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Hydrothermal Synthesis of Smectite from Dickite

= 74 9 (Gyoung-Won Ryu)"™* - & & & (Young-Nam Jang)? - Bl ©1 = (In-Kook Bae)® -
i 4 & (Soo-Chun Chae)?- & A & (Sang-Hoon Choi)’

'zgo)sta X787 e
(Chungbuk University, Department of Earth and Environmental Sciences, Cheongju 361-763, Korea)
‘A AANNTY AL E LA AT
(Korea Institute of Geoscience and Mineral Resources, Minerals and Materals Processing Division,
Deajeon 305-350, Korea)

Q0F: Y70 E[ALSKLOs . (OH)E EHEAE 4143l o|ddAY LueolES FAFA :
NEE FA3IA7)17]) A8 Na,O RS A7H8Ea 800°C oAl 447 423t At ?J”%Ud% Na-
0.7 ol gto] E o] gshat-g- Ao o] g 5}4"@54 Z49) wet Sio, e X47}o}3‘1°“1 00C,
70 kgflom® o]3}te] ZAo|AM L=, ¢4, Azt §& WA EM 4P FAAT FALIE 4
8H oF 1|8 879 4A ¥ 7‘@Xﬂ R = *}ﬁo}‘}it} 2HEl)ES JAT F Sle H4 24
Jgic 290°C, ¥H3-AIZE 48A17F, pH 10 2 60 kgflem’e] ?J-e:]z;q Aoz BolgQr}. %,
Az oo daede] 43, AL WEgde] £7] pH T AR dFE VA F
J‘lLFL &35k 42 7E EHEL X** ALY, 49 ﬂ Z2|F A2, ‘Greene-Kelly &
B 2o AAN, F$48 29El]EE Na-vpoldelo| EQlo] #lE it

tlo

ol 1:01:

Q0| : d7lolE, AdEl0lE, £4984], vto]dgle]E, Greene-Kelly test

ABSTRACT : A hydrothermal process was used to synthesize dioctahedral smectite from dickite
[AL:Si20s . (OH)4]. Dickite was previously activated by heating at 800C for 4 hours with NaxCO;. After
the heat-treatment, SiO; was added for stoichiometry. The autoclaving was carried out in closed stainless
steel vessel (about 1 liter) at the condition of various temperature, pressure, time etc. High quality
smectite could be obtaind by heating at 290°C under the pressure of 60 kgf/fem® for 48 hours. This
experiment reveals that pH of the solution was an important factor and should be maintained at 10 to 11
for the formation of dioctahedral smectite. The synthesized smectite was identified as Na-beidellite by
the treatment of ethylene glycol and Greene-Kelly test.
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Table 1. Chemical composition of dickite from Sungsan mine in Korea (%)

SiO; ALO; Fe 03 MgO K>O MnO TiO, P,0s *LOI sum
49.46 37.53 0.52 0.02 0.20 0.02 0.08 0.16 12.25 100.24
*LOI: Loss on ignition
=) D D : dickite
< Q : quartz
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Fig. 1. XRD pattern of dickite from Sungsan mine in Korea.
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N : nepheline
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Fig. 2. XRD patterns of dickite heated for 4hr at various temperatures with Na;COs.
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Fig. 3. XRD patterns of smectites synthesized for 60 hours at various temperatures.

Table 2. Comparision of experimental results of some studies

. . Temperature  Pressure Time .
Starting materials . Phase obtained
£ (C) (bar) (day)
ili I, Al salt, idellite, h
Plee et al. (1987) silica so sa 340 600 10 beidellite, Amorphous
NaOH
ili I, Al salt, beidellite, A h
Schutz e al. (1987) Stiea sl Al sa 320 130 5 cidetiite, Amorphous
NaOH
silica sol, metal beideilite, quartz
Eberl H 1 ~ -
berl and Hower (1977) salts, NaOH 392 ~445 2000
TEOS, AI(NOs)s, idellite,
Kloprogge er al. (1990b) (NO3)s 350 1000 5 beidellite, quartz
NaOH, NazCO3
dickite, NayCOs, S
This study i 290 60 2 beidellite, quartz

silica gel.
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Fig. 4. XRD patterns of smectites synthesized at various pH.
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Fig. 5. XRD patterns of synthetic smectites.
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Fig. 6. Variation of d-spacing (001) of synthetic Na-beidellite: (a) oriented, (b) ethylen-glycoled, (c)
heated at 300°C after Li-saturation, (d) treated by ‘Greene-Kelly test’ method.
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