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ABSTRACT : Smectites were synthesized from Na-P type and Na-A type zeolites by the hydrothermal
synthetic method, and their physicochemical properties were studied. The optimal synthetic conditions
for producing smectite were 290°C, 72 hr and 75~ 100 kgf/cm2 in autogenous pressure. pHs of initial
reaction solutions for the synthesis of smectites from Na-P type and Na-A type zeolites were pH 6 and
pH 10, respectively. The synthetic smectite was confirmed as 12 A-beidellite by a series of analysis
such as X-ray diffraction analysis with random and oriented mounts, ethylene glycol treatment, and
Greene-Kelly test, and their several physicochemical properties were studied.
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Fig. 1. XRD patterns of (a) Na-P type zeolite and (b) Na-A type zeolite, as starting material, syn-

thesized from pyrophyllite.
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Fig. 2. Synthetic procedure of smectites from
zeolites.
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Fig. 3. Hydrothermal synthesis equipment.
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Fig. 4. Exgerimental procedure for Greene-Kelly
test.
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Fig. 5. XRD patterns of samples with pHs of re-
action solutions for the synthesis of smectite from
Na-P type zeolite. (a) PPB-7, (b) PPB-6 and (c)
PPB-9.
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Fig. 6. XRD pattérns of samples synthesized from
Na-A type zeolite. (a) PPB-13 and (b) PPB-10.
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Fig. 7. XRD patterns of samples with time in the
synthesis of smectite from Na-A type zeolite. (a)
PPB-11, (b) PPB-12 and (c) PPB-10.
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Table 1. Properties of samples synthesized from Na-P type and Na-A type zeolites

SW  MB (%) (mes/}f(fo g PHwe  pHu Phases Ccrngilsl/‘:;iy

- Samples synthesized from zeolite Na-P

PPB-7 25 66 170.51 5.8 72 Np, Sm, A 102
PPB-6 40 90 96.16 5.6 72 Sm, Np 131
PPB-9 52 90 92.31 5.4 72 Sm, Np, A 186

- Samples synthesized from zeolite A

PPB-11 14 15 148.63 7.0 24 Sm 83
PPB-12 21 29 131.94 10.0 6.1 48  Sm 382
PPB-10 44 70 154.00 5.9 72 Sm 1345
PPB-13 27 59 102.01 10.0 5.7 72 Sm (2 times) 352

- Wyoming (USA) bentonite (from Yoo et al., 2000)

19 58 102

* double amounts of zeolite Na-P as starting material.
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— 306

PPB-11, and PPB-12)%}+= €, o3 5Y3
HFS-8-94(1000 mL)o] 38tk o)zl A
B A &EolEE 28) FUtE A S(PPB-13)Y
ASoe ol AN AEdA G AL
2}ol E Na-P9} H|w3le, 445 Tl
T B33, MB (%)#°] A3 @ AL,
WS A 2 AT tEo AE U9
SHEHEAN g FosA R nHA
Al(OH),7} @2 Aol ez AZHEg,

SEM/EDS &4

49 Agel g SEMEDS £4& T3
stEth §4"E 2YElEY HEHe T

SF2 Z7Mul 2 Y(curved scalloped form: L
9, b, NC.ZEE WAAE(TY 9, d, ¢)
Ogd RY¥S B Fy ok EDSEA &
3 42 ARE EUE WAFH)IE A
F4d 2vEoEY 32442 NaP 3
A&l EEREH F48 2TEEY A9,
Nag.2-0.4A123-26513.53.7010(OH); * H,O 18 1 Na-
A A EZRE FAFH HF, NagsAleas
Si3435010 (OH), - H,00] % .



{ 59 200
170 4| #CEC DpHfinai & 180 A A #SW
58 z oMB
O ’ £160 1 ACrystallinity
150 =
w140 4
5.7 =
3 2120 A
0130 ] < o
w 586 %= 100 A A
o I 2 O O
110 9 a © 80
55 Qg
. *
90 * ¢ L 5.4 = 40 1 2
a ' @ 4
20 9
70 v 53 0
5 8 8 10 1 5 6 8 10 "
pH{initial) pHinitiat)
(a) ()
100 1400 8
" oew i
oMB b 1200
80 {| aCrystattinity 1e
70 0 1000
Q =
= 80 E = =7
2 s0 2o 3 £
: * 600 2 £ [
5 5 =° ®
30 ? 400
20 6
¢ L 200
10 9 A
0 0 5 T
20 30 40 50 60 70 80 20 3o 40 50 80 70 80
reaction time(hrs) reaction time{hrs)
(c) (@)

Fig. 8. Correlation between characteristics values of smectites synthesized from Na-P type zeolites (a and
b) and those from Na-A type zeolites (c and d). SW, swelling; MB, methylene blue test.

Fig. 9. SEM microphotographs of smectites synthesized from zeolites. Na-P type zeolites: (a) PPB-6, (b)
PPB-7 and (c) PPB-9; Na-A type zeolites: (d) PPB-10, (e¢) PPB-11 and (f) PPB-13.
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Fig. 10. XRD patterns of smectite synthesized
from Na-P type zeolite. (a) oriented sample, (b)
sample treated with ethylene glycol alone, and (c)
sample heated at 300C after Li-saturation and (d)
sample treated with ethylene glycol in Greene-
Kelly test.
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Fig. 11. XRD patterns of smectite synthesized
from Na-A type zeolite. (a) oriented sample, (b)
sample treatzd with ethylene glycol alone, and (c)
sample heated at 300°C after Li-saturation and (d)
sample treated with ethylene glycol in Greene-
Kelly test.
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