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Fig. 1 Chart of automatic calibration equipment of radon monitor
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Fig. 3 Dynamic circular fill radon process of automatic calibration equipment of radon monitor
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ASCHR A SRl 75 A R BT A . Qra: Setting the expected value of radon’s concentration(Radon’s concentration ran-

Ore (= Ok, (0)

ges from 200 Bq/m® to 5000 Bg/m?); Qra (0): Turn on radon producer for the first time, (Radon’s concentration is the certain
expected value from 200 Bg/m?to 5000 Bq/m> and plus 1% of error limit); Qr,(¢): The natural attenuation and leak of
Radon's concentration in radon chamber according to radioactive decay rule (including cabinet absorption) or reducing

radon’s concentration by using scale measuring radon apparatus to remove a little gas.
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Table 2 Analytical result of real samples 1 by radon chamber

B ——— Bl AL 1
i Saly o Y AN X .
&SW}/\(E‘EE/E{E Radonactivity detected Mean value of radon o e T bR
tandard activity . activity detected by 5 1 A F SEH{E A
f rad by equipment for th . ¢ A V-2 Expanded
Ol ragon calibration € equipmen Calibration ~ Mean value of i -
(Bg/m?) (Bg/m?) for calibration factor caibration Repeatability uncertainty
(Bg/m*) factor (k=2)
1 Il 1 I 1 Il
804 2064
824 2320
800 2240
772 2336
872 2256
809 2266 792.2 2251.6 1.01 1.01 1.01 6.5 42 71 64
840 2144
756 2336
708 2192
852 2272
744 2356
T : ik ¥ (Low concentration) ; 1T . % #¢ i (High concentration) .
3O AEMRIOE IS PRRE S A 5 2R 2
Table 3  Analytical result of real samples 2 by radon chamber
e LA S e 1 BAG I AT 339 18
St T TS e RIS A A -
éﬂ“ﬁ: BT *’I {E{H Radonactivity detected Mean value of radon ) BN 1 PR AN 2
Standard activity . activity detected by e 7 SE 4 {8 A&
£ rad by equipment for th . ¢ A & Expanded
of radon calibration € equipmen Calibration ~ Mean value of bili .
(Bg/m*) (Bq/m?) for calibration factor caibration Repeatability  uncertainty
(Bg/m*) factor (k=2
1 il 1 I 1 Il
824 1510
784 1421
724 1480
805 1417
761 1486
1091 1876 711 1455 1.41 1.29 135 48 29 6.6 6.1
716 1402
744 1422
808 1478
742 1510
791 1420
I : {3 (Low concentration) ; Il . & ¥& & (High concentration) .
References

1 LIU Ya-Min, LIU Yao(XIW.E, X| #). China Meas. Technol. (*F BRlXFE K), 2005, 5(31): 121~124
2 HU Hong-Wei, LI Xiao-Yan(HJ £, 258D, Shandong Chem. Ind. (i &AL L), 2005, 34. 36~38

3 QIN Si-Chang. LU Yong-Jie(ZERE B, BKA). J. Navy Med. GHEEEF &), 2006, 27: 166~169

4 Krewski D, Lubin J H, Zielinski ] M. J. Tozicol. Environ. Health, 2006, 69(7): 533~597



1512 o Btk 2 %39 %

5 Shimo M, Sedl O. At. Energ. Soc. Japan Tokyo, 1985 37~42

6 MENG Zhi-Cheng, ZHOU Jian-Liang, PAN Jia-Lin, LI Xian-Jie, QIU Shou-Kang, LIU Liang-Jun(# G . &)
R WEEAR, 24, RAEE, XIR%E). Mod. Electron. Tech. (LA & FH K. 2007, 8(30): 181~186

7 Eappen K P, Sapra B K, Mayya. Nucl. Instrum. Methods Phys. Res. , Sect. A, 2007, 2(572): 922~925

8 Thonas ] W. Health Phys, 1970, 11:113

9 MAO You-Ming(EHM). Radiat. Prot. Bull. (3 4% 3@ 0), 2008, 1(28): 41~43

10 Henry B. Spity. Coleradon, USA EC HA SL. 287

11 Alter H W. Health Phys. , 1981, 40: 693

12 WANG Qing-Bo, ZHU Wen-Kai, QU Jing-Yuan, CHENG Jin-Xing, ZHOU Bai-Chang (P, A 3CHL, s,
BeE., FIEE). Nucl. Electron. Detection Technol. (#w F F 53 #FH L), 2010, 10(30): 1279~1282

13 ZHANG Wen-Tao, JIN Jie-Kun, GONG Xin-Yu, ZHANG Song-Lin, ZHANG Yong-Jian, LIU Yang (3K L. 4
7, FBHT . MK, SR, X %), Ind. Health Occupational Diseases (T 3k T4 5 B2 k5% ), 2003, 4(29):
206~211

14 Tsivoglon E G. Nucleanics, 1953, 11: 40

15 Thomas J] W. Health Phys. , 1972, 23. 783

16  Atika Kham. Health Phys. , 1982, 42 806

17  Jomassen. Health Phys. , 1974, 26: 104

Development of Automatic Device for Calibration of
Trace Radon Analyzers

HUANG Fan', LTAO Zhi-Liang® , HUANG Long-Zhu’, ZHOU Shu-Min*,
TANG Bin ', ZHANG Xing-Lei®, CHEN Huan-Wen"*
(Institute of Application of Nuclear Technology' . School of Mechanical and Electronical Engineering® ,
East China Institute of Technology, Nanchang 330013)

*(Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation, Nanchang 330013)

Abstract A dynamic stability technique for antomatic calibration of trace concentration of radon in the
air and the method for the precise detection of the concentration of radon and radon decay products
were tentatively investigated. A homemade standard radon chamber with the functions of autocontrol-
ling radon concentration, temperature and humidity, formation and collection of aerosol, was con-
structed. Setting up a detective and experimental study platform for radon detection instrument cali-
bration and calibration devices with a radon chamber of 4 m®. This also sveer asa sensitive analyzer for
detction of the radon decay products in radioactive aerosol were carried out. The radon concentration
detected by the device ranges from 370 Bq/m® to 20000 Bq/m?® with the precision of 3%. The calibra-
tion time of the homemade standard radon chamber for a single point is 40 min and for a radon instru-
mentation was 7 h., Moreover, 3 active mode radon instruments and 4 to 6 passive mode radon instru-
ments can be corrected simultaneously. The certificate, report, data and results can be automatically
generated and saved, and the operators can find the results in many ways.

Keywords Radon; Measuring method; Radioactive; Auto calibration
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