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Abstract : Solid scintillation proximity membranes were prepared for measuring the amount of
radioactivity in laboratories contaminated by the radionuclide of *H-cortisol. The membranes, consisting of
polysulfone as a polymer matrix and cerium activated yttrium silicate as a fluor, were used to monitor
the amount of radioactivity without the aid of a scintillation cocktail required for the conventional wipe
test. The test results of the cocktail-free wipe test showed that the prepared membranes were efficient to
monitor radionuclide-contaminated areas with the good counting ability as well as with the decrease of
overall production of radioactive waste. On the. other hand, solvent treatment of the prepared membranes
could induce a significant variation of membrane morphology, but the counting efficiency of the
solvent-treated membranes was not improved than that of the untreated one.
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Fig. 1. Scanning electron micrograph of cross
section of a membrane prepared from a

solution of 45 g PSF/20 ml MC.



Fig. 2. Scanning electron micrographs of the
surfaces of a membrane prepared from
a solution of 45 g PSF/20 ml MC; top
photograph for the air side and bottom
photograph for the glass side.
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Fig. 3. Radioactive counts per minute (CPM) of
*H-cortisol detected following spot test
on the prepared membranes; original
activity of the radionuclide (a), mem-
branes prepared with 4.5 g PSF (b), and
with 25 g PSF (c). The original activity
of *H-cortisol was obtained by measuring
with a scintillation counter after direct
spotting of the emitter in a cocktail-
containing vial. In the membrane spot
test, Il represents the air side, and [}
represents the glass side during cast.
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Fig. 4. Radioactive counts per minute (CPM)
detected following wipe test:
filter in the cocktail (a),

glass fiber
membrane
prepared with 45 g PSF (b), and mem-
brane prepared with 2.5 g PSF(c). The
membranes were assayed in the absence
of cocktail, and M represents the air
side during cast, and [ the glass side.

Table 1. Comparison of radioactive counts per minute (CPM) of “H-Cortisol detected following spot test
on the prepared membranes between before and after the addition of scintillation cocktail

PSF wt. in Exposing surface In the absence of In the presence of A/B *100
casting solution during cast scintillation cocktail (A) [ scintillation cocktail (B)

air side 1,400 1,900 73

45 g
glass side 2,700 3,100 87
air side 2,000 2,400 83

25 g
glass side 3,600 3,800 J 95
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Fig. 5. Surface morphology of a PSF film pre-
pared by vitrification of a PSF/MC bi-
nary solution before (top) and after (bot-
tom) DMF solvent treatment [10].
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Fig. 6. Surface morphology of a PSF membrane
prepared from a solution of 45 g PSF/
20 mi MC with the fluor before (top) and
after (bottom) DMF solvent treatment,
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Fig. 7. Radioactive counts per minute (CPM) of
*H-cortisol detected from the air and
glass sides of fluor-containing membranes
before and after DMF solvent treatment.
B represents the air side during cast,
and [ the glass side.
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