A. Juozapavičiaus 9, Vilnius, LT09311, Lithuania 
	lujaniene@ar.fi.lt


	REG.L05 (Id: 11)
	NATURAL RADIONUCLIDES IN SEDIMENTS AND ROCKS FROM ADRIATIC SEA
	marko.strok@ijs.si


	REG.L06 (Id: 345)
	RECENT TRENDS IN RADIOMETRICS AND MASS SPECTROMETRY TECHNOLOGIES  SYNERGY IN ENVIRONMENTAL ANALYSES
	Pavel Povinec
	Comenius University, Bratislava, Slovakia 
	povinec@fmph.uniba.sk



	REG.L07 (Id: 270)
	RADIONUCLIDES IN DRINKING WATER - AN OVERVIEW: THE EU DIRECTIVE, ANALYSIS, THE AUSTRIAN STANDARD, GEOGRAPHICAL DISTRIBUTION, REMOVAL AND WASTE PROBLEMS
	Franz Schoenhofer
	BMLFUW (Bundesministerium fur Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft, Federal Ministry for land and forestry, environment and water management) - retired, Vienna, Austria 
	franz.schoenhofer@chello.at



	REG.L08 (Id: 55)
	NATURAL RADIONUCLIDE CONCENTRATIONS IN AUSTRIAN MINERAL WATERS
	Institut für Anorganische Chemie, Universität Wien, Vienna, Austria 
	gabriele.wallner@univie.ac.at


	REG.L09 (Id: 47)
	RADIOLOGICAL CHARACTERIZATION OF DRINKING AND MINERAL WATERS IN SLOVENIA
	Jožef Stefan Institute, Ljubljana, Slovenia 
	ljudmila.benedik@ijs.si


	REG.L10 (Id: 276)
	RADIATION AND ENVIRONMENTAL MONITORING AT THE SITES FOR THE RW AND SNF TEMPORARY STORAGE IN RUSSIA
	aBurnasyan Federal Medical Biophysical Centre, bNorwegian Radiation Protection Authority, Oslo, Norway, cBurnasyan Federal Medical Biophysical Center, Moscow, Russia, dSevRAO Facility -1, Murmansk, Russia, eDalRAO Facility-1, Fokino, Russia 
	shandala-fmbc@bk.ru


	REG.L11 (Id: 266)
	MODEL COMPOUNDS TO UNDERSTAND BACTERIAL SURFACE FUNCTIONALITY
	Heino Nitsche
	University of Kalifornia, Berkeley, and LBNL (Lawrence Berkeley National Laboratory), United States
	hnitsche@lbl.gov



	REG.L12 (Id: 102)
	COMPLEXATION OF U(VI) WITH NITROGEN AND PHOSPHOROUS CONTAINING LIGANDS IN AQUEOUS SOLUTION
	Forschungszentrum Dresden-Rossendorf, Institute of Radiochemitry, Dresden, Germany 
	b.raditzky@fzd.de


	REG.L13 (Id: 179)
	MOLECULAR CHARACTERIZATION OF THE SPECIATION OF URANIUM ASSOCIATED WITH THE MARINE BACTERIUM IDIOMARINA LOIHIENSIS MAH
	morcillo@ugr.es


	REG.L14 (Id: 13)
	POLONIUM-210 AS A TRACER OF ENERGY TRANSFER IN MARINE FOOD CHAINS
	Fernando P. Carvalho
	Nuclear and Technological Institute, Lisboa, Portugal 
	carvalho@itn.pt



	REG.L15 (Id: 32)
	IMPACT OF U-MILL TAILINGS OF THE FORMER URANIUM MINE AT ŽIROVSKI VRH (SLOVENIA) ON RADIONUCLIDE ACCUMULATION BY WETLAND PLANTS
	Jožef Stefan Institute, Ljubljana, Slovenia 
	marko.cerne@ijs.si


	REG.L16 (Id: 90)
	THE SORPTION PROCESSES OF NP(V) AND U(VI) ONTO METAL OXIDE PHASES. THE FORMATION OF SORPTION COMPLEXES AND MECHANISTIC ASPECTS STUDIED BY IN SITU ATR FT-IR SPECTROSCOPY
	Forschungszentrum Dresden-Rossendorf, Institute of Radiochemistry, Dresden, Germany
	foersten@fzd.de


	REG.L17 (Id: 194)
	URANIUM SORPTION ON VARIOUS FORMS OF TiO2 - INFLUENCE OF SURFACE AREA, SURFACE CHARGE AND IMPURITIES
	aANSTO (Australian Nuclear Sci Technol Org), bInstitute of Radiochemistry, Forschungszentrum Dresden-Rossendorf, Dresden, Germany 
	josick.comarmond@ansto.gov.au


	REG.L18 (Id: 28)
	TRANSPORT OF 125I, 137Cs+ AND 85Sr2+ IN GRANITOIDIC ROCKS AND SOIL
	aNuclear Research Institute Řež plc, bCzech Technical University 
	pas@ujv.cz


	REG.L19 (Id: 62)
	SORPTION BEHAVIOUR OF CONTAMINANTS IN SOILS: PH AND HUMIC ACID EFFECTS ON SORPTION OF ON CEC OF CLAY SOILS AND MINERALS, AND THE MOBILITY OF Cd, Cs, Ni AND Sr
	Olanrewaju Anjolaiya
	Loughborough University, United Kingdom 
	cmola2@lboro.ac.uk



	REG.L20 (Id: 98)
	VERTICAL AND HORIZONTAL DISTRIBUTION OF 137Cs IN ZONE OF CHERNOBYL CONTAMINATION IN RUSSIA
	Olga Zhukova
	Institute of Global Climate and Ecology, Moscow, Russia
	geosynclinal@rambler.ru



	REG.L21 (Id: 347)
	MIGRATION ABILITY OF PLUTONIUM AND AMERICIUM IN THE SOILS OF POLESSIE STATE RADIATION-ECOLOGICAL RESERVE
	sokolikga@mail.ru


	REG.P01 (Id: 8)
	TRANSLOCATION OF RADIOACTIVITY FROM SUBSTRATE TO MACROMYCETES IN SOME MINING AREAS
	a“Al.I. Cuza University”, Department of Biology, 20A  Carol I Blvd., 700505  Iasi, Romania, b“Al.I. Cuza University”, Department of Chemistry, 11  Carol I Blvd., 700506  Iasi, Romania 
	tanase@uaic.ro


	REG.P02 (Id: 14)
	RADIOACTIVITY IN SOILS AND HORTICULTURE PRODUCTS NEAR OLD URANIUM MINING AND MILLING SITES
	Nuclear and Technological Institute, Sacavém, Portugal 
	carvalho@itn.pt


	REG.P03 (Id: 21)
	METHODS AND RESULTS OF THE MAIN NEGATIVE FACTORS OF KOSHKAR-ATA TAILING POND WITH IMPACTS ON ENVIRONMENT
	nurmukhanbetova@mail.ru


