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Impacts of typical harmful elements in geothermal water on
river water quality in Tibet

ZHANG Qing', TAN Hongbing', QU Tao’, ZHANG Wenjie' , ZHANG Yanfei', KONG Na'
(1. College of Earth Sciences and Engineering , Hohai University, Nanjing 210098 , China;
2. NO. 1 Institute of Geology and Mineral Resources of Shandong Province, Ji’ nan 250000, China)

Abstract; Tibet is the area with the widest distribution of geothermal water in China. In order to study the impacts
of harmful elements in geothermal water on rivers, some typical geothermal water and river water samples were
collected outdoors. Analysis of hydro-chemical parameters in geothermal water and rivers and related histograms of
the harmful elements in rivers shows that fluorine and arsenic in geothermal water have a significant impact on the
water quality of the rivers, and can change those of rivers greatly. Geothermal water in the Yangbajing area displays
a high concentration of fluorine, while that in the Himalayan geothermal belt displays a high concentration of
arsenic. In addition, rivers are the sources of drinking water for residents of Tibet. The concentrations of harmful
elements in rivers will increase significantly when the rivers flow through geothermal areas. They are very harmful to
the residents, plants, and animals in the lower reaches. Future study should be focused on the relationships
between endemic diseases, such as baldness, dental fluorosis, and cancer, and water environmental pollution.
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Fz1 K (R) foth#tk (S) MEARUEE S RABYMETEER
;Teﬁ P Kl EC/_] p(TDS_>]/ . p<F>{l p(As>_/l p(HCO%V p(cr)_/l p(5042:>/ p(K*)_/l p(Na"Z{ p(Caz+_>l/ p(Mg2+_)l/
ki (mS-em™) (g-L7) (mg+ L7 (mg+ L™) (mg+ L) (mg+ L") (mg- L") (mg+ L") (mg-L7") (mg-L7") (mg-L7")
ROI A HCO;-Na  0.06 0.03 9.2 0.72 0.02 4220 1.8 1.9 0.4 158.0 2.2 0.1
RO2 AWM HCO, - Cl-Na  0.13 0.06 9.7 L55 0.19 18.7 9.9 4.2 1.4 11.4 2.7 0.1
RO3 EStal HCO;-Na  0.11 0.06 10.3  0.37 0.00 57.9 1.0 14.5 0.3 21.8 5.7 0.4
R04 EJiiva) HCO5-Na  0.20 0.10 10.1  0.64 0.01 86.8 5.9 16.5 0.7 35.8 6.4 0.5
ROS Zffir HCO; - SO,-Na 0. 14 0.07 10.6  0.58 0.01 45.9 5.4 15.6 0.7 20.0 6.2 0.5
RO6  HMEJefEPGH  HCO, - SO4-Na 0.05 0.02 1.7 176 0.00 23.8 3.4 11.2 0.6 12.6 2.8 0.1
RO7  Mefefpci  Cl- HCO3-Na  0.11 0.05 11.0  1.20 0.10 27.4  18.6 8.7 1.1 22.2 3.0 0.1
RO8  MEJRfEECTH HCO;-Na  0.06 0.03 10.9 1.98 0.04  119.0 7.7 6.6 0.6 48.5 3.4 0.2
RO9  HEfpfipkiy  HCO;-Na - Ca 0.06 0.03 1.1 172 0.02 20.9 4.5 6.2 0.0 9.0 3.8 0.2
RI0  FHYuEAi  HCO4 - SO,-Na 0,18 0.09 11.3 0.14 0.00 86. 8 0.4 46.8 0.2 37.3 9.8 3.6
RIS HCO;-Na (.31 0.15 10.4  0.70 0.09 2040 10.5 55.2 1.4 84.6  15.6 3.6
RI2 =l HCO, - S0,-Na 0. 13 0.07 102 — 0.00 40. 8 2.5 27.2 0.5 20.9 5.6 1.3
R13 Asfighil  HCO, « SO,~Na 0,08 0.04 11.4 — 0.02 32.3 2.0 10.5 0.3 13.9 3.0 0.5
R14 i HCO, - SO,~Na 0.16 0.08 1.5 — 0.11 459 111 35.4 1.1 33.5 4.9 0.9
RI5 LM HCO; - SO,-Na 0.14 0.07 10.6 — 0.00 49.4 3.0 27.8 0.5 23.5 6.4 1.4
R16 FipEH  HCO; - SO4-Na 0.19 0.09 7.5 — 0.01 74.9 6.5 26.0 0.9 32.2 8.1 1.5
R17 HfEfiE SO, » HCO,—Ca - Na. 49 0.24 9.6 0.32 0.00 1280 124  120.0 0.1 40.0 411 13.9
RI8 Kty HCO-’N ;?IC'HSO“_ 0.95 0.4 9.0 1.10 0.0 1720  99.0  115.0 12.0 9.2 44.9 18.7
RI19 EHATIL  HCO; + SO,-Na 0,29 0.14 9.8 — 0.02  146.0  10.2 51.4 1.0 66.2  12.0 3.1
R20  fE@@iAiT  Cl- HCO3-Na  0.29 0.14 9.5 0.65 0.02 97.0  65.7 37.6 1.1 781 115 2.8
R21 @RI HCO, - SO,-Na 0.30 0.15 9.0 — 0.02 146.0 9.3 43.4 1.1 6.4  12.7 2.8
R2 M@ HCO; - SO,~Na 0.31 0.16 8.4 — 0.02 8.8  20.3 57.1 1.6 50.0  14.0 3.3
R23 T Hcgj:z?“_ 0.30 0.15 8.9 — 0.01 73.2 10.6 48.2 1.3 29.7  17.9 3.4
R24  FEESEAIL HCO;-Na  0.20 0.10 123 — 0.01 170.0 6.6 35.4 0.6 66.6  12.3 2.3
S01 Wi Cl- HCO;-Na  3.32 .66 82 532 4.61 3180 3120 1120  169.0 273.0 3.2 0.2
S02  #filEE  Cl- HCO;-Na  3.40 .69 85 500 5.06 3620 3350 116.0  163.0 311.0 1.4 0.6
S03  HIREFRHR R Cl-Na 5.33 262 7.9 4.46 2,62 339.0 677.0  182.0 15.2 614.0  22.1 2.5
S04 AEMEFE Cl- HCO,-Na  5.39 271 9.0 10.36 1.63  79.0 820.0 346 344.0 607.0  23.7 6.2
S05 EYIE Cl1-Na 3.00 1.50 9.2 10.29 3.56  145.0 4520 70.5 87.2 324.0 4.5 0.6
S06 EYICIE Cl-Na 3.38 .69 9.2 10.28 3.54  129.0  458.0 67.9 90.3 256.0  51.9 4.7
S07 22/ UF Cl1-Na 3.41 .70 9.3 10.31 0.67  119.0 457.0 69.3 83.2 310 11.4 0.8
S08 R HCO, - Cl-Na - Ca2. 10 1.5 9.6 5.9 0.98 4320 114.0 77.8 60. 6 103.0  81.2 2.2
S09 MLHEE S0, + Cl-Na - Ca 3,02 1.5 8.8  9.86 .92 2350 188.0  325.0 49.5 2120 90.4 1.4
s10 RIS Cl-Na 6.79 339 7.3 5.00 0.02  693.0 1041.0 2440  182.0 16220 155.0 18.7
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