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Hydrothermal Synthesis of Beidellite from Dickite
and the Reaction Mechanism

Gyoung-Won Ryu, Young-Nam Jang*, Sang-Hoon Choi, Soo-Chun Chae
and In-Kook Bae

Abstract : Dioctahedral smectite was syntheized from dickite by a hydrothermal method at 290°C under the pressure
of 70 kgﬂcm2 for 72hours. The crystallization of smectite was favoured by heating of starting material at 800C.
The synthesized smectite was characterized by XRD, IR, TG, DTA, SEM, TEM, EDS, XRF and ICP. IR spectrum
of synthesized smectite exihibited Al-O-H bending vibration of 818 and 770cm™ which was typical for pure beidellite.
The formation mechanism of beidellite from dickite appears to be the dissolution and recrystallization process. The
addition of seed in the hydrothemal reaction increases the crystallinity of the product noticibly, suggesting the syntaxial
growth process.

EF-TEM showed ring patterns at 4.43, 2.52, 2.22, 1.67, 1.47, 1.27, 1.23 A and showed 10.0 A parallel lattice images
that coincided with the basal spacing of dehydrated beidellite. The CEC, Methylene Blue Dye and swelling capacity
were determined to be 116-118 cmol/kg, 84-91% and 29-32 ml/2g, respectively. The chemical composition of the
synthesized phase was identified as NaysAl 5Sizs010(OH), from EDS and XRF analysis.

Key words : Dickite, Beidellite, Hydrothermal synthesis, Crystal growth mechanism
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Fig. 1. X-ray diffraction patterns of dickite and smectite
prepared through different routes: (a) dickite (b) activatio
with Na,COs, (c) pre-heating and hydrothermal reaction by
NaCO; and SiO; (d) activation with Na,CO3; and hydro-
thermal reaction by SiO,.
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Fig. 2. Scanning electron micrographs of smectite prepared through different routes: (a) activation with Na,COs, (b)
pre-heating and hydrothermal reaction by Na,COs and SiO, (c) activation with Na,COs and hydrothermal reaction by
Si0,.
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Fig. 3. X-ray diffraction patterns of beidellites
synthesized at various temperatures.

Fig. 4. Scanning electron micrographs showing the images of Na-beidellite after diffrent reaction time: a) 24 hours,
unreacted part (a-1) and reacted part(a-2); (b) 48 hours; (c) 72 hours.
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Fig. 5. X-ray diffraction patterns of beidellites prepared
with different amounts of seed solution volume: (a) none
(b) 200ml, (c) 400ml.
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Fig. 6. Transmission electron micrograph with the
electron diffraction pattern(upper) and high resolution
transmission electron micrograph (lower) of beidellite
formed by reaction at 290°C for 3 days.
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Fig. 7. Variation of d(001) spacing of synthetic Na-
beidellite: (a) oriented, (b) glycoled, (c) heated at 300°C
after Li-saturation, (d) treated by ‘Greene-Kelly test’
method.
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Fig. 8. IR spectrum of beidellite formed by reaction at
290 T for 3 days.
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