31 1 Vol 31 No. 1
2011 1 Radiation Proted ion Jan. 2011

T i X AR EE A AT 7T

% =L RER

(1. , 100871;
2. , 266071)

{[u

1_\
l_\

I

>

s 20060 9 —2009 8

3 16 817 ,
(5.0%3.0) B/ m’
. . , 2,
6
R144 A
1
( 222Rn) BSU 226Ra
, , 3.824d 2002
226Ra
, 222Rn
Rn . , 20032007 5
[10—12]
, 2006 9  —2009 8
[1-3]
, [49] , 2
2.1
) ERM- Bl
) .1
:2010— 04— 07
( 11075009) ; (
J0730316)

(1986—), 2009 ,

E- mail: qjguo@ pku. edu. en



0 18 . 31 1

8.26x 10" *(Bq*m™ *)/ cph,
0.48 B/ m’ 1.5L , 200 mm
108.7 L ( P20s : %p, :

) :

1.0 L/min , 10 mg/ em®  ZiS(Ag)
, 218PO 214PO
[2] , a . .

P,0s , ,

HUfE A
1 ERM- BI
Fig. 1 Schematic diagram of ERM - B1
2.2 3
3.1
(36. 43°N, 120. 3°F) , 15 m 2006
2 1 m?
) 16 817
( )
3
28.35 Bg/ m’
2006 9 2009 8 )
’ 3.0) Bg/ m’

1 L/min

. 8 Hm)

(10 Bq/m?*) '™

9 2009 8 3
62.2% ,
, 0 Bg/m’(
(5.0%
(14 Bq/



0190

ms) [14]

[15]

N 10~ 11 9r _._Eé

’ | —— &%
7-W
3.2

BHE (Bg/m?)
4o

2 2 ’ 6 * -/_//\\,—\_\)\/_‘
, 17 3t
s 2L L L L L L )
0 4 8 12 16 20 24
21
[ 15, 16]

[10—12]
Fig. 3 Diurnal variation of every season in Qingdao

60y 3.3
4
55}
E
= 4 ’
! 3
w0 (8.21 4. 9 Bg/m”),
= (3.17 £1. 65 Bg/m’),
451
131
o 8 12 16 20 24 ﬁ
%l
10
2 EOT
o 8
Fig.2  Diurnal variation of atmospheric g 7L
radon concentration in Qingdao % 61
&St
4+
3L
(1771, 2k
’ 1 1 1 1 1 1 1 1 1 1 1 1 1
. , 1 2 3 4 5 6 7 8 9 10 11 12
’ 2R ’ At
2 2 4
, s Fig.4 Monthly average concentration of
, *2Rn atmospheric radon n Qingdao
, 3

x (NOAA) HYSPLIT



. 200 31 1

90

§8 06~10 Bg/m®
= 60 04~6 Bq/m®
=10 B 1~4 Bg/m®

39 @0~1 Bg/m’

i

I I m vV V VI
K]
80 _
+=A 010~15 Bg/m?®

el 08~10 B/m?®
X401 W4-8 B/’

20 [@0~4 Bg/m®

Fig.7 Relationship between wind frequency,

Fig. 6 Geographical positon of

radon concentration and wind direction in

Qingdao and division of wind direction June and December in Qingdao

2

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnk



0210

[15]

2006 9 —2009 8

, (5.0

+3.0)Bg/m’

[3]

Taguchi S, lidaT, Moriizumi J, et al. Evaluation of
the atmospheric transpott model NIRE— CTM - 96 by
using measured rador 222 concentrations| J]. Tellus,
2002, 54B: 250—268.

Iida T, lkebe Y, Suzuki K, et al. Continuous mea

surements of outdoor radon concertrations at various

locations in Eag Asia[J]. Environ Int, 1996, 22
(Supplement 1):139—147.
i i mp.
[J]. ,2008,28(1): 18 —23.
[J]. ,1992, 12

(4) : 251 —259.

