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Experimental 

Materials and methods 

All the chemicals used in the experiments were of analytical reagent grade. and were 
purchased from E. Merck (Germany). Yttrium oxide powder and Strontium carbonate were 
product of Johnson and Mathey. Commercially available EDTMP was obtained from Dojin 
Laboratories (Kumamoto, Japan). Whatman 3 MM chromatography paper was used for 
ascending paper chromatography and paper electrophoresis studies. Membrane filters were 
obtained from Millipore USA. Strontium-90 was purchased from Amersham UK. 

Production of, Strontium-85 and yttrium-90 

Known Quantities of yttrium oxide/strontium carbonate targets were sealed in quartz 
ampoules and cold welded into aluminum cans. The irradiations were carried out inside the 
core of the 10 MW swimming pool type Pakistan Research reactor-I (PARR-I) for up to 120 
hours at a neutron flux of ~1.5x1014 cm-2 s-1. The irradiated material was dissolved in 
concentrated hydrochloric acid, evaporated and taken in distilled water. 

Activity measurement 

Yttrium-90 samples were measured in an ionization chamber (Capintec CRC 15R, USA) 
when used at the megabecquerel (MBq) level and with a beta counter , when used at lower 
levels. The 90Sr was also measured by beta counter. The 85Sr was measured by gamma 
spectrometry on an HPGe solid detector. The HPGe spectrometric system was calibrated 
using standard calibration radioactive sealed sources.  

Filtration of 90Y colloid by glass wool 

Approximately 10 mCi of the radioactive solution was taken in 1 M HCl. The pH of solution 
was adjusted to12 with concentrated NaOH and filtered slowly through a small glass wool 
column The glass wool then washed with 1 N NaOH and washed again with more dilute 
NaOH of pH 9.00. one N HCL was then slowly passed through glass frit. In order to eliminate 
a possibility of the presence of any trace quantity of 90Sr in the filtrate, the procedure 
mentioned above was repeated. The resulting filtrate was shown to contain only 90Y as 
evidenced by a half-life. 

Filtration of 90Y colloid by membrane filter 

The present investigation was planned to study the state of carrier free 90Y in filtration process 
with membrane filters. This type of filters is effectively impermeable to particles of colloid 
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size, and by the constant area and uniform pore size of the filters, it would be expected to 
obtain more quantitative results. 

The chloride solution of 90Sr in equilibrium with 90Y was neutralized with NH4OH and passed 
through Millipore bacteria filter papers.  Washing was performed by 1 M NH4OH. Removal 
of 90Y was achieved by 1 M HCl. 

Preparation of 90Y-EDTMP 

EDTMP was dissolved in distilled water or dilute NaOH. 90Y chloride solution was added to 
the EDTMP solution. The pH was adjusted to 8. 

Paper chromatography 

Five microlitre (µl) of the test solution was spotted at 2 cm from one end (bottom end) of 
Whatman 3 MM chromatography paper strips (14 x 2 cm). The strips were developed in 
pyridine/ethanol/water (1:2:4), dried, cut into 1 cm segments and the activity was measured. 
Some times strips were scanned by 2π Scanner (Berthold, Germany). 

Results and Discussion 

Various experiments were carried out for the separation of 90Y from 90Sr using colloid 
formation behavior of 90Y in basic pH range. When the acidic solution of 90Sr/90Y was treated 
with NaOH and passed through a small glass wool column, more than 95% 90Y was retained 
on glass wool, which was further washed with 0.1 M NaOH. The 90Y was extracted in 1 M 
HCl. Radionuclidic purity was determined by half life measurement. The contamination of 
parent was less than 0.0001 %.  Similarly when the colloid was passed through membrane 
filter more than 95% 90Y was retained which was recovered by 1 M HCl. The contamination 
of 90Sr was less than 0.0001 %. 

The stock solution of 90Sr/90Y in NH4OH/NaOH was again passed through Millipore filter 
paper or glass wool after one week. The retention of 90Y was insignificant. The equilibrium 
mixture of 90Sr/90Y was acidified with HCl and again precipitated with addition of NH4OH or 
NaOH. The basic solution was passed through the Millipore filter or glass wool. More than 
90% activity of 90Y was retained, which was finally extracted in 1 M HCl It was concluded 
that for recovery of 90Y from 90Sr by colloid formation, the acidic solution of 90Sr/90Y shall be 
freshly precipitated by NH4OH or NaOH. 

It was also observed that the adsorption of 90Y was quite high when the 90Sr solution was left 
in a glass vial for the growth of 90Y. However it can be easily extracted after keeping it in 
boiling water bath for few minutes. 

The separated 90Y via colloid formation was used for the labeling of EDTMP. Labeling 
efficiency of 90Y-EDTMP was more than 98%. 
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