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Physicochemical Properties of the Synthetic Hectorite
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ABSTRACT : Hectorite was synthesized under hydrothermal conditions and its physicochemical
properties have been investigated in terms of temperature, pH, and organic agent to observe the change
of doo1 basal spacing. The IR, CEC, MB, swelling volume and specific surfacc area of the hectorite
were measured for the characterization. The solid/liquid ratio of hectorite to distilled water before
mixing with other materials was also determined for its use as a multi-functional material. The dyo
basal spacing decreased from 12.63 A at room temperature to 10.19 A at 650T in the heating tests.
As the pH of hectorite slurry increased, the doo; basal spacing decreased, reaching the lowest value of
13.33 A at pH 7 and afterward, increased. All the dooi basal spacings of the hectorite increased when
it was intercalated with the following solvents: 12.86 A in diethyl ether, 13.31 A in acetonitrile, 13.59
A in methanol, 14.05 A in ethanol, 15.69 Ain acetone, and 1742 A in ethylene glycol. Our IR
analysis results were in good agreement with those of other researchers. The CEC, MB. swelling
volume and specific surface area of hectorite were determined to be 105 cmol/kg, 80 cmolkg, 68 ~74
mi/2 g and 213 mz/g, respectively. Also, the hectorite to distilled water ratio of 2 to 100 was found to
be most favorable for mixing with other materials such as the solvents mentioned above.

Key words : hectorite, swelling volume, CEC (Cation Exchange Capacity), MB (Methylene Blue
Adsorption Test), d-spacing
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Table 1. Properties of hectorite (http://webmineral.com/data/Hectorite.shtml)

Chemical Composition
Crystal System
Cleavage

Color

Density

Diaphaniety

Fracture

Habit

Hardness

Luminescence

Nao.4(Mg5A5Li0.4)Si7.9020(OH,F)4 * nH,O
Monoclinic (8.G.: C2/m)
[001] Perfect

White

2~3 (average 2.5)
Translucent to Opaque
Uneven

Aggregates

1~2

Fluorescent

Earthy [Dull]

White

Luster
Streak
N B
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Fig. 1. Synthetic apparatus of hectorite.
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Fig. 2. Flow chart for the synthesis of hectorite.
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Table 2. Swelling behavior of montmorillonite in aqueous system (Chae ef al., 2005)

State of clay/

Water content

Nature of interlayer force

Region XRD pattern
water system (g/g) Repulsive Attractive
Solid Cation
o 0~0.7 . i
! Crystalline Sharp hydration Electrostatic
Very Diffuse Frictional
2 Paste-gel diffuse 0.7~20 double layer Edge-to-face
maxima interaction bond
Diff
Only central dciuftl;llsee layer Edge-to-face
3 Gel-sol Y >20 ) . Y Edge-to-edge
scatter nteraction bond
Thermal motion
i Table 3. Chemical composition of the synthetic
hectorite (wt%)
,’%”
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Fig. 3. Gelation with the ratio of hectorite (H) :
Water (W).
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Fig. 4. XRD patterns of hectorite with the calcination
temperature. H: hectorite, En: enstatite, Q: quartz.
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Fig. 5. XRD patterns of hectorite with pH.
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Fig. 6. Gelation of hectorite with pH.
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Fig. 7. XRD patterns of hectorite with organics
agents.
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Fig. 8. IR spectra of hectorite.
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Table 4. Infrared absorption band positions of the standard hectorites in comparison with some literature

values (Kloprogge et al., 2000)

SHCa-1  SHCa-1 Hector Hector Hector Hectorite
. Ward’s Komadel, van der
ST:&; Kl;)})tl(}.gge Farmer, Ié]oproggze 1996 .and Marel and  (unknown origin) Assignment
200 0’ 1979 et al., Madejova Beutelspacher, Gadsden, 1975
2000 et al., 1998 1976
3680 3678 3679 3675 3680 36(71211:;;(6?10 OH stretching
3633 3636 3623
3448 3450 3420 3455 3427 3420 3450 £ 3400  H,O OH stretching
3249 3244 3225 H,O OH stretching
1798 1795 1797 Calcite
1637 1635 1625 1636 1626 1630 1650 + 1630 H,O bending
1422 1425 1425 1432 1430 1430 C:r"e‘ttcehﬁ?
1065 1078 1064 1070 + 1100 1078 1075 £ 1073 SiO stretching
1016 1010 1012 1008 1012 + 1015 1012 1011 £+ 1005 SiO stretching
875 875 874 874 877 873 + 853 Calcite COs bend
798 800 798 820 = 780 Silica
780 796 Silica
712 712 712 712 £ 696 Calcite
702 703 701 + 703 696 Quartz
669 667 660 668 660 OH bending
657 654 653 654 = 657 655 OH bending
523 530 524 522 526 533 = 530 MgO stretching
470 468 470 469 467 + 467 467 470 + 465 SiO bending
459 460 449
424 428 427
315 Calcite
Table 5. Properties of hectorite
Teﬂmp’ Final pH SurfchTarea, Swelling CEC MB
() (mz/g) (ml/2 g) (cmol/kg) (cmol/kg)
Room 9.12 213 68~74 105 80
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4) pH W8t J3oA, AHNAL pH 7& 5
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