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Fig.1 Geological and geomorphological of the plain area in Tangshan City
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Tab.1 Hydrochemical parameters of geothermal water in the study area
R KR/ it/ (mg - L")

e 18 D/%
592 m C Na* K* Cal* Mgz + cl- HCO; SO% N I Si0, 8°0/%0 8D/ %o
DR -1 250 26 100. 13 0.53 29.60 4.61 42.81 282.89 16.82 0.007 14.70  -11.88 -80.34
GR-1 1700 75 316.67 2.29 5.85 0.34 139.77 396.87 135.21 0.021 38.11 -9.74 -74.85
GR-2 2000 80 278.99 2.20 4.91 0.26 44.21 433.14  159.17 0.024 40.59 -9.95 -74.11
GR -3 700 45 297.10 1.35 3.92 1.07 100. 57 379.46  129.18 0.013 24.37 -9.98 -74.84
GR-4 1600 86 486.96 5.11 3.32 0.66 206.48 909.01 0.00 0.069 43.71 -9.47 -73.84
GR-5 1700 70 300.72 2.54 4.23 0.78 130.92 512.16 44.37 0.019 35.95 -9.76 -74.52
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Fig. 4 Piper diagram of samples in the study area
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Tab.2 Recharge temperature of geothermal

water in the study area

K 2 5 To15/°C Ty/C
DR -1 3.188 4.880
GR -1 9.320 6.839
GR -2 8.720 7.105
GR-3 8.639 6.842
GR -4 10.087 7.199
GR -5 9.263 6.958
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Tab.3 Common thermometer formula
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Tab.4 Geothermal temperature scale calculation results
" g/ C

FRRS o Tm Na-KK-Mg Na-K-Ca Na-Li
DR -1 52 59 24 32 72 17 56 48
GR -1 90 92 61 66 84 71 86 47
GR-2 92 94 64 68 88 73 88 55
GR-3 71 76 42 49 67 47 72 36
GR-4 96 97 67 71 100 82 108 71
GR -5 87 90 58 64 90 64 92 47

LR oA L3k A PG R T A B ) PR R
JE, AR A B 5 0 FA A TR 5 IR T A SR
i, KA U S R AR i 530 A AVl B2
BT H O HKIRE, R EFER AR R AL, % A
RGOSR S0, TR



5 6 4]

AJREF A R LTI M X PO A R R PR B - 89 -

o T ZHOK R D R JZ Ve KRG R,
It Na - K i An i K - Mg i pnit 5 i 2 i, i
Na — K AR5 7K IR G i P YA 52 i ) e T] 45
K, AT R R IR B 2 v K IR G I B 75 B,
PR HGZARA R A S TR AT MM B AR AR
ITABHARILEE , (5 K - Mg JELFRS2 2 A2 B0 ™ 5,
T AR B IR (3 4) , NE TR SE

Na - K - Ca i FrJ& %) Na — K i bp £ 53 i) Pl
U B HEAT B I 5 N2 0 75 12, 3 P 1 AR A R
G, A A HHIK T p(Mg®) > 1 mg/L, |
bR eI 2 o BRAKAE DR -1 1 p(Mg™") =
4.61 mg/L, A] LIIA izl br i+ 5545 30 HABAE i 1Y
IBHIELE B AT EE

BT L (10 B e B S 2 e A AR
P Lt 5, H Na - Li fibs 280 Fiih
L DX PR G R AR RE TR, DR R AR A
TR X

£k ERTIR , A SCHE A i AR  Na - K {5 Al
Na - K - Ca fld bR #8730 Al SE A THI 45 R AT 255
B, PR BIEAE AR T e 3t PROK B i
IR (FKS) .

xS HRRUMHAKAMEEE
Tab.S5 Thermal storage temperature of geothermal

water in the study area

FE it i 5 HH/m IR/ C
DR -1 250 60
GR-1 1700 88
GR -2 2 000 91
GR -3 700 71
GR -4 1 600 100
GR -5 1700 90
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Fig.7 Hydrothermal geothermal genetic model in the study area
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Hydrochemical characteristics and circulation depth of geothermal

water in coastal area of Tangshan City

NIU Zhaoxuan, NIU Xue, ZHANG Chenglong, CHEN Dongfang, DENG Zhihui
( Center for Hydrogeology and Environmental Geology Survey, China Geological Survey, Hebei Baoding 071051, China)

Abstract; The southern coastal area of Tangshan City has abundant and complete geothermal resources, but the



- 92 BOoE M B W & 2022 4E

development and utilization efficiency of geothermal resources is low. The conventional application of geothermal
resources is winter seafood breeding, which is too single and has caused serious resource waste. The geothermal
system in the southern coastal area of Tangshan City was set as the research goal, and the water samples were se-
lected to analyze the hydrochemical characteristics of geothermal water and estimate the thermal storage tempera-
ture and circulation depth in the study area. The results show that (DThe exposed temperature of geothermal water
in Binhai area of Tangshan City is 26 ~86 °C , belonging to the medium and low temperature. The total dissolved
solid (TDS) of the geothermal water is between 482 and 1 644 mg/L, with pH of 8.25 ~9.15, belonging to the
high — salinity and weak — alkaline thermal water, and the chemical type is HCO, — Na. (2) The thermal storage
temperature in the study area can be divided into two ranges, about 60 ~70 °C and about 90 ~ 100 °C | respective-
ly, representing two geothermal water circulation systems. The calculated circulation depths are about 1 500 ~
1 800 m and 2 400 ~2 700 m. The geothermal field in the Binhai area of Tangshan City is geothermal system of
medium - low temperature conduction, forming a geothermal system with the Guantao Formation as the main ther-
mal reservoir. And the deep Yanshanian high — temperature granite ( HDR) provides a continuous heat source.
3 The hydrothermal geothermal system in the study area has a continuous and stable high temperature heat
source, however, it still has characteristics of large circulation depth, far away from the recharge area, making the
water alternately circulates slowly. It is suggested that complete specification of geothermal exploration should be
established to avoid effects of geothermal tail water on the environment, resource depletion and land subsidence
during exploiting clean geothermal resources. This research would deepen the understanding of the thermal geo-
thermal system in the southern coastal area of Tangshan City, and provide certain scientific basis for the develop-
ment and utilization of regional geothermal resources.

Keywords: Tangshan City; hydrogeochemistry; thermal storage temperature; circulation depth; genetic model
(REHE: BHEH)





