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Characteristics of deuterium excess parameters of geothermal water in Beijing

LIU Kai, LIU Ying—chao, SUN Ying, LIU Jiu—rong, Wang Shu—fang, LIU Zong—ming

(Beijing Institute of Geological Environment Monitoring, Beijing 100195, China)

Abstract: Eighty water samples were collected from different geothermal fields in Beijing and the following five kinds of
characteristics of deuterium excess parameters were analyzed: (1) The average d value of geothermal water is 5.40, the average d
value of cold groundwater is 6.04, which is bigger than that of the geothermal water, so the oxygen isotope exchange caused by water
—rock interaction is easier in geothermal water than in cold groundwater. (2) The oxygen isotope has remarkable isotope exchange
process, and the d value increases with the age of the geothermal groundwater. When the age of the water is (12.76+0.13) ka, the d
value is 11.2; when the age of the water is (38.96+0.63) ka, the d value is 14.6. (3) The d value decreases with the depth of the
geothermal groundwater in the same area; when the depth is 3221 m, the d value is 3.03; when the depth is 125.13 m, the d value is
5.72. (4) The d value decreases from the recharge area to the discharge area. The average d value is 7.31 in northern recharge area,

5.68 in Beijing depression, and —9.20 at the southern edge of Beijing plain. The velocity of flow decreases with the difference d
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values. (5) The d value increases with the redox potential when it is smaller than 200 mV. When the redox potential is =326 mV, the

d value is —9.20; when the redox potential is 158 mV, the d value is 7.48. The d value decreases with the redox potential when it is

bigger than 200 mV.

Key words: deuterium excess parameter; geothermal water; oxygen isotope; hydrogen isotope; Redox potential

About the first author: LIU Kai, male, born in 1983, master, engineer, mainly engages in the work of hydrogeology, environmental

geology and the study of geotherm; E-mail: liukai@bjswd.com.

o B S (d) WK N TR B4R, J& Dansgaard T
1984 A4 0 (1) — DA, JF BB L d=6D~
880", Atk ATl Ml [X A4 KA R K AR T AR ) —
ANt i S5 d, dAE IR/ IV S Tz X R 7K 2k
REHASD /ASO y 8 B KR, 1T LA B 2 b IX.
KAREKE EBERRABEK B S AR R o1 A
JE, 2 XSk SR 7 F A B R B A A S e, A
] — > i DX, — E 2 i R AR K 2 Bl v 1, AR
P d {2 X, KA Gt 28 d E B 2 i A2,
If HAER—HE XN, d (A2 5 B AR
K2 s, Be b AR e (AR, AR o i
SR E X, 248D fHANAE, 80 {8 Tt &i,d {8 A8
/No MR K AR R R TR AR B, BT A
TEACA WAL A K IR R AL T K A
T2 B IR R, Al —HBIX, TR — k)2
PN, HiL R 7K 80 53 B B ] G 3R 85 D), Wi B R [R] e
1,80 e,

] NVF 228 T M A BRI R b HOK AR
SRR b PG UR AR E RO R FRAE b ARG UR S A
FEIE R S0 S i DR R R A T T R o, b
XUAF & U AR T AR AT X i B S BUT R T
ZFFT RN Y, BN Z2E it m S
AT R RFIE ™, AR E NS E TR R
SRS, (b Hh X B R ) S S BT
RIEAT, A SCEF X X S R IFIF 5T, Hodh 8D F118™0 [H]
A Z2 D CESE H o 2 B b BB 2 5 R AT oY
JUT i b KA B B b e R 0 S I B, L
by [R5 22 H5 0 H e ) e 5 2 B ™ B R E 5 T
DR AR 5E A

1 ST X IR BERAE D

AU BT I B A T AL 0P O X (55 A
PRAH), T 3t A% 5 R P IR M AR R, 2 ARG

R B2 55 A RE T s SRR — TR R K
iR RAUHNE R TA b, EEEE A
ERAREY RL W FERAMI A, AxZRH
TERIUE MWE MR E, T HRT SIS
A B AR UK R DU o b BT UL B S
4 25.0~118.5 °C . i IK Z w4k BEFE 500~700
mg/L Y B AR R — B R AN B K, SR | D Fe I8 5 A
ZHON T AmGERR BT K, & — o m i
ik IC R, A — & BT O FRAEER .

Za iy, AU ROF LI, TR 3500 m Y 7K
TR T 50 CCRYHBIX IR 2 2760 km’, A4 BEAH X it
ST — B AR AY 10 S Ha A, 3 51 R FiE P s 3R
/NG L b A 5 D s b BT PG b 3k DX A
H R b P 253 b A R g 3k DX A R
FRHBIE | K 2 Ml AU o B F (1 1),

AR HORE B e B i 36 80 4, E B4 AR AE 10
AR ) L b BROKRE A 70 2 RAREK 14
SEPUFRIKFE 9L o HbIRIRE A 500.1~3779.0 m, ~F-
PR 1946.4 m, £ 7K IR 28.0~79.0°C, HUk:
g B RN E E R E R LA H B R ERIA Y] FER
2 bt il X M ORGSR AR

ST
2.1 JbFEX ok dEE AR

20 20 80 AF-ARKASIRUE | sk B WA 2R A 253 ok
X AR/ 22 b X ) K AR &R R 2R
PIGETT AT, ST T FR KA K 2R, 2RI A%
ACETH X KRR I BT T A5, R4 80 414
i I 445 2R, b T Bl DX Hb FAOK Y 80 {E 43 A T
~12.14%0 ~—7.10%o, SDEHAT T —86.5%0~—61.7 %eo; 4
DU Z R K4 8O {E A F —10.34 %o~ —7.80 %o, SD
fHA T —77.3~—49.1 %o; AU B SEIK 1 8D H

b E RS, G ST R 2006—2020 4F AT IR 2006.

http://geochina.cgs.gov.cn H1E LT, 2015, 42(6)



$42% ol

2031

Sy
ST g

#lititko

XU LA JE b Db ORI B SRR S AT

3d /
r “\% l‘.?/‘
2.0

Yl . b
y b
e N

2 /NG
3 VIR
4 VALK
5 REMH

6 ZERHMEH

7 RERXHEE
8 XU

9 RZiithH
10 RTE M E

P Jbatt DXl A R 70 7R T 4
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Table 1 List of d values in part of the geothermal water
samples

H5 6D/ % 6%0/% d H5 6D/ % 60/ % d

RS001 -79.08 -10.76 7.04 | RS008 -72.59 -9.79 572

RS002 -83.32 -11.38 7.72 | RS009 -86.45 -12.14 10.69
RS003 -77.00 -1030 538 | RSOI0 -64.00 -10.90 23.20
RS004 -76.61 -1021 510 | RSOI1 -73.00 -11.50 19.00
RS005 -79.78 -10.35 3.03 | RSOI2 -65.00 -1030 1740
RS006 -7642 -976 165 | RSOI3 -62.00 -720 -440

RS007 -7429 -10.17 7.09 | RS014 -66.00 -7.10 -9.20

R2 B oHmTE—R
Table 2 List of tritium values in part of the geothermal
water samples
5 G /TU | g5 G/ TU

RO1 1.19 R09 1.42
R0O2 10.65 R10 2.63
RO3 1.51 R11 4.13
RO4 6.28 R12 17.92
ROS 4.87 R13 9.75
R0O6 1.79 R14 12.07

RO7 1.42 R15 19.07

RO8 6.75 R16 15.91
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Fig.3 The relationship between d value and geothermal water age
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