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Fig. 1 Location map of the Hongtangsi hot spring
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Fig. 2 Simplified geologic map of the Hongtangsi 21
hot spring area )
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Table 1 Hydrochemical analyses of the Hongtangsi hot spring
(mg/L) 1959 2008 (mg/L) 1959 2008 1959 2008
K* — 2.17 Sio, 30 58.23 (mg/L) — <0.000 8
Na* — 98.9 39 75.7 (mg/L) — 0. 005
K* +Na” 88. 94 101. 07 — <0.002 (mg/L) — <0.01
Ca®* 3.691 5.0 — 0.2 H,S(mg/L) — <0.05
Mgz* 1.2111 0.6 — <0.01 pH 8.3 8. 88
NH,* — <0.02 CO, — 0.0 (0, mg/L) 0.73 —
Fe?* +Fe'* 0.08 <0.004 co, 4.906 - (mg/L) o8 -
HCO; 67. 054 63.5 — 0. 181 (CaCO;mg/L) 12.423 15
€o3" — 18.0 — 0.291 (CaCO;mg/L) 12.423 —
(O 21.197 19.9 — <0.05 (CaCO;mg/L) 48.222 —
S0;~ — 75.9 — 0. 094 (CaCO;mg/L) — 82. 1
F- — 17.5 — <0.000 1 (CaCO,mg/L) — 0
- — <0.02 — <0.000 8 Ra(Bq/L) — 0.117
NO, 0. 6979 <0.001 — <0.000 05 22Rn(Bq/L) — 131. 1
NO; 1 0.19 — <0.000 04 D (%0) — -95
Crt* — <0. 001 — 0. 005 6 B0 (%) — -12.6
TDS 384 302 — 0.001 T (TU) — 2.9+1.3
50 SO, « HCO,—Na o
. Fe’" + Fe'" F- NO;
- - 2 3 _
NO, .NO, Fe'" +Fe " 1959 . F 17. 5mg/L
0. 08mg/L 0.004mg/L;NO, 1.0mg/L
0.697 9mg/L 0.00Img/L; o
NO; 1/5;
o 75. Tmg/L,
2008
« 3 Na® .
90% S02° .
HCO, 45% 30% o ( 2)
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Na*92.36% 302mg/L o
. pH 7
Mg2+ . °
1.07% ko120 1959 0.783 L/s*
ca* Toul 1975 1.5L/s°
537% meq/L
Co 11.6 L/s o
g — 0,
8.61% CI" 16.10%
HCO3
29.89% 6
S0 °
45.40%
3
3
Fig.3 Circular diagram of major ions of N
the Hongtangsi hot spring
131. 1 Bq/L 15~36 . °
2
Table 2 Ra-Rn test results of several hot springs T
near Hongtangsi
3.1
26Ra 1961 Craig
(Bq/L) 0.102 0. 039 0. 051 0. 098 0. 062 s
ZZ?RH 8D.6°0
3.62 7.55 4.2 4.4 8. 89
(Bq/1)
2.2 Craig o
8
3 50 °
18
- TDS 1959 b 670 - 95%
3 -12.6%
Table 3 Variation in the comprehensive index of the (
Hongtangsi hot spring with time 4)
1945-02-09 1959-0845 1975 2008-09-04 Or
20} £ ONG i€
— 1959-08-29 20080948 _ao0l SD=85'20+10
- - B 60}
- - 2 -sop
- - - -100}
— — -120}
) 48 49.5 49.5 50 —140 | |
—20 —-15 -10 =5 0
TDS(mg/L) — 384 248.3 302 550(%)
— 12.423 14.24 15
(CaCO,mg/L) ab 5"0
pH - 8.3 8.4 8.88 Fig. 4 D -5"0 plot of the Hongtangsi hot spring
(mg/L) — — 17.5 0.2
Si0, (mg/L) — 30 30 58.23 3.2
F~ (mg/L) — — 6.4 17.5
(L/s) — 0.783 1.5 11.6 .
11945 ¢ ’ N
) (1945) I ;1959 4 ;1975 N =N, xe )
A — N = In2/t,
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12.43a X\ =0.056 a '; Si0,
- . 11
N— (TU); - . Si0,
Ny— (TU). 4,
10 TU 79 ~109°C .
N, 10TU, 4
2.9TU 22.20 o Table 4 Temperatures of the geothermal reservoir of the
Hongtangsi hot spring
22
)
4 T y
T =-42.198 +0.288 31 x Si0, - 3.668 6 x107* x 109. 39
(Si0,)* +3.166 5 x 1077 x (Si0,)* +77.034 x 1gSi0,
*( )
° 109.
T=&—273. 15 09. 06
o 5.19 - 1gSi0,
(Si0,) N ( )
108.
. (= S YR E 0880
) o 5.75 - 1g8i0,
Giggenbach
5 o
p=—100 35 5854
4.78 - 1g8i0,
Si0, o ( )
p=— 1032 5535 79-69
4.69 - 1gSio,
Na/1000
5
________ 12
Q =365 xgxpxcx (i —1i) (3)
Q (J/a);
— (m’/d);
___________ in
) P (kg/m’);
\ MR ¢ (J/(kg*C));
K/1 Mgl )
/1000 g 2 (DC) :
5 Na -K - Mg by ().
Fig. 5 Na-K-Mg diagram of the Hongtangsi hot spring (3) 5,
5
Table 5 Heat discharges of the Hongtangsi hot spring
Q%))
Q (t/a)

L/s m? /¢ J/ (kg C m?
(L/s) (m*/d)  (J/(kg*C))  (kg/m’) (x10"]/a) (0/(2.927 x10'°))

11.6 1 002. 24 4186.8 988 50 12 38 5 750.26 1 964. 56
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Hydrochemical and isotopic characteristics of the Hongtangsi hot spring

in Fengning County of Hebei Province

ZHANG Xue' ZHOU Xun' LI Zai-guang® WANG Ying' XU Ting-wu' GUO Xiao—5uan'

(1. School of Water Resources and Environment

China University of Geosciences Beijing 100083 China;

2. Hainan Institute of Hydrogeology and Engineering Geology Haikou 571100 China)

Abstract:The Hongtangsi hot spring in Fengning County of Hebei Province occurs in feldspar granite of the

Fourth Epoch of the Yanshan Period. It is the discharge vent of thermal groundwater which receives recharge

from precipitation and is heated when undergoing deep circulation. The hot water has TDS of less than 400mg/

L with major cations of Na* and anions of SO~ and HCO; . The hot spring is of SO, * HCO,—Na type and

has high concentrations of F~

H,SiO, and Rn of 17.5mg/L 75.7mg/L and 131.1 Bq/L respectively.

Isotopic compositions of the hot water indicate that the Hongtangsi hot spring is of meteoric origin and the

residence time estimated with *H method is greater than 22 years. The temperature of the geothermal reservoir

estimated with geothermometers ranges from 79°C to 109°C. The discharge of the flowing well tapping the hot

water increases to 11.6 L/s.
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