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Geochemistry and Isotope Studies of the Shinchon CO,-rich Waters in the
Gyeongsang Province

Geon-Young Kim'*, Yong Kwon Koh', Dae Seok Bae', Chun Soo Kim' and Maeng Fon Park?

Korea Atomic Energy Research Inssitute, P O, Box 105, Yusung, Taejon 305-600, Korea
Pukyong National University, Nam-gu, Pusan 608-737, Korea

The Geochemical and isotope studies on the CO,-rich water from the Shinchon area were carried out. The
Shinchon CO,-rich water belongs to Ca (Na)-HCOQ, type showing very high P(_-o2 (107°%.-10°%° atm} and TDS
(835~3,144 mg/L). The results of geochemical and isotope analysis indicate that CO, gas is originated from
the deep seated source such as mantle or magmatic gases. The CO,-rich water was evolved by interaction
with deep-seated granite and major water-rock interaction was dissolution of plagioclase resulting high Na
content of COz-rich water. Precipitation and dissolution of secondary calcite might be accompanied with the
dissotution of plagioclase maintaining Na/Ca ratio. High contents of K and SO, indicate that the geochemical
characteristics of COj-rich water were partially affected by interaction with upper sedimentary rock during
uprising to surface. NO; and tritium contents suggest that the CO,rich water was mixed with low COQ,
groundwater at some locatiens. The oxygen-hydrogen isotopes show that all water samples were derived from
metecric waters and the CO,-rich water was isotopically re-equilibrated with lighter CO, gas. Although some
carbon isotope data show isotopically heavy values, carbon isotope data indicate that the CO, gas was possi-
bly derived by deep source.

Key words : CO,-rich water, geochemistry isotope, water-rock interaction, Gyeongsang Province
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Fig. 1. Geologic map of the Shinchon area. Sampling locations, drainage pattern, and fault system are also shown.
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Fig. 3. Plots of A) TDS (mg/L) and B) pH versus Log P,
(atm), of the water samples investigated. 2
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Fig. 4. Piper diagram for the water samples from the Shinchon area.
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Fig. §. Scholler diagram for the water samples from the
Shinchon area.
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Fig. &. Plots of TDS versus Na, Ca, K, Mg, SiO,, Li, HCOs, SO, and CI] concentrations (mg/L) of water samples from the

Shinchon area.
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Fig. 7. Plot of TDS versus saturation indices {S.1.) of
calcite of the water samples from the Shinchon area.
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Table 3. Isotope compositions of the water samples from
the Shinchon area.

Sample Sampling 8%0 8D  3”°C &S Tritium
No. date (%) (%) (%) () (TU)
CQy-rich water
51 99511 -84 630 49 73 58
82 99/5/11 94 682 32 49 35
53 99/5/11 -9.2  -684 28 4.8 719
54 99/5/11 92 654 51 38 13.2
S5 99/511 9.6 717 -01 72 1.6
Sé 99/511  -106  -739 - - 1.3
57 99/8/25 -106 -765 49 73 1.8
S8 99/8/25 -89 -654 -35 4.7 57
59 99/8/25 95 692 43 56 6.4
S10 9948125 95 680 43 535 72
S11 99/8/25 -103 -739 30 4.0 0.0
512 99/8/25 -9.1 683 -34 50 121
513 99/8/25 96 -T24 A4l 6.5 6.5
S14 99/8725 92 684 46 5.9 7.3
Low CO, groundwater

515 995711 9.1 -632 - - 29
S16 9948725 9.0 -698 -15.1 4.5 6.0
517 9%/825 -10.5 714 - 7.1 6.3

S18 o9/8/25 -10.1 -73.0 -135 53 6.0
Surface water
519 99/8/25 -10.1  -75.0 - - 59

(Tritium)yz #A8ted 2 47E Table 3¢ eRAIT

41, M2(3'%0) 3 $2(3D) SelHL

MEAY g, ik R B A ESe] k4 gl
A F94e HATRAE =A% ABE Fig 8
etigich gahrs AR §%0=-106—-8.4%
8D=-73.9—-63.0%, dut FFAse] B §80=
-105~-9.0% % 8D=-774~-63.2%, AFF2 AL
8%0=-10.1%7 8D=-75.00p2] F< Helcth ol&L
HaHew 2FeiHglobal meteoric water line;
Craig, 196132} Haald] =A=lo] 3 71902 F
A £ 9oy §D=75 §%0+19 XHHQ £
A FAXNE dE S ok YrEo g e pile] ¢
A7t AR AT HAsh e v AEw)
P NesRA AFEAL Agole B bt

AY4H B AGegsie] 2850 TAHo)
Aok s, Gk AlE BEAY AT X
2 FrHE e ARE Aol B CORUL
7 ehdal FHU2TeR Tie COptevt o
B o] B Mt F9147} 9 EROR A
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Fig. B. 8D versus 3'®0 diagram for the water samples from
the Shinchon area.
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Fig. 9. Plot of 3'%0 (%) versus A) TDS and B) titium for
the CQ,-rich water samples from the Shinchon area.
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Fig. 10. Plot of tritium versus TDS for the water samples
from the Shinchon area.
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water samples from the Shinchon area.
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Fig. 12. Plot of SO, (mg/L) versus §*'S (%) for the water
samples from the Shinchon area.
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