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Abstract - In this study, spherical pre-mullite powders of three composition were prepared by partial hydrolysis on the
TEOS and mixed solvent method. From the FT-IR analysis of pre-mullite powders, the structure could be interpreted that SiO
tetrahedron and Algoctahedron are bonded randomly by sharing oxygen atom. By the DTA analysis, the amount increase of
Al,O; composition in the pre-mullite caused the shift of first exotherm to low tempetature. As a result of XRD analysis on the
pre-mullite and leached sample calcined from 1%ZD@® 1,600°C, only mullite phase was created in the range from 70.5 wt%
to 74.0 wt% alumina, which was identical with the Aksay’s range. The first exotherm at ab8Gt@8@hg the calcination of
pre-mullite has been attributed to the formation of Al-O-Si spinel due to the liberation ofr@u®iica. By means of the
leaching experiment on the silica which coexisted with the spinel phase and the mullitization of leached sample, the amor-
phous silica liberated at about 9@was very essential for the mullitization. Insufficient or lack of amorphous silica can cause
the formation ofa-alumina with the O-Mullite by the calcination at about 1,2D0
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Table 1. Experimental conditions HPC=0.1 g/ [HNO,]=0.6610° mol/l, Total H,0=0.5 moll, H : T=[H ,O)/[TEOS] on partial hydrolysis, (unit=mol/l)

N T Partial hydrolysis of TEOS ASB added Octanol+HPC Condensation
ame :

TEOS HO Octanol ASB Octanol HPC(/ Octanol HO Acetonitrile
HW1 1:1 0.0333 0.0333 0.5 0.1 1.3033 0.10 1.986 0.4667 7.65
HW2 2:1 0.0666 0.1 1.986 0.4333
A70.5 2:1 0.0666 0.0933 2.000 0.4333
A74.0 2:1 0.0666 0.1100 1.970 0.4333

Leached sample: HW2-leach, A70.5-leach, A74-leach
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Fig. 1. DTA analysis of A74, HW2, and A70.5 particles.
(heating rate=8C/min)
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Fig. 2. Amount of leached silica by leaching experimental with HF.
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Table 2. Chemical composition of raw material and leached sample

A70.5 HW2 A74
Chemical composition (4D, wt%) of 70.5 71.83 74
raw material
Reaction time 8 min 10 min 20 min
Weight of leached Si© 0.0365g 0.0315g 0.0269 g
Chemical composition(AD; wt%) of 73.19 74.68 76.05

leached sample
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Fig. 3. DTA trace of the pure alumina and leached AD,-SiO, parti-
cles.
(heating rate=8C/min)
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Fig. 4. X-ray diffraction patterns of raw and leached sample calcined

1,200°C.
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Fig. 5. (a) X-ray diffraction patterns of A74 and A74-leach sample cal-
cined at 1,400°C and 1,600°C. (b) X-ray diffraction patterns of
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Fig. 6. X-ray diffraction patterns of A74-leach calcined at various ternr
perature.
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Table 3. Lattice parameter, ALO; mol% and amorphous SiG, of the various samples calcined at different temperature

