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Analysis of geochemical characteristics of the geothermal water in a typical geothermal well
in Xianyang area
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Abstract: Background, aim, and scope Geothermal water resources are the products of the interaction between
geothermal energy, groundwater and rocks and minerals, and can be used as a heat source, water source and
mineral resources, which is a new type of green energy. Geothermal water resources have obvious advantages
in relieving energy pressure, adjusting energy structure and improving environmental quality, but they are not
inexhaustible. The distribution of geothermal wells in urban areas of Xianyang is dense, and the amount of

geothermal water extraction is large, but the long-term extraction of geothermal heat has caused the supply of
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groundwater with lower temperature or high-temperature thermal fluid at depth, thus causing changes in the
chemical characteristics of geothermal fluid. The study of geothermal well hot water geothermal system changes
and causal characteristics has become an inevitable requirement for the efficient and reasonable use of geothermal
water resources in Xianyang region. Materials and methods In this paper, the sampling site was selected as 185
coalfield geological team (34°22'N, 180°44'E), Zhouling Township, Weicheng District, Xianyang City, Shaanxi
Province. In 1999 and 2017, water chemistry samples were collected in the region to collect hot water samples.
In this paper, the water quality data of 1999 and 2017 and the data of multi-year water temperature changes were
integrated, and the research results of other scholars in the research area were taken into consideration to study
the change trend of the chemical composition, water temperature and water-rock balance of geothermal water.
In addition, the characteristics of geochemical factors of the hot water well and regional geothermal fluid were
also comprehensively analyzed. According to the research and analysis of 0D, 6"°0, "“C isotopes of geothermal
water, the origin of geothermal water and its isotopic hydrological characteristics in this region are revealed and
discussed. It is hoped that this paper will provide scientific basis for the efficient utilization, management and
protection of geothermal resources in this region as well as the prospect of geothermal industry development.
Results According to the stable hydrogen and oxygen isotopes, the geothermal water supply elevation was
calculated to be 1200 m. From the "“C test age of 20251 a, it can be seen that XY well geothermal water
belongs to the cause of precipitation infiltration in Beishan Mountain Area in the last glacial period of the
Quaternary. Well XY1 was mainly used to exploit the thermal reservoir of Bahe formation in Lantian, with no
change in the chemical type of geothermal water and the dynamic of water-rock equilibrium, and little change in
water temperature. There was no shallow low temperature water supply in the thermal reservoir, nor deep high
temperature water supply. Discussion Based on the correlation between 6'°O and D values in the geothermal water
of the well and the chemical composition of the groundwater, it can be inferred that the thermal reservoir fluid is
the residual sedimentary water mixed with the ancient lixiviation water. The analysis showed that the renewable
capacity of groundwater hot water in this region is relatively poor. With the consumption of static reserves as
the main factor, the water level in this area decreased greatly, forming a descending funnel, which leads to the
depletion of underground hot water resources and the deterioration of water quality. Geothermal wells without
treatment of direct discharge will inevitably produce more serious thermal pollution of the urban environment,
and the harmful chemicals contained in underground hot water can also pollute the water environment, soil
environment and air environment. Therefore, it is necessary to strengthen the protection of the environment
and the safety of drinking water sources during its discharge. It can only be discharged after the treatment
has reached the standard, and measures such as geothermal water recharge can be taken. Conclusions The
thermal reservoir in the study area mainly consumes static reserves without modern precipitation supply. The
geothermal water in the well belongs to the cause of 1200 m atmospheric precipitation infiltration in the Beishan
Mountain Area during the late Quaternary glacial period, which is the residual sedimentary water mixed with
the ancient lixiviation water. In order to promote the experimental study of geothermal recharge, measures of
geothermal water recharge should be taken in the production process. Recommendations and perspectives (1) It
is necessary to further strengthen resource exploration and evaluation, and constantly revise and improve plans for
the development and utilization of geothermal resources. (2) It is recommended that research be carried out on the
development of medical thermal mineral water and its medical, health care and wellness effects. (3) The dynamic
automatic monitoring and control system of geothermal mining can be established and improved to strengthen
the chemical monitoring of geothermal fluid to understand the changes of geothermal system and strengthen
management to make the development of geothermal resources sustainable.

Key words: geothermal field of Xianyang City; geothermal water; isotopes; hydrochemical characteristics
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Tab.2 Water quality test results of XY1 geothermal well

ST H  Analysis item

A

St K Na" Ca” Mg™ SO Mg F
ear
/(mg-L")  /@mg-L) /(mg-L") /(mg-L") /(mgL") /(mg-L")  Total hardness/(mg-L") /(mg-L™")
1999 43.0 2650 132.3 34.6 3828.6 501.9 472.9 1.95
2017 39.1 2671 154.0 47.1 4130.0 545.0 580.0 1.99
A SHTH  Analysis item
Year SiO, TDS HCO; Br- o I SR
/(mg-L") /(mg-L') /(mg-L") /(mg-L" Chromaticity Turbidity Smell and taste
1999 423 7536 250.2 18.65 8.50 15 & 1 ¥ RRBK
Salty taste
SRS
2017 36.6 8216 207.0 22.70 7.63 >50 fif 30 FE RS

Strong salty taste
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Tab.3 Comparison of water quality test results and medical
mineral water quality standards
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