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Hydrochemical Properties of Geothermal Fluids in Ordovician
Reservoirs of Tianjin and Main Affecting Factors
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1) Tianjin Institute of Geothermal Exploration and Development Design, Tianjin 300250;
2) Tianjin Geological Foundation Engineering Company, Tianjin 300191

Abstract: Tianjin area has abundant mesothermal-epithermal geothermal resources in its vast plain area south of
Baodi fault. TDS values of geothermal fluids gradually increase horizontally from northeast to southwest, with the
water types becoming increasingly complex. In all these reservoirs, the Ordovician reservoir is the uppermost
fractured basement rock reservoir and is adjacent to the upper porous sandstone reservoirs, and the range of its
TDS values is the widest, with the water type assuming unique characteristics in all reservoirs, i.e., SO4-Cl-Na-Ca.
This paper has dealt mainly with Ordovician heat wells located in the mid-south area of Congxian upheaval, and
analyzed the main affecting factors for the formation of Ordovician heat fluid types by such means as geothermal

water quality analysis, Lithology Component Appraising and ion elution test.

Key words: geothermal fluid; Ordovician; karst/fractured basement rock reservoir water type; Lithology Compo-

nent Appraisal; ion elution test
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Fig. 1 Tectonic units in Tianjin area
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Table 1 Name conversion table of lithologic component appraisal of various Ordovician rocks in different tectonic units

(D

S0,%

400 g ,
15

WR100 WRO6D WR94D WR94D WR94D
(m) 1395-1478 2100-2180 1212-1252 1254-1334 1342-1448

Ca0(%) 33.79 47.53 47.15 40.79 31.56
(%) 60.48 85.08 84.40 73.01 56.49
MgO(%) 2.48 1.46 5.06 6.52 15.79
(%) 5.18 3.05 10.58 13.63 32.60
(%) 34.34 11.87 5.02 13.36 10.92
SO,2 (%) 057 0.42 0.078 0.36 0.18
Ca/Mg 16.22 38.76 11.09 7.45 2.38
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Table 2 Statistics of ion elution tests of cuttings from Ordovician strata

WR94D WR94D WR96D WR100 WR94D
(m) 1342-1448 1212-1252 2100-2180 1395-1478 1254-1334
() 65 65 70 65 65
K* 3 3.1 5.2 7.2 4.8
Na* 14.8 7.2 275 38.1 14.3
Ca?* 8.2 17.6 9.9 13.4 30.7
Mg?* 3.1 5.3 0.6 2.8 71
(mg/100 g) cr 0.7 0.7 0.7 0.7 0.7
S0.% 24 26 37.2 47.8 48.2
HCO3* 36.6 51.9 42.7 82.4 94.6
91.9 111.8 125.34 204.1 204.4
(%) 10.92 5.02 11.87 34.34 13.36
1 2 , WR100 2.29 m%/d,
S0~ Mg** WR96D  0.65 m?/d( , 1988)(
Ca* ) 2 ,
( CaO(%)=47.53% , ( )
Ca**=9.9 mg/100 g )
Na* Cl- X
vas 3 IR 55 B Y R
1 3(
( 4) HCO;~ Ca* ) ,
, ( , WR100
1) Na* , WR96D
( 2) 50427 Ca2+ (M92+
Na* ) Mg*  Ca® )
2.2.3 Ca/Mg '
S0,%
Ca/Mg 4
%3 WR96D 1 WR100 HHIEEHALERS
K R X bE R
Table 3 Contrast between ion elution results and water
100 qualities of well WR96D and WR100
! WR96D WR100 WR100/WR96D
= 80| K* 4
£ -~--Na"
g ._..._.Ca'
% 60| é"lg'_ mg/100g mo/L mg/100g mg/L
— ---- 50, * R K* 5.2 39.2 7.2 40.2 1.38 1.03
g 40 ""‘"'HCO1 v _ L .
Rt ' K - * Na 275 473 38.1 7732 139  1.63
I ra =TT
b 20 ot 0T i Ca?* 9.9 38 13.4 482 135  12.68
Sl A Mg?* 0.6 8.1 2.8 826 467  10.20
0 . St MO St 2N cr 0.7 395.3 0.7 9111  1.00  2.30
3
50 70 90 110 130 150 170 190 210 230 S0 372 ” 478 1808 128 741
4xhdit (Total slat) (mg/100 g) ,
HCOs& 427 497.3 82.4 186.1  1.93  0.37
E4 BREAZREEKAIAIREIESZFELREXRE 125.34 _ 204.1 _
Fig. 4 Relationship between major ions and total salt from 1742 2311

Ordovician lithologic ion elution test
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