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Abstract

Our paper aims to presents the experiments which were performed in order to determine the
¢ and *H accumulation during the functioning time of about 50 years in the thermal column of
VVR-S reactor. A new facility and method for determination of tritium (3H or T) and radiocarbon
(**C) in incinerable solid wastes are described. The protocol consists of oxidation in two steps of
the samples in oxygen atmosphere, HTO and “CO, kept separately and determination of T and
C activities at Liquid Scintillation Counter.

Introduction

Isotopes of interest:

®H (pure B~ emitter Emax 18 keV) and ™C (pure B~ emitter Epmax 156 keV);
Secondary target group:

el (B Emax 708.6 keV/ e ~ capture transition X, e ~ Auger abundance <2%),
S\ (pure B~ emitter E . 65.9 keV),

°Fe (y /X 6 keV (~25% abundance) 7 keV (~3%) e Auger 5.2 keV);

Schematic diagram of the experimental set up for **C and *H determination in irradiated graphite
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Figure 1: Experimental method for simultaneous determination of >H and **C in irradiated graphite
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Equipment

The equipment used in the experiment consists in:

- Pressure oxygen tub with pressure regulator and flow control Rota meter

- 2 tube furnace with temperature controller (RT 50-250/11 Nabertherm type), one for graphite oxidation
(at 800° C temperature) and secondary for catalytic oxidation of resulted gases at water and carbon
dioxide. (700-800° C in presence of CuO wires or ~ 450°C in presence of Pt/Alumina catalysts)

- Cooling units for flue gases with two-stage cooling, first with air and secondary using a recycling cooler
DLK 40 Lauda type coupled at a Proline thermostat.

- Trapping unit for retention of tritiated water over sicative CaCl,

- Trapping unit for retention of carbon dioxide using Carbo-sorb E+

- Radioactive gas monitor (RGM) with lonizing Chamber Overhoff type
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Figure 2: Facility for determination of total T and **C inside of graphite

Conclusion

An apparatus based on silica gel/ CaCl, column and oxidation at high temperature over a CuO catalyst, was
designed and built for T and '“C determination in irradiated graphite. A preliminary experimental protocol for
the combustion of irradiated graphite and retaining separate of T and C was established. The retention
yield of the oxidation compounds was 98%. T and C specific activity distribution in the thermal column of
the VVR-S reactor were determined. The first disc of the thermal column of the VVR-S reactor, located near
the reactor core, contained over 90% of the total activity of T and "C.
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