Optimization of nitrogen-135 production by
iIsotopic exchange in nitrox system

p-

INCDTIM

J-Zs Sziics-Balazs', S Bugeac!, C Varodi', C Lar!, C Marcu', A Balla!, S Radu and M Gligan!

INational Institute for Research and Development of Isotopic and Molecular Technologies,
67-103 Donat, 400293 Cluj-Napoca, Romania, e-mail: zsolt.szucs@itim-cj.ro

/ Abstract \ / Theoretical results \

The main aim of this study was to optimize the operating parameters for PN

producing plant, used at the National Institute for Research and Development of 0.042
Isotopic and Molecular Technologies from Cluj-Napoca, for high-level enrichment of
nitrogen -15 by isotopic exchange reactions between nitrogen oxides (NO, NO,) and 0.041
aqueous solution of nitric acid (HNO;). The optimization was based on the theory of 0.040
ideal cascades applied for square cascades. The theoretical results were compared with '
experimental data obtained in total reflux conditions, using the final column of the >N _0.039
producing plant. Good agreement was obtained between the predicted optimized Z
operating conditions and the experimental data results. g 0.038
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which gives the following integral: (P=0.0384 mol'°N/day, N,=0.00365, N,=0.237)
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When N.= N, and s = § equation (4) becomes:
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The total flow of the square cascade may be determined from:
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Symbols
P Product flow [mol/s] 0.060
N Mole fraction of the desired 1sotope [mol/mol] 0.055
€ Enrichment factor [-]
L Flow rate [mol/s] 0.050
S Stage (theoretical plates) number [-] = 0.045
Np Mole fraction of the desired isotope in product flow (S™ stage ) [mol/mol] % 0.040 P =0.0288 mol/day
N, Mole fraction of the desired isotope fed into st stage [mol/mol] é | =P =0.0336 mol/day
N, Mole fraction of the desired 1sotope feed flow [mol/mol] [,'4\] 0.035 ‘ —P =0.0384 mol/day |
Y Normalized rate of production [-] 0.030 o —P =0.0432 mol/day
I Cohen, K.: The Theory of Isotope Separations, McGraw-Hill, New York, 1951 0.025 . —P =0.048 mol/day
\_ / P = 0.0528 mol/day
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