A70.5 A70.5-leach HW2 HW2-leach A74 A74-leach
1,600°C Lattice parameter a(nm) 7.5307 7.5523 7.5430 7.5477 7.5598 7.5529
Al,O, mol% 58.623 61.735 60.402 61.070 62.812 61.820
Amorphous SiQ(g/1 g sample) 0.0023 0.0017 0.00471 0.0021 0.0023 0.0003
1,500°C Lattice parameter a(nm) 7.5328 7.5576 7.5443 7.5642 7.5632 7.5618
Al,O, mol% 58.921 62.499 60.594 63.456 63.307 63.110
Amorphous SiQ(g/1 g sample) 0.0059 0.0097 0.0069 0.0069 0.0077 0.0011
1,400°C Lattice parameter a(nm) 7.5354 7.5640 7.5460 7.5700 7.5661 7.5653
AlLO; mol% 59.304 63.429 60.832 64.297 63.723 63.620
Amorphous SiQ(g/1 g sample) 0.0104 0.0194 0.0097 0.0156 0.0122 0.0014
1,300°C Lattice parameter a(nm) 7.5404 7.5668 7.5551 7.5722 7.5702 7.5799
Al,O, mol% 60.025 63.833 62.145 64.612 64.315 65.724
Amorphous SiQ(g/1 g sample) 0.0199 0.0236 0.0243 0.0188 0.0185 0.0057
1,200°C Lattice parameter a(nm) 7.5578 7.5688 7.5676 7.5734 7.5767 7.5814
AlLO; mol% 62.530 64.112 63.950 64.782 65.264 65.929
Amorphous SiQ(g/1 g sample) 0.0391 0.0264 0.0435 0.0205 0.0283 0.0082
1,100C Al,0; mol% 63.156 64.182 64.401 64.825 65.501 65.980
Spinel temp. AJO; mol% 63.675 64.252 64.853 64.867 65.748 66.05
o 25HE ). Table 31 9514 ¥ A &9 aluming] o] Z713 amorphous silica
TE A7 A a8 2 I 2ed AEE #R HW2- 5 0
1 . } 951(cm™)  800(cm™)
leach A &= 1,600°C7FA] stasle] AdE mullite 312} A74-leach
AEE 1,400°C ool shagt mullite £3)9] A 2E 34 F9 AT4(en™)

bulk composition(HW2-leach=62.13 mol%, A74-leach=65.13 m&l%)
AlL,08] o] Al UElkom, 1,400°C ool dkid A74-leach
ANES Azt A as AT4 AR BT A vt o9 22 @y
2 Fig. 5(@p] XRD #XA] B = g)5o] A0 2 a-aluminasoe]
AR A w2, AEFHE AR A7d-leachA |52 4% Table 3
o] A3} Kluge] yel[22] ojate] Aldes Eshe &Frue
P A2ld A8 27 A9 YN & S Yk 12T Table3
ol ©J5he spinefd2] Al,0,°) 3 63.675-66.05 mol% & = 31t

3-5. FT-IR 24 ZH3

Fig. 7 HW1 =74 Azx"E 8182 mullite Zw)EA2} 992°C
(spinefd AA3)elA Bhadt A9} o]&34 Blwdtr] flste] e &=
Ak TEOS] 7ledtsl) B S5 vHe-((TEOS]=0.5(moll), [NHg=
2.0(moll), [H,O)/[TEOS]=8, Temp.=25C], solvent=ethanot)] <]s}]
AzxH A7t YA ASBY] 7RIS} S ksl oste] A
Z¥ BoehmiteZ-2 700°ColA skAisle] A1z y-alumina thgk FT-
IR spectr& VFERASATE. Fig. 7 ¢Jahd vlgA dEj7te] 739 409
el si-o-SidFe] 43 Awol 2% 800 cm’ 474 cmt F-xjo]
Ao Eaetieh Si-OH Age] 2% Q%] 213 951 cmelM o] 4
e} Si-O-Si Ao A& 25 gk 1,101 et Fu5ollA] o]
o 5 AFAQ viFA dgrte] Froprt vepdE & 4 dvi24]
v mullite AWEAS] 722 500-700 crite] F3kr WMo B4
e} 860cmt Y 1,013 cme] FulrdlAe] B VRSt Farmer
[25]= y-AlLOs2] elAl 23 AM-O Fth= 390-630 critt 3}
F WYy AEsigen], Tarte[26 419A ¥ eRgA A 23
Al-O E50)= 747} 620-920 crite} 390-670 cr'ez W sisict. ot
2 B muliite A7A12] 500-700 criseskr W 9)ollA LER}
e FFde e9AE S5 aluming] AlV-O Zgo) ¢lste] 1}
ehbe Ado® Algdrh 282 mullite AR EA A= Si-O-SiAdst
o] F9 AwF Si-OH A 4% AFo) <3 800 cm=} 474 cmit
2 951 cmf A 9] Ehule Ve 2gkow, Si-0-Sidge] Al

stst=8t x38H M55 20004 108
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Fig. 7. Infrared spectra of various sample.
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Fig. 8. Infrared spectra of A70.5 and A70.5-leach sample calcined at in-

dicated temperature.
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