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Application of Fixed-Al Modified log(Q/K) Graph in Hot Spring System
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Abstract; A comparative study was conducted to probe the feasibility of conventional and fixed-Al modified log(Q/K) graph
on hot spring system. Lushan hot spring, Tanghu hot spring and Hengjing hot spring in Jiangxi Province were selected to
reconstruct the reservoir equilibrium by log(Q/K) graph, and all the calculation were carried out by WATCH program. Due
to the lack of Al in the water analytical data, only chalcedony and calcite intersected around 100 C in normal log(Q/K)
graph. So no equilibrium status or temperature could be reconstructed by this method. Calculated by the method by combi-
ning the fixed-Al method with the mixing factor, minerals association of laumontite, chrysotile, fluorite and chalcedony con-
verged around 100—140 C in fixed-Al modified log(Q/K) graph , which means the equilibrium status could be successfully
reconstructed. These mineral assembles occurred in the borehole of Tanghu hot spring field. The calculating result corre-
sponds with the real hot spring system, which might infer that the fixed-Al log(Q/K) graph could be used to reconstruct the
reservoir equilibrium in hot spring system.
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Table 1 Chemical composition of Tanghu, Lushan and Hengjing hot springs  0s/(mg+ L")

THO1 THO4 HJo6 LS3 THO1 THoO4 HJo6 LS3
/ 2003 2003 1999 1997 Fe?t 0 — — 0
/(mg+ L1 318 315 — — AP — — — —
/C 79.9 79.8 73 59 B 0. 087 0.072 — —
pH 7.84 7.35 7.3 8.27 SiO; 106 105.7 81 80
pH /C 20 20 20 20 SOF~ 11. 49 10. 31 17 72
Na™ 68. 684 68. 66 71.47 13.5 Cl 11.45 9.16 8.51 2.49
K- 2.72 2.82 3.09 15.5 F- 12.59 12.11 — 6
Ca®™ 3.81 4.17 9.85 61.1 HCO3 149.4 148.4 106. 14 129.07
Mg?™ 0 0 0.09 2.19 TDS 324 324 — —
Lit 0.41 0.4 — — CO; 0 0 8.8 —
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Fig. 2 log(Q/K)-t diagram for selected hot springs in Jiangxi Province
’ b ’
2 . 0 1’\’2
2.2 lo K , Pang and Reed(1998) (fixed-
3 g

0, 2 AD ,



2 log(Q/K) 355
30 (a)LS3 13 (b)HJO06
—— anhydrite ~ —#—albitelow 10 —#— laumontite
20 —0—chrysotile  —-fluorite —&— chrysotile
—— Na-montmor—V¥—quartz >
—~ —A—analcime —A— chalcedony 5 —A— muscovite
§ 10 —®— microcline —©—K-montmor N
g 0 x
A
-5 —A— chalcedony
—— calcite
-10 —¥- quartz
-10E ) ) ) L L L L
0 50 100 150 200 250 0 50 100 150 200 250
12 (c)THO1 8 (d)THO4
laumontite —4+— laumontite
8r chrysotile _e— fluorite
albitelow 4r —@— microcline
fluorite —o— calcite
g 4 quartz
Q 0
0
<0 ——
—A— muscovite 1
-4 —@— microcline™ -4 —A— chalcedony
—A— muscovite I
—W¥— quartz
y —A— chalcedony
-8 . . . . -8 . . . .
0 50 100 150 200 250 0 50 100 150 200 250
t/°C t/°C
3 log(Q/K)
Fig. 3 Fixed-Al log(Q/K) diagram for selected hot springs in Jiangxi Province
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