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Adsorption and Desorption
Characteristics of Fission Molybdenum on Alumina
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ABSTRACT

Mo-99(Molybdenum) is the only source of Tc-99m(Technetium) which is most frequently used in
nuclear medical diagnostics and the demand is on the increase recently. Separation and refining of
Mo-99 was investigated by adsorption and desorption on alumina. At pH=0. 63, adsorption isotherm of
Mo was fitted by Redlich & Peterson equation using the adsorption experimental data. It was found that
the pore diffusion model (D,=1.4X10 °cm/s, K;=0.4cm/s) agreed well with batch adsorption ex-
perimental data. RTDs(Residence Time Distributions) were measured and axial dispersion coefficients
were obtained in the fixed bed adsorber according to the changes of the flow rate using 0.05%-NaCl.
From the adsorption experimental data, it was shown that the behavior of breakthroughs depended on
flow rate. Mo recovery yield was increased as adsorption flow rate was increased and desorption flow
rate was decreased.
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Table 1 Physical properties of alumina

material .
o Alumina
characteristics
surface area 120m*/g
particle pore volume 0.23cc/g
apparant particle density 3.4g/cc
average particle diameter 0. 00908cm
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Table 2 Required adsorption time and quantities to the
breakthrough point of Mo adsorption in alumina
column
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Table 3 Adsorption and desorption quantities according to flow rate change

Desorption 10cc/min 15¢cc/min 20cc/min
flow rate | Adsorption | Desorption | Recovery | Adsorption | Desorption | Recovery | Adsorption | Desorption | Recovery
Adsorption quantities quantities yield quantities quantities yield quantities quantities yield
flow rate (mg) (mg) (%) (mg) (mg) (%) (mg) (mg) (%)
13cc/min 67.3 61.9 91.9 67.3 60.2 89.4 67.3 59.8 8.9
20cc/min 7.8 66.9 93.2 71.8 66.1 92.2 7.8 66.0 91.9
26cc/min 41,5 41.1 98.8 41.5 39.3 94.7 41.5 8.6 90.6
30cc/min 20.9 20.7 99.3 20.9 20.4 97.6 20.9 20.3 97.1
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> bulk liquid solute concentration(mg/cm®)

> pore liquid concentration(g/cm?)

. diffusion coefficient in particle phase
(cm?/sec)

> fluid film mass transfer coefficient (cm/sec)

: particle adsorption quantity(mg/g)

: particle radius(cm)

> time(s)

. particle porosity

* apparant density(g/cm®)
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