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Fig.1 Geothermal resource conception model of’
structural trap type
(D- structural trap type thermal energy storage; @— non—
structural trap type thermal energy storage; 3)— cap rock of hot
reservoir; @ —bottom strata of hot reservoir; 3)—tectonic uplift;
©— principal fault; (D— secondary fault; @— heat source;

@_ ‘water source
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Fig.2 Geological sketch map of the pre—Neogene
bedrock in Liaocheng City
1— Paleogene Dongying Formation; 2— Permian Shihezi
Formation; 3— Permian Shanxi Formation; 4— Carboniferous —
Permian Taiyuan Formation; 5— Carboniferous Benxi
Formation; 6— Ordovician Majiagou Formation; 7—principal
fault; 8— secondary fault; 9— stratigraphic boundary; 10—parallel
unconformity; 11— geothermal—geological section line;
12—known geothermal wells
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Fig.3 Geothermal resource conception model of

Liaocheng City

1—Quaternary; 2—Neogene Minghuazhen Formation;
3— Neogene Guantao Formation; 4—Paleogene Dongying

Formation; 5—Ordovician Majiagou Formation; 6— Cambrian;
7—fault and its serial number; 8—water source; 9—heat source;
10—cap layer or hot reservoir interlayer (impermeable or weakly
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Table 1 Water quality comparison between structural trap type thermal energy

storage and non—structural trap type thermal energy storage
F2 Wi LAPG P F2 Wi DLARER B
P B IR 3 B TR B D CRy i Bl P TR i)
I ERNiS S SYEES K H: B
Na* 1225.0 1443.0 1658.0 2442.0 3161.0
K" 6.65 13.1 13.43 28.4 29.85
Ca 127.72 213.8 211.9 388.1 4323
éuﬁlz;/u Mg 19.36 55.56 4283 95.3 9831
cr 782.67 1362.0 1858.0 3337.0 4405.0
SO,2 1550.01 1718.0 1463.0 1790.0 1790.0
HCO; 227.22 192.9 199.7 160.7 155.0
F 1.20 1.80 1.40 1.5 0.90
Br 1.18 1.80 3.00 18 7.00
o I 0.40 1.40 145 3.95 5.50
445 (mg/l) Li’ 0.10 0.176 0.15 0.438 0.392
S 3.50 6.497 752 13.74 22.31
HSiO5” 338 33.85 3427 34.87 34.94
HEE Na/rCl 228 1.61 137 1.13 1.08
34 (rSO4 X 10%)/rCl 146 93 58 40 30
TDS 3969.60 5035.87 5487.54 8283.42 10120.76
At (mg/L) S fi i 398.66 772.78 718.06 1349 4 1496.61
pH 7.9 75 7.45 73 72
KAZESY SO,Cl-Na Cl-SO4-Na CI-SO4-Na C1-SO,-Na Cl-Na
ERIES(((S) 8.94 13.58 14.19 2622 32.62
BFam(]) 0.12 0.15 0.15 0.23 0.27
KSR (m) 11041420 1080.1~ 1104.8~ 954.5~ 1145.7~
1577.7 1595.8 1201.2 1529.8
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Fig.4 Water quality comparison between structural trap type thermal energy storage and non—

structural trap type thermal energy storage
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Geothermal resource of structural trap type: an important geothermal
resource conceptual model

ZHANG Bao—jian', WEN Dong—guang’, SHEN Zhao—li', QI Lin’

(1. China University of Geoscience, Beijing 100083, China; 2.China Geological Survey, Beijing 100037, China;
3. China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract:Based on the abnomal chemical composition phenomena of underground hot water along the principal
fault, this paper has advanced a new conceptual model for geothermal resource, i.e., structural trap type of
geothermal resource. The structural trap type energy is stored in a relatively closed hydrogeological environment
characterized by slow underground water runoff, high degree of metamorphism, complete water —rock
interaction, and abundant chemical elements in dissolved rocks, thus likely to form a kind of good medical hot
mineral water. The structural trap type energy has a special significance in geothermal resource exploration, and
hence researchers should pay full attention to the medical treatment and health care function of underground hot
water in the structural trap type energy storage.
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