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Table 1. Symbols and units used in Jacobi model [1]

Symbol Units Meaning
Se atoms/h Radon input rate
Ccy atoms/m? Concentration of airborne unattached nuclides
(o atoms/m® | Concentration of airborne attached nuclides
Cs atoms/m? Concentration of surface deposited nuclides
Ccs* atoms/m® | Volume-equivalent concentration of surface deposited nuclides
A 1/h Radioactive decay constants
u Bq/m? Activity of airborne unattached progeny
A Bg/m? Activity of airborne attached progeny
& Bq/m?® Activity of surface-deposited progeny
Is* Bq/m? Volume-equivalent activity of surface deposited progeny
S m? Surface area available for deposition
v m?3 Volume of room or space being considered
Ay 1/h Ventilation rate constant
Aa 1/h Attachment rate constant
V& m/h Deposition velocity for attached progeny
Vg m/h Deposition velocity for unattached progeny
P1 - Probability that the decay product will recoil (detach) from the aerosol
particle when the attached Po-218 decays
Ad® 1/h Rate constant for deposition of attached progeny -
Ad® 1/h Rate constant for deposition of unattached progeny
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Fig. 1. Cell diagram for indoor radon and radon progeny 1]
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Table 2. Conditicns for samnpiing and measuring

Radon Standard Chamber Radon Generator
Parameter

5 L/min 25 L/min 5 L/min
Flow rate, U 5 L/min 25 L/min 5 L/min
Collection time, T 5 min 5 min 2 min
Starting time for count, i, 2 min 2 min 2 min
Finishing time for count, ¢
Po-218 4.49 min 4,49 min 4.49 min
Po-214 33.33 min 33.33 min 33.33 min

(2000 sec) (2000 sec) (2000 sec)
Efficiency, Y 17.63%
Decay constant of Po-218, A a 0.225 / min
Decay constant of Bi-214(Po-214), 0.03477 / min
}\C
EAA3030) 2+ ¥ (Radon Standard Chamber) SAMPLING

o} A o 20000 #/em® ARFHFAZE ¢
16,000 #/cm® <)ol L, 2+ E B A 7)(Radon Gene-
rator)¥= HAYAR BEL HYAF Y] 98 =
A&7 28 F389 7] BEel 1,000 #/cm® ol 8t
PAzE s F HAA zhzte] P4
71% Aol Agste AEE vwiws) By
FAFHo g AA Aol7t Fg ¥ Uk F }E
wAe] 271E 1Estod BlE XEHe 2EY
o2, BE HA7E vEARE e EFE

E A7 A B 2% g A9Fe 4§ gEo]
TASE FHFVYY Ra-226 1 mCig 02 m® &
g =3

W AXME ) (Fresh Air B¥
N7F2)E 5 L/min® &%

£2 §YAAM 20m®
o] gHoz BESNE B

7 250 pCi/L B2
FAAATHS], ol a}{cﬂmz BAFS TEE

ojlmg ZE WAR

=2

=

alE
BE 5 L/min® S%&
AFste] ZH3A0h
B8 FE AYE AL A7) 28 mX28
mX24m2 % 20m’e) AHolx, FE HEF

fru

27 A

Al

2

- Rn Generator (Unattached)
+ Rn Standard Chamber(Attached)

{

MEASURING

+ SiB Detector
- Alpha Spectrometer

4

ANALYSIS
+ Multi Channel Analyser

v
CALCULATION

+ Personal Computer
+ Determination of Ii, S(I;)

Fig. 3. Procedure for experimental determi-
nation of radon progeny concentra-
tions

A

EE& 10~120 pCi/L M2 2HE8 T

-2 A
FE EFHYEZRY 5 L/min, 25 L/ming

o) L=
AT
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2. Jacobi Model0ll 2|3t O|2X A&

Jacobi Model°ll 9| @ & AP F9) FE AL
AADEZEE Hae7tAE ol83td  Po-2187%
Po-214 ¥ Fo} A ¥ & S 7 U4 2
gt Al AR s e Z4Zbe) 1Ak B 39 Zo)
Aa AB, Ac € Po-218, Pb-214, Bi-2149] ¥4
24 2+7} 1337/h, 1.552/h, 2.111/h0l 3, A, &
87182 gBE EFHojU gt 2 B 2L
1oz 7H5 5 06/h(glolth.

