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Particle Size Control by the Addition of PVA and HNOs in 7-Al;O3
Synthesis Using by Sol-Gel Method
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Aluminum isopropoxide(AIP)E &% H9=EEZE dto] Z-ZA(Sol-GeDHoll 9] 7FEs) 2 sfuaydS AA
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s17] sl 9,000 ~ 10,000, 31,000 ~ 50,000, 89,000 ~ 98,000, 130,0009] EAHFS 2= 4579] PVA(Polyvinyl
alcohol)& H7Fstal 35F A4K0.1, 0.3, 0.5 EH)E H7Iste] JAtel wA= P EUstAt spgick Az «
-ALOsE XAl FEEA7I(XRD), XA FFEA7|(XRF), Y=E47](PSA), FALAL FAHAFAH(FE-SEM) 5-9] 7]
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Abstract Alumina(Al;Os) is a ceramic material used in industry with a range of particle sizes and
characteristics. In this study, a boehmite sol was prepared by a hydrolysis and peptizing process using
the Sol-Gel method from aluminum isopropoxide (AIP). 7-Al,O3 was prepared by drying and calcining.
To prevent particle agglomeration during the manufacturing process, four kinds of polyvinyl alcohol
(PVA) with molecular weights of 9,000~10,000, 31,000~50,000, 89,000~98,000, and 130,000 were added
and three concentrations of HNO; (0.1, 0.3, 0.5 molar ratio) were added to determine their effects on
the particles. The crystal structure, composition, particle size and shape of the prepared v-Al:O3 were
confirmed through x-ray diffraction (XRD), x-ray fluorescence analyzer (XRF), particle size analyzer
(PSA), and field emission scanning electron microscopy (FE-SEM). As a result, 7-AlOs with a purity of
approximately 98.2% was synthesized, and the particle size decreased and the uniformity increased with
increasing ratio of HNOj; addition and PVA molecular weight. From these results, the particle size can

be controlled during the manufacturing process of 7-Al:Os by controlling the addition ratio of PVA and HNO:.
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Fig. 2. Flow diagram for experiment
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Fig. 3. XRD spectra of the samples synthesized with
0.1 mole fraction HNOs at addition of PVA
M.W (a) 9000~10000, (b) 31000~50000, (c)
89000~98000.
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Table 1. XRF analysis results of 7-Al;03 synthesized

Component Result(wt%)
AlLO3 98.263
Na;O 0.5711
P20s 0.7306

SO3 0.0626
CaO 0.3730
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Fig. 4. Particle size distribution of the samples
synthesized with 0.1 mole fraction HNOs at
addition of PVA (a) M.W 9000~10000, (b)
31000~51000, (c) 89000~98000, (d) 130000

Fig. 5. FE-SEM micrographs of the samples synthesized
with 0.1 mole fraction HNOj3 at a PVA (a) MW
9000~10000, (b)31000~50000, (c)
89000~98000, (d) 130000.
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(a) alumina prepared with PVA Mw 9000 ~ 10000

(b) alumina prepared with PVA Mw 31000 ~ 50000
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(d) alumina prepared with PVA Mw 130000
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Fig. 6. Particle size distribution of the samples
synthesized with 0.3 mole fraction HNOj3
at addition of PVA (a) M.W 9000~10000,
(b) 31000~51000, (c) 89000~98000, (d)
130000

Differential intensity (%)

541

Fig. 7. FE-SEM micrographs of the samples synthesized
with 0.3 mole fraction HNO; at a PVA (a) MW
9000~10000, (b) 31000~50000, (c) 89000~98000,
(d) 130000.
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Fig. 8. Particle size distribution of the samples
synthesized with 0.5 mole fraction HNOs at
addition of PVA (a) M.W 9000~10000, (b)
31000~51000, (c) 89000~98000, (d) 130000.

(a) alumina prepared with PVA Mw 9000 ~ 10000

(b) alumina prepared with PVA Mw 31000 ~ 50000

(c) alumina prepared with PVA Mw 89000 ~ 980000

(d) alumina prepared with PVA Mw 130000

Differential intersity (%)
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9. FE-SEM micrographs of the samples
synthesized with 0.5 mole fraction HNO3 at a
PVA (a) M.W 9000~10000, (b) 31000~50000,
(c) 89000~98000, (d) 130000.
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Fig. 10. Mean diameter of the samples synthesized
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