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ABSTRACT

Hexagonal sheet typed o-Al,O; nano particles were synthesized successfully at various conditions with the aluminum sulfate
solution extracted from kaolin through the conventional and microwave assisted polyacrylamide (PAA) gel methods. Shorter gel time
and higher yield were obtained in the microwave assisted PAA gel method, compared to conventional method. The size of nano
particles was not changed by increasing the concentration of aluminum sulfate, but decreased with increasing the concentration of
cross-linking agent in both the conventional and microwave samples. Above 0.01 M concentration of cross-linking agent, the sizes of
nano particles in the microwave samples were relatively larger than those in the conventional samples.
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Fig. 1. Schematic representation of a microwave synthesis unit.
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Fig. 2. The change of gel time as a function of reaction temperature

under the conventional process and microwave process for
the gel with C;s=0.001 M, C5,=0.2 M, and Cys=0.002 M.
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Fig. 3. The change of gel time as a function of aluminum
sulfate concentration at 80°C under conventional
process and microwave process for the gels with
Cxs=0.001~0.05 M, C5,=0.2 M, and Cg;5=0.002 M.
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Fig. 4. The trend of yield as a function of aluminum sulfate
concentration in the samples calcined at 1100°C for 2 h
under the conventional process and microwave process
from the gel with C,5=0.001~0.05 M, C55=0.2 M, and
Cgs=0.002 M.
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Fig. 5. The trend of yield as a function of BIS concentration in
the samples calcined at 1100°C for 2 h under conventional

process and microwave process from the gel with
Cas=0.001 M, C54=0.2 M, and Cgg=0.002~ 0.05 M.

itdRulE FE7F S71EEE A4 AdlM e g
AFg0o] 76.5%NA 96.7%7 A Z7}akA g, nlo] AR 1)

Azl e TEFE] 97.0%04 99.1%7H] Z7}eH=
A& & & Ak

%}E o] @ Tl wvlolARd W staA Tk
~9] o _‘lz_/\]'al'7] HO]'Oq CAA—OzM CAs—OOIM EL

CBIS—O 002~0 05 M9 5 =M zﬁaw 2 nlojaE
3 7FEAAE ol &ste HSEES oF 80°CAA T4
AM o ABEEE 1100°C, 24 THE<E 3HEAZL §, ©]
Y FAE S48t FEFEE ARSI, o189 4
#& Fig. 59 JERAAY. XRD 4 A3}, 348 A8
=2 BT -ALO; AR E EATE & F U
BIS 5%7} S7185 A4 AsgtdMe Tl
85.2%°M04 96.9%7A S 7VSIAIR, mlo|AZ v} A3t A
A FEol 98.0% A 99.9%7HA Frtsle AE &
Atk AN H vlojam T}t Astolr TiwA FE7F
TS} 0] Srkske AL 7taAl]l BIS B
=7t S7VESE e ETE F7Fste] PAA A 9] Uit
AP 0]&2 2 T 4 Q= Ty 7129 57} 27}t
7] WEolea A}Eﬂt‘rm a8y, FEE 49e A%
718 Ay oY) ek A Ao H| St mlojmE
o AN FAFEC] B A2 AAEE A npej=
Zupe} wjEH g T £ FHEE Te w2 7}
A7t AFE7] wWEelgta AtgE

| & rlr

33.5lA2x &k
AMePa 2 mlolmEH PAA AW Bty ojxl 1
BEEE 3aNZ W, staex tﬂﬁ}cﬂl mE AEEY 4

e o-AlLO; A y-ALO;
CON 1100°C
[ L
MM‘/\\J 2 I i i
’; CON 1000°C
2
2 . . MW 1100C
40-): ® [ ]
= ° [ [ X )
MW 1000°C
MWWWWMWMW
1 I . 1 s L . I )
10 20 30 40 50 60 70

26 (degree) —>

Fig. 6. XRD patterns of the samples calcined at 1000°C and
1100°C for 2 h from the gels synthesized at 80°C with
Cas=0.01 M, Cps=0.2M, and Cpg=0.002M using
conventional and microwave gel method (CON and
MW denote conventional and microwave heating,
resepectively).
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Fig. 7. TEM micrographs of the samples calcined at 1100°C for
2h from the gels synthesized at 80°C with fixing
Caa=0.2 M and Cgs=0.002 M for (a) C54=0.001 M, (b)
Cas=0.01 M using the conventional, and for (c)
Cas=0.001 M, (d) Cs5=0.01 M using the microwave gel
method.
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Fig. 8. TEM micrographs of the samples calcined at 1100°C for
2h from the gels synthesized at 80°C with fixing
Cs=0.01 M and C,=0.2 M for (a) Cpg=0.002 M and
(b) Cg1s=0.005 M using the conventional, and for (c)
Cpis=0.002 M and (d) Cg;5=0.005 M using the microwave
gel method.
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