	REG.P04 (Id: 29)
	DETERMINATION OF CATION EXCHANGE CAPACITY OF FUCOIDIC SANDS FOR Cs+ AND Sr2+ UNDER DYNAMIC COLUMN CONDITIONS
	Nuclear Research Institute Řež plc, Czech Republic 
	pas@ujv.cz


	REG.P05 (Id: 36)
	ORIGIN OF 129I IN THE ENVIRONMENT OF SLOVENIA
	Institute Jožef Stefan, Ljubljana, Slovenia 
	andrej.osterc@ijs.si


	REG.P06 (Id: 37)
	BACKGROUND LEVEL OF RADIOACTIVE ISOTOPES AROUND A L/ILW DISPOSAL FACILITY BEFORE IT STARTED OPERATION AT BÁTAAPÁTI, HUNGARY
	aInstitute of Nuclear Research of the HAS, Debrecen, Hungary, bIsotoptech Co. Ltd., Debrecen, Hungary, cPublic Agency for Radioactive Waste Management, Paks, Hungary 
	janovics@atomki.hu


	REG.P07 (Id: 38)
	TESTING AUTOMATIC GROUNDWATER SAMPLING UNIT BY THE ISOTOPE ANALYTICAL AND DISSOLVED ION TESTS
	aInstitute of Nuclear Research of the HAS, Debrecen, Hungary, bInstitute of Isotopes, Budapest, Hungary, cIsotoptech Co. Ltd., Debrecen, Hungary, dUniversity of Debrecen, Hungary, eIontech Ltd, Litér, Hungary 
	janovics@atomki.hu


	REG.P08 (Id: 50)
	RADIOCESIUM ACTIVITY CONCENTRATION MEASUREMENTS IN GAME MEAT AS A TOOL FOR MONITORING RADIOACTIVE CONTAMINATION IN WILDLIFE AND ENSURING RADIOLOGICAL SAFETY FOR CONSUMERS
	National Veterinary Research Institute, Department of Radiobiology, Pulawy, Poland 
	rachubik@piwet.pulawy.pl


	REG.P09 (Id: 65)
	DETERMINATION OF STRONTIUM-90 IN FOODSTUFF
	Nuclear and Technological Institute/ Radiological Protection and Safety Unit, Sacavém, Portugal 
	ilopes@itn.pt


	REG.P10 (Id: 68)
	AGE DATING OF THE HOT SPRING WATERS IN KOREA USING NATURAL RADIONUCLIDES
	Korea Institute of Geoscience and Mineral Resources, Daejeon, Republic of Korea 
	yyyoon@kigam.re.kr


	REG.P11 (Id: 79)
	USE OF SELECTED CHELATING AGENTS TO MOBILIZE RADIOCESIUM FROM THE BODY
	National Veterinary Research Institute, Department of Radiobiology, Pulawy, Poland 
	grosicki@piwet.pulawy.pl


	REG.P12 (Id: 89)
	SPECIATION OF 129I AND 127I IN SEAWATER PROFILES FROM THE KATTEGAT AND BALTIC SEA
	aRadiation Research Department, Risø National Laboratory for Sustainable Energy,Technical University of Denmark- DK-4000 Roskilde, Denmark, bDepartment of Earth Science, Uppsala University, SE-758 36 Uppsala, Sweden, cTandem Laboratory, Uppsala University, SE-751 20 Uppsala, Sweden 
	violeta.hansen@risoe.dk


	REG.P13 (Id: 93)
	RADIATION MONITORING METHOD FEATURES OF CONTAMINATION AREAS AGEING IN LANDSCAPE
	Dmitry Manzon
	Institute of global climat and ecology, Moscow, Russia 
	dmanzon@mail.ru



	REG.P14 (Id: 96)
	DISTRIBUTION OF NATURAL RADIONUCLIDES AND 137Cs IN THE SEDIMENTS OF A MEDITERRANEAN FJORD-LIKE EMBAYMENT, AMVRAKIKOS GULF, GREECE
	aDivision of Inorganics, Physical and  Nuclear  Chemistry, Departement of  Chemistry, University of Patras, Greece, bLaboratory of Marine Geology and  Physical Oceanography, Departement of  Geology, University of Patras, Greece 
	epap@chemistry.upatras.gr


	REG.P15 (Id: 105)
	NATURAL RADIOACTIVITY IN TUNISIAN AND IN SOME IMPORTED PHOSPHATE FERTILIZERS USED IN TUNISIA
	aUR-MTDN, National Center of Nuclear Sciences and Technolgies, bUR-MTDN, National Center for Nuclear Sciences and Technology, Pole Technologique, 2020 Sidi Thabet. Tunisia 
	foued.gharbi@cnstn.rnrt.tn


	REG.P16 (Id: 107)
	FURTHER RESULTS IN SEARCH OF TRANSURANIUM ISOTOPES IN EFFLUENTS DISCHARGED TO AIR FROM NUCLEAR POWER PLANTS
	Zoltán Hölgye, Eva Schlesingerová
	National Radiation Protection Institute, Prague, Czech Republic 
	zoltan.holgye@suro.cz



	REG.P17 (Id: 116)
	RADIOECOLOGICAL SITUATION IN AREAS OF URANIUM LEGACY OF UZBEKISTAN
	Abdisamat Vasidov
	Uzbekistan Academy of Sciences, Institute of Nuclear Physics, Ulugbek, Tashkent 702132, Uzbekistan 
	samad@inp.uz



	REG.P18 (Id: 125)
	STUDY OF 7Be CONCENTRATION IN THE NORTH OF THE SPAIN
	University of the Basque Country 
	natalia.alegria@ehu.es


	REG.P19 (Id: 152)
	RADIOACTIVITY CONCENTRATION IN SOIL SAMPLES TAKEN FROM REGION OF BANJA LUKA (BOSNIA AND HERZEGOVINA)
	Radiation Protection Centre 
	boyanne@teol.net


	REG.P20 (Id: 158)
	SPECIATION OF 129I AND 127I IN SOIL AND SEDIMENT SAMPLES
	aRadiation Research Department, Risø National Laboratory for Sustainable Energy,Technical University of Denmark  DTU, bDepartment of Earth Science, Uppsala University, Sweden 
	violeta.hansen@risoe.dk


	REG.P21 (Id: 168)
	Cs, Pu AND Am SORPTION TO NATURAL CLAY AND THEIR VARIOUS COMPONENTS: LABORATORY EXPERIMENTS AND MODELING
	aInstitute of Physics, Savanorių ave 231, Vilnius, LT-02300, Lithuania, bCzech Technical University in Prague, Department of Nuclear Chemistry, Prague 1, Brehova 7, Czech Republic, cInstitute of Botany, Žaliuju ežeru 49, Lt-2021, Vilnius Lithuania, dSemiconductor Physics Institute, A. Goštauto 11, Vilnius LT-01108, Lithuania 
	lujaniene@ar.fi.lt


