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24, A= 9 YEEA 55 AT 0.1~03 um 2719 A4 2 WY apnlelB AA e 7 AFFRE 7
= 1~2um Zole] A4 winole Aoz HIPT, o]E F5| y-alumina 9 HWIO)E Alololls FEuESe 7]QUgt 7he
A Wgyt 2Agthe ARSIl 28X A y-alumina bead o] HIEl N, F& &%) 450 mlig A 670 mlig S

2 27489, 100~1000 A 8919 71ZRIE 0.15mlig oA 077 mlig 2 F7letg.on, 7144 w7t 1.4 MPaollA 2.2
MPa 2 Z7}atith 8 40 vol% o] 2718 ¥33 1000°C) ZLAME 100~1000 A M 912l 7152 FAI5h 6-alumina
ARTFEE FAR e w2 WEAZE YEAH.

ABSTRACT

We prepared v-alumina beads using the amorphous alumina, obtained by fast calcination of gibbsite, and its were immersed
in aqueous solution of the mixture of 21.87% nitric acid and 28.57% acetic acid. The beads thus were hydrothermaly treated
at 200°C for 3 h, and were investigated changes of crystal, pore characteristics, N, adsorption and desorption isotherms,
mechanical strengths and thermal resistances. Acicular platelet crystals of 0.1 ~0.3 pm were transformed into acicular boehmite
crystals of 1 ~2 um having the same crystal structure. Through this changes, we found that reversible phase transformation due
to hydrothermal reaction took placed between boehmite and 7y-alumina. In comparison to the y-alumina bead before
hydrothermal treatment, N, adsorption capacity was increased from 450 m//g to 670 m//g, and pore volume between 100 A and
1000 A was increased from 0.15 mi/g to 0.77 m//g, and mechanical strength was increased from 1.4 MPa to 2.2 MPa. Also,
its showed the remarkable thermal resistance which sustained © - alumina crystal structure and pores between 100 A and 1000 A
at 1000°C in 40 vol% steam.
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Fig. 1. Schematic diagram for the fast calcination apparatus.
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Fig. 2. XRD patterns of (a) gibbsite and (b) fast calcined
alumina at 580°C.
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Table 1. Physical Properties of y-alumina Bead Prepared by
Hydration of the Amorphous Alumina

Table 2. Physical Properties of Hydrothermal Treated y-alumina
Bead at 200°C in Acid/Water Vapor

Analysis Items Values Analysis Items Values
Phase Y Phase Y
BET Surface Area (mz/g) 294 BET Surface Area (mz/g) 192
Pore Volume (ml/g) Pore Volume (m//g)
> 10,000 A 038 >10,000 A 0.09
5,000~10,000 A 0.06 5,000~10,000 A 0.02
1,000~5,000 A 0.05 1,000~5,000 A 0.01
100~1,000 A 0.15 100~1,000 A 0.77
<100 A 0.40 <100 A 0.17
Total 1.04 Total 1.06
Mechanical Strength (MPa) 1.40 Mechanical Strength (MPa) 2.20
Thermal Resistance (1000°C/24 h, 40 vol% steam) Thermal Resistance (1000°C/24 h, 40 vol% steam)
30~1,000 A (ml/g) 0.14 30~1,000 A (ml/g) 0.68
Phase o Phase 0+
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Fig. 3. SEM micrographs of (a) hydrated alumina bead and (b)
hydrothermal treated alumina bead.
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Fig. 4. XRD patterns of (a) hydrated alumina bead and (b)
hydrothermal treated alumina bead.
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Fig. 5. DTA curves of (a) hydrated alumina bead and (b)
hydrothermal treated alumina bead.
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Fig. 6. Comparison of XRD pattern for y-alumina beads (a)

before and (b) after hydrothermal treatment.

donorZ AFEEl= AR #lE] FHo] CH;,COO™ ©o]-%
Z3 ™, y-alumina beadol] ©] £4& A7
Axg] s Fig. 73 7o) AP o]&o] CH,COO™ o]
el gRnE de e Aok o] gEnE o
B9 Agoz FAPY 27lolE GG H
HY e ¥R 3 AL FA HH, 2= A
el wo} &3} FIre-ete Wb FUFeA EH
Azb e 2133 dinlelER QAR HD ojd 4 o
JALO; F-A ¥i7} 1.058 ZASAEEA beadd] F o] 5
A M2 F2ZH7) gl WAl 1.05 o3t HEE
sfodol et

FAHE 3 ANEE 4SHE Fig 6(b) & Zol X-A
™77 2718 y-alhmina® A o)E W, Fig. 5(b)2)
DTACA & 4 ol5ol FEug9) M77y Sk, 24
o] 27} ¢F 450°C A=A EobAA doh A e

LI

lo me ro



HARIES olgd Wi Aty ZafdA|e] A= 249

CH;
0 o) /C\o
0
~. 7N N
Al AL AT > | i
e Y — Al Al—
e \O/ N

Fig. 7. The formation of aluminum basic salts by combination
AP cation with CH;COO' anions.
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Fig. 8. Comparison of pore size distribution for y-alumina
beads before and after hydrothermal treatment.
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Fig. 9. Comparison of N, adsorption/desorption isotherm for y-
alumina beads before and after hydrothermal treatment.
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Fig. 10. Comparison of pore size distribution for y-alumina
beads before and after hydrothermal treatment, which
thermally treated for 24 h at 1000°C in 40 vol% steam.
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Fig. 11. Comparison of XRD pattern for y-alumina beads (a)

before and (b) after hydrothermal treatment, which

thermally treated for 24 h at 1000°C in 40 vol%

steam.
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