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Hydrogeochemical characteristics and genesis of the geothermal
fields in Batang of Sichuan
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(1. The Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang, Hebei 050061, China;
2. Sichuan Institute of Geological Engineering Investigation, Chengdu, Sichuan 610072, China)

Abstract; Geochemical characteristics of geothermal water can reveal deep geothermal processes. The Batang
area in western Sichuan is taken as an example, where geothermal resources are relatively abundant, but few
studies were carried out previously. Based on the existing researches, this paper aims to further identify the
occurrence and source of geothermal resources in western Sichuan, reveal the mechanism of thermal cycle, and
quantitatively evaluate the temperature of the geothermal reservoirs, the mixing ratio of cold water and depth of
thermal cycle in the study area. Hydrochemical analyses and hydrogen and oxygen isotopes of 20 hot spring water
samples from two geothermal fields in Batang are used to calculate quantitatively and analyze the evolution
process of thermal groundwater in the Batang area. The results show that the thermal groundwater is mainly of
HCO, — Na type in the Batang area. F~, Li’*, As* and Cl~ in the hot water have poor correlation, indicating
that F~, Li** |, As” only come from the dissolution of minerals in the rocks. The hot water is mainly recharged
by atmospheric rainfall. The temperature and depths of geothermal reservoirs before mixture with cold water are

obtained by the Si-enthalpy model as 218 =229 °C and 4 546. 32 —4 777. 89 m and the mixing ratio of cold water

Y5 B H#A: 2018-08-10; f£1iT H#A: 2018-10-15

E&MAB: HEARBEESHFEIEEGTH (41502249) ;o [ 3 57 B} 4% B B Al B L 55 25 51 H (JYYWF20181101)
FE—1EE BAAE(1992-) , ML AF5R A, EENE M EDIIT . E-mail : zhaojiayi9208 @ 126. com

BIRAER : SKDUME(1990-) B+, FF 58 92 B, RN F M ETFGT . E-mail :444219401@ qq. com



- 82 -«

XA L A5 - U 1] EL 3 it B FE K St R A 2 AR B A A

ranges from 64% to 68% . The changes in concentrations of Na®, HCO, and SiO,in the Batang area are
relatively large, indicating that the geothermal water only comes from the dissolution of minerals in rocks,
including dissolution of calcium feldspar and silicate precipitation. Water-rock interactions and ion exchange
occur between the geothermal water and surrounding rocks in western Sichuan. After completing a series of
hydrochemical action and water-rock interaction, the hot water rises to the land surface and eventually emerges
in the form of hot springs. The above analyses of the characteristics of the geothermal reservoirs can provide data
support and theoretical support for the future geothermal research in the Batang area in western Sichuan, and can
also provide methodological references for the overall regional geothermal research in western Sichuan, which is
of important reference significance for the study of groundwater development and utilization in the study area.

Keywords: hydrogeochemistry; geothermal reservoir temperature; Batang

isotopes; Si-enthalpy model;
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Table 3 Calculation of the thermal cycle depth in the
Batang hot pool

WRE/C PIRHRRIE/m  BRERE/C RAPIEARHEE/m
CP0O2  163.16 3391.75 229 4777.89
CPO3  167.22 3477.18 222 4 630.53
CP04  167.44 3 481.81 228 4756. 84
CPO6  165.75 3 446.27 218 4 546.32
CPO7  176.88 3 680. 72 - -
5 #ig

(1) NI 78 B 5% M X MR 7K K fh 2 25 A 2 220k
HCO,—Na %1, #B 4 ) HCO,—Ca FI HCO, - SO,—Na
B, SZ b AR AR RS2 e, 2 3R 5 BR38 T Y R R
ER BRI, D o R i 3] b PR R S O A R e ok
o 174 B3 b X KRR 45 0 U8 35 B O KRR
K TEWRLEE AR BRI R & S0 S e R K
AT MBUK AT 870 BENE

(2) EL 5 b X A il E 163,16 ~176. 88 C, #A7J
IRVREE 3 391,75 ~3 680.72 m, ¥ /K IE A H ] 7E 64%
~68% Z 1], K IR A K I IR B B Gl R R AE 218 ~
229 °C Z[a], S AE G IR IRIE 4 546.32 ~4 777.89 m, Hi
K R KRR 28 55 A BB R A TRER , 32 3K R A
T INFA8E Hy TRF 1 FROK A ) b SRR SR AR T
e H A ELUR PR 8 b oK S8k B & B KA TR R it
T8 F 28 ¥, 76 58 W — RGN K AL 244 F KoK s E A
Hb AROKFE K R RS T I T, T 3, 32 Bk
JEE KRN B LY R R K
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