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Abstract: The golden turbid solution of cordierite precursor was obtained by using magnesium ethoxide in
sol-gel method, while the clear solution of cordierite precursor was obtained when 5%-Zr(OC;H;), solution
was used in the sol-gel reaction. SIO, component was confirmed by infrared spectra showing 1045 cm™ and
the stretching vibration of gelish SIO, showed 1140 cm™ and 940 cm™. The component of Al,O; showed at
580 cm! and network structure of Al,Og showed a 680 cm™. The component of MgO was confirmed at 575
em? as the dretching vibration. X-ray diffraction analysis showed p-cordierite crystal was showed up at
temperature above 1000°C at the mole ratio of cordierite precursor and water (1:5). p-Cordierite and o-cordierite
were coexisted at 1050°C for the mole ratio of cordierite precursor and ammonia (1:5) while a-cordierite was
only existed at 1100°C for the same mole ratio as mentioned above.
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1 mole : 6.9 mole : 0.01 mole : 1.2 mole
Stirred at 25 C for 30 min under
Ny atmosphere

AI(OC3H7)3 + EtOH
0.8 mole : 8.6 mole
Stirred at 25 C for lhr
under Ny atmosphere

I

Stirred at 40 C for 40 min
under Np atmosphere

Mg(C2Hs0)2 + EtOH
0.4 mole : 6.9 mole

Stirred at 78 C for 12hr
under Nz atmosphere

Metal Mg
0.4 mole
Zr(OCsHy)4
0.05 mole

Stirred at 25 C for 30 min
under N2 atmosphere

Mixed alkoxide solution

{ H0 or NH,OH + EtOH |

Gelation and aging at 50°C

for 48 hr in closed system

[GeT]

Drying (40 ~ 180 )

Dried gel

Fig. 1. Flow sheet for preparation monolithic gel of the oxide
composition of cordierite system.
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Table 1. The basic components of precursor of the starting 25. Yx{z| g
alkoxide solution base on the oxide compositions 0 o 150°Co|A] AAAS AZAAE v A
Reagent o e e el i HusA 2 So R e AF f7)
. = 5 AAA N o Hol o 2 EE HaE
Mo 6 s gs A ue aRES AYAAN 208 AANL £
Metad Mg 0.4 . 04 & THAE 471 Sl 2% =<1 500, 700, 900,
Mg(OC,Hs), - 04 - 1000, 1050 ¥ 1100°Cell A ZH2t 424 wkg- AJFth.
Zr(OCsHy)a - - 0.05
C,HsOH 155 224 155 26. 7|7|8M
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Fig. 2. The infrared spectra of Mg-Al-Si, Al-Si, Al (OEY)s,
TEOS/H,O and TEOS.

Table 2. The infrared absorption bands of the complex
alkoxides synthesized from the various alkoxides

Precursor TEOS AI(OEt); Al-S  Mg-AI-S
CHj3 rocking 1169 1173 1169 1167
965 961 957
C-O dretching 1105 1100 1107 1110
1082 1076 1083 1079
1053 911 905
930
Si-O stretching 793 789 787
Al-O stretching 704 689 648
640
515 490 476
461
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Fig. 3. The infrared spectra of hested (for 1 hr) cordierite

gels system with various temperatures, obtained by
hydrolysis (5 moL ratio).
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Fig. 4. The X-ray diffraction paterns of heated (for 1 hr)
cordierite gel system with various temperatures,
obtained by hydrolysis with water solution (5 moL
retio).
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