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Abstract In this study, we confirm the structural properties change due to the addition EAcAc in alumina
production using the sol-gel method. EAcAc is known to be stable, controlling the crack formation, and
increasing the density of gel particles when added in the manufacture of various alumina films. In this
study, a boehmite sol prepared by hydrolysis using aluminum isopropoxide (AIP) was used as a starting
material for the sol-gel method. The boehmite preparation was followed by drying and calcining to
prepare y-alumina (y-AlO3). During this sol-gel process, Ethyl acetoacetate (EAcAc, CH;COCH2COOC,Hs)
was added before hydrolysis at various EAcAc molar ratios (1:10, 1:25, 1:60, and 1:120), reaction times
(5, 10, 17, and 24 hrs), and calcination temperatures (400, 500, 600, and 800 C) to prepare y-alumina
powder. The results suggested that under the conditions of EAcAc molar ratio of 1:25, reaction time of
24 hours, and calcination temperature of 500 °C stable y-alumina with the highest purity and smallest
particle size was produced. EDS, XRD, FE-SEM, TG-DTA, and FT-IR analysis were performed on the
alumina powder manufactured under the above optimal conditions. It was confirmed from these studies
that the addition of EAcAc during the production of y-Al2O3 using the sol-gel method contributes to the
stable production of y-AlO3, reduction of particle size, and improvement of purity.
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Fig. 1. Experimental apparatus for reaction
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Fig. 2. Flow chart of experiment
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Fig. 3. FESEM images of the samples synthesized
with the ratio of EAcAc 1:120, 1:60, 1:25
and 1:10
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Fig. 4. FE-SEM images of the samples synthesized
with reaction time in 5, 10, 17 and 24 hr
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Fig. 6. TG-DTA curves of the samples systhesized

with molar ratio of EAcAc to water 1:25 in 24
hr

3.4 HZE ~-AlLbO0s2| FT-IR 77|24 At
Fig. 72 1:259] EAcAc BH|&E 24 A7 vhSAIZH
7 500 T stA2EOA AZRS v-ALO; TLEE
FT-IRE 435 Jgjzolct} oA B ule} Zo)
3378, 2243, 1639, 835 cm 'ollA & T 37} WA=Q
o olggt YIE FoJA 3378 cm 9] WA= -OH

T%

3378

3000 2000 1000
Wave number(1/Cm)

Fig. 7. FTIR spectra of the samples synthesized

with molar ratio of EAcAc to water 1:25

in 24 hr
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Table 1. EDS analysis of wt% and at% synthesized
with molar ratio of EAcAc to water 1:25 in

24 hr
Element Series norm[wt%] C Atom[at%]
Oxygen 36.08 48.77
Aluminium 63.92 51.33
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Fig. 8. EDS diagram of 7y-alumina with molar ratio of
EAcAc to water 1:25 in 24 hr
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