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Preliminary Experimental Result for Clarifying Sr Isotope Behaviour of
Water due to Water-Rock Interaction

Seung-Gu Lee!® and Jeong Chan Kim’
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A batch experiment was carried out to investigate a variation of Sr concentration and ¥’Sr/%Sr ratio in the solu-
tion by water-rock interaction. The experiments were conducted at room temperature using two kinds of granites
(biotite granite and garnet-bearing granite), de-ionized water. surface water. Water/rock ratio was 1:1. For compari-
son, we also performed another experiment under water/rock condition of 10:1. Then, the concentration of the cat-
ions and anions in the solutions showed severe variation during water/rock interaction, However, after sometime,

e 3781/%8¢ ratio of the solution moved to the ¥'Sr/*Sr ratio of the rocks and showed relatively constant value.
This suggests that the 8Sr/%6Sr ratio between water and rock becomes to be stable faster than the elemental equili-
bration of the element in the solution, and is not affected by interaction condition. Therefore, ¥'St/%Sr ratio of the
groundwater may be useful in calculating the mixing ratio between different aquifer.
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Fig. 1. ¥7Sr/%Sr variation of the thermal water, groundwater, surface water, rainwater at Dongrae area (Lee ef al., 2008). 8781/
86Gr value from the thermal water is very constant during last 4 years, and is lower than those of groundwater, surface water
and rain water. Therefore, Lee ef al. (2008) suggested that there is little connection between the thermal water and

groundwater.
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Table 1. Chemical composition of the rocks used in water-rock interaction

PC 9 PC 11-1 PC 11-2 SM 31 SM 33
Si0; (wt. %) 74.69 75.26 75.15 67.02 71.83
ALO; 13.93 13.93 13.64 1548 14.19
Fe,05 1.48 1.09 1.24 3.63 3.06
CaO 0.79 0.46 041 333 1.58
MgO 0.13 0.02 0.25 1.71 0.61
K,0 4.38 4.43 419 3.96 4.37
Na,O 3.63 381 3.90 3.42 3.29
TiO, 0.10 0.04 0.08 0.47 0.35
MnO 0.06 0.07 0.09 0.06 0.04
P205 0.03 0.01 0.02 0.15 0.10
Igloss 0.48 0.63 0.58 0.47 0.29
total 99.71 99.76 99.55 99.71 99.83
Sr (ppm) 89.00 29.20 97.10 474.10 203.60
Table 2. Chemical composition (mg/L) of the solutions after water-rock interaction
period K Na Ca Mg Si02 Sr Fe Al F- Cl- SO42-
DGSW:Rock
I:1 PC9 10 days 085 394 274 014 877 0008 0.04 017 031 1.09 067
1:1 PC9 I month 110 487 422 023 124 0013 002 007 033 116 090
1:1 PC9 4 month 252 641 613 033 203 0021 - <005 051 110 086
1:1 PC9 12 month 075 062 08 0035 - 0003 - - 8,06 008 <005
1:1 PC11-2 10 days 319 114 437 042 123 0012 006 028 019 205 456
1:1 PClI-2 1 month 391 148 110 107 146 0031 014 040 020 195 426
1:1 PCI11-2 4 month 569 159 204 1.88 17.1 0.063 <001 <0.05 037 207 4.62
1:1 PC11-2 12 month 106 1.12 784 003 - 0016 - - 003 008 021
1:1 SM31 10 days 690 516 402 038 935 0018 012 055 013 208 056
I:1 SM31 I month 745 593 527 050 965 0022 007 040 014 215 069
1:1 SM31 4 month 1.0 7.83 132 1.04 103 003 <001 013 020 234 070
I:1 SM31 12 month 241 035 765 0.18 - 0.016 ~ 0.02  0.10 <005
PDRSW:Rock
1:1 PCl11-1 10 days 122 316 3.09 013 273 0007 02 172 06 731 694
11 PCl11-1 1 month 128 338 478 029 220 0011 014 099 066 746 7.10
I:1 PC11-1 3 month 177 365 108 041 196 0021 001 036 085 754 730
I PCI1-1 12 month 289 243 101 0.07 - 0008 - - 027 087 018
10:1 PC11-1 10 days 503 110 115 074 214 0022 004 016 057 559 519
10:1 PC11-1 12 month 561 131 135 069 - 0.023 - - 0.79 514 447
1:1 SM33 10 days 156 280 69 1.26 286 0038 079 250 089 7.3 746
1:1 SM33 I month 18.0 288 104 L.72 164 0049 019 039 108 736 733
1:1 SM33 3 month 215 288 IRS 300 213 0082 <001 013 102 736 772
1: SM33 12 month 251 138 384 032 - 0012 - - 011 151 040
10:1 SM33 10 days 546 102 812 L10 209 0031 <00l 005 039 557 521
10:1 SM33 12 month 600 118 106 007 0.012 - - 040 517 447
DRSW-08 original water 035 86 3.15 098 209 0.027 <001 004 010 545 5.6
2ole AEYFL BT BN Mg F AESE F % FRS 2 BAAS AEFH Na 2 K G
F B g A8l delwtdg & 4 ok 34 gzre FopskaA, 12097 BREee AR
Na, K: £ <7l 289 siderfel dfdz gh  gAs] 2AEl (Fig. 2a-2b, Fig 3a-3b¢] €
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Fig. 2. Variations in major cation and Sr concentrations by surface water-rock reaction.
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Table 3. Srisotope composition of the solutions by water-rock inteaction, rock samples and surface water samples

Sample name period Sr {(ppm) 87y R0gy o
water:rock PCY PC9-rock 58.8 0.735578 0.000010
1 PCY 10 days (.008 0.727952 0.000026
1:1 PCY 1 month 0.013 0.727928 0.000014
I:1 PC9 4 month 0.021 0.728996 0.000017
101 PC9 12 month £.003 0.729160 0.000026
1:1 SM31 SM31-rock 341.6 0.713085 0.000010
1:1 SM31 10 days 0.018 0715118 0.000046
I:1 SM31 I month 0.022 0.715675 3.000032
1:1 SM31 4 month 0.052 0.714961 0.060014
1:1 SM31 12 month 0.016 0.716496 4.000011
11 PC11-2 PC11-2-rock 70.0 0.728761 0.006010
11 PC11-2 10 days 0.012 0.717970 0.0000135
1:1 PC11-2 1 month 0.031 0.718076 G.006011
I:1 PC11-2 4 month 0.063 0717792 0.000011
I:1 PC11-2 12 month 0.016 0.717547 4.000013
DIW 0.717164 G.000017
water:rock PC11-1 PCi1-1-rock 19.3 0.788147 0.000023
1:1 PC11-1 I month 0.011 0.727535 (.000013
i:1 PCII-1 3 month 0.021 0.729285 0.000021
1:1 PCI11-1 15 month 0.008 0.725852 0.000013
10:1 PCI1-1 10 days 0.022 0.718134 0.000015
10:1 PC11-1 12 month (0.038 0.720129 0.000016
11 SM33 SM33-rock 146.8 0.724518 0.000010
1.1 SM33 1 month 0.049 0.721024 4.000016
I:1 SM33 3 month 0.082 0.721470 0.000016
1:1 SM33 12 month 0.012 0.720514 0.000016
10:1 SM33 10 days 0.031 0.717382 0.000023
10:1 SM33 12 month 0.038 0.718417 0.000014
DRSW-08 . original water 0.027 0.707064 0.000017
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