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Total o and total P radioactivity level in atmospheric aerosol around

Yangjiang nuclear power plant
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(Guangdong Environment Radiation Monitoring Centre, Guangzhou 510305, China)

Abstract Background: As an important content of radiation environmental monitoring in nuclear power plant, the
atmospheric aerosol radioactive level has attracted much attention. Purpose: This study aims to find out variation
regularity and affecting factors of total o and total B in atmospheric aerosol 5 km around the Yangjiang nuclear power
plant. Methods: Radioactivity concentrations of total a and total f§ in the atmosphere aerosol of Daao village and
Yunbo village monitoring stations were collected by a large flowrate data sampling instrument using particle trapping
cellulose filter paper with more than 95% high efficiency, and measured using low background o/p measuring device
in the date range from January 2014 to December 2016. Results: The concentration ranges of total o and total § were
0.01-0.35 mBg'm > and 0.05-2.46 mBq'm ° respectively. The annual average concentrations were 0.07 mBq'm ° and
0.65 mBq'mﬂ. The radioactivity concentrations of total o and total B reflected obvious seasonal variation-all of the
maximum monitoring data occurred in the winter due to the influence of the rainfall. Conclusion: Results indicate
that there is no significant change of total o and total f in the atmosphere aerosol samples and the operation of the
Yangjiang nuclear power plant is safe.
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Table 1 Specifications of MPC 9604 low background o/p
counting instrument.
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Items Relative Background Detection limit
efficiency /%  / count'min ' /10 mBq'm

Moo 2.1 0.06 7.84

Total o

8B 47 0.65 1.26

Total B
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Table 2 Measured results of the total a in aerosol samples.

J=X DA (8] TG B M Radioactivity concentration / mBg-m >
Sites Time 1H 2H 3H 4H 5H 6H 7H 8H 9H 10H 1H 12HA #HfE
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov.  Dec. Average

KR 2014 0.07 0.03 0.06 0.04 0.01 002 001 0.0l 0.02 0.14 0.07  0.19 0.06

Daao 2015 0.06 0.08 002 0.02 0.01 004 0.05 0.02 0.03 0.08 0.12  0.07 0.05
2016 0.12 0.09 0.18 0.02 0.04 001 002 0.02 001 0.11 0.18 028 0.09

R 2014 0.09 0.02 021 0.06 0.01 006 005 0.02 0.02 0.19 0.09 027 0.09

Yunbo 5015 0.06 0.11 0.04 0.04 0.01 0.02 007 007 0.06 0.06 0.15 0.07 0.06
2016 0.08 0.13 0.11 0.04 0.04 002 004 0.03 0.02 0.11 0.16 035 0.09

FF i 2 Numbers 72

M5 Scope 0.01-0.35

Z4EYH Average 0.07

XU 2014 0.14 003 0.13 0.06 0.03 003 005 0.05 0.04 021 0.08 0.29 0.10

Cpntrol 2015 0.11 020 0.05 0.06 0.03 005 0.13 0.11 0.10 0.12 0.26 0.09 0.11

site 2016 0.13 007 032 0.12 0.09 0.08 006 0.08 0.06 0.09 0.08 0.12 0.11

F it %0 Numbers 36

M= Scope 0.03-0.32

Z4EH Average 0.10
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Table 3 Measured results of the total p in aerosol samples.

AL WA RO BE VR BE Radioactivity concentration / mBgrm ™
Sites Tme 1H 2H 3H 4H sH e6A 7A 8H 9H 10A 1H 127 ¥
Jan.  Feb. Mar. Apr. May Jun. Jul Aug.  Sep. Oct. Nov. Dec. Average
P! 2014 132 056 070 050 0.10 0.18 0.19 0.11 0.11 0.92 1.15 1.50 0.61
Daao 2015 0.74 119 039 035 0.17 0.08 033 046 0.60 1.14 0.72 0.69 0.57
2016 1.02 133 090 0.15 047 028 0.16 043 0.05 0.79 0.77 2.42 0.73
Yl 2014 1.38 047 0.75 048 0.11 027 024 024 0.12 1.14 1.04 1.53 0.65
Yunbo 2015 0.70 128 029 046 0.15 0.13 042 055 0.62 0.55 0.50 0.73 0.53
2016  0.81 1.58 082 084 029 029 0.18 048 0.05 0.78 0.78 2.46 0.78
FF 52 Numbers 72
W36 Scope 0.05-2.46
=AEYIE Average 0.65
XHHE S 2014 1.96 0.62 130 0.59 0.21 025 037 026 0.17 1.05 1.33 1.71 0.82
Cpntrol 2015 0.76 1.83 0.67 041 0.23 0.17 073 081 0.63 0.86 1.11 0.83 0.75
S 2016 116 197 194 082 084 058 051 055 095 082 088 155 105
¥ 5 2 Numbers 36
I 536 Scope 0.15-1.97
ZAEYIME Average 0.87
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Table 4 Quarterly average values of total a and total p.

WiH Items s Site JHUS 4 35 B i FE Radioactivity concentration / mBg-m
HE Q247 Bz (5-7H) M (8-10 A £Z (11-1 A)
Spring (Feb.—Apr.) Summer (May—Jul.) Autumn (Aug.—Oct.) Winter (Nov.—Jan.)
i aTotala K Daao  0.06 0.02 0.05 0.13
JCH Yunbo  0.09 0.04 0.06 0.15
S BTotal B Kif Daao  0.67 0.22 0.51 1.15
JCH Yunbo  0.77 0.23 0.50 1.10
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Fig.1 Relationship between total a (a), total § (b) and rainfall.
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