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ABSTRACT

A nuxture of aluminum isopropoxide (AKQC;H) solution and sodium hydroxide (NaOH) solution was hydro-
lyzed in the range between pH 1~14, The powder obtained from sol-gel process was calcined at several
temperatures and crystallization behaviors of various samples were investigated. The hydrolyzed sols of pH
1~6 were clear, or near clear. On the other hand. powder precipitated from sols of pH 7~14. The sample
obtained from pH 3 solution crystallized via complicated route, and B-Al:0; and p"-Als(y phases appeared at
lower temperature than samples from other pH conditions. And the quantity of remained B"-ALO; phase after
heat treatment at 1500TC was more than samples from other pH conditions. After sintering, ionic conductivities
were 1.3X1071S-cm™! to 076107 Seem ™.
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Fig. 1. Flow chart of processing.
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Table 1. Effect of pH on the Sol Formation.

mole ratio condition
(NaxO © ALOY pH of sol
1.65 1 clear sol
1:65 2 clear sol
1:65 3 clear sol
165 4 clear sol
1:65 5 near clear sol
165 6 near clear sol
1:65 7 precipitation
1:65 8 precipitation
165 9 precipitation
165 10 precipitation
1:45 11 precipitation
1:65 12 precipitation
1:65 13 precipitation
1:65 14 precipitation
EEER
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Fig. 2. TG and DTA curves of sample obtained from
pH 3 solution.

234l o s A s T
sole PAHEE AT AN o) Fual s ]%
So) d o Wkl sz S48 1 ZZ chainA-&
3

+= OH- 2] 29!
) worh, 124N

0 ofp éi

sl A

hrdle A e F4elM M) malnia ebeln
vl 2 oolfrgME OH o AHAHr s} T4
FEdskel 8MyE FaAA0] dfeletn Ruw bl
PR el A= g4 e fde) SEL ukp
SETA ] e FE4e) Helsth A5y Saaals
el dardde] AdEe] FY =

ajelgt glabe #abdbelE S5E7] §ls £ Al

A spray drys #&glch S

= mlaEla Falal ki
Z2) ql7kE 3714 FRol WA El R EeI3) HNO;
g sHReke] WE AR Ax Fa| Eg) de) okl
2 vl el elf-= qlE] AbAldlalg] 2
aled B Fsbel] NaNOw®) Rl 218} peakr} vehlz
(Fig. 2), X4 sldEdelAd= pi—[3oﬂf«] NaN(,s) 23
peakz?| viehdelFig. 7). B8 olg] #he] akFst NaNG,
£ =7t ekl wel Ze#l=le] slebalcl Spray
dry® B2e YAL 2230302 58 Tk ZAE
AA HAle shsick pH3el Ade sl ge] of 287
pume] i pH 72 312 ym, pH 112 318 um A =e)yrl

pray dry F2 9)ape| o
el L A L [

mu np

g]»,{q o3

3.2 E!“El AlRel =4
pH 3% ]
80~100C Fol 4] G342 Fe 943P | peak/]*

Dﬂ U A]

viehaz, 270C §Teld Ao "o 9F 23
& peak7} Vbl mak 550~610T cd<delA pH
A a2y 49 F(1995)

1400 . . - .17
{ Loz
o0t 2 817
{3}
— L =
g T 7.7 g
geoor |} 57 2
[IV]
= J 517
200r 51 417
a
z
w 317
"0t g 299 ELY Ba.8 a7
TIME{min)

Fig. 3. TG and DTA curves of sample obtained from
pH 11 solution.

242 45 A7 HNO| olste] 4413 NaNO,o
o @& Sk §9 peakr} vieldeh 780C 23
oA e p-NasALO,-6H,08] A7« o2 3 peaks}
ol 4EkA e, 1000T 2 pet B”»Alaodﬂ
AA s whE L peaks} vjEbIcPO pH 119 A

(Fig. )= pH 32 49 Falsh, B50~~-610T x}ou
£ peaks viElE = = abA] Eo] A
gob= e pHe =4& #3k HNOg7E 74 ArhE A
°-‘°l— NaNOy7h A2 el dEos Adeeidel
G E4s ASE o 10TAAE Fahed Sl

T

ol el

rr}%'- Z@zharl deldd, 100~-300C A=A E

A g wl oalkylF]e] Fald] 95 FHY T
27} delyleh o]} 7he A= AG, Elliot o] o3 7%
Bl Halgh Askd el = gle) Zela A< A

300~-450C stelis ZAF Fwel oS Faktas)
9lom, 550~610C 4= pH39 A9E NaNO9|
sl whe) vl agk Fakgdot gk E pH 114 At
o] 7ol W Fukghil deA] frerh 900~1100T
Aele NasQ2l 3ol whE obzre] Fakzhsr} vehd
of. ol e FRaiz pHIE ATE He @ o
opH11¥] AsE o 40% A=rx) 4
ﬂ‘l"h:} L%} e AL alkyl7)) e} 7HE
EIW A7 HaO % Alefella] £elsl 2EFe] gel Hio)
2z

2o glol Yol Fez Aztseinn F5%
-==4 Aol gel WA AHTE AAS Feld 74

Bl o frhElezlepd,

pH 39 IR #3542 5= Fig 40 elgdd), ":]7]
A 1540 cm & H-O-H2 hending modeo] 23 &
o] 2 1470 cm™'2 Na-09] bending mode, 1390 cm™'
T Na-NOe| 88 EF<df, 1072 cm™ & Al-OHS

—1079—



1400%

1200%

1o00%
800

500°C

TRANSMITTANCE

T . r T T r T v
2000 180G 160C 1400 1200 1000 8OO &0Q 400
WAVENUMBER ¢m’

Fig. 4. IR spectra of samples obtained from pH 3 solu-
tions and heat-treated at various temperatures.
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Fig. 5. IR spectra of samples obtained from pH 7 solu-
tions and hkeat-treated at various temperatures.
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