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ABSTRACT

Water chemistry in the Munkyeong hot-spring expresses high values of EC(1.857 uS/cm),
HCO4(1,250 mgh), SO,(147.60 mgh), Mg(43.05 mg/l), and Ca(279.43 mgl). The precipitates of
small quantity is formed in lower temperature, but much of in case apply heat by boiler.
Although mineral that is settled from original ground water is most calcite, aragonite and
calcite at the same time crystallized in boiler. The CO; is present predominantly as HCO; and
H,CO;. SOy Mg, and Ca are present as free ion. Ca is saturated with respect to carbonate such
as aragonite and calcite but slightly undersaturated with respect to anhydrite and gypsum. Al is
saturated with diaspore and gibbsite. The precitptates are composed of carbonate such as calcite
and aragonite and amorphous Fe-hydroxide.
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Table 1. Geochemical data of water samples from Munkyeong area

Sample Chemical compositions(in ppm)

no. | pH | EC |alkalinity) HCO, | F | Cl |NO,|SO,| Na | Mg | Al | Si | K { Ca | Mn | Fe | Zn
H-2b* | 621 | 1825| — 12330 | 15 | 166 | ND | 23 | 798 | 336 | 02 |1166| 2.8 |3070| 0.1 | 124 ; 09
MK1#% 6301|2280 — 15437 | ND | 90 | 0.1 |1908| 778 | 376 | 0.1 |1480| 38 [4916]| 0.1 | 0.8 | 0.1
MKWI1| 7.13 | 1857| 694 - ND | 13.0 | ND {1476 852 | 43.1 | 02 | 596 | 0.1 |2794| 01 | 0.1 | 09
MKW2| 7.06 | 1159| 684 - ND | 101 | ND [1309; 609 | 40 | 0.1 | 80| 01 |652| 01 | 0.1 | 08

*Data from Yun et al.(1998)
*Data form Koh et al(2000)
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Table 2. Distribution of selected aqueous species and saturation indices for water samples calculated
using MINTEQA?2 from Munkyeong area.

Sample no. H-2b MK1 MKW1 MKW2
Charge balance(%) 3.006E+01 5.900E+00 1.025E+01 1.440E+01
Distribution of aqueous species
CO % H,CO;(AQ) 51.7 46.7 12.1 12.0
% CaHCO; 14 2.6 3.1 2.8
% HCO; 46.6 50.3 83.4 83.9
Cr % Cl 100 100 100 100
SO % SOF 73.4 66.1 69.0 719
% MgSO,(AQ) 34 33 55 5.0
% CaSO,AQ) 22.0 30.0 247 224
Nar % Na* 98.6 98.6 99.1 98.7
% NaHCO;(AQ) 14 1.1 - 1.0
Mg* % Mg* 81.8 82.6 87.6 83.2
% MgHCO; 17.9 132 7.3 11.9
% MgSO,AQ) - 42 48 43
AP % AP* - - - -
% AlOH* 4.0 32 - -
% Al(OH), 10.8 26.1 14 14
% Al(OH), 184 16.7 779 78.4
% Al(OH),(AQ) 66.7 53.6 20.7 20.5
K- % K 100 99.6 99.6 99.6
Ca* % Ca* 84.7 83.0 87.0 82.7
% CaHCO;* 15.1 12.1 7.0° 11.5
% CaSO,(AQ) - 4.8 54 49
Fe* % Fe* 99.9 95.1 94.3 94.6
% FeSO,AQ) - 49 53 5.1
Zn* % Zn* 30.0 34.0 332 21.0
% ZnSOAQ) 23 24 1.4
% ZnHCO;* 62.6 55.6 29.2 23.0
% ZnCO4AQ) 6.7 72 26.6 28.8
% Zn(CO;),” - - 8.1 16.5
Saturation indices(SI) for solid phases
AL(OH); (BAYERITE) -1.504 -0.011 -0.032 -0.035
KAIL(S0O,),(OH)s (ALUNITE) -4.210 2.825 -2.182 -2.200
CaSO, (ANHYDRITE) -2.968 -0.888 -1.070 -1.112
CaCO,; (ARAGONITE) 0.166 0384 0.757 0.969
AlO(OH) (BOEHMITE) 0.288 1.794 1.779 1.776
CaCO, (CALCITE) 0.317 0.521 0.887 1.099
AlO(OH) (DIASPORE) 2.026 3.491 3.455 3.451
CaMg(CO;), (DOLOMITE) -0.109 0.197 1.255 1.678
A1(OH), (GIBBSITE) 0.146 1.589 1.542 1.538
CaSO, - 2(H,0) (GYPSUM) -2.719 -0.687 -0.893 -0.936
MgCO; (MAGNESITE) -0.924 -0.818 -0.122 0.089
Mg(HCO,) (OH) - 2(H,0) (NESQUEHONITE) -3.329 -3.228 -2.534 -2.323
FeCO, (SIDERITE) 0.898 -0.271 0.207 0.442
MnCO; (RHODOCHROSIT) -1.723 -1.566 -1.308 -1.108
ZnCO, (SMITHSONITE) -1.374 -2.241 -0.692 -0.657
FeO (WUSTITE) -3.259 -3.946 -2.204 -2.221
FeAlL,O, (HERCYNITE) -1.186 1.041 2.733 2.708
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Fig. 1. X-ray diffraction patterns of precipitates in
the Munkyeong hot-spring.
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Fig.2. X-ray diffraction patterns of Fe-hydroxide
in the Munkyeong hot-spring.
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Fig.3. Stereoscophic micrographs of precipitates

in the Munkyeong hot spring.(A :mixing
zone; B and C:higher temperature; D, E
and F:lower temperature; Ca:calcite;

Ar:aragonite)
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