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Abstract Complex alkoxides were synthesized using metal alkoxide method and were then
hydrolyzed to prepare the precursors using sol- gel method. Then, the precursors were calcined
in order to make barium hexaaluminate. Factors affecting the material properties of the barium
hexaaluminate precursors were studied and they are the kinds and amount of alcohols, and re-
action time. In addition, in the course of hydrolysis, the effects of the amount of water, reaction
temperature and aging time were also studied in terms of the specific surface area and average
particle size of the barium hexaaluminates.

LN E dope] oo ® Qdav] AR dad ol
A A7t Bas AL A olw) o
AxAl AHEA w2 oAl @ oUx b 93 Eoh, A5 wWIsks As 5



2ol % whg AT

9] FALE Fvldarie el A43 HA
Auk 7hA~EHl, B, AEQA Fo T
Axzle HE&=EHE Fujs WdAde] FEA
2 obA Ag3EzA X3k dcH 1], &3]
Zujdrolry FAMEeR AFTEQ Pud
Pd 53 Z& AEo] AMSEHT U FAR
A dFujvst ARgE Qi zev @A
24 oFohdE 1000 ~1100C Atelol »
Aol @ o2 Aol =eof vlEHA 0] 1
m’/g °|3tE Heo] welx[2,3], o]Alel| Fut
Hol dAAte] #AE FAAEY v RV
A3t A £E& IH3I] FAaAd
wpebA] FHE 2 A 5 AE2A
o Fujite} Abstubg, A 23o}, dejrt ¥
A3t o] EARSIE[34] 3 & F ol
lanthanium oxided #7}sle] FATEE A
AA e dAGAGE A AR La B-
ALO; 9} Z& H§abstE (5], z2ex Abs}-
9 EAS AYR zedrdA HEeH ¢
A& Perovskite 3 A& 1000°C ©]4H9]
ZEAME ¥ 2HHSE FA3T Ut
BT Flo] n i 2o GARZA FEL
3 A 6,7].

g T MY 20§zl zAYPe R
A B4 dFAatelr o] s ub-goll 2ls)
shebd B wrt S48 A=te d85E Ax
= g5 dFAleloe] &wd] AT EH
ATH 8]. olejgt Az e 2 Arai 2
78] E 542l hexaaluminate® 7+ 1600
T Z2A wlgHAe] oF 10 mY/gE
Z)sked 1300°C o] Z-gellA HAAHE A
Ui 9)-e2 us)2[9,10], Yamashita 5&
3 EH# hexaaluminate® &5 1200C &
o4 #HAHo] oF 37 mY/gd %ZI%}OII 3
EH B-ALO; 33Eo] 22dA 57

dA4e Az LS wEIT Ud{11].

el B QdFE &4 Fad LA AHE

\_

slulol = g4 143

g WdA dA4E FE GFA)o

B3 dFAboleg FAsEk, o]

S AlA AL AFAHE L A8
barium hexaaluminate Zil?-: | B3 7 E==A}
BEE 7] A8 B gFAbels 44 &
& 5 ¥ o4, ubSAIZEE WHEA|A
barium hexaaluminate A-H EAjol u]x|
= 493%s BAsged, JgEEA] 9
oF 9 ubSen, 2 A4S WEA
73¢ "¢ barium hexaaluminate®] ®]E=
A3 QA7) v G¥FE do} Bt

*

2. A YUY

Barium hexaaluminate® #A)=3}7] 3%
barium isopropoxide A7-#+& Aldrich A}2]
5 99.0 % ©]A9 barium ¥4 & alumi-
num isopropoxide] Al{ OC;H;):]& Aldrich
AL B Aekg, 7|EF &R AHEE 4 F
+RE 13 AFE AHE3gch w7 e
AXEH71E FAS 7] A8 A Hx)
2% 999999 % FE=E Ad AL AFH
AL-8-8L 9}

