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Hydrochemical characteristics and isotope analysis of geothermal water in Liangxiang geothermal field
LIU Ying chao, LIU Kai, SUN Ying, LIU Jir rong, GUO Gac xuan
(Betjing Institute of Hydrogeology and Engineering Geology, Beijing 100195, China)

Abstract: A ccording to the geothermal settings, hydrochemical data, and research on the isotopes of 6D, 8§80, *H, “C in geother

mal water in the Liangxiang geothermal field, the origin, metamorphism and evolution, and hydrological characteristics of iso-

topes of geothermal water were investigated. The results suggested that (1) the hydrochemistry type of geothermal w ater in the

Liangxiang geothermal field is mainly HCOs; * SOz Ca® Na°® Mg, and the geothermal water contains mineral com ponents with

medical benefits, especially chlorine and metasilicic acid; (2) according to the analysis of ion concentrations, the geothermal wa

ter is lixiviated and belongs to initially metamorphic water; (3) the geothermal water is immature based on the water rock bak

ance status; (4) the geothermal water is mainly formed by the mixing of geothermal heat source water and modern circulating

water supply from the southwest of Beijing multiphase fault subsidence; (5) the age of geothermal water is about 38 960£630

years based on the isotope analysis of *H and “C;and ( 6) the recharge elevation of the geothermal water is about 620 to 730 m

according to the stable isotope calculations of oxygen and hydrogen, and the recharge source is the mountain area with relatively

low er elevations in the southwest of Beijing.
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Fig. 1 Classification of tectonic units

in the Liangxiang Geothermal field
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Tab. 1

JRKIIRLA Ky 2 500 m, FikAE R 280 BRI T B B iR
Fahe, dy vk i DU St TARCR d iR B0 . W 552
R R Rz FIHE, F 8RS KRB BN ENE
VUR HHE R B AT 2 M2 A 36 DU RS REA o, BT il &
20 A TR AR A%, A REASHFEXN, 18
¥R b M K MR 2210 WO TR o 4 a5 A K,
M E oG 2 o M FA FE B P o 2 )5, RO I 1 B gl
T, 70 R 2D TS, 36 2 1R, it ik B8 AR A, 3L
DU R G AP, B A it 2 HRR VR 5 00 9, B 1
KR B B2 T+, B ar e #IF JF K L 7E 36 C~
69 5 °Cxal.,

2

AT SE DA M B K R 5 K S DT R A SR KK SO ER
2258 34 4, AR RS WAL R WKL 38 4 AhFe Hh UK FE
i 6 1 SR EEFE R 6 1o I S AKEE 17K ST HE BRAL 25 B0
KRR F B, 23 BT R 2 ke B R K R 7K ST M BR AL 22
AIE Hb A KPR U5 b T ORI AR R AL TR BEARRAE, b
% b B 1A BT R AR A v 5 PR 4
2.1 KIIRAF 4FAE

Hiu AR R — AR R AR R R R A2 R G, HoK X
HBRAL 27 7 AT 2 1% &R G0 I Rk 25 40 0k B SF HIR S 1 R
WS RS A O LS5 ok L AL R ROK, R TR
R RRUK, BUK ZEROE W, IR AL AR, TR AF
B . MUK 36 C~ 69.5 C, J& TRk, Hidok
WAL g 483~ 770 mg/L, J& T & W 4b B K. pH {4
7. 16~ 8 07, J& T F K. M HUFHIK fb 228 4E (3£ 1) AT
FH, M BB BT DL Ca? WNat 3, & 8o 55 7~
78 2mg/L fl 61 4~ 74 9 mg/L; B FLL HCO;~ .SO,>
i, AR R 213 6~ 293 0 mg/ L il 121~ 136 mg/ L. b
POKEIKAL: R L] HCO3 » SO Nae Cas Mg HCO; *
SO+ Ca* Na* Mg #Uy 3 . HibuK H i) CO, 32 LA Kt
HCO;™ JEAEAE . [ MoK 25 5 960 A ek 78 i 100 7 55
Bk A4y, S B B TR LA R K, 4G 4 K A R
(2 94~ 5 4 mg/ L) ARFERR T 5(2 94~ 5 4 mg/L) LB EE
ST IR FE R o

Geochemical characteristics of some geothermal water samples

BT EE (mge L)

