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ABSTRACT

Fine mullite precursor was prepared by colloidal sol-gel processes. Aluminum isopropoxide[ Ali-OCsHz]
as a starting material of AlOs; and silicic acid extracted by THF from sodium silicate as a starting material
of 5i0; were used. Sodium silicate was first acidified by dilute sulfuric acid to form silicic acid; followed
by extraction using THF. Mullite precursor was synthesized by sol-gel processes from aluminum isopropoxide
and silicic acid considering the degree of extraction of Si and the removal efficiency of Na. The impurity
content of silicic acid extracted by THE was helow 0.04%. Synthetic mullite precurser consisted of 3A1,0;- 2510,
and showed spherical particles of 0,05 pm diameter and helow 0,0462% of impurites. The mullite precursor
was characterized by EDS, XRD, TG/DSC, SEM, FT-IR spectrascopy, ICE and TEM.
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olef] i odtef 2= aleohol, acetyl chloride, chloresi-
lanes 53] vhgoll ojs] %)%l SA(silicic acid) ester,
acefoxysilanes 221 polysiloxane® 1% A Z =1
7ie-de] 2le HE B2 f4bE Fd B FORNE
T2 4l S22 24 NaO =k 0034%8) Te=
i A ZF F Side B4 BAR AElg o, ALD,
24 BA 2= aluminum isopropoxide[ Al-0C;H, )1 =
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Mullite B3] # 74 AL Si0; 24 EF 2+ Ta-
blelst e 2HE e 4 UEFE HHYD,
A EFe 2y e A FE5] 0% 471 S
THF{Duksan Pharmaceutical CO. Ltd., 99% Korea)sl
oAl 93} JEF(Duksan Pharmaceutical CO. Lid,
99% Korea)2 AHE-stedch Mullite H-7+4) §4d 4] ALO;
$ 2 2E aluminum isopropoxide(Junsei Chemical CO.
Ltd,, 99% Japan)Z AM&aldch

Table L. Chemical Compositions of Sodium Silicate.

Fe,0; and
Compostions | SiQ, | Na0 H,0 2_3 v
Micell,
wt % 28.49 975 | 6001 <1
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Fig. 1. Schematic diagram of extraction procedures.
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Fig. 2. Schematic diagram of experimental procedures,
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Table 2. Extraction Conditions, Extraction Degree of
St and Removal Efficiency of Na.

Items| Volume | NaCl | Extrac- | Removal Sam——l
Ratio of | (g/10 'tion De-| Effic- | ple
Sclvent | mi | gree of | ency of | Name

Solvent SA SA) | Si (%) | Na (%)
2 2.5 8.7 9937 Al
1 2.5 86.2 99.95 A2
0.5 2.5 76.1 99.97 A3
THF \72 125 576 90,84 A4
1 1.256 56.5 99.89 | A-5
0.5 1.25 490 99.92 A6
| 1 0 538 gR.09 A7 ]

*SA: silicic acid

Table 3. Analysis of Impurities for Extract (A-2).

Compo- .

N Na,0 | Fe0s5 | TiO, KO Sum
sitions

wi% 0.0340 | 0.0031 | 0.0005 | 0.0002 0.0S'FBJ

A 33 A A8 F(1996)
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Fig. 3. TG/DSC curves of dried powders.
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Fig. 4. X-ray diffraction patterns of calcined pow-
ders at (2) 1400%, (b) 1200%C, (c) 1000C and
(dy 800T for 1 hr.
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Fig. 5. FT-IR spectra of dried and calcined powders
at (a) 1400, (b) 1200T, (¢} 1000T, (d) 8007,
(e} 600 and () 150 for 1 hr
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Fig. 6. SEM of powders (a) dried at 100C and (b} cal-
cined at 1400C for 1 hr.

Fig. 7. TEM image of calcined powders at 1400TC for
1 hr.
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Fig. 8. EDS analysis of calcined powders at 1400C for
L br.
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Table 4. Analysis of Impurities 1 the Mullite Powders,

Composition NaO Fe0; TiO, MgO K0 Sum
wt% 0.0336 0.0070 0.0025 <0.0003 <0.0028 <0.0462
A 331 A8 Z(199%6) —919—
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