Cherg JP, Guo QJ, Ren TS, et al. Radon levels in
China[ J]. J Nud Sdi Technol, 2002, 9: 695—699.
Wenbin M, Yan J, Chanzhu Q, et al. Investigation

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[17]

of indoor and outdoor radon and its daughters in the
region of Liaoning, People’ s Republic of China[ J].
Radiation Protection Dosimetry, 1990, 30( 1) : 37 —
40.
Man CK, Yeung HS. Variations of outdoor radon corr
centrations in HongKong| J] . J Environ Radicactivity,
1998, 40(2) : 137 —145.
Zhuo W, lidaT, Yarg X. Envionmental radon and
thoron progeny concentrations in Fujian Province of
China[ J] . Radiation Protection Dosimetry, 2000, 87
(2) : 137—140.

[J]. ,2002,22(4) : 246 —251.
Zhang L, Zhang L, Guo Q. A long temm investigation
of the atmospheric radon concentration in Beijng, Chr
nal J]. Journal of Radiological Protection, 2009, 29:
263—268.
Zhang L, Guo Q, lida T. Atmospheric Radon Levels
in Beijing, China[ J]. Radiation Protection Dosime-
try, 2004, 112(3) : 449 —453.

) ?

[J]. , 2008,28(5): 273 —
278.
UNSCEAR. (M]/7 1.
. 2000: 99 —102.
[M].
,1997.

Zahorowski W, Chambers S, Wang T, et al. Radon
— 222 in boundary layer and free twopospheric contr
nental outflow events at three ACE- Asia sites[ J].
Tellus, 2005, 57B(2) : 124 —140.
Sesana L, Caprbli E, Marcazzan G. Long period
study of outdoor radon conceriration in Milan and
Correlation between its temporal variations and dis
persion properties of atmosphere| J] . Journal of Envr
onmental Radicactivity, 2003, 65(2) : 147—160.
Yoshicka K, lida T. The diurnal change i the verr
cal distrbuion of aomospheric Z*Rn due to gowth
and rise of the stable gratification height n the amo-
spheric boundary layer[ J]. Radioactivity in the Envr
onment, 2005, 7(1) : 486—496.



0220 31 1

Variation and Levels of Atmospheric Radon Concentration in Qingdao

Zhang Liangl, Xu Tingtir}gz, Guo Qiujul

(1. State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871;
2. Qingdao Institute of Marine Geology, Shandong Qingdao 266071)

Abstract: To study the variation and levels of atmospheric radon concentration in Qingdao area, continuous
measurements were performed hourly over a threeyear period from September 2006 to August 2009. With
16 817 measured data, levels and variations were analyzed, and the trend in diurnal and annual variations was
studied. The average concentration of atmospheric radon in Qingdao area is (5.0£3.0) Bg/m’. The average
diurnal pattern of radon concentration showed that diurnal maximum appears in the early moming, and the
minimum appears in late afiernoon. The amual pattern features a maximum in December and a minimum in
June, which is closely related to the maritime monsoon climate in Qingdao.
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Comparison of Closed Chamber Methods for Accurate Measurements
of Radon Exhalation Rates from Building Materials

Lei Xing, Zhang Lei, Guo Qiuju

(State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871)

Abstract: Closed Chamber Methods have been widely used to measure radon exhalation rate from building ma-
terial. It is found, however, that different sealing methods of treatments on building materials before measure-
ments were used in different laboratories worldwide. Taking a brick as an example, as treatment on building
materials, sealing up 4 sides, 5 sides or totally baring were reported. To understand and confim the differ-
ences between different treatments on building materials, theoretical analysis were carried out on basis of the
definition and measuring model of radon exhalation rate from building materials in this study. The real meaning
and the matter of each different sealing method were analyzed in detail, and experimental study was also per-
formed. In summary, the two methods of sealing up 4 sides and sealing up 5 sides were regarded as appropriate
methods to measuring exhalation rate but reasonable correction was necessary.
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