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Table 1. Chemical and Physical Data on Syn-
thetic Hectorite

Analysis(Dry basis) % (W/w)

5i0, 59.8
MgO 27.2
Na,0 4.4
Li,0 0.8
Structural H,0 7.8
Trace Metals

PbO <10 ppm
As, O, <2 ppm
Sb,0, <2 ppm
Cdo <2 ppm
HgO <2 ppm
Physical Properties

Colour White
True specific gravity 2.53
Apparent bulk density 1.0
(g/ml at 8% moisture)

Moisture (lost at 105°C) 8
Sieve analysis (60 mesh) 1%
Cation exchange capacity 0.79 me/g

Size of average primary
particle

PH (2% dispersion) 8.5

40X10X1 nm?

Table 2. Dielectric Constant and Viscosity of
Various Solvents

Dielectric Viscosit

Solvents C(()gssliél)lt (cps) (253{3)
Water 78.39 0.89
Methanol 32.70 0.54
Ethanol 24.55 1.08
n-Propanol 20.33 1.72(30°C)
Isopropanol 19.92 1.77(30°C)
Ethylene Glycol 37.70 13.55(30°C)
Diethylene Glycol 31.69(20°C) 30
Triethylene Glycol 23.69(20°C)|  49(20°C)
Glycerol 42.50 945
Acetone 20.70 ; 0.30
Dimethyl Sulfoxide 16.68 | 1.9
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Fig. 19. Effect of NaCl concentration on shear
rate vs. shear stress of acetone-water
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60
£
° Q
5 40
~
g
=
ﬂl
el
>
O 25% Acetone
20 O 25% DMSO
L 1 3
Q 0.25 9.5 0.75

Macl concentration {me/g-clay)

Fig. 20. Liicet of NaCl concentration on the
vield value of acetone-water system and
D¥s0-water system of 2% hectorite at

Ao
4t g ON

==

20

3-6. H Me o]
Fig. 235 %4 244

¥4 hectoritedl o] b
e Ao A A o

& 72 % (Fig.23-a) 3}

E2)H A 87 A 535 19849 109

44 Hectoritexd o] A%

]
50k
>
& ©  25% Acetone
E O 25% DMG
£
r
&
¢
£ 25

L I
Q.5 0.75
NACl concentration (me/g-clay)

Fig. 21. Effect of NaCl concentration on the
absorbance of acetone-water system and

DMSO-water system of 2% hectorite at
25°C.

FRES
-
~ jod
i Le- E
< 39 <
e &
a @
= o
&
~
20
37k v it O 25% Acstons
i 1
tscosity [. 39% Acetone
O 25% Acetone
- Tield value E' 35% Acetone '
4 'l _—
353 0-25 05 0-75

naCl concentration (re/g-clay)

Fig. 22. Effect of NaCl concentration on the
viscosity of two acetone-water systems
(259, 35%) of 27 hectorite at 25°C.

diem, Aol 2>
% A 4o (Fig.23-b)
shepe] Al AR

AE F BEHA FAGLL T 4 A

325



A44 - ¢354 - 437

Table 4. Maximum Values of Various Solvent-Water Systems

Solvent systems

[ Maximum viscosity

Maximum yield value | Maximum electrolyte

i (cps) (Pa) tolerance(me/g-clay)

Pure water ; 13550 42.8 0.5
25% Methanol 11650 48.5 0.25
35% Methanol 9000 33.8 0
40% Methanol 10850 42.8 0
25% Ethanol 11650 53.0 0.25
25% n-Propanol 12100 51.9 0.25
259% Isopropanol 13150 58.7 0. 25
359% Isopropanol 10400 55.3 0
259% Ethylene Glycol 14000 51.9 0.35
35% Ethylene Glycol 12350 45.1 0.25
50% Ethylene Glycol 6200 32.7 0.05
25% Diethylene Glycol 15650 55.3 0.25
25% Triethylene Glycol 16650 65.4 0.35
25% Glycerol 13500 55.3 0.35
50% Glycerol 15300 67.7 : 0.25
25% Sorbitol : 16500 59.8 | 0.25
25% Acetone 15150 66.6 \ 0.75
35% Acetone 14300 63.7 0.25
252% Dimethyl Sulfoxide 11750 47.4 { 1.0

Fig. 23. Scanning electron micrograph of synthetic hectorite gel in pure water system

of 2% hectorite (X4, 000, X8,000).
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Behavior of Synthetic Hectorite Gel in Aqueous Solution of Polar Organic
Solvents
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Abstract: The formation of gels in aqueous solutions of polar organic solvents by the use of a
synthetic hectorite has been studied. The thickness of the electrical double layer decreases when
the dielectric constant of the medium is reduced, allowing stronger edge-to-face interparticle bond-
ing. This edge-to-face bonding causes a card house like structure of the clay particles within the
solution. This can also be achieved by the addition of electrolyte. There was a maximum concentr-
ation for each solvent in which clear dispersions could be made, and this was increased with the
molecular weight of the organic solvent. Addition of electrolyte and further increased amounts of
organic solvent caused an increase in the yield value and the viscosity, but flocculation was occur-

red at high levels.
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