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ABSTRACT To assess the current status of radioactivity levels in centralized drinking water sources across
Shanxi Province and to identify the primary contributors of gross alpha radioactivity in drinking water, this study
determined the activity concentrations of gross alpha and gross beta in drinking water samples from 11 cities across

the province using the thick source method. Uranium concentration was measured via laser-induced fluorescence,
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and the activity concentration of radium-226(**Ra) was quantified using the emanation method. The results indicate

that: The radioactivity concentration of gross o (detected value) ranged from less than 0.058 Bg/L to 0.284 Bg/L,

and the activity concentration of total beta radioactivity ranged from 0.071 Bg/L to 0.209 Bg/L. Both were lower

than the limits specified in Standards for Drinking Water Quality (GB5749—2022), indicating no radioactive

contamination in centralized drinking water across Shanxi Province. Uranium concentrations varied between

0.37 ug/L and 18.05 pg/L, and **Ra activity concentrations (detected value) ranged from 1.74 mBg/L to

16.7 mBg/L, which is consistent with the results of the national survey on environmental natural radioactive levels.

Notably, the dominant sources of gross o radioactivity in groundwater differ significantly among cities. In Yangquan

City, the gross a radioactivity in groundwater is mainly derived from **Ra; in Xinzhou City, uranium isotopes is the

predominant contributor; whereas in Jinzhong and Liiliang Cities, gross o radioactivity arises from the combined

contributions of both **Ra and uranium isotopes.
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Fig.1 Contrast of gross alpha activity in the drinking water from cities in Shanxi
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Fig.2 Contrast of gross beta activity in the drinking water from cities in Shanxi
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Table 1 Gross o and gross p activity concentration of different types of water in Shanxi Province

KRR SRR W o IR EE / (Bg-L™) o BIEFLRIEZ / (Bq-L™)
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ples ] FEME i FHME

Range Average Range Average

1T 7K Groundwater 21 <MDC~0.284 0.116 0.071~0.209 0.111

TR A 2R K 3 0.066~0.097 0.079 0.118~0.194 0.160

Lake and reservoir

TR AL K River 1 0.107 0.118
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Table 2 Relationship Between The Gross a and Gross p of drinking water in Shanxi Province

PR eI FE i 5 FE 2SR Mo TR R E N T B
City No. Sample type TR 1 CORORT AR A 46256
K JR Taiyuan M1 b 7K Groundwater 75 No
M2 i 7K Groundwater 75 No
M3 T 7K Groundwater 7 No
M4 Hi2% 7K Groundwater & Yes
“K[A] Datong M5 b 7K Groundwater & Yes
M6 i 7K Groundwater & Yes
M7 1% 7K Groundwater & Yes
FH SR Yangquan M8 T 7K Groundwater 75 No
K7 Changzhi M9 b 7K Groundwater & Yes
4§ Jincheng M10 bR 7K Groundwater 75 No
MI11 b 7K Groundwater 7 No
¥ Shuozhou MI12 iR 7K Groundwater 7 No
M13 HiF 7K Groundwater 75 No
M14 1R 7K Groundwater #&No
MI5 HbF 7K Groundwater 75 No
T Xinzhou Ml16 iR 7K Groundwater 7 No
& 1 Jinzhong M17 Hi R 7K Groundwater 75 No
M18 Hi R 7K Groundwater 75 No
M19 b 7K Groundwater 75 No
M20 % 7K Groundwater #& Yes
5 3 Linfen M21 Hb R 7K Groundwater 75 No
M22 %7K Groundwater 75 No
1Z3§ Yuncheng M23 1R 7K Groundwater & Yes
H %% Liliang M24 1 7K Groundwater 75 No
M25 b 7K Groundwater & Yes

R3 LB TKEMRPE-226. 0 UEE
Table 3 Radium-226 and Gross U of groundwater in Shanxi

FT{EI T City e R PR RaiiERE / (mBq-L™) MUWE / (ug'L™)
Sample No.  Sample type Activity concentration of *Ra Concentration of gross U
K Ji Taiyuan M1 Hi R 7K Groundwater 9.63+1.66 1.66+0.58
M2 Hbi R 7K Groundwater 13.2+2.01 1.62+0.13
M3 Hb R 7K Groundwater 9.04+1.62 2.83+0.18
K [F] Datong M5 Hi R 7K Groundwater <MDC 7.17+0.34
M6 R 7K Groundwater 1.74+0.86 5.94+0.39
FH /R Yangquan M8 Hi R 7K Groundwater 13.3£1.96 1.47+0.08
¥ Changzhi M9 K 7K Groundwater 3.20+1.03 2.93+0.12
4§ Jincheng M10 Hb R 7K Groundwater 5.01£1.22 1.62+0.13
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gk
FTE3 T City FE b PR PRaifEIRE / (mBq-L") BUMWREE / (ng'L™"
Sample No.  Sample type Activity concentration of *Ra Concentration of gross U
Ml11 R 7K Groundwater 4.50+1.12 2.08+0.03
¥ 1 Shuozhou MI12 Hi R 7K Groundwater 5.64+1.35 1.83+0.15
M13 iR 7K Groundwater 2.87+0.98 0.80+0.05
M14 R~ 7K Groundwater 2.06+£0.93 3.20+0.05
M15 Hh R 7K Groundwater 2.16+0.93 2.38+0.08
fr | Xinzhou M16 Hi R 7K Groundwater 2.25+0.94 18.05+1.03
& 1 Jinzhong M17 H R 7K Groundwater 3.19+1.01 11.12+1.18
MI18 iR 7K Groundwater 14.7+£2.12 2.63+0.12
M19 Hi R 7K Groundwater 5.63+1.34 4.65+0.17
¥y Linfen M21 Hi R 7K Groundwater 7.74+1.46 3.47+0.08
123 Yuncheng M23 H R 7K Groundwater 2.99+1.06 0.37+0.03
£ % Liliang M24 iR 7K Groundwater 9.53+2.00 3.87+0.16
M25 Hh R 7K Groundwater 16.7+2.26 5.43+0.24
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Fig.3 Concentration of **Ra in the groundwater from cities in Shanxi
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Fig.4 Concentration of gross U in the groundwater from cities in Shanxi
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