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Abstract : New polysulfone scintillation proximity membranes were prepared by impregnating Cerium Activated
Yitrium Silicate (CAYS), an inorganic fluor, in a membrane structure. The membranes were applied to detect the
radionuclide contamination directly without the aid of a scintillation cocktail. The preparation of membranes was
divided into two processes. A supporting polymer film was made of casting solutions consisting of polysulfone and
solvent, their cast film being solidified by vacuum evaporation. CAYS-dispersed polymer solutions were cast over
the first, solidified polymer films and coagulated either by evaporating solvent or by exchanging solvent in the
solution with nonsolvent in a coagulation bath. The prepared membranes had two distinguished, but tightly attached,
double layers: one is the supporting layer of dense polymer film and the other the detecting layer consisting of
CAYS and polymer. The radionuclide counting results revealed that the prepared membranes were efficient to

monitor radioactivity contamination with reliable counting ability.
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Fig. 1. Schematic diagram for membrane preparation.
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Table 1. Preparation Conditions for CAYS-impregnated Membranes and Their Structures

First casting solution Second casting solution Coagulation method Structure(First layer) Structure(Second layer)

1 PSF/MC PSF/DMF/CAYS Methanol immersion Dense Highly Porous

2 PSF/MC PSF/DMF/CAYS Water immersion Dense Highly Porous

3 PSE/MC PSF/MC/CAYS Methanol immersion Dense Moderately Porous
4 PSF/MC PSF/MC/CAYS Evaporation Dense Dense
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Fig. 2. Cross sections of CAYS-impregnated membranes: coagulated by immersion into methanol (a) and water (b) with

DMF as the second casting solution's solvent.
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Table 2. Radionuclide Detection of CAYS-impregnated Membranes

Second casting solution Coagulation method CPM
I PSF/DMF/CAYS methanol 279.6
2 PSF/DMF/CAYS water 2238
3 PSF/MC/CAYS methanol 240.4
4 PSF/MC/CAYS evaporation 2304
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Fig. 3. Cross sections of CAYS-impregnated membranes: coagulated by evaporation (a) and by immersion into methanol
(b) with MC as the second casting solution's solvent.

Fig. 3@)9) 3AAA e BHoESE qA9 & @ %ol 471 FAAZHB) =2 A%
Stk AX% glo] CAYS £ §42 FASANRE  AuHer ¥ A2k 2RY A9, o] BF A
A% AZE e 2AA7) e 54& AW 24a8e A2 Jehlil Gk oled @ge
CAYS Bta) WAL 4EAE datel 4 wAS B dof =A ASHE, ZHL o]
48 BAe 2He o2 A5 IEA A% BHE /139 G 9P wed o 1
of Gam AANA ANAAE ARE FHHS AP Q&S WANATE) 24 el A A%
welo] 5YF ol B AFL IS st o A5 2] Ak webA, Table 200 BeIAE u}
= e g2 ASsle 9 BX) e 2% 5 2ol uMaLgolls 9 Meksd] 34
ok Table 20 BelAE vl Bol, YHoE A A3 B ASe) AR we AL HUD
@ 54e giEEgoltols o4 vEksd ¥ Rye] 24l B Al 7 Bt 2 Aot 9l
ANA AZP ool 71 95T SAS UGS 08 AR d, B U ARE Aol
W, MgdEeeolsg Agsle wekse] ANA 9e ¥ HRaEES} B AAH0] YHE
A Az o] Urlx 233 Wy F 4UEeE  no 3e A Jjddca #49 & ok
e 27 etk AUdERgel=g A oHF Ve HATE ALY v B
g3iol AxE 2] @A S4o] Fu vekE ¥ WL AVE o)F TR AzY $HY 72 9
Aok 2o 18T Aol 2 AolF HolX AL T WA BAL tew Lo| Held & Uk A, B
WEEEolel=g ol A Az v B 94

97 ) 2 & 4+ Ak Ee v 7=
BEe o A GERE AW o) A B
I A

_IT.__
AA drt v e ddagmase] ot YSol ALE-S Fof Alzxn]

2, Ak AL RERS] S5 g o3

je, B Folg WA AEel weel slol Aol RSk gl A7bAR CAvsel 2o o
o W R3e] 2ASHE CAYSS gdo] B ulRel o ¥4AE W Auck ol wls), olF Fxe]
ZASE CAYSO] Wls) Arjdom Ave AL 9 %) A9 ANAL A8HE 14 Y TEY 2P
Fonh A ol @ 1AH AL AUE CAYS FAFS
B8, 24T PAEAS BA BN AFE AASE 9L FooA, FHL A4 43
%ol GG FE T A 0ol ek shbe gl & ZUAAt SA, A% 4HY 2 Mg 37
ER A) §BAY FEI B £% EF §%  ARE B 5 Ak YT 24 CAYS ATg
AE P Y DRA TVt THESE Y S ETHAL 9, 23 Fxe) G 9Y TEE A
Ask ool $HY PHAFA FEAEE Hol Uk o) v A YABE, 3
Ao o
4%

Membrane J. Vol. 12, No. 4, 2002



246

3
=

CAYS7} 3=
uw @;5 4

4E g2

- {e]
T8&

e

A EEE s 1

A A=A 23} A
034 TE B A
, Adlg X Folrlol =%
oﬂ 250 BA
A vepstor, o
o] ool #&HHE A

B A7 2002d% Her|eRe] dxgaTd
AIde) dgoz FaER oY, ofd A=Y

ikl

b

re

Ho

1. U. S. Nuclear Regulatory Commission, “Radiation
Safety Surveys at Medical Institutions”, Washing-
ton DC, NRC Regulatory Guide 8. 23, Rev. 1,

January (1981).
2. R. C. Klein, L. Linins, and E. L. Gershey,
“Detecting removable surface contamination”,

Health Phys. Soc., 62, 186 (1992).
3.S. W. Wunderly and J. F. Quint, US Patent

dugl, A 12 H A 4 F, 2002

10.

11.

. C. G. Potter and G. T. Warner,

. M. J. Han, P. M. Bummer, and M. Jay,

. M. J. Han, P, M. Bummer, and M. Jay,

. M. J. Han, and M. Jay,

4,916,320, April 10 (1990).
K. A. Schellenberg, US Patent
December 31 (1985).

4,562,158,

. L. F. Costa, D. C. Harrington, and R. S. Miller,

US Patent 4,692,266, September 8 (1987).

“Scintillation
counting of harvested biological samples with low
energy beta emitters, using solid scintillant
In H. Ross, JE. Noakes, and J.D.
Spaulding (Eds.), “Liquid Scintillating Counting

filters”,

and Organic Scintillators,”
Lewis Publishers, (1991).

Chelsea, Michigan,

“Solid
scintillation proximity membranes 1. Character-
ization of polysulfone-inorganic fluor morphol-
precipitated from NMP J

140, 235 (1998).

ogies solutions”,
Membrane Sci.,
“Solid
scintillation proximity membranes. II. Use in wipe
test assays for radioactive contamination”, J.
Membrane Sci., 148, 223 (1998).

“Radioactivity measure-
ment of radionuclides using solid scintillation
proximity membranes prepared from polysulfone
and an inorganic fluor”, Korea Polymer J, 6(4),
341 (1998).

M. 1. Han, “Use of fluor-impregnated polysulfone
membranes for measuring radioactive contami-
nation in laboratories”, Membrane J. Korea, 9(2),
132 (1999).

M. Muramatsu, “Radioactive tracers in surface
and colloid science”, Surface and Colloid Science,

6, 101 (1973).