	REG.P22 (Id: 188)
	ANTROPOGENIC RADIOTRACERS ASSESSMENT AS A TOOL TO ENVIRONMENTAL COMPLIANCE RULES AND MANAGEMENT
	IPEN-CNEN/SP (Instituto de Pesquisas Energéticas e Nucleares, São Paulo, Brazil) 
	mbnisti@ipen.br


	REG.P23 (Id: 202)
	PLUTONIUM 241  IMPORTANCE AND WAYS OF DETERMINATION
	Milan Buňata
	National Radiation Protection Institute, Prague, Czech Republic 
	milan.bunata2@suro.cz



	REG.P24 (Id: 226)
	URANIUM AND LONG-LIVED DECAY PRODUCTS IN WATER OF THE MULDE RIVER
	aLeibniz University Hanover; Center for Radiation Protection and Radioecology, Germany bFachhochschule Aachen, Campus Jülich, Fachbereich Chemie und Biotechnologie, Germany 
	bister@zsr.uni-hannover.de


	REG.P25 (Id: 242)
	LEACHABILITY OF NATURAL RADIONUCLIDES (238U, 226Ra, 210Pb, 232Th AND 228Ra) IN BRAZILIAN PHOSPHATE FERTILIZERS AND PHOSPHOGYPSUM
	aIPEN - Instituto de Pesquisas Energéticas e Nucleares, São Paulo, Brazil, bIPEN 
	chsaueia@ipen.br


	REG.P26 (Id: 250)
	NATURAL AND ARTIFICIAL RADIOACTIVITY IN SOILS FROM ROMANIAN SITES DETERMINED BY γRAY SPECTROMETRY
	aHoria Hulubei National Institute for Physics and Nuclear Engineering (IFIN-HH), bUniversity “Politehnica” Bucharest, Polizu Str. 1, 78123 Bucharest, Romania 
	apantel@nipne.ro


	REG.P27 (Id: 251)
	AIRCRAFT-CARRIED SAMPLING SYSTEM FOR AERIAL RADIOACTIVITY MONITORING
	Korea Institute of Nuclear Safety, Daejeon, Republic of Korea 
	k712kbj@kins.re.kr


	REG.P28 (Id: 267)
	INVESTIGATIONS ON SEEPAGE WATERS OF THE TEST SITE GESSENWIESE BY TRLFS
	FZD (Forschungszentrum Dresden-Rossendorf), Dresden, Germany
	n.baumann@fzd.de


	REG.P29 (Id: 277)
	RADIOECOLOGICAL CRITERIA AND NORMS DURING REMEDIATION OF SHORE INFRASTRUCTURE OF RUSSIAN NUCLEAR FLEET
	shandala_fmbc@bk.ru


	REG.P30 (Id: 304)
	THE ESTIMATION OF RADON ACTIVITY IN MULTISTOREYED BUILDINGS OF INDUSTRIAL IRON-ORE REGION
	Ukrainian Research Institute of Industrial Medicine, Krivoy Rog, Ukraine
	med@alba.dp.ua


	REG.P31 (Id: 316)
	FRACTIONATION OF Sr(II), Th(IV), U(VI) IN THE NATURAL WATER SAMPLES BY NANOCOMPOSITE TRACK MEMBRANES
	aInstitute of Solid State Chemistry, UB RAS, bInstitute of Solid State chemistry, Ural Branch Russian Academy of Sciences 
	polyakov@ihim.uran.ru


	REG.P32 (Id: 325)
	ENVIRONMENTAL MONITORING OF NUCLEAR MATERIALS FOR SAFEGUARDS PURPOSES BEFORE DECOMMISSIONING OF NUCLEAR FACILITIES
	aInstitute of Isotopes of the Hungarian Academy of Sciencies, bHungarian Atomic Energy Authority, cInstitute of Transuranium Elements 
	szeleseva@gmail.com


	REG.P33 (Id: 330)
	PLUTONIUM SPECIATION IN THE SOUTHERN BALTIC SEA SEDIMENTS
	University of Gdańsk, Poland 
	strumyk@chem.univ.gda.pl


	REG.P34 (Id: 332)
	NATURALLY EXISTING 210Po IN HUMAN AND DOG HAIR SAMPLES
	University of Gdańsk, Poland 
	strumyk@chem.univ.gda.pl


	REG.P35 (Id: 333)
	POLONIUM 210Po AND URANIUM 234U AND 238U IN PHOSPHOGYPSUM AND SURFACE WATER AT WASTE DUMP IN WIŚLINKA FROM PHOSPHORIC FERTILIZERS INDUSTRY OF GDAŃSK AND THEIR ACCUMULATION IN PLANTS
	University of Gdańsk, Poland 
	aborylo@chem.univ.gda.pl


	REG.P36 (Id: 335)
	TEMPERATURE EFFECTS ON EMANATION OF RADON FROM ROCK TO WATER AND ON ITS PARTITION BETWEEN WATER AND AIR
	Kil Yong Lee, Yoon Yeol Yoon and Kyung Seok Ko
	Korea Institute of Geoscience and Mineral Resources, Daejeon, Republic of Korea 
	kylee@kigam.re.kr



	REG.P37 (Id: 337)
	MICROBIAL ACTIVITY IMPACT ON THE CHANGE OF Pu OXIDATION STATES
	ruta@ar.fi.lt


	REG.P38 (Id: 340)
	CURRENT STATUS OF GROSS α/β ACTIVITY ANALYSIS IN WATER SAMPLES: A SHORT OVERVIEW OF METHODS
	European Commission, Joint Research Centre, Institute for Reference Materials and Measurements (IRMM), Geel, Belgium
	viktor.jobbagy@ec.europa.eu


	REG.P39 (Id: 348)
	STATE AND MIGRATORY ABILITY OF URANIUM AND RADIUM IN THE SOILS OF BELARUS
	Belarusian State University, Minsk, Belarus 
	sokolikga@mail.ru


	REG.P40 (Id: 349)
	RADIOANALYTICAL INVESTIGATIONS OF URANIUM CONCENTRATIONS IN NATURAL SPRING, MINERAL, SPA AND DRINKING WATERS IN HUNGARY
	viktor.jobbagy@ec.europa.eu


	REG.P41 (Id: 248)
	CHARACTERISTICS OF CONCENTRATION CORRELATIONS FOR THE PAIRS OF 238U/HCO3, 234U/HCO3-, 226Ra/238U, 228Ra/226Ra, 226Ra/HCO3-, 228Ra/HCO3-, 210Po/238U, 210Po/226Ra, 228Th/232Th, 228Th/228Ra, 228Th/HCO3- AND 210Po/210Pb IN DRINKING WATER
	Guogang Jia
	National Institute of Environmental Protection and Research, Roma, Italy
	guogang.jia@apat.it



