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Abstract: Contents of **Th in water samples from 16 sampling points in the middle and lower reaches of
Lhasa River and Duilongqu tributary were measured by ICP-MS, and distribution characteristics and
induced internal radiation dose of ** Th in the water of the study area were obtained. The results show that
content of #*Th in the water body of Lhasa River is lower than the average content of the national surface
level and the drinking water standard stipulated by WHO, but higher than that of the rivers in the
Yangtze River Basin and Irtysh river. ** Th content drops firstly and then rises along the middle reaches,
fluctuates and changes in the downstream, decreases along the Duilongqu tributary, and rises with the
increase of latitude and the decrease of longitude.”” Th has some homology with Cl~ and some
heterogeneity with Ca*", Mg*", SO,* , HCO,; and TDS, indicating that clastic rock particles around
Lhasa River have transported ** Th and CI~ from the make-up water to the river under the action of high

temperature, high pressure and weathering. The average cumulative dose equivalent of internal exposure
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caused by radionuclide *** Th ingested by residents in Lhasa River Basin is lower than the reference value

recommended by WHO, indicating that the radioactivity level of Lhasa River is safe and will not cause

health hazards to residents and animals drinking water from Lhasa River.
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Fig. 1 Schematic diagram of study area water system and sampling pointst!
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Table 1 Mass concentration and radioactivity

concentration of >**Th in Lhasa River

o 5% BRI, IR/
X 35 Y9 ER/m
R /km (pg+ L) (1073 Bg+ L™ H
LSWI 4 035.33 0.00 0. 691 2. 815
LSW2 4 018.45 7.12 0.565 2.302
ey LSW 3 3929.30  43.57 0.516 2.102
B LSW 4 3895.17 58.66 0.525 2.139
LSW5 3853.21 70.52 0.515 2. 098
LSW6 3 832.16 83.18 0.619 2.522
LSW7 3812.23 94.81 0.514 2.094
LSW8 3 732.64 121.20 0.512 2. 086
LSW9 3 700.02 138.49 0. 610 2. 485
Fr B R i LSW10 3 660. 78 158. 97 0.514 2. 094
LSWI11 3 645.86 170.32 0. 495 2.017
LSWI12 3 602.41 202.33 0.548 2.232
LSWI13 3 578.07 241.24 0. 499 2.033
LSW14 4 308.61 208. 31 0.977 3. 980
He e i 3% LSW15 4 308.46  261. 30 0. 546 2. 224
LSW16 3 807.74 261.31 0. 487 1.984
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Fig. 3 Relationships between »**Th concentration and latitude and longitude in Lhasa River
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Fig. 4 Relationships between **Th content and major ions in Lhasa River
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Table 2 Estimation of internal radiation dose

caused by radionuclide **Th in Lhasa River

FAE 4 A i /Bq i R Y /1071 mSy
LSW1 2.055 4.726
LSW2 1. 680 3. 865
LSW 3 1.535 3.529
LSW 4 1. 561 3.591
LSW5 1.532 3.523
LSW6 1. 841 4. 234
LSW7 1.529 3.516
LSW8 1.523 3.502
LSW9 1. 814 4.172
LSW10 1.529 3.516
LSW11 1.472 3. 386
LSW12 1. 630 3.748
LSW13 1. 484 3.413
LSW14 2. 905 6.683
LSW15 1. 624 3.735
LSW16 1. 448 3.331
¥ 1. 698 3. 904
b i 2= 0. 349 0. 803
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Table 3 Comparison results of >**Th in Lhasa River and other rivers and lakes in China

YA 44 Bk ST I i 35k R MR /(1079 Bg » LD AR A [Bq i BBR R Y E&/10 ! mSy

T 7K % L26 T 9 48k 1. 385 1.011 2.325
7 jE ) sk F L2 RE TR 1. 548 1.130 2.599
TS BH 1 7k ZR[26) K YT R 2. 566 1. 873 4. 308
KK Lo (ISART ) 1. 141 0.833 1.916
T A B B L2 KT R . 204 0. 149 0. 343
BUR FF ] 3 2T IR T 9T 3 4R .100 0.073 0.168
HUR S 0m F e BLOK 55 390 TRT U A8 0.080 0 0.058 0. 134
4 [E i 3 /K - 228 — 6. 000 4. 380 10. 074
PLEE L] 9 35 2.325 1. 698 3. 904

5w T T T R S A M T SRR T AE

1) 7 g% 3] 7K w2 Th S 1 5 & 2 (0,571 £
0.117) pg/L, - 35 3% B ik B S (2. 325 0. 478) X
107° Ba/L) 28 5 R A 0. 206, %5 8] 3 2 1 4270
81. 25 %0 /K RE TP Th ¥k EE KT 0.5 pg/L K T4
=] b 32 K 249 2 (610 ° Ba/L) i T 2H 2030 5
B AR R 7K bR o (1 Ba/ L) 17 5 F 4 V3 38 i 1T 5 46
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oA b BRI K 0t Th & 5 Bl 46 B 3 K
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