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Factors Affecting the Electrical Properties of Bentonite Sluny
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Abstract

Factors affecting the electrical properties of bentonite slurry were identified and electric conduction mechanism in
slurry was examined. Electrical conductivity of bentonite and soil-bentonite slurry linearly increases with the bentonite
content. Test result indicated that the change in electrical conductivity of slurry was mainly caused by dissolved cations
from bentonite particles. The relationship between electrical conductivity and bentonite content was affected by the initial
electrical conductivity of slurry solution and fine content in soil-bentonite mixture. Such influences were evaluated and
the calibrated relationships were suggested. Based on the suggested relationship between electrical conductivity and
bentonite content, bentonite content in various bentonite and soil-bentonite slurry can be quantitatively evaluated by using

electrical conductivity measurement method.
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B 1. A0 ARBE &2 54
Bentonite Kaolinite Jumunjin Sand Soil A Soil B
Specific gravity 2.6 2.59 2.64 2.60 2.69
Liquid limit(%) 393 62.1 - - 311
Plasticity Index(%) 351 36.0 NPV NPV 20
UsCs ‘CH CH SP SW ML
Percentage passing sieve No.200(<0.075mm) 100% 100% 0% 7.6% 58.8%
Specific surface area(m®/g) 40.78 7.39 3 3.95 27
Cation exchange capacity{meq/100g) 90~120 3~15 - - -
Y'NP : Non—plastic
2. A8 ABE Fofl B X-M SEEN ZHut
Bentonite Kaolinite Jumunjin sand Soil A Soil B
SiO; 63.47 48.16 85.78 69.37 66.82
Al203 16.64 35.66 6.31 17.23 16.55
TiO, 0.48 018 0.08 0.21 1.00
Fe:03 3.76 1.01 0.31 1.99 6.79
MgO 2.01 0.25 0.03 0.34 0.46
Ca0 2.75 2.93 0.28 0.31 0.23
Na:0 2.72 0.78 0.79 2.71 0.24
K20 0.26 0.61 3.56 417 . 1.76
MnO 0.27 0.01 0.01 0.24 0.06
P20s 0.1 0.02 0.01 0.04 0.29
Lo” 8.52 11.36 257 3.27 6.68
Total 100.99 100.97 99.74 99.88 100.86
* unit © weight %
U LO! : Loss of Ignition
3. 4o ABE &2 FYlunit : % by weight] 3ol 0.5, 1, 2, 5, 10mMi= 0] KCI8-HS 0] 8-3ta] Al
Soil A . B 435HTh KCIEHL K9} Crel &2 0|23} 74
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>#200 | < #200(fine) FoE A FARelA Frt & Hus HrHEE
T = - - WolE ELA O FUY 4 Ytk EF Pol2F o]
S UNEN - - - £ Apolo} o] Fm o] Xol7t 7] Ewl HstERHo| 2
Soil AF 20 80 20 ~ Ao} AT EA Aiquid junction potential) 7} A3}
Soil AF 30 0 3 - A = K9} Cre) ol & olSrE AR $A1817] o
Sl AR S i - > 2ol olBEA sl WA AN LAE 2P
Soil ALK 10 90 - 10
Soil AK 20 80 - 20 A
Soil A K 30 70 - 30

O0{71M, F= MEE(fine), KE FI22[LI0|EE LIEHACH
MEE o) Gt AH-E AlRS EFEAS
3 33 2l
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—A— K (KCI 10mM) —&— Na (KCI 10 mM)
—A~ K (KCl10.5mM) —B-Na (KCI 0.5 mM)
300

. U0l =rHiE| mE H{IEL'.OIE a2} 3 0|29

Solution lnitialofelsglttrjitic::] [ﬁgfmu]ctivity Slope y—ax[irs;]sir/]rt:]rcept R
KCH 10mM 139.2 0.81 140.0 0.9325
KCl 5mM 7.4 1.34 71.6 0.9920
KCl 2mM 30.4 1.76 30.0 0.9887
KCl 1mM 16.1 2.06 15.8 0.9993
KCI 0.5mM 8.3 2.08 8.5 0.9876

Deionized Water 0.4 2.34 1.7 0.9982
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Sample ID Ca Na K Mg Al
Bentonite 0.26~0.37 24~37 0.4~1.3 0.12~0.22 0.26~0.42
Kaolinite 0.13~0.27 0.9~1.3 0.2~0.4 0.01~0.04 0.11~0.2
Jumunjin sand 0.03 0.05 0.01 0.37 0.01
Soil A 0.11 0.38 0.08 0.25 0.01
Soil B 0.02 0.19 0.03 0.2 0.2

Note: meqg = milliequivalent unit
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Soil composition Regression equation R
Bentonite Slurry. + Soil A_LF 0 0s=2.2Cs+3.6 0.9955
Bentonite Slurry + Soil A_F 5 0s=2.2Cg+4.5 0.9876
Bentonite Slurry + Soil A_F 10 0s=2.2Cs+4.5 0.9946
Bentonite Slurry + Soil A_LF 20 0s=2.3Cs+5.1 0.9961
Bentonite Slurry + Soil A_F 30 0s=2.2Cs+6 0.9967
Bentonite Slurry + Soil AK 5 0s=2.3Cs+3.6 0.9839
Bentonite Slurry + Soil ALK 10 0s=2.2Cs+4.6 ‘ 0.9850
Bentonite Slurry + Soil ALK 20 0s=2.3Cs+3.8 0.9911
Bentonite Siurry + Soil ALK 30 0s=2.2C+2.9 0.9967
Bentonite Slurry + Soil A 0:=2.2Cg+4.5 0.9925
Bentonite Slurry + Soil B 0s=2.3Cg+3.9 0.9922
Bentonite Slurry + Jumunijin Sand 0:=2.2Cs+3.2 0.9906
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Methylene blue test Electrical conductivity measurement
Actual value(%) .
Measurement value(%) Error (%) Measurement value(%) Error(%)
0.5 0.44 ~-12.0 0.45 =10
1 0.87 -13.0 0.86 -14
2 1.96 -2.0 2.1 +5.5
3 2.83 -5.6 3.26 +8.7
4 3.9 -2.3 4.41 +10.2
5 4.35 -13.0 5.57 +11.5
6 5.22 -13.0 6.01 +0.2
7 6.96 -0.6 - -
8 7.39 ~7.6 8.61 +7.6
9 9.13 +1.4 - -
10 9.57 -4.3 9.79 -2.1
b 10.87 -1.2 - ~
12 11.30 -5.8 11.36 -5.3
13 13.48 +3.7 - -
14 13.91 -0.6 - -
15 15.43 +2.9 15.57 +3.8
16 16.09 +0.6 - -
20 20.22 +1.1 19.11 -4.5
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