	REG.P42 (Id: 67)
	LONG-TERM MONITORING OF RADIOACTIVITY IN ENVIRONMENTAL OF THE CITY OF MOSCOW
	Sergey Gordeev
	Scientific and production enterprise "Radon", Russia
	gordeevsk@yandex.ru



	REG.P43 (Id: 136)
	THE ACCUMULATION OF TRANSURANIC ELEMENTS OF THE CHERNOBYL EMISSION BY MEADOW VEGETATION OF THE ZONE CHERNOBYL NPP
	Mikalai Puzan and Vladimir Kudrjashov
	Institute of Radiobiology, National Academy of Sciences of Belarus, Minsk, Belarus 
	sparta-nec@mail.ru



	REG.P44 (Id: 339)
	DISTRIBUTION PATTERN OF NORM IN RED SEA SHORE SEDIMENTS AND THEIR RELATION TO NON-NUCLEAR INDUSTRIES
	King Saud University, Riyadh, Saudi Arabia 
	khater_ashraf@yahoo.com


	REG.P45 (Id: 367)
	SPECIFIC ACTIVITY OF 40K IN DRINKING WATER IN SLOVENIA
	aJožef Stefan International Postgraduate School, Ljubljana, Slovenia, bJ. Stefan Institute, Ljubljana, Slovenia 
	toni.petrovic@ijs.si


	REG.P46 (Id: 338)
	RADIOECOLOGICAL IMPACTS OF NORM FRACTIONATION IN PHOSPHATE ROCK BENEFICIATION PROCESSES 
	King Saud University, Riyadh, Saudi Arabia 
	khater_ashraf@yahoo.com




	6. PRODUCTION AND APPLICATION OF RADIONUCLIDES (PAR) PAR
	PAR.L01 (Id: 263)
	HIGH SPECIFIC ACTIVITY 177gLu FOR METABOLIC RADIOTHERAPY: DEUTERON CYCLOTRON VS. NUCLEAR REACTOR
	Radiochemistry Laboratory, LASA, Università degli Studi di Milano and INFN-Milano, via F.lli Cervi 201, I-20090 Segrate, Milano, Italy 
	mauro.bonardi@mi.infn.it

	PAR.L02 (Id: 9)
	OPTIMISATION OF THE LONG LIVED 121Te CONTAMINANT IN PRODUCTION OF 123I TROUGH THE 124Xe(p,x) ROUTE
	aCyclotron, Vrije Universiteit Brussel, bInstitute of Nuclear Research of the Hungarian Academy of Sciences (ATOMKI), Debrecen, Hungary, cVrije Universiteit Brussel (VUB), Brussels, Belgium, d3 Institut für Nuklearchemie, Forschungszentrum Jülich, Jülich, Germany, eInstitute of Physics and Power Engineering (IPPE), Obninsk, Russia, fZyklotron AG ,Eggenstein, Germany 
	aherman@vub.ac.be


	PAR.L03 (Id: 16)
	DETERMINATION OF THE VALENCE STATE OF 237U, OBTAINED IN THE PHOTONUCLEAR REACTION 238U (γ,n) 237U USING NANOSTRUCTURED MATERIAL.
	gust@jinr.ru


	PAR.L04 (Id: 17)
	RADIOCHEMICAL MEASUREMENT OF CROSS SECTIONS FOR THE PRODUCTION OF THE THERAPEUTIC RADIONUCLIDE 193mPt
	aInstitut für Neurowissenschaften und Medizin, INM-5: Nuklearchemie, Forschungszentrum Jülich, D-52425 Jülich, Germany, bCyclotron Laboratory, Vrije Universiteit Brussel (VUB), B-1090 Brussels, Belgium, cInstitute of Experimental Physics, Debrecen University, H-4001 Debrecen, Hungary 
	md.shuzauddin@yahoo.com


	PAR.L05 (Id: 44)
	PC-CONTROLLED RADIOCHEMISTRY SYSTEM FOR PREPARATION OF NCA 64Cu
	Vrije Universiteit Brussel, Cyclotron Laboratory, Brussels, Belgium 
	radamreb@vub.ac.be


	PAR.L06 (Id: 30)
	PRODUCTION OF 26Al, 59Ni, 44Ti, 53Mn AND 60Fe FROM PROTON IRRADIATED COPPER BEAM DUMP
	Paul Scherrer Institut, Villigen, Switzerland 
	marin.ayranov@psi.ch


	PAR.L07 (Id: 99)
	FOSSIL FUEL CO2 DETECTION BY ATMOSPHERIC 14C AND CO2 MIXING RATIO MEASUREMENTS IN THE CITY OF DEBRECEN, HUNGARY
	mmol@atomki.hu


	PAR.L08 (Id: 101)
	INVESTIGATION OF THE DYNAMICS OF EROSION-ACCUMULATING PROCESSES USING 137Cs AND EXCESS 210Pb AS A MARKER OF SOIL MATERIAL DISPLACEMENT
	geosynclinal@rambler.ru


	PAR.L09 (Id: 127)
	SORPTION OF TUNGSTEN AND RHENIUM ON ALUMINA IN 188W/188Re GENERATORS
	National Institute of Nuclear Research, Mexico 
	fabiola.monroy@inin.gob.mx


	PAR.L10 (Id: 141)
	PROGRAMMING OF MATERIAL’S PROPERTIES OVER EXTENDED TIME INTERVALS VIA SELF-IRRADIATION PHENOMENA
	Valeriy Luchnikov
	valeriy.luchnikov@uha.fr



	PAR.P01 (Id: 115)
	SEPARATION OF 131Cs FROM BARIUM RADIONUCLIDES
	Uzbekistan Academy of Sciences, Institute of Nuclear Physics, Tashkent, Uzbekistan
	samad@inp.uz


	PAR.P02 (Id: 146)
	AN EXTERNAL CYCLOTRON TARGET SYSTEM FOR NANOPARTICLE SAMPLE ACTIVATION
	European Commission, Joint Research Centre, Institute for Health and Consumer Protection, Ispra, Italy
	kamel.abbas@jrc.ec.europa.eu


	PAR.P03 (Id: 151)
	PREPARATION OF 95mTc RADIOTRACER
	aNuclear Physics Institute ASCR, bCzech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering 
	fikrle@ujf.cas.cz


	PAR.P04 (Id: 159)
	MEASUREMENT OF EXCITATION FUNCTIONS FOR (D,X) REACTIONS ON NATURAL MOLYBDENUM
	Nuclear Physics Institute, Academy of Sciences of the Czech Republic 
	lebeda@ujf.cas.cz


	PAR.P05 (Id: 200)
	PREPARATION AND CHARACTERIZATION OF TARGET FOR 64Cu PRODUCTION ON THE IBA 18/9 CYCLOTRON.
	aBiont, Faculty of Natural Sciences, Bratislava, Slovakia, bBiont a.s., Bratislava, Slovakia, cComenius University, Faculty of Natural Sciences, Bratislava, Slovakia 
	rajec@biont.sk


