W40 % S WO

20204 9 A Radiation

Vol.40 No.5
Sep. 2020

B

Protection

- IESTRAAR I

BT R AR RN R E RS

FEA L EoHL, K OELANKE

(LAt K=Y B2 G B S AR R E SR %, b st 100871,
2. AR B B AR F 5T B A B B ik 5T 9T, dk 3 102205)

i EAZMRRABHARGEZZRS , ARHARELENGEZNEZ—, ARLRIFEATERENAR
AN BMEHTLEREFEELE RANZEPRERIEGEZRY , ATBF HAEERARRAEEK
BEA R E T AR RIZOREMR, L PR RBEROGKEBRRE AT FEALAAZAFERE EAT A
M, RAARKRBUEARELEFPASTERESZ LR AAZGRE, AHET AL TEEARGEE THAE
W HAERY%, ZAGA ARG G LR F T RA AT A EERE; AR SRR, E— 2% AR
WIRE, FREREAN ZEATAGAEERERD L 826~5 852 Bg/m’ JEA NA T A ABTIRE RS A
30. 8% RH~70. 6% RH J& B WA A& B IR EA R E AR T B B AL AL 40 D Af, ZAE R AERT B RG
P, f 3 B 5 T o, 44 A Tl AU 2 AR £ R4 THF A, 2R 2 ATl AL Lt fe
REEH

KB AE; AAMk; LEAREPEE AT ERERAE

FE DS X859

il 7R 0 7S B OO M A T SR &L (P R ) T
TE 58 5P PR 58 W D by 5 8 R RE TR L R AR
Je BRI 2 A # T Y
PRI LT 7R AR R N D A 4 A B A
AR A N AT 20 B A e, H R PR B2 IA
) Alpha GUARD %4 ( PQ2000, Saphymo , ¥ [ )
PR HE R 47 1) 2 P, 9 0 =0 o /] AR ok A%
198 A0 B vk B (LA R MR AR “ AWK BE ) R UE (GB/T
13163 4R ST B AUk A S AR AL) ) .

AL, AEN R #iE KECEA 30
ZAER P s, PR B Qi3 E B EML EPA 7
[ (%) PTB BfS, % [# () NRPB, 8 K F| W) ARL, H
AR NIRS, 5 [ i) KRISS 2541 ¢ BHIFHLF F1 B
WA IR R A=

T E N 1988 4 J5 A% Tl 5 /< W 52 B (8
A R AR K27 ) WEH T RIS -1 EEZ
Ja YRRk & R A T AR AR B T 4 BE B I A HD -
3 MR AR A PWM EHDETH SR 81
AE,ERERN TREENRERN .08 DSZ-3
AR S, B 0T B B ) B 3l S IR

75 B #5 :2019-05-06

M EkARIRAS . A

B R B I A 1 A A e IR
VAFEJEEE AT LAy N ) 25 0 406 2R 24 R S
eSS PR A AR S A A
BRGNS

Toit s B R AT KRB AR A =, b
SERFAHAT B /NI R B SRR R
S I S W NI s R 1 1 B W o [ AN N € 2
WA S A PR AT RR R L S IR 22 A R AR AR R TR
R Bk 2 A 1 45 S B Im] B, AE S B AR v 49 4
EH U ARSI I B R 2w, H W T
VERFHE G 2 0F AT B R A AE il 28 7 M
e, HEE — A EZRIT 2 RS ZE AW
Alpha GUARD U {3 i1 i 8 Yo ) 2 S s T J 46 36
o5 Z 3 G 1 1T B AR R, B R T R 48 R 22 BB
R 56 15 20 B 1) L FH 7 2K

AR FWHSEme¥%Z R s
(UNCSEAR) 2000 445 ds hy, 38k &5 f
R AN I ol 2 X 4
AR EUR A R AR R ek Y L 5
Hb T IR B GE T, R B AE T AR R AR

TEHER N FEEA (1996—) , % ,2018 4F 7 H ¥k FAL BT K2z 22 Be Wy B2 Bl L8 45 . E—mail ; maoyucai@ pku. edu. cn

- 402 -



FEAG T LA E R E TR R E RS

SE DX, TRJZ A Uk E R K I ) ) 4 5 7 —
AR IR E KPS T R AR T Ak
JEH R R TR S AR R FRATTAT R T —
BRT IR TR R S A E RS
PR A AR G O D AR A
HLERESE AT BB 0 A 1A, B3 T iRy i 0
A4 B S A A R B, B O A A IR B L

P07 ST B R SCORE N IH S AR G R A A L R
JEE R 8 45 B T o A B AR O 1 1 i S Bk AT
A A SN E A FAT RSB T 4

1 #EFFE
BEREVWEERZENE 1 ix, BAEE
BEH AR D RE TR AGR IR

KA H

B1 ETtHESENEENRASERGXBRETRER

Fig.1 The diagram of humidity controllable radon chamber system based on soil radon
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Tab.1 Parameters and radon concentrations

2.1

during concentration adjustment
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Fig.2 Adjustment results of radon concentration at a stable level of humidity inside radon chamber
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Fig.3 Adjustment results of relative humidity at a stable radon concentration inside radon chamber
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Study on a humidity controllable radon chamber system based on soil-radon
MAO Yucai', WANG Yunxiang', ZHANG Lei’, GUO Qiuju’

(1. State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871 ;
2. State Key Laboratory of NBC Protection for Civilian, Beijing 102205)

Abstract; Radon is the major components of the natural radiation background, and radon measurement is
important for radiation environmental monitoring. Radon chamber, used for the calibration and performance
check of radon monitors, plays an important role during the procedure of quality control for radon measurement.
Conventional radon chamber generally consists of standard radium sources and volume for controlling radon
concentration and humidity. While permission and safety management of standard radium source make
conventional radon chambers difficult to develop and widely use. On the basis of the characteristics of soil gas
which has high and stable radon concentration, a humidity controllable radon chamber system based on soil-
radon is designed and constructed. This radon chamber system realizes the control of radon concentration by
mixing air with soil gas in different fraction, and that of humidity by refrigeration type dryer. The research of
radon chamber system made by Peking University shows the radon concentration and relative humidity can be
controlled from 826-5 852 Bq/m’, and 30.8%-70. 6% , respectively, and both of them can be stable for over
40 hours. This radon system gets rid of the limitation of radium sources, and is easy to be constructed and
realized. It provides a possible way for in-situ calibration for radon monitors and can be widely used on quality
control for radon measurement.

Key words: radon chamber; radon gas; radon in soil; humidity control; radon concentration control
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