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Bentonites that are used cwrently for the civil engineering purpose in our country were
investigated to reveal their physico-chemical properties such as viscosity, swelling volurne, cation
exchange capacity (CEC) and chemical comnposition, and to compare the content of their constituting
minerals and their characteristics using the X-ray diffraction and infrared spectrum methods. The
content of montmoerillonite in the bentonites ranges from 50 to 79%. As the content of montmorillonite
in the bentonites increases, the viscosity, swelling volume, water content, methylene blue adsorption,
CEC, and the amount of clay-size particles tend to increase in general, Because these properties also
show good correlation within them, the results can be used to infer the characteristics of bentonites
indirectly. However, a few samples do not show this correlation between the properties, This is
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probably due to the characteristics of constituting minerals of raw ore and manufacturing process. A
sample with lowest content of montmorillonite was shown to be inferor in the physico-chemical
properties that are needed for the civil engineering-purpose bentonites,
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Table 1. Physico - chermical properties of sorme industtial bentonites.

Contents B-1 B-2 B-3 B-4 B-5 B-6
Funnel viscosity (sec) 350 280 346 315 3959 41.8
Swelling volume (ml/2g) 220 52 16.0 17.0 235 245
Water content (26) 1051 541 6.90 947 1011 953
pH 108 10.3 104 109 109 109
MBA (mmol/100g) 71 40 35 73 73 77
CEC (meq/100g) 838 373 584 8.0 1195 829

MBA ; Methylene blue adsorption, CEC ; Cation exchange capacity
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Fig. 1. X-ray diffraction patterns  of the

indusirial bentonites.
S : montmerillonite, & ; quartz, F; feldspar,
C ; cristobalite, Z ; zeolite, M ; mica
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Table 2. Mineral composition of the bentonites.

Minerals B-1 B-2 B-3 B-4 B-5 B-6
Montmorillonite (%) 72 50 79 69 74 75
Quartz (96) 4 10 6 2 3 4
Total (%6) 76 60 & 71 71 79
Feldspar - - + o + -
Cnistobalite + ++ ++ : + + +
Zeolite + +
Mica + +
Non crystalline + + + + ++ +
+++ ; Abundant, ++ ; Moderate, + ; Rare
Table 3. Distribution of parficle slzes of the benfonltes.
(Unit=Wt, %)
Particle size B-1 B-2 B-3 B-4 B-5 B-6
Sand (>504m) 55 204 41 7.6 52 87
Silt (50 - 2um) 314 55.4 249 320 271 440
C. Clay (2-0.2¢um) 431 17.0 425 36.2 406 30.0
F. Clay (<0.2pm) 200 71 285 242 271 174

C. ; Coarse, F. ; Fine
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Table 4. Chemical analyses of some industrial bentonites.

Sample B-1 B-2 B-3 B-4 B-5 B-6
Si0, 57.06 67.92 64.98 57.31 50.89 56.37
AlOs 1574 13.85 1494 14,65 14.63 1479
FexOs 342 168 3.61 261 530 2.60
TiO; 0.35 0.21 0.16 027 065 0.26
MnO 0.05 0.07 0.03 0.05 0.08 0.
Ca0 2.08 1.77 1.13 193 217 1.93
MgQ 323 178 162 376 342 387
K0 0.64 1.35 0.46 045 0.70 0.46
Nax0 262 244 201 397 4.03 3%
P20s 0.07 0.07 0.05 0.07 0.10 0.08
LOL 1431 874 1064 1462 17.66 15.22

Total(%) 99.57 99.83 9963 99.69 99.63 9057
* : Total Fe as FeyO;, L.OI: Loss of ignition
Table 5. X -ray diffraction dota of montmorillonites of industrial bentonites.
B-1 B-2 B-3 B-4 B-5 B-6
dO0D A 156 155 154 155 155 151
E.G. d(001)A 17.5 171 172 - 174 175 174

FWHM (001)28° 0.81 069 1.04 1.05 1.38 1.36

L(001)/1(005) 054 033 049 057 0.37 045

EG. d(00D)A; d - spacing of the reflection (001) after treated with ethylene glycol, FWHM (001)20°;
full width at half - maximum intensity of the reflection (001).
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