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The CyMe,-BTBP and CyMes-BTPhen molecules are
currently most promising extractants for the European
SANEX and/or GANEX processes for the recovery of minor
actinides from a spent nuclear fuel solution. Any extractant
used in such processes must show a sufficient selectivity
toward the actinides, good solubility in organic phase, must be
resistant toward hydrolysis and radiolysis and any degradation
products formed must not influence the separation'.

Fig. 2. Structure of CyMe,-BTPhen

In this study, radiation stability of two ligands, CyMe,-
BTBP and CyMe4-BTPhen were examined in system with the
FS-13 (phenyl trifluoromethyl sulfone) diluent, to study
influence of ionizing radiation on the separation process
efficiency and safety. The solutions of both ligands were
irradiated by accelerated electrons up to the absorbed dose of

200 kGy.
The irradiated samples were analysed by HPLC (High
Performance Liquid Chromatography) and residual

concentrations of tested ligands were determined. The effect
of the presence of HNO; during the irradiation was studied.
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Moreover, extraction properties of the irradiated solvents
were evaluated and compared with the extraction properties of
non-irradiated solvents to assess the impact of the degradation
products on extractions properties.

HPLC analyses of irradiated samples of CyMe,-BTBP
and CyMes,-BTPhen indicate that the stabilities of these
ligands are higher in FS-13 than in the cyclohexanone-type of
solvents.

The results of extraction studies showed that the
extraction properties are significantly influenced by
degradation products contained in these systems. Surprisingly,
the distribution ratios for both americium and europium
increase with the absorbed dose for the system with CyMeg-
BTPhen in FS-13. Obviously, the degradation products of this
ligand are efficient extractants, too.

This work was supported by the EU grant SACSESS 323282
and by the CTU grant SGS15/216/OHK4/3T/14. Thanks are
also due to the Marshallton Research Laboratories Inc., USA,
for providing samples of the FS-13 diluent.
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Structure and properties of steel alloys is object of
extensive research'?. Unfortunately, a lack of experimental
data about these systems still persists. Some information can
be found in the literature, but these data are usually
incomplete’. Due to necessity to use exact experimental data
as an input data for many simulation programs, numerical or
physical models and requirements of practice (i.e. casting,
welding), an investigation of steel alloys is highly topical
theme.

Missing data, such as temperatures of phase
transformations, heat capacity and others can be obtained
using thermal analysis measurements*. The DTA (Differential
Thermal Analysis) is one of the possible methods. Another
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common method is the DSC (Differential Scanning
Calorimetry).

Also, missing data can be calculated using simulation
programs. As for all calculations, it is necessary to validate its
results with exact experimental data, i.e. density, enthalpy,
heat capacity and other material data’. It is also suitable to
support these data by structural and phase analysis.

In this paper, temperatures of phase transformations,
latent heat (of melting), heat capacity, linear coefficient of
thermal expansion and surface tension of one real steel grade
were obtained. Also, theoretical calculation of properties of
this steel grade was performed and compared with
experiments.

Calculated temperatures, except for temperature of
eutectoid transformation, are in good agreement with
experiments. Calculated latent heat and heat capacity are in
very good agreement with experiments. The agreement
between measured and calculated linear coefficient of thermal

expansion and surface tension is also good.

This paper was created on the Faculty of Metallurgy and
Materials Engineering in the Project No. LO1203 Regional
Materials  Science and Technology Centre—Feasibility
Program"funded by Ministry of Education, Youth and Sports
of the Czech Republic, TACR project No. TA03011277 and
student projects SP2016/90 and SP2016/103.
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Ulohou prezentovanej prace bolo §tadium moznosti
aplikacie prietokovej coulometrie ako coulometricke;j titracie.
Metdda sa pouzila na analyzu fosfore¢nanov vo vzorkéch
odpadovych vod. Princip stanovenia spocival vo vzniku
molybdofosfatu a jeho naslednej jednoelektronovej redukcii.
Fosfore¢nany po reakcii s molybdénanom aménnym vytvaraja
komplexnii zlaeninu. Podla literatiry' je pomer P : Mo
v zluenine 1:12. Takto viazany Sestmocny molybdén sa
elektrochemicky redukuje na pdtmocny pri rozdielnom
potenciali ako molybdén neviazany do soli
heteropolykyseliny.

Podl'a mnozstva takto zredukovaného molybdénu je
mozné stanovit’ obsah fosfore¢nanov. Vysoky pomer viazania
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molybdénu a fosforu zarad’uje danti metédu medzi velmi
citlivé metdédy kvantitativnej analyzy fosforecnanov vo
vodach®. Fosfor sa vo vodach vyskytuje prevazne vo forme
roznych fosfore¢nanov: anorganické fosfore¢nany,
polyfosforenany a organicky viazany fosfor. Metddami,
ktoré si v beznom laboratoriu dostupné, stanovenie
jednotlivych skupin zli¢enin, nie je mozné dosiahnut’ celkom
exaktné rozdelenie. VSetky skupiny zlucenin fosforu
stanovujeme tak, ze sa prevadzaju na rozpustné anorganické
orthofosforeCnany, ktoré sa potom stanovuju absorpénou
spektrofotometriou®,

Prezentovana metoda je pri optimalnych podmienkach
aplikovatel'na v koncentratnom rozsahu 1,510 az 5,5-107°
mol/dm®. Medza detekcie metody je 3,42-107 mol dm™.
Problém pri stanoveni celkového obsahu fosfore¢nanov
spoc¢ival v mineralizaénom kroku. Ak sa mineralizacia
nepreviedla, stanovili sa len anorganické rozpustné
fosfore¢nany. Ide o novi metddu, ktora je charakteristicka
svojou pristrojovou a manipulacnou jednoduchostou. To je
predpoklad jej dalieho vyuzitia v oblasti stopovej analyzy’.
Skutocnost,, ze je to absolutna metdéda, zarad'uje prietokovu
coulometriu medzi spol'ahlivé a nezavislé metody.

Tato praca vznikla za podpory grantu VEGA MS SR a SAV
(projekt ¢.1/0489/16).
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