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Study on rapid radon determination method based on small scintillation chamber

WANG Zheng-Xia, L1 Zhi-Qiang , LI Yan-Qiu, ZHANG Shu-Yan, XU Yong, LI Lei
(Hengyang Normal University, Hengyang 421002, China)

Abstract; The scintillation chamber with high detection efficiency is the main method for radon measure-
ment, but it needs to stand for 3 h after sampling before starting measurement. In order to meet the
needs of rapid measurement of radon in scintilators, a rapid measurement method for radon in scintila-
tors was established according to the decay relationship of radon and its progeny under the same efficien-
cy condition of Rn-222, Po-218 and Bi-214. Based on the integral counting method, the calibration factor
K, at the measurement period of 60 min was used to calculate the theoretical calibration factors at the
measurement period of 30 min and 15 min. A 54 mL scintillation chamber with a detection efficiency of
approximately 100% for radon and its daughters was selected to carry out rapid calibration experiments
at a radon concentration of 20 Bq/ml. The experimental results show that the error between the experi-
mental value and the theoretical value is within 5% , which can realize the rapid measurement of radon in
scintillation chamber.
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Fig. 1 Simplified decay chains of radon and its daughters
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Fig. 2 Experimental verification device diagram

RS NS R NP R S N 2 i
AN [0 5 39 %) 220 2 PR I 208 A 7 A
ZlF: (1) &5 28 B S 76 45 8 THEIO h 47 52 56
B ORI R R 5 (2) B E AT S i)
WA TR s TR 22 W6 R /N AR
TS A AR 7 AR 1 o R IR AR R I
RUEE] 100% , BRI pe = o =ns” AR 54 mL Y

INIRR ZE 53R NS A AR A S LG JE PR 2% - (D
JINDRVRR S AT T D) A B S /N T Rn-222 J H 7
IR o BT RS 5 (2) /AR N 3R
KAWL PR 3B 50 1 ZnS(Ag) 1,

A SCHEHUH B 20 Ba/mL (9 & I8 A A b ifE
SR B NNERE (AR R 54 mLL, SEES AL IR B
12~21 CAnfERSE. M EGR 2, T IR
N HTFIR AR o LT P2 R O 5 1
RERIC k. FDI125 & &L 7 A A TAE & e i B o
—539 V. ESEHRERBOLE W /NA MR E N Bk
DNt 5% B 1 2 S L % AR IS R A1 PR
FD125 %t 43 Hr A A5 Fofl. R Te S AN
1 mLAYEHE I 1 mL S0 U8 58 A JL2s /)
KR . ATFAR B A4S 1 i e Al /N R = 9 Y
S AEZS [A] P e e BERs ZNDR R = P e P AR
3. 7X10° Bq/m’.

. _ 20 Bg/mLX1 mL__ 5 3
G mLx10 e o 7710 Ba/m

FRAELE ARG HE INARR = A FD125 &L 73 it
ASCHF LB R A g 14 SR S s ) AR R R ]
W e R A P2 A 0 S o B FE Naw B
T, =60 min B 95 o REFE0ACA L CD BT 315
REIZER T Ko, R K EMR QD a5
PR B TR] JE 4 1) 220 B2 TR -

4 HR5WR
A1 FD125 2 0 #r AN 5 T =60 min 5 /)

024004-3



% 59 &

v K FRCH RAF O

%28

DNk % N A B H A A8 P2 A Y o R AT
M 10 YA SR (R B 2 IR b o Tk B AR A K
(DAFBNZIFER T Ko, PRGN A D3] Ky F
K . B e 20 NAEARAX A2, 5
UEPRIEE (H R4 R.

4.1 MZE K,

INARR AR EA S 3. 7X10° Ba/m®. AT
R R THBOE R P AS B4, I 28 50
VE/NIRIMRZS S5 0 AR IS, DA foxd 2 9 &35 2R 7 A
SO S IR RS AU B b RN A R
XffE FD125 &AL Hr A LA 15 48 b o, 30
B FIRTEAS T A B o B F B 3 B2 0
10 YJEI R 60 min BB o R F A, H bR
HEREAE W S i, A (D R3] 2 K 1
Koft, g5k 1 prn.

F1 KRR
Tab.1 Test results of K,

5 ANNRRETTEUE Ko/(Bqsm™? + cpm 1)
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Tab. 2 Measurement results of 30 min period
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Tab. 3 Measurement results of 15 min period
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6 71 422 5. 199 ~0.52
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