RATE
I HOT

PITESTI ——LAB
INSTITUTUL DE CERCETARI NUCLEARE

DETERMINATION OF HYDROGEN
CONCENTRATION IN ZIRCONIUM ALLOYS
BY DIFFERENTIAL SCANNING CALORIMETRY
(DSC)

M. MINCU, R. MARINESCU
Institute for Nuclear Research Pitest,
Campului Str., Nr. 1, POB 78, 115400 - Mioveni, Arges, Romania
E- mall: marin.mincu@nuclear.ro




Equipment specifications

TA Instruments Q2000 MDSC with

detachable furnace.

A Sensitivity: <0.2 pWw;

A Discovery Finned Air Cooling
System,;

A Operating temperature range:
Ambient to 725 °C;

A Temperature accuracy: + 0.1°C;

A Baseline Curvature (50 to 300 °C):
<0,15 mW;

A Baseline Reproducibility with
Tzero: £ 10 uW

A Heating rate: 0.01 to 100  °C/min;

A Cooling rate: 0.01to 20  °C/min;




Accessories for sample preparation

Tzero® DSC Sample Encapsulation Press
A key contributor to the quality of DSC
results is the sample preparation.

The new Tzero press takes sample
encapsulation to a higher level of
performance and convenience in
conventional and hermetic sealing of

a wide variety of materials. The press kit
includes die sets for the

new Tzero aluminum and Tzero hermetic
pans & lids.

Temperature [°C)

Aluminum -1 80 %0 600 100 kPa
Platirum 180 % 725 100 kPa
Gold <180 10 725 100 kPa
Graphite 180 %0 725 100 kPa
TAkminum -180 o 600 300 kPa
Alodined Aluminum -1 80 %0 200 300 kPa
Gold -180 %0 725 600 kPa
High Volume 100 0 250 3.7 MPa
Stcinless Steel Amb. to 250 10 MPo




Calibration and Reproducibility of the results

The DSC method is used to estimate the amount
of the hydrogen dissolved in the sample, and also to
estimate the precipitation temperature. The terminal
solid solubility of hydrogen in Zircaloy C, is given by
the relation C,=A exp(-E,/T) where A and E, is a
constant. In order to obtain the calibration curve,
three samples of pressure tube (Zr2.5Nb), with known
concentrations and parallelepiped shape, were used.
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Two spectra on sample 1 245 mg pressure tube. We can see a
very good shape of the peaks




