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-2 580 cmi '} 680 cm o] F AR Hof ALOs W F30]4L, MgO g2 575 cm oAl MgO
g A2 & Ak XA 3 Z40M Frofete|EAl A4 - & &1 159 B9 whe &
% 1000°C ool X E p-cordierite 2340l YeEPES & = A3, IUojEto|EA A7A - 4
Yo} &H] 1.5 Az AA| 9] ¢ 1050°Col|l A= p-cordierite?} o-cordierite’} 3= 3ltl7F 1100°ColA = a-
cordieritefto] SRS &+ AT

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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, Al(OBU);¢] Bl 93t AdZE|A| =2 Ao

TEOS + CsHsOH + HCl + H:0
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
H.O 12 12 12 ule 2AE FZr)ogtolEe] AFA A Hols} A
3} FElE &<lstr] flske] Rigeku AF D/max-2C X-
A3 24718 ARSekslen, A 7= WgkE B
X AOEY); =Ate& 52 7Hrel € TEOS &3 7] #lsto] Shimadzu A} FT-IR 8700 494 #3715
A A 1A ZF wRkete] AI-SA FEIQ T e A7) AHg-ste] 4 S
*l%‘—e— AT o7l 4 vtavlgS ¥ W2
78°Coll A 1241 7F wkebd F4: nlau] o] &3 3 I OE
o}&l Mg-Al-SAl FEiQl 5 dFAkel= A4 &
A& ded oS Exp-l ol sl 3.1. AC|of2lo|E HMTH|2| EH
g, Al-SAl Fejel A7A 89 °ﬂ Mg(OCzHs)= srjolgtel E ApAle] g2 718 2490 Al-O-
7hete] Wb 78°COIA 8AIZF awkste]l AHE S 7R HF dFAIEE dAg] shi Mg-Al-S
Mg-Al-S7A| 55 &A= A &2 Exp2et A 29d 72 AYS oA sh shek wke4

SISk olul, 29 FFL A1) e

Exp- o3 2

A
19] Zr(OCH).Z 7} ste] Aojx A3A gAS ! _
EXLs i ] E}z 07})%31]4, ::j %2 e Ook%]]; éu] Si(OEt), + H,0 — (EtO)sSiOH + EtOH )
= Table 13} 7t} (EtO);SIOH+AI(OEt); —~ (EtO);SiOAI(OEY), + EtOH
@

24, Az Y

= Amo] o3 zTjolgtolE ATA Y TAA 7} 2AI(OR)3 + Mg(OEt), — Mg[AI(OR)4]2 ©)
SR A 9EFE Fe BS AHEE] 2E &9 T3 RS ULV E (HO)SE EHHZ AAQ
ot 2 o w2 7RSI E SAIEH] 918 TEOSE 7] Al-0-S¢ 2% F4L Yoldas® Holl 2JaiA] TEOS #*
FO 2 &S 0258 E T8I H3 Bl 7)ol B RS st ()3 (29 gehutgae
Yy AslEE 03 mL/ming] dAEEE 23} sl TEOSE #4 7FEdl wks Al FulEHA 9Aks o]
A A3 WREBFA A Mg-AI-SA ATA gAS A% &3l9lon, TEOS F3S 37 93 & 4
sttt TEOS &£4] 122 3o} dFul55 dFAle| =9 o&t

o, AlzE A7 &4 30 mLE AE 20 mm, < B4 A uks AlF
o] 180 mmel pyrex Al@#el] ¥ F dFrE =
o)z WE 3y AL A 2447 BoF 13} &4 A7) 32 Fr|oj2lolE HTH H FAC|o{20|EQ
% Ax A AT 283 Ax71E AHE-she] 50°Coll A HeM & 2% 24
4817+ Bt 2242 S A7 ¥, G sY=2 Fig. 2& ATA 24 TEOS, TEOS+H,09} Al(OEt);
5H OHAE s THS A F 3% 54359 2 Al-Sigt Mg-Al-SA 9] B3 dFAtol=e] A9
100°CE dA s 157d 5<U¢ RN oL HE3 S B Aoy, ZAzte] AR F2E A A
o2 150°ColA 547 HA Ax AA AAE Ao £ Table 29| JERAATE
o, A7le A #do] TAHER AR £E5 ¢, Zhzbe] HAlellA CHs®l rockingel™, = 4t
0.1~0.3%/h2 ZZ 3ttt 9] C-0, S-0 ¥ Al-09] A& 59 A4 S5 1
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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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ge system with various temperatures, obtained by
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