	PAR.P06 (Id: 213)
	RECOVERY AND ISOLATION OF HAFNIUM ISOMERS FROM 176Yb TARGET IRRADIATED BY 4He IONS IN OPTIMIZED CONDITIONS
	Flerov Laboratory of Nuclear Reactions, Joint Institute for Nuclear Research, Dubna, Russia 
	bozhikov@jinr.ru


	PAR.P07 (Id: 239)
	CHARACTERIZATION OF A CU SELECTIVE EXTRACTION CHROMATOGRAPHIC RESIN
	aTrisKem International, bRadiochemie, FB Chemie, Philipps-Universität Marburg, Marburg, Germany 
	shappel@triskem.fr


	PAR.P08 (Id: 354)
	ISOTOPIC EFFECT OBSERVED BY DISTILLATION OF 123I AND 124I FROM IRRADIATED 124TeO2 TARGET MATRIX
	Jan Ráliš, Ondrej Lebeda
	Nuclear Physics Institute of the ASCR, v.v.i. 
	ralisj@seznam.cz





	7. RADIATION CHEMISTRY (RCH) RCH
	RCH.L01 (Id: 290)
	EFFECTS OFM γ IRRADIATION ON POLYETYLENE ISOPHTHALATE
	aPolitecnico di Milano, Dipartimento di Energia - Italy, bPolitecnico di Milano, Dipartimento di Fisica - Italy 
	mario.mariani@polimi.it

	RCH.L02 (Id: 280)
	COMPARISON OF RADIATION AND THERMAL AGEING SIMULATION PROCEDURES FOR NPP CABLES
	NRI (Nuclear Research Institut), Rez, plc, Czech Republic 
	cab@ujv.cz


	RCH.L03 (Id: 189)
	PHOTO - AND RADIATION-INDUCED PREPARATION OF NANOCRYSTALLINE COPPER AND CUPROUS OXIDE CATALYSTS
	Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Department of Nuclear Chemistry, Czech Republic
	bartaja4@fjfi.cvut.cz


	RCH.L04 (Id: 305)
	RADIATION STABILITY AND EXTRACTION PROPERTIES OF THIACALIXARENES
	aDepartment of Nuclear Chemistry, CTU in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic, bCentre for Radiochemistry and Radation Chemistry, Czech Technical University in Prague - FNSPE, Brehova 7, 115 19 Prague 1, Czech Republic, cICT Prague, Department of Inorganic Chemistry, Technická 5, 166 28 Praha 6 
	spendlikovairena@gmail.com


	RCH.L05 (Id: 243)
	EFFECTS OF DOSE AND DOSE RATE OF γ RADIATION ON CATALYTIC ACTIVITY OF CATALASE
	tereza.pavelkova@fjfi.cvut.cz


	RCH.L06 (Id: 180)
	MEASUREMENT OF GROWTH CURVES OF MICROORGANISMS INFLUENCED BY RADIATION
	viliam.mucka@fjfi.cvut.cz


	RCH.P01 (Id: 135)
	RADIATION AND CHEMICAL DURABILITY OF ACTINIDE CRYSTALLINE MATRICES
	aRadiochemical Association, Joint Stock Company “State Scientific Center Research Institute of Atomic Reactors (JSC “SSC RIAR), Dimitrovgrad-10, Ulyanovsk region, 433510, Russia, bLaboratory of Radiogeology, Institute of Ore Deposit Geology Petrography, Mineralogy and Geochemistry of Russian Academy of Sciences, Staromonetny Pereulok, 35, Moscow, 119017, Russia 
	lukinykh@niiar.ru


	RCH.P02 (Id: 356)
	BEHAVIOR OF CADMIUM(II) IN IRRADIATED AQUEOUS SOLUTIONS
	Barbora Drtinova, Milan Pospisil
	Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Department of Nuclear Chemistry, Czech Republic
	barbora.drtinova@fjfi.cvut.cz



	RCH.P03 (Id: 357)
	RADIATION CHEMISTRY APPROACH TO THE STUDY OF SEDIMENTARY MICROENVIRONMENTS AS MODELS FOR THE PROTECTION OF BIO-ORGANIC MOLECULES ON THE EARLY EARTH
	Ellen Aguilar-Ovando, Alicia Negron-Mendoza and Maria Colin
	Instituto de Ciencias Nucleares,Universidad Nacionál Autónoma de México (UNAM), México, Mexico 
	ellen.aguilar@nucleares.unam.mx



	RCH.P04 (Id: 358)
	BEHAVIOR UNDER γ IRRADIATION OF SINGLE CRYSTALS OF NACL DOPED WITH DIVALENT CATIONS
	Antonio Hernandez-Medina, Sergio Ramos-Bernal, Alicia Negron-Mendoza, Maria Colin
	Instituto de Ciencias Nucleares,Universidad Nacionál Autónoma de México (UNAM), México, Mexico 
	amedina977@hotmail.com



	RCH.P05 (Id: 120)
	RADIOGRAPHIC EFFECTS DURING SELF-IRRADIATION OF CURIUM INTERMETALLIC COMPOUNDS
	toporov@niiar.ru




	8. NUCLEAR METHODS IN MEDICINE, RADIOPHARMACEUTICALS AND DIAGNOSTICS, LABELLED COMPOUNDS (RFD) RFD
	RFD.L01 (Id: 319)
	AFFIBODY MOLECULES, A NOVEL CLASS OF PEPTIDE-BASED RADIOPHARMACEUTICALS. OPTIMISING LABELLING CHEMISTRY FOR THE BEST TARGETING
	Vladimir Tolmachev
	Uppsala University, Sweden 
	vladimir.tolmachev@bms.uu.se


	RFD.L02 (Id: 24)
	NEW AMINO ACID SYNTHONS FOR PREPARATION OF [18F] FDOPA AND α [11C] METHYL AMINO ACIDS FOR POSITRON EMISSION TOMOGRAPHY
	aDepartment of Information Systems, Faculty of Health and Social Studies, University of South Bohemia, bDepartment of General and Inorganic Chemistry, Faculty of Chemical Technology , University of Pardubice, cInstitute of Organic Chemistry and Technology, Faculty of Chemical Technology, University of Pardubice, dInstitute of Environmental and Chemical Engineering, Faculty of Chemical Technology , University of Pardubice, eDepartment of Analytical Chemistry, Faculty of Chemical Technology, University of Pardubice, fResearch Institute for Organic Syntheses, gDepartment of Chemical and Biological Engineering, Division of Materials and Surface Chemistry, Subdivision of Inorganic Environmental Chemistry, Chalmers University of Technology 
	sasha@jcu.cz


