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Abstract

A bentonite mixing with local soil widely used as liner layer for landfill should have low permeability less than
1x107 cm/s. But there are several limitations of bentonite used as liner layer, such as drying shrinkage cracking,
ineffective waterproof ability under salt water condition like flocculation under sea water. The purpose of this research
is the development of a salt resistance bentonite by mixing sepiolite and guar gum to overcome the weak points of
bentonite to get high water resistance capacity and permeability coefficient below 1x107 cm/s under salt water condition.
After having performed drying shrinkage cracking test, swelling index test, compaction test, and hydraulic conductivity

test we confirmed the optimal mixing ratio of materials and evaluated the performance of materials.
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Table 1. Physicsl properties of bentonite and sepiolite in this study

Bentonite | Sepiolite

Specific gravity 2.7 2.5

Liguid limit (%) 397 133

Plastic index (%) 360 47

Unified soil classification system CH MH
Percentage passing sieve No.200 100% 100%
Specific surface area (m?/g) 40-50 80—100
Cation exchange capacity (mea/100 g) | 100—-130 | 25-50




Table 2. Chemical composition of bentonite and sepiolite in this study

(unit: weight %)

Sio, MgO | ALO, | Na,0 K,0 Fe,0, Tio, MnO Ca0O P,0, LOI | Total

Bentonite 61.30 1.64 14.62 2.54 0.28 3.80 0.52 0.07 413 0.01 11.09 100

Sepiolite 28.06 17.71 1.4 0.11 0.25 0.47 0.04 0.02 23.98 0.03 27.92 100
(L.O.I = Loss on Ignition)
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(b) SEM of sepiolite

Fig. 1. SEM micrographic images of bentonite and sepiolite
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Table 3. Result of drying shrinkage cracks test of bentonite-
sepiolite mixture

Sepiolite contents (wt.%) Cracks
0 Cracks more than 1 cm
10 Cracks less than 1 cm
15 No cracks
20 No cracks
30 No cracks
40 No cracks
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Fig. 3. Free swelling capacity of bentonite-sepoilite mixing with
salt resistance additives in salt water condition
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9. 5. Dry density-water content for weathered granite soil mixed

with modified bentonite (bentonite-sepiolite-guar gum mixing

clay) (6%,

9%, 12%, 15%)

Table 4. Swelling capacity of bentonite and sepiolite in fresh water and salt water condition

Bentonite swelling index (mL/2 @)

Sepiolite swelling index (mL/2 @)

Fresh water Salt water Fresh water Salt water
22 7 5.5 5
Table 5. Compaction characteristics of weathered granite soil and modified bentionite mixtures
Modified bentonite mixing ratio 6% 9% 12% 15%
Optimum moisture content (%) 171 18.2 18.7 19.9
Maximum dry density (g/cm®) 1.662 1.654 1.640 1.634
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