5 o Ne  Car Mg+ HCO,- L S0 P S0, pH {H E(C) IKAEA Y

RS1 11.9 66. 2 55.7 23.1 213.6 25.6 136 4.78 42.5 8.02 69.5 HCO;3 * SOy Na* Ca* Mg
RS2 12.1 61.4 73.7 27.3  247.7 40.1 128 2.94 30. 4 8.07 40.5 HCOs; ¢ SO4#Ca* Na* Mg
RS3 10.3 63.8 78.2  26.1 203.0 47.7 133 5.00 39.0 7. 44 36.0 HCO; * SOs Ca® Na® Mg
RS4 11.6 62. 1 64.5 26.4 242.9 29.6 128 4.05 30.2 8.07 38.7 HCO; * SO Ca* Na* Mg
RS5 10. 8 61.5 65.5 24.9 206.0 30.2 127 3.99 30.6 7.72 39.2 HCO;3; ¢ SO4#Ca* Na* Mg
RS6 11.8 57.9 70.1 25.5 270.9 27.7 132 4.68 34.3 7.92 42.0 HCO;3 * SO Ca* Na* Mg
RS7 9.4 70.8 56. 1 22.5 255.0 29.9 123 5.40 36.7 7.43 50.0 HCO; * SO Ca* Na* Mg
RS8 10.0 749 66.1 27.6 287.0 49.2 122 5.00 19.5 7.40 48.0 HCOs * SO4#Ca* Na* Mg
RS9 11. 1 64.2 58.5 22.8 252.6 24.8 121 4.89 33.0 7.92 45.7 HCO;3 * SO Ca* Na* Mg
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2 Piper
Fig.2 Piper diagram of geothermal water
in the Liangxiang Geothermal field
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Fig.3 Langelier Ludwig diagram of geothermal water

4 Na/ K
Fig.4 Na/K diagram of geothermal water

in the Liangxiang Geothermal field
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VAR VY R CaCOs VT IE L K i
AT 4 S 55
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Ca/ Sr= 30 00 ~ 5L 94, Ye./Yuy = 1 23~ 1 97, ( Yucos +
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4y Ca™ WNa® A d. BEAME ROK P R LR 5 2 7 i
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1988 4, Giggenbach H G4t T Na K- Mg = £ &l fift,
FISRVP A ke AR 2500 K43 AN ) 83 i /K B, 72 = ff
o a3 O 56 BT S 43S R K = AN XIS . Na ke
Mg = ffy Bl fif 7T LU T P00 7 S o~ L, & Tt
PUK B T PR AS TR KRR OK AL A B0 SR bRl
M Na kMg = L, =MEAERT AR PFEPRE, RAED
H KA BRI E T, Nay K Mg BAT 2 BE AR
A K5 AT BLE L R 2 A s Bk R AR
T80 C, HA K AR K . 3R Wb K ke 25 2 R AR
BB TPEORES, VAR AR RIS AEHEAT, SR 2B T K

IR A .

5 SR

5 Nak Mg
Fig.5 Na K-Mg triangular diagram of geothermal water
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6 & 880
Fig. 6 Relationship betweenSD and§8 0 of geothemal water

in the Liangxiang geothermal field
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HAp b KK 8D k- 58.9 %0, K A [8] A7 %
JEETA E, AH D TG 3 FE AR 4L 100 m (¥ 6 ¥ Ak, Fop
8D H— 3%/ 100 m, & 115 [ 2 HhHA H Hh FAOK I 4h 45 = RE A
620~ 730 m 2|,

2.4.4 ILRHH T

WA A R R T i R, 45 6 Hh A KGR U8 23 AT
gE L R 2 b S, A4 AR T BELE b Dy 1L EE AT
MFFEKT 620 m [lX . X P A K EANA] B &R IR
R, A K HUBE BT S U AT Y] R R e, B2
KA BRI AR, X P T2 BB R E , IX KK
AL MR VI S BRI N AN B R R, R B
FRORWIR Bl AT VU, IS Ak Ca® Mg BRIk
B, KA HCO 5™ SO > IRFEMIE K, K FAE M) Fig #8572
o, S SRR AL PRI HC BB IR AR HOK. HF A
T AR 5 B S TR ()4 v 1T B AT, Hb oK A = ARl I 3
REHLRTIR S I P AR POvE, kKR TS AR T A ik
2 AR Ca™ (Mg™ A XFEEE /N, Nat i FE B i
HAK o R I b A KO R R AT AN T IR0 DEAE T Bk A A
WEE AL 24k, A3 AR R I ERR B AR S R
oy
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R Z Hi i b AOR L 2228 B DL HCO5 » SOrCa® Na®
Mg Bk 32, MK HBA 2 7 LL €2+ WNa* o 3, B & FLL
HCO;™ \SO,> A, [AlF B 7K o 43 i D ek 1R 58 R ke
Heoy, o BB & TAEAA K, B RIFET N E.

R 2 M ORI T B 2 3 AR B K, S i

TR B RAE IR I Bk Hp 5 ik A 2 1 F (R 45 3, A 3 koK
B EY M T MK BT AN B R R A K.
Jhe S SRS TR, b Py oK Sl R K, W RRAE
PITEHEAT, BAOK Z 2T A KR A

R 2 AL AOK 880 E T - 9 47%~ — 10. 22 %0
Z0E, 8D AT = 73 30%0~ — 76 10%0 2 [A]. 4 i3 B
TR BE NSRS RIAL 2 0T, bR SR8 T b 58 B T e i
B 7 I KB IR A s KA TS o R 3 H 5 e T
K 2 Hip FH B BOK SRS 38960 £630 4E, i i K IR
TIARIEER K, M98 A B HoK; R S A R E R AL R TR T
PRI FFE R 620~ 730 m, fE Wikh 451X kU T 5T
PG G L XA R /N R - AR X
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