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Abstract: Geothermal temperature is an important parameter for classifying the genetic types of geothermal systems and evaluating the
geothermal resource potential. In order to rationally develop and utilize the geothermal resources in Zhaojue County of Sichuan
Province, and consolidate the achievements of poverty alleviation, the geothermal temperature of the Zhuhe hot springs in this area was
studied. Various methods were used to calculate its deep thermal storage temperature, including steam —free loss quartz and steam loss
quartz temperature scales, chalcedony a and b, modified SiO, temperature scale, K—Mg, Na—Li, Na—K, Na—K—Ca and other cationic
temperature scales. The reliability of the above methods is tested by Na—K —Mg triangulation method and mineral saturation index
method. The results show that the average temperature calculated by SiO,( without steam loss) temperature scale method and modified
SiO, temperature scale method are most suitable for this hot springs. The thermal temperature of its large hot springs ranges from 81°C to
93°C, averaging 86°C, and that of small hot springs from 77°C to 90°C, averaging 82°C.It reveals that the Zhuhe hot springs results from
the deep terrestrial heat flow and is controlled by Mufoshan fault and Zhuhe fault.
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Fig. 1 Simplified geological map of the Zhuhe hot springs in Zhaojue County of Sichuan Province
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Table 1 Sampling of the Zhuhe hot springs in Zhaojue County of Sichuan Province
. 2019 4F 4 H 2019 4F 10 H 2019 4F 11 H 2019 4F 12 J
A Kl N B KR N B KR 5 /N 5 K|S NERR
HURERT SR TR B/ °C 38.00 35.00 40.00 37.00 42.00 38.00 48.00 43.00
pH 7.96 7.83 8.20 7.93 8.06 7.95 8.09 7.91
TDS/(mg -+ L") 109.78 153.69 150.67 152.19 156.10 155.60 175.23 168.24
WRE/ (mg - L") 4.14 2.46 4.27 2.48 4.05 2.54 4.16 2.51
HCO;/(mg - L") 62.26 155.65 137.95 145.02 159.20 159.20 155.23 166.87
SO /(mg-L7") 11.53 11.06 12.28 11.54 12.20 11.20 10.73 10.28
Cl/(mg-L™") 5.58 4.38 7.54 6.35 2.00 2.00 6.71 5.86
CO¥/(mg-L") 0.00 0.00 1.74 1.74 0.00 0.00 7.63 0.00
Ca*/(mg-L7") 15.31 21.65 15.97 23.87 16.30 23.80 15.67 21.70
Mg>/(mg - L") 1.86 2.98 1.87 2.73 1.60 2.70 1.63 256
K'/(mg-L™") 3.16 2.50 3.45 2.72 3.50 2.80 4.62 3.66
Na*/(mg-L™") 41.22 33.29 38.85 30.72 40.90 33.50 50.62 40.74
F/(mg-L") 1.80 1.46 1.63 1.40 1.80 1.40 1.59 1.20
Si0,/(mg+ L") 33.68 31.10 35.68 32.66 38.15 33.59 43.94 41.42
Fe/(pug- L") 5.70 8.60 6.70 9.20 7.20 8.60 6.90 8.20
Ba/(pg- L") 68.74 46.45 45.00 40.50 67.60 46.40 79.50 50.20
St/(pug- L) 230.29 220.20 220.00 250.00 270.00 270.00 260.00 250.00
Mn/(pg- L") 0.66 0.08 0.53 0.17 0.91 0.22 0.96 0.13
AV(pg- L") 3.02 2.24 5.78 2.96 9.81 3.23 12.80 3.48
Pb/(pg - L") <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Li/(pug-L7") 95.00 70.00 154.00 115.00 144.00 111.00 256.00 199.00
Cw(pg-L) 0.61 0.64 0.58 0.75 0.41 0.45 0.57 0.20
Zn/(pg - L") <0.09 1.24 <0.09 <0.09 <0.09 <0.09 <0.09 <0.09
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Table 2 Heat storage thermometer of geothermal water in zhuhe hot springs

C
Si0, i b FH B - TbbR
e o LA f1% T B
SRAE (] RAE A - - - " " BIEM  K-Mg Na-Li Na—K Na—K-Ca ot i
(L )52 IR K il i N -
TR AR KRl R SI0, " " " N
PN PN a % b
KR 38 84.24  87.29 3429  58.53 77.32 59.21 201.48 1916.80  —1.70 80.78
2019 4F 4 A
IR 35 80.90  84.36  31.06  55.14 73.74 4930 253.10 1946.78  —8.19 77.32
KR 40 86.71 89.44  36.68  61.03 79.96 61.00 312.95 1718.47  0.83 83.33
2019 4F 10 H
AN 37 82.95  86.15  33.04  57.21 75.93 51.91 305.02 1719.32  —7.33 79.44
IR 42 89.60  91.97 3950  63.97 83.07 63.08 301.42 1763.94  0.53 86.34
2019 4E 11 H
NS 38 84.13  87.19  34.18  58.42 77.20 52.62 296.39 1794.95  —7.32 80.67
KR 48 95.88  97.42  45.61 70.36 89.82 69.16 395.22 1683.71  5.21 92.85
2019 4F 12 A
IR 43 93.23 9513  43.03  67.67 86.97 58.90 342.23 1702.80  —2.30 90.10
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Fig. 2 Na—K-Mg triangular diagram of the Zhuhe hot springs
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