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Fig.1 Tectonic sketch map of Liaocheng
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Fig.2 Geothermal geological section of karst
geothermal field, east Liaocheng
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(1)# FT#IKTDS %5 252. 38~5 321. 79 mg/L,
BRUK; BFEE N 2 376. 47~2 406. 51 mg/L (LA Ca-
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F 2), ARk B NaHCO; &, X R[] FiE R F K
ZEHZEXHBHTDS(—R A TF10 g/L) , BEEHE v/
ra—B/MF 1), FHFKE N CaCl, B, KM T HIRK
T ROK R A B M SR —E A KR
WEX,

3.2 WTF#HKKLEED I

BF 5 X 3 T $ok AL 2 BUSr B9 TE R AR AL R & 7K
T REALZ RS KRR LR R RO G &
EEHERRERBNER.
3.2.1 BiEM4A

BIREARBTRKRZEUERDIERHEE
KALEMERH . # TRk Ca?* SO~ (HSIO; . Sr** 4
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Tab.1 Hydrochemical characteristics of hot spring in karst geothermal field, east Liaocheng

Lk &4 &/mg/L e E8/mg/L e AR /mg/L
K+ 57.50~57. 68 TDS 5 292. 7~5 321.79 #® <0. 001
Nat 834.7~837.5 MEER 37.7~41.57 L -
"M Ca?+ 701.1~707. 78 W — AL 6.46~41.38 % <0. 004
L. 1 Mgz+ 148. 45~154. 0 a 0.942~1.43 & 0.046
¥ Ald* <0.2 % 15.14~16.0 % 0.003
NH# 0. 50~0. 80 Ry 2.08~2.22 & <0. 030
Bit 1 748. 0~1 752. 25 »iLY <0.10 fa <0.010
HCO7y 160. 4~171. 95 & <0.010 L <0. 001
CcOo3~ 0. 00 ] <0. 0001 & 0.037
] cI- 1617.17~1 657. 4 # <0. 020 | <0. 030
L. SO§~ 1680.2~1 745.2 AR <0.02 ERER <0.001 5
F F~ 3.90~4.0 x <0.000 1 i <0. 001
NO5 <0.4~0.66 ] <0. 005 L8 <0, 002
Bt 3 504. 8~3 540. 54 IR 8. 00 %8 § 1.22
PIER B B, ST mg/L(BACaCOs )2 364, 8 226Ra;3. 35 X107} Bq/L
T <5 K . #.8:2.27 Bq/L R <0.02
SR mg/L (LA CaCOs 31 :131. 56
. <2 X B BRE mg/L(LACaCOs 31):47. 06 8 0:0.845 By/L PHE 6.8~1.8
2. X Rn:8.16X 1071 Bq/L
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Ko EE# T K (rs0, X 102 /ralEfE X T HE S5 &
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Tab. 2 Chemical characteristic coefficient of and
isotope composition of the hot spring in karst

geothermal field, east Liaocheng

B #K FEHTHRK

ma/ra 0. 85 0.78~0. 80

Cl/Br 297 728.45~796. 83
# Ca/Sr 53 44.24~46. 31
&
% IMg/TCa 5.2 0.35~0. 36
[ ra/ra 0. 004 0.75~0.77

vy /ral 0.29 . 0.27

(rso, X109 /ra 10.2 74.98~80

] 3D —72.8~—80. 67
fir 30 —9.2~—9.46
x T(TU) 6.15
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FFEEMHETE, RAERXKH TRKRET KT
70T K VA B8 1 B AR T 918 R R TR 38 B I AL
i
4.3 WTFHAKBELETESR

WHE 3 F i, A X T %Ki oD 7 80 ¥4 75
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e, BRGEFES RABTRAKERERET
XWEN, HIEXE]. Ch. EFHSRMEHEE. M
(T)=0~5TU K40 FRTH“EK”E R#; T=5
~40TU RAFEAB KM EKZREREER:T
>40TU EHFHEABKEG RS . ARBBAT &8
6. 15TU, WA Xt T RKAFEABKE HK
HIIR S K, o 40 EFTHIH K G R FriE A B KH
HAEERD,

4.4 WTRHAAKOKEEX SR

AN RS THRKERFS FERARIM,
RETER—BERFAAE—RE/E A ESHRE
T RK,

~150L 4

Lo o o ¢ | 3 ¢ 9 PR 1 s
-15 ~10 -5 0 5
s "o/10™

B3 WHEFREES S AED—"0 XRE
Fig. 3 The relationship between 3D and 'O of karst
geothermal field in east Liaocheng
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Fig. 4 Origin mode chart of the hot spring in karst
geothermal field, east Liaocheng
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Analysis on hydro-chemical features and origin of the hot
spring in karst geothermal field, east Liaocheng city

ZHANG Bao-jian' ,SHEN Zhao-li! ,QIAO Zeng-bao?,QI Lin®
(1. China University of Geosciences, Beijing 100083,China; 2. No.1 Exploration Institute of
Geology and Mineral Resources, Jinan, Shandong 250014,China; 3. China Institute of
Water Resources and Hydropower Research, Beijing 100044, China)

Abstract; Based on the analysis of chemical composition, isotopes and hydro-geologic features of the hot
spring in karst geothermal field, east Liaocheng city, the origin and evolution of the hot spring were studied
in the paper. The results show that the formation of the hot spring is controlled by deep faults and basement
structure. And it is the consequence of natural comprehensive function during a long geological history. The
hot .spring is moderate or high degree metamorphic water originated from the infiltrating modern meteoric
water, among which forty-years old ancient water dominates, while the now water is less,which can be ex-
plained by the relationship between 8D and 3O and tritium (T) values and coefficient of hydro-chemical
characteristics. The formation of hydrochemistry ingredient is primarily leaching and dissolving, and the
trace element ingredient is rich, which reflect that the groundwater passed through a long and complex runoff
process cycle.

Key words: features of hot spring; analysis on the origin; karst geothermal field; Liaocheng city



