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Assessment of Physicochemical Properties of Domestic
Bentonite and Zeolite as Candidate Materials for a
Engineered Barrier in a Radwaste Repository
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This study was carried out to assess the physicochemical properties of domestic bentonites and
zeolites from Tertiary Formation as the candidate material for a engineered barrier of a radioactive
waste repository. Natural bentonite and zeolite samples were collected from nine bentonite mines and
six zeolite mines in Yeonil-Gampo area. The commercial products of bentonite and zeolite were obtained
from local companies. The collected samples were investigated to study the following physicochemical
properties: X-ray diffraction patterns, swelling, cation exchange capacity(CEC), specific surface area,
montmorillonite content, pH, organic carbon content, thermal property, microstructure and chemical
composition. Based on the physicochemical properties of bentonite and zeolite, the bentonites from U-41
and G-46 mines and the zeolites from Daedo and Y-1 mines are regardéd as the most desirable
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candidate materials.

Key Words : swelling, cation exchange capacity(CEC), specific surface area, montmorillonite, organic

carbon, thermal property
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Fig. 1. Distribution map of bentonite and
zeolite deposits in Tertiary Formation.
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Fig. 2. X-ray diffraction patterns of bentonite. (S

smectite. Z; zeolite, C: low- cristobalite, Q:
quartz, F : feldspar)
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Table 1. The d(001) and d(060) values of
smectite by X-ray diffraction analysis.
(Unit : A)
Sample No. d{001) d(060)
Y-32 16.1 1.5003
Y-33-1 16.3 1.5012
Y-33-2 16.3 1.4990
G-35 15.7 1.5021-1.4895
G-36-1 15.7 1.4990
G-36-2 15.7 15012
G-46 155 1.4934
G-56 156 1.5007 -1.49
G-66-1 156 1.5012
G-66-2 15.7 1.5016
U-41 15.8 1.4990
GEKO Std. 134 1.4994
GEKO Super 143 1.5012
Tixoton 134 1.5012
MAXCLAY 1 13.9 1.5012
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Table 2. Physicochemical properties of bentonites from Tertiary Formation in Korea.

Mine Sample Surface area Smectite content Swelling rate CEC
No. No. (m2/g) (%) (V/INO) (meg/100g)

4 Y-11 632 78 - - 64.7

Y-32 615 76 - - 53.2

6 Y-33-1 753 93 54 20 77.8

Y-33-2 761 94 44 20 69.7

10 G-3b5 664 82 55 20 56.2

11 G-36-1 761 94 - - 3.3

G-36-2 632 78 4.3 48 76.3

12 G-46 705 87 6.1 26 94.8

13 G-56 591 73 59 27 72.7

14 G-66-1 510 63 59 20 63.2

G-66-2 753 93 72 1.7 86.3

15 U-41 761 94 5.3 20 101.8

MAXCLAY-2 697 & 43 15 69.2

Commercial GEKO Super 713 88 48 6.3 7.8

products GEKO Std. 664 82 56 5. 79.3

Tixoton 664 82 6.3 75 715
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Fig. 4. Endothermal and exothermal peaks of
bentonite by differential thermal

analysis(DTA) and thermal gravimetric
analysis(TG).
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Table 3. Cation exchange capacity(CEC) of
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Sample No. CEC(meq/100g)
Y-1 82.3
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Youngil B 69.7
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Soeyoung B 719
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Table 4. Chemical composition of mordenite and clinoptilolite by microprobe analysis.

1 2 3 4 5 6 7 8
Si0, 68.31 67.53 69.87 67.9 62.12 69.87 63.66 63.00
TiO: - - - - 0.09 - - -
AlOs 11.67 11.79 12.29 11.47 12.89 12.29 1211 11.94
FeO 0.02 - 0.02 0.32 0.11 0.02 0.20 0.20
MnO 0.02 - - - - - 0.05 0.00
MgO 0.06 0.08 0.06 111 1.27 0.06 0.64 0.59
Ca0 258 2.49 2.78 2.21 3.02 2.78 2.33 229
K0 142 1.47 1.29 243 1.88 1.29 2.14 2.4
NaO 195 203 1.94 0.45 0.56 194 071 1.10
Si 30.19 30.08 20.05 30.08 29.01 20.05 19.79 29.59
Ti - - - 0.04 0.03 - - -
Al 6.08 6.19 416 598 7.10 416 444 6.61
Fe 0.01 - 0.01 0.12 0.04 001 0.05 0.08
Mn 0.01 - - - 0.01 -
Mg 0.04 0.05 0.03 0.73 0.88 0.03 0.30 041
Ca 1.22 1.19 0.86 1.05 151 0.86 0.78 115
K 0.80 0.84 047 1.37 1.12 047 0.85 1.52
Na 167 175 1.08 0.38 0.51 1.08 043 1.00
Si/Al 497 4.86 482 5.03 409 4382 4.46 448

* : modrdenite. ** : clinoptilolite
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