	RFD.L03 (Id: 140)
	OPTIMISATION OF THE RADIOSYNTHESIS OF 4[18F] FLUOROMETHYL-L-PHENYLALANINE AND [18F] FET VIA A SAME SCINTOMICS AUTOMATED SYNTHESIS HOTBOXTHREE MODULE.
	aVrije universiteit Brussel, bVrije Universiteit Brussel,  cLaboratory of In Vivo Cellular and Molecular Imaging, Vrije Universiteit Brussel 
	kkersema@vub.ac.be


	RFD.L04 (Id: 186)
	HETEROCYCLIC LABELLED DERIVATIVES OF BETULININES
	aDepartment of Nuclear Chemistry, Faculty of Nuclear Sciences and Physical Engineering, CTU Prague, bDepartment of Organic Chemistry, Faculty of Science, Palacky University, Trida 17. listopadu 12, 772 07 Olomouc, Czech Republic, cLaboratory of Radioisotopes, Institute of Organic Chemistry and Biochemistry, Academy of Sciences, Flemingovo n. 2, 166 10 Prague 6, Czech Republic, dLaboratory of Experimental Medicine, Faculty of Medicine and Dentistry, Palacky University, Puskinova 6, 772 07 Olomouc, Czech Republic 
	martin.vlk@fjfi.cvut.cz


	RFD.L05 (Id: 10)
	PREPARATION OF [48V]TiO2 LABELLED NANOPARTICLES FOR BIOKINETICS STUDIES.
	jan.kozempel@jrc.ec.europa.eu


	RFD.L06 (Id: 216)
	IN VIVO GENERATORS  RECOIL AND CONVERSION ELECTRONS CONSIDERATIONS
	zeevaart@necsa.co.za


	RFD.L07 (Id: 245)
	IN VIVO 212Pb/212Bi GENERATOR USING LIPOSOMES
	alicia.ledu@subatech.in2p3.fr


	RFD.L08 (Id: 326)
	RADIOMETRIC DETERMINATION OF ENZYME ACTIVITIES, EXEMPLIFIED BY SEVERAL KEY ENZYMES OF THYROID HORMONE METABOLISM
	Stanislav Pavelka
	Dept. of Radiometry, Inst. of Physiolgy, ASCR Prague; and Inst. of Biochemistry, Masaryk Univ. Brno, Czech Rep. 
	pavelka@biomed.cas.cz



	RFD.P01 (Id: 12)
	RADIOSYNTHESIS OF 6-[18F]FLUORO-3,4-DIHYDROXYPHENYL-L-ALANINE USING ACETONITRILE AS A SOLVENT
	National Cyclotron and PET Centre, Chulabhorn Cancer Centre, Vipavadee-Rangsit Highway, Laksi, Bangkok 10210, Thailand 
	s_sawadjoon@hotmail.com


	RFD.P02 (Id: 53)
	APPLICATION OF TRITIUM LABELED DROTAVERINE AND FUROSEMIDE FOR ESTIMATION OF DRUG/BINDING CAPACITY OF BLOOD TRANSPORT SYSTEM
	aInstitute Nuclear Physics of academy of sciences of Uzbekistan, bTashkent Medicine Academy, Tashkent, Uzbekistan. 
	d.j.chemistry@rambler.ru


	RFD.P03 (Id: 66)
	IN VITRO STUDY OF PROTEINS SURFACE ACTIVITY BY TRITIUM PROBE
	Maria Chernysheva and Gennadii Badun
	Lomonosov Moscow State University, Russia 
	masha.chernysheva@gmail.com



	RFD.P04 (Id: 70)
	APPLICATION OF THE METHOD OF THERMALLY ACTIVATED TRITIUM FOR LABELING ISONIAZIDE
	Institute Nuclear Physics of academy of sciences of Uzbekistan 
	d.j.chemistry@rambler.ru


	RFD.P05 (Id: 73)
	ASSESSMENT OF LABELLED PRODUCTS WITH DIFFERENT RADIOANALYTICAL METHODS: STUDY ON 18F-FLUORINATION REACTION OF P-[18F]MPPF
	teija.s.koivula@helsinki.fi


	RFD.P06 (Id: 182)
	MIBG - STRUCTURE REVISITED
	aFaculty of Science, Charles University, bCzech Academy of science, Inst. of Nuclear Physics 
	lesetic@natur.cuni.cz


	RFD.P07 (Id: 187)
	SELECTIVELY LABELLED TARAXASTANE AND LUPANE DERIVATIVES
	aDepartment of Nuclear Chemistry, Faculty of Nuclear Sciences and Physical Engineering, Czech Technical University, Brehova 7, 115 19 Prague 1, Czech Republic, bDepartment of Organic Chemistry, Faculty of Science, Palacky University, Trida 17. listopadu 12, 772 07 Olomouc, Czech Republic, cLaboratory of Radioisotopes, Institute of Organic Chemistry and Biochemistry, Academy of Sciences, Flemingovo n. 2, 166 10 Prague 6, Czech Republic, dLaboratory of Experimental Medicine, Faculty of Medicine and Dentistry, Palacky University, Puskinova 6, 772 07 Olomouc, Czech Republic 
	mamamar5@etsii.upv.es


	RFD.P08 (Id: 274)
	RADIOIODINATION AND BIODISTRIBUTION OF THE MONOCLONAL ANTIBODY TU-20 AND ITS SCFV FRAGMENT
	aNuclear Physics Institute of the ASCR, 250 68 Rez by Prague, Czech Republic, bENVINET, a.s., Czech Republic 
	kleinova@ujf.cas.cz


	RFD.P09 (Id: 320)
	TECHNOLOGY OF DTPA CONJUGATATION IMMUNOGLOBULINS AND THEIR LABELING WITH 90Y AND 177Lu RADIONUCLIDES
	Marie Reková
	Institute of Chemical Technology, Prague, Czech Republic
	rekovam@gmail.com



	RFD.P10 (Id: 324)
	COMPARISON OF BIFUNCTIONAL CHELATES FOR Ga RADIOISOTOPES
	dennis.wester@mdsinc.com


	RFD.P11 (Id: 327)
	RADIOMETRIC ENZYME ASSAYS: DEVELOPMENT OF METHODS FOR EXTREMELY SENSITIVE DETERMINATION OF TYPES 1, 2 AND 3 IODOTHYRONINE DEIODINASE ENZYME ACTIVITIES
	Stanislav Pavelka
	Dept. of Radiometry, Inst. of Physiolgy, ASCR Prague; and Inst. of Biochemistry, Masaryk Univ. Brno, Czech Rep. 
	pavelka@biomed.cas.cz



	RFD.P12 (Id: 328)
	125I-LABELLED IODOTHYRONINES: USEFUL TOOLS FOR STUDIES OF EFFECTS OF AN ANTIDEPRESSANT DRUG FLUOXETINE IN THE RAT
	Stanislav Pavelka
	Dept. of Radiometry, Inst. of Physiolgy, ASCR Prague; and Inst. of Biochemistry, Masaryk Univ. Brno, Czech Rep. 
	pavelka@biomed.cas.cz



