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Abstract - This study was carried out to synthesize the zeolite using the bituminous coal fly
ash emitted from power plant that occurs several environmental problems. In spite of the fly ash
has contained high content of SiQ. and AlO,, it disposed mainly landfill. If the effective methods
to recover the SiO. and ALOs were developed, the fly ash could be utilized valuable raw materials,
In this study, the fly ash was used as raw material to synthesize the zeolite by pressurized
hydrothermal reaction. Also, experimental parameters included temperature(70~110°C), and
pressure(140~200 psi) of crystallization were investigated. The more crystallization pressure was
increased, the more Zeolite 4A was synthesized at 70 and 90°C. Zeolite 4A of metastable phase
tend to be transformed into sodalite of stable phase at 110°C.
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Fig. 1. XRD patterns of calcined bituminous coal fly
ash,
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Table 1. Chemical Compositions of Bituminous Coal Fly Ash

Comp. Si0. ALO; | Na,0: | FeOs Ca0

MgO | KO TiO. S0; LOL

Moist. | Others

wt% | 5480 | 2530 | 068 429 322

0.79 0.66 0.24 352 492 1.08
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Fig. 2. XRD patterns of synthesized zeolites depend on
pressure of crystallization at 70C,
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Fig. 3. XRD patterns of synthesized zeolites depend
on pressure of crystallization at 90°C.
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Fig. 4. XRD patterns of synthesized zeolites depend
on pressure of crystallization at 110°C.
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Fig. 5. SEM photographs of commercial zeolites and
synthesized zeolites.
(a) Commercial Zeolite 4A (5000X)
(b) Commercial Faujasite (4000X)
{c) Synthesized Zeolite 4A (5000X)
(d) Synthesized Zeolite Sodalite type (3000X)

AR Al 43I e ALeolERT &
< 4718 YeM I Yok

ole AAYHE Age}olES AR AJE lm
o]&}Ql Zo] wigAsitke AFAH 7L o AR
3 AL 7o AW A SEolES HE A
717} Lm vigkolmg, B Aol AT AL
olE 4Av AlAl WTEAM Y o]fo] sted Ao
gagt

(d)+ 110°C, 180 ps9] A2 2%, 49 Fri=2
sodalite 2 Ho|7} & AT & U

v.d &8

HEAL W8 F9E HAAE o83,
Aelgtel ¢Rujy 2L F£332 Na AEL B
o) & ¥, 243 AR E Y E AR
ALo|EE YA 3 25} vl G
e Ags Aa 2] 2EL At

1. §4% vAH5E NaOH F890 2 FZ3d
aluminosilicate A& A4 3o 719 WHgeR
ZABIA] 70~110C2 %9 140~200 psie] o4¥
of ulel ol 71X el A ETpolEFo] P4H

- 9220 -




Vol. 16. No. 3 (1999)

< ¢ F YUtk

2. Mg ubgA gge] FA el wat
faujasited] F5&o] F7HY Fridke U, 4A A
SHolEY £5&L ¢l AYe wt F713Hd
A1 180 psicll A H2gHE vehich

3 7teE WA AAS L2t FAHEFE
AEolE ZAY o JYHUew, L7t
H0CAN e AgetolEY 24 Fx7} BAFH
A AN sodalite2 Holslo] Bk A §
£ 2 F AU

R

1. Choi. W. K., et. al., J. Korea Solid Wastes
Engineering Society, 10(3), pp.463-475 (1993)

A A2 RE A old AgeolE A9 YA L2 el A% 5

2. FFAYFAL Nets 2 ST g8 A 9
24 (1997)

3. Barrer R. M., “Hydrothermal Chemistry of
Zeolites” , Academic Press (1982)

4. Dyer A., “An Introduction to Zeolite Molecular
Sieves™, John Wiley and Sons (1988)

5. Shin, B. S., et. al,, Kor. J. of Chem. Eng.,
12(3), pp.352-357 (1995)

6. Kim, J. H., Kor. J. Sanitation, 12(1), pp.49-58
(1997)

7. Berk K. H., et. al., Chem. Tech., 37(6), pp.342-
350 (1985)

8.Lin C. F,, et. al., Env. Sci. & Tech., 29(4),
pp.1109-1117 (1995)

0. RIRABA, HtE, 32, p.202 (1983)

- 991 -



