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Filter Type Pore Size Diameter Color Maker Company
Millipore AA 0.8 um 47mm White Millipore Co.
Durapore DV 0.65um 47mm White Millipore Co.

HV 0.45um 47mm White Millipore Co.
Metricel DM-800 0.8 um 47mm White Gelman Science Co.

DM-450 0.45um 47mm White Gelman Science Co.

GN 0.8 um 47mm White Gelman Science Co.
Versapor 800 0.8 um 47mm White Gelman Science Co.

450 0.45um 47mm White Gelman Science Co.
Nuclepore 0.8 um 47mm White Nuclepore Co.
Glass Fiber 47mm White Reeve Angel Co.
934AH
Whatman No.41 47mm White Whatman Co.
Gelman Spectro Grade 47mm White Gelman Science Co.
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Table 2. The electric charge and tearing characteristics of selected filters.

Filter Type & Pore Size Thickness{(g/m?) Electric Charge Mechanical Strength
Millipore AA-0.8 um 4 Cling Good
Durapore DV-0.65um 82 Cling Good
HV-0.45um 79 Cling Good
Metricel
DM-0.8 um 44 No Cling Good
DM-0.65um 32 No Cling Good
GN-0.8 um 33 Cling Good
Versapor 0.8 um 85 Cling Better
0.45um 85 Cling Better
Nuclepore 0.8um 86 Cling Good
Glass Fiber 934AH 66 Cling Good
Whatman No.41 79 No Cling Better
Gelman Spectro Grade 83 Cling Good
Table 3. The Pressure drop depending on selected filters during the sampling periods
Unit : Pa*
Flow rate
Filter Type & Pore Size
5 L/min 25 L/min
Milipore AA-0.8 um 2.8 (5.01 L/min) 14.2(25.82 L/min)
Durapore DV-0.65um 5.1 (5.08 L/min) 24.3(24.50 L/min)
HV-0.45um 12.8 (4.82 L/min) 54.6(12.74 L/min)
Metricel .
DM-0.8 um 3.7 (5.05 L/min) 17.7(25.80 L/min)
DM-0.45um 8.8 (5.21 L/min) 37.2(21.62 L/min)
GN-0.8 um 2.8 (5.16 L/min) 17.7(26.19 L/min)
Versapor 0.8 um 3.2 (4.77 L/min) 17.5(25.58 L/min)
0.45um 6.5 (5.08 L/min) 30.4(23.16 L/min)
Nuclepore 0.8um 4.8 (5.14 L/min) 41.4(22.31 L/min)
Glass Fiber 934AH 1.1 (5.12 L/min) 6.2(27.94 L/min)
Whatman No.41 1.1 (5.27 L/min) 6.2(23.15 L/min)
Gelman Spectro Grade 0.96(5.44 L/min) ’ 6.2(27.81 L/min)

* Pa=N/m?(Pascal)
() : Actual flow rate after calibration
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Table 4. Performance Index for selected filters. Unit : P.I* X 1000
Attached Radon Daughters Unattached Radon Daughters
Filter Type (5L/min, 5min) (5I./min, 2min)
) FWHM**
& Pore Size Po-218 Pb-214 Po-218 Pb-214
Millipore
AA-0.8 um 34.7 31.2 66.4 65.9 27
DV-0.65um 37.0 27.8 58.5 88.0 25
HV-0.45um 67.7 49.5 83.5 71.4 30
Metricel
DM-0.8 um 57.7 24.9 65.1 52.6 91
DM-0.45um 56.6 51.8 69.7 70.4 35
GN-0.8 um 53.2 55.1 49.2 63.2 23
Versapor
0.8 um 25.9 38.9 63.3 65.8 45
0.45um 42.7 45.1 75.6 62.0 31
Nuclepore
0.8 um 85.7 57.3 87.1 71.8 25
Glass Fiber
934AH 53.8 63.0 55.8 67.4 30
Whatman
No.41 96.8 65.8 82.1 71.8 24
Gelman
Spectro Grade 50.0 43.8 58.0 51.2 39

* Performance Index : The ratio of the peak(in counts) to its area in total counts.
** Unit of FWHM=Channel (1 channel=3.19 keV)

2 kol F4E o L LHEAE Hed o wet, 6.0MeVelste] Izl z|olA EA e
FE9 7§ Po-2148) A4A < Po-2189 A4 7t AR AR o= vebgd. =3 A
HAxo 2A vehte o, ol AZ7lel Po 7t A4 He FellAe wEsHA AHgE 4 4
-2189] 3= R dzse AR 29 9 < Aol