	RFD.P13 (Id: 336)
	PRODUCTION AND QUALITY CONTROL OF 177Lu FOR LABELLING
	Nuclear Physics Institute of the ASCR, 25068 Rez by Prague, Czech Republic 
	kropacek@ujf.cas.cz




	9. SEPARATION METHODS, SPECIATION (SEP) SEP
	SEP.L01 (Id: 241)
	NATURAL ORGANIC MATTER (NOM) CHARACTERIZATION IN URBAN - AND NUCLEAR-WASTE IMPACTED WATERS USING MULTI-RESPONSE FLUORESCENCE
	aChemistry and Biochemistry Department, b3Department of Chemistry, Wilfrid Laurier University, Waterloo, Ontario, Canada N2L 3C5 
	fcaron@laurentian.ca

	SEP.L02 (Id: 46)
	EFFECT OF SHORT CHAIN CARBOXYLIC ACIDS ON U(VI) SORPTION ON SILICA AND RUTILE STUDIED BY THE USE OF CAPILLARY ZONE ELECTROPHORESIS
	UMR CNRS 8608 - Institut de Physique Nucléaire, France 
	sladkov@ipno.in2p3.fr


	SEP.L03 (Id: 313)
	HETERONUCLEAR HYDROLYSIS COMPLEX OF THORIUM(IV) AND IRON(III)
	aDepartment of Chemistry, Swedish University of Agricultural Sciences, P.O.Box 7015, SE-756 51 Uppsala, Sweden, b, Joint Institute for Power and Nuclear Research  Sosny, Belorussian Academy of Sciences, 220109 Minsk, Belarus, cJoint Institute for Power and Nuclear Research  Sosny, Belorussian Academy of Sciences, 220109 Minsk, Belarus, dDepartment of Physical, Inorganic and Structural Chemistry, Stockholm University, SE-106 90 Stockholm, Sweden 
	daniel.lundberg@kemi.slu.se


	SEP.L04 (Id: 229)
	NEW POLAR FLUORINATED DILUENTS FOR DIAMIDE LIGANDS
	V. G. Khlopin Radium Institute, St. Petersburg, Russian Federation 
	babain@khlopin.ru


	SEP.L05 (Id: 18)
	SOLVENT EXTRACTION STUDIES FOR THE SEPARATION OF RADIOARSENIC, RADIOGERMANIUM AND RADIOGALLIUM
	Institut für Neurowissenschaften und Medizin, INM-5: Nuklearchemie, Forschungszentrum Jülich GmbH, D-52425 Jülich, Germany 
	m_ms2100@yahoo.de


	SEP.L06 (Id: 322)
	NOVEL SOLID-PHASE EXTRACTANTS FOR RADIONUCLIDE PRECONCENTRATION
	Vernadsky Institute of Geochemistry and Analytical Chemistry of Russian Academy of Sciences, Moscow, Russian Federation
	olga.mokhodoeva@mail.ru


	SEP.L07 (Id: 137)
	SPECIATION AND THERMODYNAMICS OF LANTHANIDE AND ACTINIDE IONIC SOLUTIONS DESCRIBED USING THE MEAN SPHERICAL APPROXIMATION (MSA)
	jpsimonin@gmail.com


	SEP.L08 (Id: 302)
	BENTONITE STABILITY AND MIGRATION BEHAVIOR OF SOME CRITICAL RADIONUCLIDES
	vera.krizova@vscht.cz


	SEP.L09 (Id: 20)
	SPECIATION OF CURIUM(III) AND EUROPIUM(III) IN HUMAN URINE SAMPLES
	Forschungszentrum Dresden-Rossendorf, Institute of Radiochemistry, Dresden, Germany 
	a.heller@fzd.de


	SEP.L10 (Id: 171)
	COMPLEXATION OF CURIUM(III) WITH PYOVERDIN-MODEL COMPOUNDS
	Forschungszentrum Dresden-Rossendorf e.V., Dresden, Germany 
	h.moll@fzd.de


	SEP.L11 (Id: 204)
	THE POURBAIX DIAGRAM OF ASTATINE IN AQUEOUS MEDIUM
	aLaboratoire Subatech (CNRS/IN2P3 / Ecole des Mines de Nantes / Université de Nantes), bLaboratoire CEISAM, UMR CNRS 6230, cCyclotron ARRONAX, dIPHC, UMR CNRS 7178, eCRCNA, U892, France 
	gilles.montavon@subatech.in2p3.fr


	SEP.L12 (Id: 300)
	THE INFLUENCE OF THE SIDE GROUPS OF THE BTP AND BTBP TYPE LIGANDS ON LIQUID-LIQUID EXTRACTION OF ACTINIDES AND LANTHANIDES
	Chalmers University of Technology, Gothenburg, Sweden 
	tretegan@chalmers.se


	SEP.P01 (Id: 306)
	STUDY OF HDEHP-PAN SOLID EXTRACTANTS FOR 90Sr DETERMINATION
	aDepartment of Nuclear Chemistry, CTU in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic, bCentre for Radiochemistry and Radiation Chemistry, CTU in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic 
	kuzelfil@fjfi.cvut.cz


	SEP.P02 (Id: 312)
	INVESTIGATION OF MOBILITY OF PLUTONIUM IN ENVIRONMENTAL AND NUCLEAR WASTE SAMPLES USING SEQUENTIAL EXTRACTION
	Jixin Qiao and  Xiaolin Hou
	Radiation Research Division, Risø National Laboratory for Sustainable Energy, Technical University of Denmark, DK-4000 Roskilde, Denmark 
	jixin.qiao@risoe.dk



	SEP.P03 (Id: 149)
	SOLVENT EXTRACTION OF AMERICIUM BY IMIDOPHOSPHATES
	NBC Defence Institute of Military University, Vyškov, Czech Republic
	alena.tokarova@unob.cz


	SEP.P04 (Id: 308)
	THE LIQUID-LIQUID EXTRACTION OF MINOR ACTINIDES WITH CyMe4-BTBP IN SELECTED DILUENTS
	aDepartment of Nuclear Chemistry, Czech Technical University in Prague, Břehová 7, 115 19 Prague 1, Czech Republic, bCentre for Radiochemistry and Radiation Chemistry, Czech Technical University in Prague, Břehová 7, 115 19 Prague 1, Czech Republic, cDepartment of Chemistry, University of Reading, Whiteknights, Reading RG6 6AD, Berkshire, United Kingdom, dCentre for Radiochemistry and Radiation Chemistry, CTU in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic 
	petr.distler@fjfi.cvut.cz


