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SEM Observation for the Reaction
of Monodispersed, Spherical »-Al,0s with ZnO

Takeshi TSUCHIDA and Hitoshi BETSUYAKU
(Received Sept. 13, 1989)

Abstract

The reaction behaviors of ZnAl:Os formation between monodispersed, spherical
7-AlOs (0.6 xm in size) and five sizes of ground ZnO particles (5~10, 10~20, 20~32, 32
~45, 105~149m) were observed with a scanning electron microscope (SEM). It has
been found that the use of monodispersed, spherical 7-Al:Os; particles was favorable for
(I) obtaining useful information on the reaction mechanism, because of the ease of SEM
observation for the size and fine structure of reaction particles and (II) forming monodis-

persed, spherical ZnAl;O, particles.
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Al(S0D518 H,0 1X107°mol/1 & CONH2): 1.5X 10" ' mol/l B D H— LIS H iR
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Fig. 1(a)1x, BOBERR 7 v ¢ KF % 900°C T 30 S RIBER L THB 7 7 4 § 7R F 0 SEM
FEHTH S, FHHR0.6pm OESEHIRK T V3 FRFHVEEII L, X BEIFORKRE, 7-ALO;
THote, Fig. 1) ~MD13, FhFh5~10, 10~20, 20~32, 32~45, 105~149 um DERIE
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Fig. 2 i, BOEERM 7-ALOs & FRED ZnO & DEEHE L AV-C, RIGEE 800°C THIE
L7 RUSE (o) —FH () BRTH D, mbKE 7 ZnOKF (105~149 pm) ZAVIHE, K
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o ET, 32~45um D InO K FER A - I AT HHERDELLEREYECTELLTY,
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Fig. 3 1%, BRR 7-ALOs BIF & ZnO (32~45 pm) & ORFIGEE ORAREXBZE L 72 SEM
HEEThHDH, COBEDOHR, B Er=4 /- b CBEESHES, EEAEte 7 - 72 A
THEE DR, 32~45 um O ZnO BF 3k b /N EBRR 7-ALOs B F (0.6 pm) T B
bR THBEETFHI b,

FUSET# O ZnO FFRE O EMEET A dicil, Fig. 3R Llicer 77— 7EHAK
L5 SEMBEROFEIIFE L L, ThWwz, 7Tra—- AR TBEESBIEGRR LA, ©
DFER, 7-ALOs B FHEER L C ZnO N FREXEBHHETHZ LTS, Fig 4k, Tk
5z LTS LBk 7-ALOs & ZnOG~10 pm) & DERARKE O RIGHIH D SEM EETH 5,
FIGETT (Fig. 4(a)), BRI 72D & hvis ZnO R TFRE LICERR 7-ALOs R F A L T\ 5%
BFHREBI 5, Fig 4(b) @ 800C T 30 HHIRIG S 273 (¢=0.302) T, ZnO K FEE L
MR, & b2 Fig 4(c) » 120 4 EEGEFR (@=0.460) TEZOMIMLE HREEZE 72 -
7o —77, BR 7-ALOs R FOKE X, BHBSCHOLLREER b slc, B, K
I, RIS ZnO i LEBRE T3 &, RN FOFELMEEI Wb -, ZhbOFRIL
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Fig. 1 Scanning electron micrographs of reactant oxides.
(a) monodispersed, spherical 7-Al,0;, (b) ZnO(G~10xm),
(©) Zn010~20um), (d) ZnO(20~32xm), (¢) ZnO(32~45um),
(f) ZnO(105~149 zm)
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Fig. 2 Effect of particle size of ZnO on the reaction rate in Zn0-7-Al,05 system.
O :15~10gm, @ 10~20xm, ©: 20~32um, & 32~45,m, @ : 105~149um
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Fig. 3 Scanning electron micrograph
for the mixture of ZnO (32~45
um)-7-Al,0; system. The sam-
ple was mounted on brass stubs
with double-sided cellulose tape
and coated with a sputter-
deposited gold film.

Fig. 4 Scanning electron micrographs for the mixture of ZnO (5~10xm)-7-AlO,
system before and after the reaction.
(a) unreacted, (b) reacted at 800C for 30min (@=0.302),
(¢) reacted at 800°C for 120min (a=0.460)
The sample was dispersed in ethanol by ultrasonication, then placed on
brass stubs, and coated with a sputter-deposited gold film.
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Fig.5 1%, B 7-ALOs K17 & ZnO (10~20 xm) B FDEEZFEH 4 800C, 120 HREKIG X
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Fig. 5 Scanning electron micrograph for the mixture of
Zn0O (10~20xm)-7-Al,05 system reacted at
800°C for 120min («¢=0.410), and EDX profiles
taken from the point A on ZnO particle and the
point B on #-Al,O; particle.
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Fig. 6 Scanning electron micrograph of spherical 7z
-AlL,O; particles obtained after removal of
unreacted ZnO particle from the mixture shown
in Fig. 5 by the dissolution with a NH,CI-
NH,OH solution, and EDX profiles taken from
the points A and B.
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Fig. 5, 6 OfEE® S, EfY ZnAlO, 13, ZnO ke 7-ALOs R TFEE Lictk i+ 5
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L Th, FEORIGER X 5 &, RIGHEE X ALO: DR FRICIIEET 5 21 Zn0 R T
AR Lo C e b, Fig. 2 @ a-t MIRICB W TREI W ZnO R FRBROFE L AL R
BRI WERAHBECE D X SR 2%, BlfE, BA# ZIn0O HF o> TUREFTH b,
AlLOs & Zn0O OEASER FREOIIGIL L - T, BE, BFoOBMEE0BENI bR
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B OEERIR 7-ALOs RIF CESREE 0.6 pm) & AV~ T, 5~10, 10~20, 20~32, 32~45, 105~149
pm DERE LGRS hie ZnO & D ZnALOs ARG HTV, FIGEE) O SEM BE % 1T - 7,
HEABIRK 7-ALOs R FH A5 Z bww X » T, (DNE, BT oS0 SEM BErAa L1
o b ROSHEH BT 2 BHrEoh 2 2 &, D HR 9-ALOs KLF4 b, FERICHE S BERIK
ZnALO BRI FHERTE B EDFIREARD B T &hvboh -1,
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