3 Jlddsh A2 FAH Po-218%

FAsE F74 AAANAAN FA2T A5 =] g
22 AN AE7AA ARt §4 g o]

FAZeE Po-218e] W FA2AE 2A v} 2 ATl AL $74 A Te 25
B et GE A4F 4402 A4d & o Ut

23 & oldE £ A4 48" 271 ~%=d L4604 Durapore HVE B olx
o 240z Po-2l4el HE AP UL A wos 4¥A4r we Fe UEhiz g
3.19keVeo]s, FWHMeo] Millipore AA o3} U, 29 HZo A2E A=A Fee A

A 7§ 2744}, Metricel DM-800-2 Al ¢

A A9l xF¢] Millipore AAX T =LA
H oqd3AF 7} £ FWHMS 9142 et 23 Ao



40 BAHREF SR e

2y gAY Fed BEAF Jd4H A4
=7t 8 F5E A$olE Versapor7t =%
ste], AA3l7t TAEHE g A Adzg =2
7Asloll A& Metricel DM-800 #4322 A%
Ae Angch. =g 2 A7 srvde ¢
o2 AN Azg oAFx P g Holshe o
2o} f23A AHgE Relth.

REFERENCES

1. E.O.Knutson and K.W.Seo,

of selected modern filter media for Use

“Evalution

in radon/thorn progeny measurement.”
to be published in Aerosol Science and
Technology in January 1993.

2. W.E.Stephens and T.Hurliman, Alpha
Particles and Alpha Radioactivity,
Chapter 4 of part 9 of the Handbook of
Physics. E.U.Condon and H.Odeshaw,

eds., pp.9-77, McGraw-Hill, New
York (1958) .
3. M.Lippmann, Sampling Aerosols by

Filtration, Air Sampling Instruments,
American conference of Governmental
Industrial Hygienists chapter p, (1989) .

4. N.Jonassen and J.P.McLaughlin, “On
the recoil of RaB from membrane
filters.” J. Aerosol Sci. 7, 141-149
(1976) .

5. A.Busigin, A.W.Vooren, and C.R.

Phillip, “Collectrion on radon daughters

Environmental Sci-

ence & Technology, 14, 533-536(1980) .

and E.I.Hayes, “The

on filter media.”

6. N.Jonassen

B174: B 1992F

10.

1.

12.

. J.Kruger and M.Andrews,

. W.C.Hinds,

measurement of low concentrations of
the short-lived Rédon—222 daughters in
the air by alpha spectroscopy.” Health
Physics, 26, 104-110(1974) .
E.O.Knutson, “Modelling indoor concen-
trations of radons decay products.” in:
Radon and its Decay in Indoor Air. W.
W.Nazaroff and A.V.Nero, eds., pp.
161-202, John Wiley & Sons Wiley
-interscience Publication, New York
(1988) .
“Measure-
ment of the attachment coefficient of
Radon-220 decay products to monodis-
persed polystyrene aerosols.” J. Aerosol
Sci., 6, 21-36(1976).
Aerosol Technology, ppD.
187-210, John Wiley & Sons, New York
(1982) .
T.T.Mercer, “The effects of particle
size on the escape of recoiling RaB
atoms from particulate surfaces.” Health
Physics, 31, 173-175(1976) .
K.W.Tu “A
system for monodisperse
of different physicochemical
13(5),

condensation  aerosol
generator
aerosols
properties.” J. Aerosol Sci.,
363-371(1982) .

I.M.Fisenne and H.W.Keller, The
EML Pulse Ionization Chamber Systems
for Radon-222 Measuremements, Envi-
ronmental Measurements Laboratory

Report, EML-437(1985) .



ARY S LA BE AU A 24 S AFA oA Bt

Evaluation of Filter Media for Use in Alpha
Measurement of Radon Progeny

Kyung-Won Seo , Earl O. Knutson*
Korea Atomic Energy Resaerch Institute

*USDOE Environmental Measurements Laboratory

ABSTRACT

A study for the evaluation of selected filter media that need further characteriza-
tion particularily in the context of alpha measurements of radon progeny has been
carried out by investigating physical characteristics and using the alpha spectros-
copy. Physical characteristics was investigated by electrostatic charging and
mechanical strength of filters, and then pressure drop before and after sampling was
tested. Alpha spectroscopy was used to analyze the energy spectra from the
deposition of radon progeny into filters. The results of the assessment showed that
the newer filter types do not have a great advantage over the “old standard”,
Millipore type AA. But Metricel DM-800 is recommended for those situations where
electrostatic charging is a problem. Also this method will be used more effective

for the evaluation of new developing filters in future.

Key words . Radon Progeny, Filter Media, Alpha Spectrum, Performance Index



