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ABSTRACT : This study was to characterize the minerals in fractured and bedrock zone, and determine
quantitatively sorption for radioactive cesium (137Cs) at the Korean nuclear facility site. The rock
samples were granite group that mainly consists of quartz and feldspar with 10~20% mica minerals.
Chlorite was observed as secondary mineral for the rock samples collected from fractured zone, but not
for bedrock samples. The s sorption distribution coefficients increased to K; = 880~960 mL/g in
the fractured zone because of the presence of secondary minerals formed by weathering processes,
compared to the bedrock zone (K; = 820~840 mL/g). These results suggest that the released YCs to

groundwater environment could be significantly retarded in the fractured zone in the case of severe
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nuclear accident at the study site.
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Table 1. Information of Rock and Groundwater Samples Collected from Both Shin-gori 3 and 4 Reactor Sites

Sampling site Sample name

Collected depth (m) Remarks

3PM-6.3 6.3~7.0 Fractured zone
Shin-gori 3 3PM-134 13.4~142 Bedrock
3PW 3.36* Groundwater
4PM-6.6 6.6~74 Fractured zone
Shin-gori 4 4PM-12.6 12.6~13.3 Bedrock
4PW 4.31* Groundwater
* Groundwater level
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Table 2. Density, Porosity, and Total Carbon Contents of Rock Samples

Rock Samples Absolu‘z; Srynf)density Tnzeg/ ;i;r;;ity Po(r(;os)ity Tozfi g(/:ligon
3PM-6.3 3.26 3.30 1.13 120.7
3PM-13.4 3.20 3.23 0.86 94.82
4PM-6.6 3.21 3.26 1.42 93.45
4PM-12.6 3.22 3.24 0.61 51.29

Table 3. The Mineral Composition of Rock Samples (wt%)

Sample name Quartz Albite Orthoclase ~ Muscovite Biotite Chlorite Actinolite
3PM-6.3 242 335 16.3 10.8 7.5 3.0 4.7
3PM-13.4 36.5 36.4 14.7 7.2 2.8 0.0 24
4PM-6.6 222 39.0 19.0 6.0 3.0 6.0 4.8
4PM-12.6 24.5 334 20.2 7.9 6.9 3.8 33
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Fig. 1. Results of XRD analysis for each rock sample (Q: Quartz; Al: Albite; Or: Orthoclase; M: Mica; Ch:

Table 4. The Chemical Composition of Rock Samples from XRF Analysis (wt%)

Sample name ALOs; CaO Fe,0s* KO MgO MnO Na,O P,Os SiO, TiO; L.OJ** Total
3PM-6.3 145 453 563 251 237 0.111 3.05 0.116 66.8 0.641 0.902 101
3PM-13.4 133 3.04 381 3.05 114 0.063 3.57 0.085 722 0390 0.761 101
4PM-6.6 135 338 446 3.06 181 0.088 3.23 0.097 69.7 048 1.49 101
4PM-12.6 13.7 3.15 360 357 139 0.066 3.14 0.074 71.6 0427 0.764 101

*Fe203: Total Fe
" L.O.I: Loss of ignition
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Fig. 2. Comparison of “'Cs sorption distribution coefficients between the rock samples collected from the
fractured and bedrock zone.
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