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Preparation of Monodispersed, Spherical Particles of Hydrated Alumina
(1) Control of Particle Size and Variation of Specific Surface Area on Heating

Kazuko Kitamura, Takeshi Tsuchida and Michio Inagaki
(Received March 15, 1993)

Monodispersed, spherical particles of hydrated alumina were prepared by hydrolyzing of aluminum sulfate
solution ([A12(SO4)3'18HZO]=0.5~2.O><10'3mol/dm3) at 90T in the presence of urea ([CO(NH2)2]:0.15m01/dm3).
The particle size changed from about 0.2 to 1.0 pm depending on the initial concentration of aluminum sulfate in
the solution. These particles were amorphous, and transformed to N-ALO, at 900T and then to 0-ALO; at
1100°C. The particles of N-AL O, heated up to 900 were also monodispersed spheres and had a relatively large

specific surface area of about 90m?%/g.
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Table 1 Preparation conditions, morphology and X-ray diffraction results of

hydrated alumina particles.

aluminum aging morphology
sample sulfate/M urea/M time/h (panicll; size/um) XRD resuls
A 0.5x107? 0.15 2 M.S. (0.2) amorphous
B 1.0x1073 ” ” 7 (0.5) »
C 1.5%1073 ” 7z 7 (0.6) >
D 2.0x1073 ” a 2 (1.0) »
E 2.5x1073 ” ” P.S. ”
F 3.0x1073 Z s ” ”
G 4.0x107 ” 2 ” ”
H 1.0x1072 0.15 ” ” ”
1 7 % 4 Z 7
i) s 0.30 3 P.S+FP. »
K ” ” 4 z boehmite gel
L ” 0.45 3 ” s
M 3 o 4 Z” 4

M.S. : monodispersed spherical particles.

PS.

FP. : flaky particles.
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: agglomerated, polydispersed spherical particles.
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Fig.1 The variation of pH and the temperature obtained
by heating the mixed solution of [AL(SO,);]=1.0x
10 mol/dm® and [CO(NH,),i=0.15mol/dm’. The
heating rate is 0.5°C/min.
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Fig.2 Scanning clectron micrographs of hydrated alumina particles
obtained

under the preparation conditions shown in Table 1.

Symbols A~M signify the samples in Table 1.
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Fig3 X-ray diffraction patterns of hydrated atumina
particles obtained under the preparation conditions
shown in Table 1. The indexed lines are assigned
Symbots A~M

to boehmite gel. signify the

samples in Table 1.
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Fig4 X-ray diffraciton patterns of sample B heated at

various temperatures. The indexed lines are
assigned to o-AlL,O;.
(a)before heating (b)500°C

(e)1100°C (£)1300C

©)700°C  (d)900°C
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Fig.5 Scanning electron micrographs of sample B heated at 1‘um

various temperatures.

(a)before heating (b)500°C (¢)700°C {(d)900°C (e)1100C (1)1300°C
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Fig.6 TG-DTA curves of samples A, B, and D.
Particle size: A, 0.2um; B, 0.5pm; D, 1.0pm.
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Fig.7 The variation of specific surface area of samples
A and B heated at various temperatures.
Particle size: A, 0.2pm; B, 0.5pm
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Fig.8 Nitrogen adsorption-desorption isotherms of sample
B heated at various temperatures.
(a)before heating (b) 700°C (¢)900C (d)1300°C

— 180—

#

=

x

7V 3 F 5 H-ALOANDEEEAL, 1-ALO; B 5 a-ALO;
ADEBIL LIS LDTHE I EFDNDS, SO HTD
BAENSL ST onTid, ROBLTHBHERT 5.

Fig.7i0, SVEA, B4 OREE T L TR
227N FRBOLEEROEERT . FHA LEH
BN, #RFNFH02L05m T, AHBOKER
READISEE B oT WD, MO VWIHEER
EAlE Lz b aoREER, $TEHHHECLIL L
READIRSECHIT 5o 2D DREOMBAF DK
FFE O 14.4m?/g/46 8mYg=1/3.1i%, BRI DEE —3
LTwb,

MEE L b & b hERER BT 545, £OF
B RELRE-TVD, REAE, 500~500THHRT
HETEEBEOAI L, 100CTELLBSTE, EH
BI2700°CINEAE TIZIT & A ¥ LId % £, S00CHEAT
#90mYg ¥ TEB L7z, 1100CH 5 FEBA L FRICE
BUTE L. COX I LRABA BONRICLBEK
TRE(LOBEVE, 200FBOEKEL SO RIEH
BEoBncERTS EE2bND, Thbh, A
S00CTOILETEORME, REBILETEEDHK
IR OERICEDbDOERDRE, —F, HEB
DOOTHITIC & 2 AWML LETE OB, FigbllR
K72 SO A D BHREIE LT,

