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Table 1. Phases identified by the X-ray diffraction for precurgor- derived materials

Temperature(.°C ) 800 | 900 [ 1000 | 1100 | 1200 [ 1300 [ 1400 -
Phases Ales( ]I) ’7-A1203+&-A1203 ‘ a-Al, O3 )
Ales( m ) e A1203+a Al;O03 a-Al; O3
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—
—

(Al203 powdera (I )and ( I ) were prepared by preclpltated in an aqueous or alcohollic solutlon respectlvely)
Precursors were heated at a rate of 5 °C /min to various temperatures and kept there for 2h.
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SROURT IR, VIR, WRMBKRBIAN ALOs MARTT RANHAYT. SHREY,
=Fh ALO; B REFHE S FREAMF, EEHREN Bi A S, HEHAERN 0.1%, HE
AN Fe, Mg, Pb, Ti, Ca#Zr HEHaRY 0.01%.
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RIS PIEE N WBH, RBAOR | BN, mMaReEiy KB AREN
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{c) Al203 ( Il ) powder (d) Al20a ( IV ) powder
B 1 ALO: Mk B kR A
Flg 1. The TEM photographs of the. Al;03 powder heated at 1100 °C for 2h at a rate of 5 °C /min
The Al203 powders were prepared by freeze drying method precipitated in an aqueous or alcoholic solution and
spray dryer, respectively. -

(b) Nz?a( 1§ ) powder.

(a) Al203( I ) powder

{(c) Alz03( I ) powder Al203( IV ) powder
B 2 AlLOs ¥4k 9 3% 5 W Bk A
Fig.2. The TEM photographs of the Al;O3 powder heated at 1100 °C for 2h at a rate of 5 °C /min
The Al;03 powders were prepared by freeze drying method prec1p1tated in an aqueous or alcohalic solution and
spray dryer, respectively.
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Table 2. Specific surface area of Al;0; powder heated to 1100 °C at a rate of 5 °C /min
and kept there for 2h

AlbOs( 1) | ALOs( ) | ALOs(M ) | ALOs( IV)
Specific Surface | L .
area (m?/g) . 59 23.5 17,6 " 168.9
D=6/(p-e)(um) 0.015 0.06 008 0.08

A1203 powders { 1 ), (), (M) and ( IV ) were prepared by freeze drymg method precxpltated in an
ageous or alcoholic solution and spray dryer, respectively.
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Fig.3. The size distributions curves of Al,O;

powders by sedimentation technigne -

Curve (a),(b),(c) and (d) for AlaOs powders -

(1),(I),( I )and (V) prepared by freeze
_ drying method precipitated in an aqueoys. or alco-

holic solution and spray dryer, respectively.
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Table 3. The size analysis results of Al,O; powders

, AL;Os( 1) | Al,Os( M) | ALOs( M ) | AlOs( V)
D(TEM)(um) - 0.1 ‘ 0.1
D(SEM)(pm) 45 0.8 1.0 1.0
D(BET)(pm) 0.025 0.06 0.08 0.08

D(50)(pm) 5.5 1.8 26 2.4
D(50)/D(BET) 220 30 32.5 30

Alz03 powders { 1 ),( I ), (Il ) and ( IV ) were prepared by freeze drying method, precipitated
in an aqueous or alcoholic solution and spray dryer, respectively.

AU T HRBE B4 AlaOs M EKA03E BIF GLI A A TRLREAG F R AEH, I G 1%

4~5pum ZEA B K AIRBON, LR R i — SR /N R TR B THRE
—AFHERR,  4~Sem RBRT HKE B A B RN, OB RN BN R B T
ARSI, DENFEIRE - NEABSHONR, RAHIABHE, UK
RTRXMGHEE. BHIKRY D(BET) . D(50) , D(50)/D(BET) 45K 0.025um ,
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Effects of Preparatlon Processes on Morphology of Al,O3
Powders

Zhuang Haoren Lt Chcngcn Nt Huanyao
Zhao Mesyu  Yin Zhiwen

(Shanghai Institute of Ceramics, Academia Sinica)
Abstract

Al O3 powders were prepared by decomposition of aluminum organic salts and relation-
ship between-the process of preparation and the morphology of resultant Al;O3 powder was
investigated. -Al;O3 powders which were prepared by precipitation from an aqueous solution or
alcoholic solution had high chemical purity and activity. The morphologies of primary particles
were influenced by the process of formation of precursor but not by the drying process, while
the morphology of agglomerates was influenced by drying technique. The powder prepared by
the freeze drying technique consisted of large agglomerates formed as a result of association
‘of small agglomerates and primary particles of thin‘slice shape having rugged surfaces. The
- powder prepared by precipitation of citrate in an aqueous solution liad primary particles of
thin slice shape and small size of agglomerates with a narrower size distribution. In the powder
prepared by precipitation: of citrate in the alcoholic solution in vacuum or by spray techmique,
primary particles were spherical with 0:1um in diameter and.the morphology of agglomerates
was different from each other The spray drymg techmque proved to be useful to form spherical
‘agglomerates.

Keywords: Primary particles; Agglomerates; Morphology; Freeze drying; Spray drying;
a-Al; O3 powder ‘ '



