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SHHE =T 4220) BHE ARXS4] AUSHS SF 02 B, AR, X4l Nale AT
d So= HYsInh. HTX|G2 E[MHLARSL Aoz O[R0KN U2, +HEA0| O[F0{El 5H
2aT2 DE EEML0l UXST %D, AES 554-928molck. pHet TDS, Na, SO, S Algutere|
20| FHE= E[MHMEAXY MEX[SIH0M £, Caz HHEEINMAZXD X[5t0lM =A LIEHICE Ko}
Mg S22 T X9 dEXste RF0M "o, FO| g2 RF =2 FS HOrh 2 30|29
2 £ X9 RS CO(HCOPOP> SO(F AMolch F2 Yol2e] Fae Mauer Bolo] FHEE AR
Kot M Na>Ca>K(Mg)2| &MZ LIEtLILE, HYEMAF O MEX|SME S He MED OEIHX|
2 Ca>Na>Mg>Na9_| S2kH|E LIEPLHCE 57 AEX|SteE NaO-ALO:-SiO-H02F K.0-AlO;-Si0.-H,O Aot
Al

I
Zrrolotaoll M MBol cHaiAM ntzstEfol A2m, I H=MEol Hisi eyt 45 HY=UCE A
gutgt 2ol FHElE HEXIStrs SR 5 Zahdefof =Es AL, HYEEXHARXY HEX|
st pHel S7tet 8 M7l WSOl AL THE +~ ATt

MRS, NS, 3R, WS, Mt

Hydrochemical characteristics of deep groundwater at Surak-ri, Nonsan-gun, Chungnam Province was explained
by major ion concentration, water type, and phase stability diagram. The area is composed of meta-sedimentary
rock and quartz pophyry. The 5 boreholes where deep groundwater was sampled and analyzed are located
on the meta-sedimentary rocks and drilling depth range of the wells is from 554 m to 928 m. pH, TDS,
Na, and SiO; values are high in the groundwater from meta-sedimentary area intruded by quartz pophyry,
while Ca is high in the groundwater from meta-sedimentary area. K and Mg concentrations are low but
F concentration is high both groundwater. The content of major anions is in the order of CO;(HCO;)>CI>SO4(F)
in both geology, while that of major cations shows the order of Na>Ca>K(Mg) in meta-sedimentary area
intruded by quartz porphyry and Ca>Na>Mg>Na in meta-sedimentary area. Based on the phase equilibrium
in the systems Na,O-Al;05-SiO,-H,0 and KxO-Al;03-Si0,-H,0O, the groundwater is saturated with respect
to Quartz and more evolved compared with the natural mineral water. It is concluded that chemical evolution
in the groundwater from meta-sedimentary area intruded by quartz porphyry, is nearly saturated with
respect to feldspar, while the groundwater from meta-sedimentary area continue to proceed with increasing
pH by reaction of feldspar.

deep groundwater, natural mineral water, concentration, meta-sedimentary rocks, quartz porphyry
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Fig. 1 Geological map and location of sampled boreholes.
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Table 1 Details of the borehole information.

Borehole Coordinates Depth(m) Ele.(m)
No. 1 E127° 18" 22.06“, N 36° 08~ 08.76 ” 554 270
No. 2 E127° 18" 2226", N 36° 08~ 15.00” 834 365
No. 3 E127° 18" 2635”, N 36° 08~ 24.49 " 680 270
No. 4 E127° 197 0146 ", N 36° 08~ 36.89 ” 675 265
No. 5 E127° 18 " 5856, N 36° 08~ 33.81" 880 352
No. 6 E127° 18~ 3423 ", N 36° 08~ 29.43" 928 292
No. 7 E127° 18" 4410, N 36° 08~ 24.32" - 320
Data : SHEAFY AL A, 1997
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Table 2 Results of physical and chemical analysis for the 5 deep groundwater.

No. 1 No. 2 No. 3 No. 4 No. 6 remark
pH 10.00 10.08 10.38 10.40 8.75
TDS 101 91 105 108 74
K 0.30 0.18 0.14 0.20 0.28
Na 19.70 15.30 23.20 26.40 13.60
Ca 6.18 6.46 548 5.04 17.70
Mg 0.11 0.27 0.11 0.16 0.21
Fe 0.03 0.03 0.02 0.02 0.15
Mn ND ND ND ND ND
Li 0.01 0.01 0.03 0.04 0.01
Sr ND ND ND ND ND
Cu ND ND ND ND ND
Pb ND ND ND ND ND
Zn 0.01 0.01 0.01 0.02 0.05
Cl 5.20 5.60 8.60 7.40 5.20
SO4 11.30 4.12 3.62 1.23 8.64
F 371 2.32 3.16 5.75 2.54
free CO ND ND ND ND ND
COs 18.80 22.50 33.50 36.70 1.73
HCO; 1.47 ND ND ND 59.70
SiO, 30.10 33.50 33.70 37.10 15.80
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Fig. 2 Diagram showing major ion concentration of the 5 deep groundwater.
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Fig. 4 Phase stability diagram in the system K,O-ALOs-SiOrHO
at 298 K and 1 bar(symbols are the same as Fig. 3).



e =tz +2f2| 2o ARXEke +2EY

F 1U9m)2 PX) Soh -Gl Fie] oint
%) oigb] o2 TekEtCho, 1998)

Fig. 5& NayO-ALOs-Si0-HO AlolA X|ek4=e]]
SEHol e ST BER AEIWAE
BHolFa Qlth KO-ALOs-SiO-HO AlofAek= <oF
2 TEA ) ARAREE 2R sRgeols o
PGl oA LuPo|E YFHOR A9A o]
A OHE AFHoRNE Nazh Aslez WA U
G oA ehulolEst As) BEL o= Ml
o =4 6071 e A=Y A= 1Y HARIEY
A= ALdshls BF FREEUCIEYH| EA|Ho
SFYIIAIE 23p ol AW EAARSS Mol
O F2 wAEHgRe] 9e W gt 1) AR
AstrE(62F) AH=rt e e 4 ARA
skeslel Z7ERS AL 9ok

9ok e Aak ATAoN guigte] Bl
Yolden S Aole] ARASEE AR
= FAESE AFRA AT Histel Ao ZoH
I ofolslol, olo] wel pHE 108 ¥ 3o
(Table 2). Z12fu} HAEZR] Y3t AHA|ek
L pHE 87524 pHe| Z719h @ ofaiiA) AA

Rofo) whgo] © WY 4 e onlgh

Quartz saturation line

12 l.
!
!
10 |
! Albite
|
|
8 — I
— [
< |-
% 6 - Gibbsite |
D 1
s |
1
4 7 o 58 %%g
o4 @%%) s
E o Pyrophyllite
2 1 b
:Kaollnlte
1
!
0 | i |
-6 -5 -4 -3 -2
log[H,SiO,]

Fig. 5 Phase stability diagram in the system Na,O-ALOs-SiO-H0O
at 298 K and 1 bar(symbols are the same as Fig. 3).
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