	SEP.P05 (Id: 307)
	A TRLFS STUDY OF EUROPIUM SPECIATION WITH GLYCOLIC ACID
	aDepartment of Nuclear Chemistry, Czech Technical University in Prague - FNSPE, Brehova 7, 115 19 Prague 1, Czech Republic, bCentre for Radiochemistry and Radation Chemistry, Czech Technical University in Prague - FNSPE, Brehova 7, 115 19 Prague 1, Czech Republic 
	konankr@seznam.cz


	SEP.P06 (Id: 206)
	COMPLEXATION OF At+ AND AtO+ WITH INORGANIC LIGANDS; A COMBINED EXPERIMENTAL AND THEORETICAL APPROACH TO CHARACTERIZE THE FORMED SPECIES
	aLaboratoire Subatech (CNRS/IN2P3 / Ecole des Mines de Nantes / Université de Nantes), bLaboratoire CEISAM, UMR CNRS 6230, cCyclotron ARRONAX, dIPHC, UMR CNRS 7178, France 
	andrea.sabatie@subatech.in2p3.fr


	SEP.P07 (Id: 57)
	THE STUDY OF THE SPECIATION OF URANYL-SULPHATE COMPLEXES BY UV-VIS ABSORPTION SPECTRA DECOMPOSITION
	Czech Technical University in Prague, Faculty of Nuclear Sciences and Physical Engineering, Department of Nuclear Chemistry, Czech Republic
	karel.stamberg@fjfi.cvut.cz


	SEP.P08 (Id: 26)
	THE EFFECT OF INDUCED αRADIOLYSIS ON THE U(IV)/U(VI) RATIO IN URANIUM ORES
	"Al.I. Cuza" University, Faculty of Chemistry, Iasi, Romania 
	cecal@uaic.ro


	SEP.P09 (Id: 275)
	USE OF HYDROLYSIS FOR SEPARATION AND REMOVAL OF RADIONUCLIDES FROM SOLUTION
	Joint Institute of Power Engineering and Nuclear Research, Belorussian Academy of Sciences, Minsk, Belarus
	davydov@ewscom.com


	SEP.P010 (Id: 51)
	PHOTOCATALYTIC DEGRADATION/SORPTION OF RADIOCOBALT FROM EDTA-Co COMPLEXES USING CRYPTOMELANE-TYPE MnO2
	aLaboratory of radiochemistry, Department of chemistry, Univeristy of Helsinki, Finland, bLaboratory of Radiochemistry, Department of Chemistry, University of Helsinki, Finland 
	risto.koivula@helsinki.fi


	SEP.P11 (Id: 58)
	SEQUENTIAL SEPARATION OF 90Sr FROM α EMITTERS WITH MIXED SOLVENT ANION EXCHANGE AND THEIR DETERMINATION BY LSC AND Α SPECTROMETRY
	Rudjer Boskovic Institute, Zagreb, Croatia 
	rozmar@irb.hr


	SEP.P12 (Id: 59)
	ANALYSIS OF 55Fe BY COMBINATION OF CHROMATOGRAPHIC SEPARATION AND LIQUID SCINTILLATION DETECTION
	Rudjer Boskovic Institute, Zagreb, Croatia 
	zgrahek@irb.hr


	SEP.P13 (Id: 148)
	ELECTRODEPOSITION OF SELECTED αEMITTING RADIONUCLIDES FROM OXALATE-AMMONIUM SULFATE ELECTROLYTE AND MEASURED BY MEANS OF SOLID-STATE ALPHA SPECTROMETRY
	NBC Defence Institute, Military University, Vyškov, Czech Republic
	jiri.janda@unob.cz


	SEP.P14 (Id: 184)
	SORBENTS OF HEAVY METALS BASED ON COMBINATION OF LOW RANK COALS AND CHITOSAN
	aNuclear Physics Institute, Academy of Sciences of the Czech Republic, bInstitute of Rock Structure and Mechanics, Academy of Sciences of the Czech Republic 
	mizera@ujf.cas.cz


	SEP.P15 (Id: 289)
	DETERMINATION OF 59Ni IN RADIOACTIVE WASTES
	aVOP-026 Šternberk, s. p., division VTÚO Brno, bCentre for Radiochemistry and Radiation Chemistry Czech Technical University in Prague 
	fisera@vtuo.cz


	SEP.P16 (Id: 309)
	PREPARATION OF SAMPLES FOR αSPECTROMETRY BY DIRECT EVAPORATION OF EXTRACTED SPECIES
	aCentre for Radiochemistry and Radiation Chemistry, CTU in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic, bDepartment of Nuclear Chemistry, Czech Technical University in Prague - FNSPE, Brehova 7, 115 19 Prague 1, Czech Republic, cCentre for Radiochemistry and Radation Chemistry, Czech Technical University in Prague - FNSPE, Břehová 7, 115 19 Prague 1, Czech Republic 
	stastka1@fjfi.cvut.cz


	SEP.P17 (Id: 254)
	SOLUBILITY AND SORPTION BEHAVIOR OF MONAZITE CHEMICAL COMPONENTS IN HUMIC ACID SOLUTION
	polyakov@ihim.uran.ru


	SEP.P18 (Id: 218)
	UPTAKE OF ARSENIC BY MANGANESE DIOXIDE FROM WATER
	Bhabha Atomic Research Centre, Mumbai - 400085, India 
	psremya@barc.gov.in




	10. EDUCATION / COORDINATION (EDU) EDU
	EDU.L01 (Id: 303)
	A COMBINED NUCLEAR TECHNOLOGY AND NUCLEAR CHEMISTRY MASTER - A UNIQUE INITIATIVE AT CHALMERS UNIVERSITY OF TECHNOLOGY, SWEDEN
	Teodora Retegana, Christian Ekbergb, Gunnar Skarnemarka, Stefan Allardb and Anders Nordlundb
	aChalmers University of Technology, bChalmers Technical University, Gothenburg, Sweden 
	tretegan@chalmers.se


	EDU.L02 (Id: 363)
	EDUCATION IN NUCLEAR CHEMISTRY AT THE CZECH TECHNICAL UNIVERSITY IN PRAGUE
	aCTU in Prague, Centre for Radochemistry and Radiation Chemistry, bCTU in Prague, Department of Nuclear Chemistry, Czech Republic 
	jan.john@fjfi.cvut.cz


	EDU.L03 (Id: 364)
	CINCH - COOPERATION IN EDUCATION IN NUCLEAR CHEMISTRY
	aCTU in Prague, FNSPE, Centre for Radiochemistry and Radiation Chemistry, bCTU in Prague, Department of Nuclear Chemistry, Czech Republic, cChalmers University of Technology, Gothenburg, Sweden, dUniversity of Helsinki  Laboratory of Radiochemistry, Finland, eMoscow State University, Russia, fEcole national superieure de chimie de Paris, France, gNuclear Research Institute Rez plc, Czech Republic, hNational Nuclear Laboratory Ltd., United Kingdom 
	jan.john@fjfi.cvut.cz




	LIST OF CONTRIBUTIONS
	AUTHOR INDEX