£ Ago] Ag" APRAE Fig 1o v}
eblich. whE-7l= pyrex AR 500 mig 3
T Eeb23E AMSE ok ubgTIg e o E
< AAF7] A Ha Z9714 &
AlZa, s e 498 2741717
Ao uk-g7] Aol dA71E AAsad.
uh-g-2-2| ¢ A3 homogenity )& 13 2k
AA k71§ A83F e} Barium isopro-
poxide[ Ba(OC,H;).] ¢ aluminum isopro-
poxide[ A OC:Hr )s] = F 71 %71 wi¢
97kl r] wiEe RE FAS A: 47

sholl 4 55Tk,



144

S

—

Fig. 1. Experimental Apparatus for barium

hexaaluminate synthesis @ N, @ Hot

plate, ® Thermocouple, @ Motor and &
Condenser.
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Fig. 2. Procedure for Prepatation of barium
hexaaluminate from alkoxide.
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Table 1
Experimental conditions
Sample Silvent R(H-O/MOR )* R (ROH/MOR)” Temp.(‘C) Time(hr)
S1 1- propanol 1.0 9 30 12
S2 1- propanol 1.0 50 12
S3 i- propanol 1.0 9 80 12
4 i- propanol 1.0 13 80 12
S5 1- propanol 1.0 20 80 12
S6 i- propanol 1.0 26 80 12
S7 i- propanol 1.0 39 80 12
S8 methanol 1.0 20 80 12
S9 ethanol 1.0 20 80 12
S10 1- propanol 05 20 80 12
S11 i- propanol 5.0 20 80 12
S12 1- propanol 10.0 20 80 12
S13 1- propanol 1.0 9 30
S14 1- propanol 1.0 9 80 5
S15 1- propanol 1.0 80 15

a) The ratio of added water to alkoxide
b) The ration of added alcohol to alkoxide.
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Fig. 3. XRD patterns of barium hexa-

aluminate after calcination at various tem-

perature. (a) 1000°C, (b) 1200°C, (c) 1300
C and (d) 1500C.
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Fig. 4. Effect of calcination temperature on

specific surface area of barium hexa-

aluminate.
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Fig. 5. Particle size distributions of barium
hexaaluminate.
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Fig. 6. TPD profile of oxygen from barium

hexaaluminate.
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Fig. 7. Effect of reaction time on particle

size.
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Fig. 8. Effect of reaction temperature on
specific surface area and particle size.
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Fig. 9. Effect of alcohol content on specific
surface area and particle size.

o] F74sHEA A Aolrle AFE wolw
sleh. Adwbde whg WA FAVERALS)
g2 57t BEH e o Aol o
ofubA AgAol Azteekn e} whe
A BE wrgEd FEAo|Ee] FE ¥
A4 A HeEEst A Aol ¥
AL o152 YREEs} A AR

o] AT E o] F o
Ho}h vl Ae] Az} zev
FE7F A A oA die g
B2 AAsog wgdde ag
2 Atg ¥}

323. &vie] 7}

Zhrd ubeA) 42 e FHFZ Q7 bari-
um hexaaluminate &40l v]x]&= o332 =
A7) f1gh A3 ez A B3 G Fapel o]
4% 1.0 molol s <7&<& isopropanol,
methanol 18]% ethanolg 20 mol AF&-&F
Ao A3 g3 Fodg =7
ol A Azl AAA F ATA A2
HZHAZ 1375 S A3l Table 29
vtebdllch 2fellA R npe} zro] dme
Hiloll 7]qlsle] Alg e wEwAT Qiztz

F

ZI7F g2A gA"E o $ . £3)
aluminum isopropoxideo] t}& < ZW1EL

e XL LS o) ot o x
Hz mPHee A4 AP st
oJo]rdei13].

MOR + ROH —> MOR + ROH

(<3

] wbg& 3)A & (steric effect)°ﬂ Ly
Tetty oA ded, B AP Azl
AE o g 9l%el barlum hexaaluminate 2}
H# Y#=7)& isopropanol, ethanol, meth-
anol T2 FHew wEFAAL methanol,
ethanol, isopropanol F°2 el
Bowen2 SiO, #AEA 7l vresn



E- Aol 23 upF Atk Fohdlele g4 149

Table 2
Effect of alcohol on specific surface area
and particle size

Alcohol Particle size  Surface area
(nm) (m’/g)

Iso- propanol 761.8 16.7

Ethanol 385.3 7.3

Methanol 250.0 7.8
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Fig. 10. Effect of water content on specific
surface area and particle size.
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Fig. 11. Effect of aging time on specific sur-
face area and particle size.
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