HWAHAK KONGHAK  Vol. 39, No. 2, April, 2001, pp. 206-212
(Journal of the Korean Institute of Chemical Engineers)

Z-ayol| ofet C3d AF0[Lt O[2H M=o 245k A+
I B2t YFAI=9| Hl7t 20| Ol2HS] ZHYst S| O|XE Y&

= = * -— *%* *k%k
geo! - oMY - OJHR - YA - 7Y - REE" - 854" - YBY

£
T,
=
Lot
El
>
ol
=
o1
o
T

Synthesis of Porous AlO, Particles by Sol-Gel Method
Il. The Effect of [H,Ol/[Al-alkoxide] on the Crystallization Mechanism of As-prepared Particles

Un-Yeon HwangT, Sung-won Lee, Jung-Woon Lee, Hyung-Sang Park, Kee-Kahb Koo, Seung-Joon Yoo*,
Ho-sung Yoon** and Yong-Ryul Kim***

Department of Chemical Engineering, Sogang University, Seoul 121-742, Korea
*Faculty of Environmental and Chemical Engineering, Seonam University, Namwon 590-711, Korea
**Division of Mineral Utilization and Materials, Korea Institute of Geology, Mining & Materials, Taejon 305-350, Korea
**Department of Chemical Engineering, Daejin University, Pocheon 487-711, Korea
(Received 7 September 2000; accepted 13 February 2001)

[=] (1]
I =

TP BFA WGLEE Aofsb] AT EFEIs w}ﬂ = YAl S-S WA A5 BAAR HPCE
K =

A7bshe el olslel 1S OB STE vRAE AZHHO, XRD, FTIRY TG-DTA 48 Folo] F99%
2 A B3t SRE SIA vk ARE vRA @735} 3490 X G thale] nBALT. FFH -
& 3L AN VIRAS BT FTS UHS 5 I HO)

A7he B3k A-GFA =) iz Az vl 2 S
[ASBY] |7} S7terE AE vlEAE HAEEY Al(OH)RRE] A4 02 AIO(OH)Y 181234 Zhe Ak 3|ulo]
ER Aol vpAATE 223 A& 38E Al vEAY 2Rl BETFE &E‘r 8-AlOz= A2ox BAES e, a-
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Abstract — Spherical porous alumina particles were prepared by mixed solvent to control the reaction rate of Al-alkoxide and
the particle shape with hydroxy-propyl! cellulose(HPC). HPC was used as a dispersant to prevent aggregation during the for-
mation of particles. The effect of [@]/[ASB] ratio on the crystallization reactions of as-prepared particles was studied by
XRD, FT-IR, and TG-DTA analysis. The mole ratio of water and Al-alkoxide added in the condensation reaction had an impor-
tant effect on the crystal structure of as-prepared particles and the calcined particles. A®HfagH] ratio increase, the
crystal structure of as-prepared particles was continuously varied from amorphous At{(@sudo-boehmite with chemical
composition of AIO(OH). The samples which have higher crystallinite after drying process were transformedirdodie
Al O, at lower calcination temperature, but these sample were transformedAhi®, at higher calcination temperature.

This result was thought to be the transformation of the coordination numbet* @dmin the crystal structure. The particles
prepared by [HOJ/[ASB]=2 condition crystallized ta-Al ,O; at 600°C and converted t-Al,O; at 1,10°C without inter-
mediate phases.
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2. 0124 M= 7P| 24

2-1. O[2A| M=

£ dFoAl= Aluminum sec butoxide(Al(OCH[CELC,Hs);, Fluka,
o3l ASBZ %75 dFn|vte] ZUEAR AMgE o, THSR
= WSS w9 W2 ASBY] WHeEE] Y S Bol WA=
[H,O)[ASB]®] Hl(e]3l R2 E71)E FAMTE st LFr)} w)iA|
& AzElen, 48 -2 vt 2tk 80°Col4 ASB 1 mot 5 mol
2] n-octanol(CH(CH,);CH,OH, YAKURI PURE CHEMICAL Co., 99.5%)
o H7¥sle] 30 Bt wHF &= 100 rpne. 2 BFAIFATE YA A
A AAANA A S FABH] §3 QA 9] PP AR AL
H hydroxy propyl cellulose(Aldrich Chemical Co., Average M.W. 100,000,
o]5} HPCZ #7]) 0.1 ] €31 n-octanol 10.8 me&d- A 7}st t-2- 30
E7F ZAsie] HPGE & #dsHA AT ASBY] HHg-& e
7t ol w2 7] wie] Y3 9k $ste] Wik £X=E 200 rpne.
2 BRI § 28] S8t o] Wik FHR(R<RL20, 0] 8 AR
R2, R4,E R20%°.2 %7]), n-octanol(10.8 mol acetonitrile(76.59 mol,
CH4CN, Yakuri Pure Chemical Co., 99.5%)3 &%-& H71StaL 34
7k &<t 80°CE 2-& HAISHHA WEAA RV vEAE Az
ST whgo] FEH F dAe dHEHFR S Fobe 9
100°CellA] 2447 <1 ZAzsldet.
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Bhd 3L Fote PAE ARFERE AAs] flote AT 2=
Halo] ek XA &4 4 (XRD, Rigaku, Intervals 0.02, Scanning speed
0.5°/min, Target=Cuk, Power=30kV, 20 mA, 1826<80°) 33}
Rom, Az B st4 FAS AR SR vEA ] A e
A3l v2sl7] 951 5°C/ming] & £52 A3 235 KBr
pellet'¥ o2 A7 A)H-L wE0] FT-IR(MIDAC GRAMS/386)+-4
71& AHEEHe] 400-4,000 crite] Fo}p W §lo)A] i on, wit
A2k KBre] FAME 1:2002 AT G} vlEs o] diks)
o= e EAS A7) 98ke] TG-DTA(DuUPont 2,000 Differential
Thermal Analysisz< 4% 5°C/min, 22)7] Air) 23-& &9}
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3-1. XRD &M&1t
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Fig. 1. The X-ray diffraction patterns of particles produced by differ-
ent [H,0]/[Al-alkoxide] ratio and dried at 100 °C for 24 hours.
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Fig. 2. The X-ray diffraction patterns of R4 particles calcined at indi-
cated temperature(heating rate=5C/min).
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Fig. 3. The X-ray diffraction patterns of R2 particles calcined at indi
cated temperatures(heating rate=5C/min).
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Fig. 4. The X-ray diffraction patterns of R20 particles calcined at indi
cated temperature(heating rate=5C/min).
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Fig. 5. The X-ray diffraction patterns of particles produced by differ
ent [H,O]/[Al-alkoxide] ratio and calcined at 1,000°C.
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Fig. 6. FT-IR spectra of particles produced by different [HOJ/[AIl-
alkoxide] ratio and dried at 100°C for 24 hours.
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Fig. 7. FT-IR spectrums of R20 particles calcined at indicated tempera-

ture(heating rate=5°C/min).
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Fig. 8. FT-IR spectrums of R2 particles calcined at indicated tempera-
ture(heating rate=5°C/min).
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Fig. 9. FT-IR spectra particles produced by different [H,O]/[Al-alkox-
ide] ratio and calcined at 1,100C.
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Fig. 10. DTA curves of particles produced by [HOJ/[Al-alkoxide]=20, 4, A5} WjRolaly AlEA T
and 2, respectively.
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2 o] HAdvk Az 348 AR AR AREI SRR F#
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Fig. 11. TGA curves of particles produced by different [HOJ/[Al-alkox-
ide] ratio(heating rate=5°C/min).
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