Aa© 3715 YA 2 EE FUIF 4R
Fro we Wse Aoe vy gL Yoz
7% # g9l

Table 3. Parameters in Jacobi mode! for

calculation
Parameter Radon standard Radon
Chamber Generator

Aa 1337 /h 1337 /h
AB 1552 /h 1552 /h
Ac 2111 /h 2111 /h
Ay 06 /h 06 /h
Aa 80 /h 5 /h
A 72 /h 20 /h
Ad 072 /h 02 /h
p: 0.83 083
Io 50 pCi/L 250 pCi/L

7% 9A A¥EUh = FNF dAE=E
(em®) X ARAF (cm¥/h) 971X, 2EAFE
4R Z7le] wel 2 ge] day, HEes
5%10 *cm*h[1]& AH&3ch webA, e #F
A9 A9 FNF dASEY 16000/cmPol =22
371% 94A AYEL 80/h o, BHE EYIY
ALde FNF YAFE7E 1,000/cmPolBE
5/hz gt

A E FNF A& 02 FGE AHF
ERRAEE 0g) Hog 78 & A1l

DETERMINATION OF FACTORS
O\Vy A.a ) g , )"d.)

: Rn Generator (Unattached)
* Rn Standard chamber
(Attached)

!

CALCULATION

< 1aU, 142, I%*
- IV, I, Ics*

{

CLASSIFICATION

+ Free: IpU +142, IcU+ Ic2
- Surface Deposition:
Ia8* . Ics*

COMPARISON

+ Theoretical Values :
- IAU +142, IVU+ Ic?
+ Experimental Values :
Ia- Ic of Attached
Ia- Ic¢ of Unattached

Fig. 4. Procedure for theoretical calculation
of radon progeny concentrations
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%olH, B& LA 79 B9, Po-218 4.74%°) 1,
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Fig. 5. Comparison of experimental and theoretical values
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THE F AAAT o] 23 AR E o] 2R}
()7 ZHE F QA7 AE) B} FBHL 7@
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ol8R ANZAAY 4¥F A} E 4.9
A} Zo] Po214E FE WAV A, olg
/249 Bl7) 19220%2 2 RAo)E Yehym
ded, ol B 2477 D5 HEL @
AA7E2 NENPAT) 2802 ST §
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9 ARG dAAoz HY Y] 27} 2
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Table 4. Comparison of experimental and
theoretical results

Unit: %
Radon Standard Radon
Chamber Generator

Comparison

Po-218/Rnj Po-214/Rn | Po-218/Rn| Po-214/Rn

Experimentall 54.25 10.93 4597 2.82
Resuits

Theoretical 51.92 10.14 46.42 542
Results

Theo./Experi.| 95.71 9277 | 10098 | 19220

2ol A9 dAHE #4942 + A

Y, oJBXe HE AYFo] EWY BFY
(Deposition) 8 ¥&& AL 3715 949 2
#¥ & (Attached Radon Progeny)® A% &%
% & F¥(Unattached Radon Progeny)& 33+ 3t
o2 A9 via Ho gtk e, BH) ,
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The Determination of Radon Progeny
Concentration in Controlled Radon Environment

Kyung-Won Seo * Byung-Kee Lee*

Korea Atomic Energy Research Institute
Kangwon National University*

Summary

A standard radon chamber and a radon generator adjusted by ventilation system which
had used in this research were assumed to calculate theoretically the concentration of radon
progeny using Jacobi model theory. On the one hand, the filter sampled from the radon standard
chamber and the radon generator was measured and analysed by the alpha spectrometry
method. It is clear that measured result shows a good agreement with theoretical result.

Therefore, it is observed that this research can made a great contribution to more accurate
internal dose assessment by alpha emission of radon progeny in indoor radon environment,

and fast individual measurement and determination of concentration for radon progeny.

Key words : Radon Progeny, Attached radon, Unattached radon.