Fig8it, SEBB IV INEH4 ORETIHRLTE
ERATAIFRED, EROERE-FHEFERTH
%, 700°CH# T TIRAXLRERA S LBV, 900TC
T, KEEROABEHEMEMIE L TREZEOEL
WL KEREATF Y VANV—TERLTBY, £
TTCHEIELR P o AILOEREFREL TS, 2O
b, REBIH0CIBI B SO B ORIICLY
AL ERL, LERESENLASEETE S,

1100°C B E~OPEAIE T, BERTAER L 7oL
BAEi X DIERT B L 25T, - ALORERILT A

YitdkoT, REERISELLBSLELEILRD,
BeiE B X U RLOBRYE L CRgSKR L&) &M
TOERPELLZOTHA I,

4. ¥ =

W7 VI s L REKBHERET 2H—UEE
123 o TEERESEIER T VI AR T AT E
Nir. HEET V3 =Y AEE % 0.5~2.0x10mol/dm’
GWEITEIA B E 0L o T, MFEX02~1.0pmDHEH
THBT B EHNTEI,

2 OEAEERFR T ORIZ900°C I IEMIE L T
BALE IR R T, 1100°CEL EOINBMERIZ X >
TrS5y s RIOERICL AR TOEEFRDOLNS

Netsu Sokutei 20(4) 1993



HEERRT VS 7 AR FORE (1) RARRIA X T S 2 )

7, KELTONERBE-RL TV,

ETLERIR T b X F A F42 DT O DTA B -
T, 100 ~ 500°CICHRZ Y — 27, 890 & 1180°CIT 5%k
E—2 58, 2hen, BelT A3 F RS &
HHT VI F~OBARLE, BERT VI F205
N-ALO; DAL, 1-ALO, B b a-ALO,~ DEFE I 4
L7, BERT LI FANBN TR AESAD
soP%u#%K;ofﬁa B0 (#12.6 ~57w%), ¥
00COIMBIZ L > TIHEHEAERHE RN,

QWCM%LioTﬁ%nt%&nAu%ﬁ¥u%
WOmYgd ) KB K E L ERR B -TH Y, s
HAERLKEANE LTOHARSHETE S,

X £y
1) T. Tsuchida and K. Kodaira, J. Mater. Sci. 25, 4423
(1990).
2) LHE, BUMRAD, bBERFTEIERES &

149%, 111 (1990).

3) T. Tsuchida and S. Kitajima, J. Mater. Sci. 27, 2713
(1992).

4) T. Tsuchida and S. Kitajima, Chem. Lett.
(1990).

5) R. Brace and E. Matijevic, J. Inorg. Nucl. Chem. 35,
3691 (1973).

6) D. L. Catone and E. Matijevic, J. Colloid interface

1769

AR EFREL

Sci. 48, 291 (1974).

7) W. B. Scott and E. Matijevic, J. Colloid Interface
Sci. 66, 447 (1978).

8) M. D. Sacks, T-Y. Tseng and S. Y. Lee, Am. Ceram
Soc. Bull. 63, 301 (1984).

9) J. E. Blendell, H. K. Bowen and R. L. Coble, Am.
Ceram. Soc. Bull. 63, 797 (1984).

10) & RE, BH £, BEBRE 95 4), 442 (1987).

11) D. Sordelt and M. Akinc, J. Colloid Interface Sci.
122, 47 (1988).

12) V. K. LaMer and R. H. Dinegar, J. Am. Chem. Soc.
72, 4847 (1950).

g 5

R ([CONH,),1=0.15mol/dm>) DHIE T, BEET7 A 3
=7 A ([AKSO,),- 18-H,01=0.5~2.0x 10" mol/dm?) A ik
TOCETIMHRT DI LICL Y, BEAERRT VI F A
PR FERARTD LM TR, HERAHEBT VI =
TADURREIEREL, £02~1.0pmO#HE CHET
BLENTEI, TRLDMFRXBMIITELT 7 2
THHH, 900CE TOMEI & 5 Tn-ALO™N, EHiC
nmcmﬁ?aAu%«ﬁwkbto%%ntnAu%ﬁ

TRESBERREERL, hBEOAEXLLERE &
WOmYg) * FHD I ERbh ot

S Y LS ST S S o

ERLBOBH S

LGl / I B

ESTAC 6

6th Europian Symposium on Thermal Analysis and Calorimetry

B BF: 19949 H11~16 H
% AT : Grado, haly
FEY IR
1. Materials
2. Environment and Industry
3. Life Science and Ecology
4. Methodologies and Special Workshops

Netsu Sokutei 20(4) 1993

SRS . Professor A. Cesaro - ESTAC 6
Dip. BBCM, University of Trieste
34127 Trieste

Italy

FAX (39) 40-6763691

—181—





