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Theory and practice of synthesized ZnO powders by
ultrasonic spray pyrolysis method
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Abstract The experimental results which is the aerosols behavior and distribution of atom-
ized zinc nitrate (Zn(NO);) solution (0.5 M) by ultrasonic vibrator were in accord with the
computer simulations. i.e., most aerosols passing through the reactor ( hot zone) moved toward
the center of reactor by thermophoresis as the axis of reactor increase. Also, the distribution of
aerosols concentration was high at the center of reactor as the axis increase. Among the
synthesized ZnQO particles, shell- like aggregates of fracture type which could not see at the cen-
ter of reactor were observed at near the wall of reactor, and the particle size (1.2 gm) of near
the wall was larger than that (0.9 gm) of the center.



2%t ¥ dRagel 2g ZnO $ 9 ol&x A 61

process
=g vlEe 4
e vhest B 2
.g. 2.

H°ﬂ %fﬂ*lﬁ 8

283 B draye oejzd
KN
1

gasE ol&ste] 1o gl A
‘;} 4} gasol] o)) 59l%l HHe 7.g9
7] woznE] Ads oo ofs) o
°lﬂ“ﬂﬂ°““ FATE: gol7h 3
HeEe dRaso] Aebe vjRute] 3

o ol AT A g B2
rs Axd
o3 A% vlewe) s FFs} Fow

7tsAe]l AL

Mt
&
ok
(o3
oy
{1
N
?:.
4
ot

oft
o
o
w2
o
N
)
)
[
3o
2
.9,
0
.8,
—{J
N
XN
i

o] ko e} o]k 7]—15-4 °.i"ll%
Ao Fx 9%, +F gas? F&F ¥
Fol 943 Goll 3= gtom

v @ke] FAAFA A Pt 7F
247919 AP =]e] ghe}.
Agdel e B A Wle] e
°] 2% processy & Fkste] nkg3k el A
2] ¢)x}(solid aerosol) 7% I8 comput-
er simulation® <do] 7 AZ}E oA 53 H}
2Aem[10], AA A3} wjawstr] g
au] AARALE A AIgE wb A 11]. j_aiL}
A b3t W ofel2E o] AF& Foldle
A9 vla® Fes gl

web] B ol 7= simulation ZA3e} AA
A&o) o5t Aol ML it P
Ax8l7] 98 A computer simulation®}
Bagl A4bAE o]8-8to] powder ]
F Arsta, w3 AR 3 vk dlellA

e dl o2 W B A w2 ox [
: olo
X
oX,
oy
e
My
o
ot
2
{o

a0
i
N

s
e kR

2
[=2]
—

m?‘-rﬁ:ow

U )
e

il

o}xl Aglel e} E A st HEM| wh
powder F#u|E o] A4E powder %
H| 2} iz, 17‘&‘}&’14

Yol 4] o] 5 E& oel2
o] % wlide FHefs}
4zre] =76 U] e %S

o
ok
K
o
I,
olo

AEa k.

2. Ay YUY

Extgde 7Zn(NO;)» 6HX Shinyo Pure
Chemicals Co., 1§k )& o]&-3te] 0.5 ME A
Z8gdx2 N, ¥4 gas® #%2 1.04/min

-+ o=y
CA SELS S

- —————

Fig. 1. Schematic diagram of the collector

for the experiment of aerosol behavior.

A : Filter 1, B : Filter 2, C : Connector, D :

Glass separator (D;=27, 215 and 15

cm), r & a radius of the separator, R : a radi-
us from the center to the wall.
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Fig. 2. Trajectories of aerosols in spray py-

rolysis reactor [10]. r;: radial position of

aerosols when they introduced into the reac-

tor, r; . radial position of aerosols when they
are collected, R : radius of reactor.
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Fig. 3. Profiles of dimensionless aerosol con-
centration in the reactor [ 10].
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Table 1

‘The weight- ratio of the obtained powders in
the center and wall of reactor (flow rate of
carrier gas : 1.0 £ /min)

Condition Fractional weight - ratio
of powder (W./Wou, %)

D, /R Simulated Experimental

(cm) results results

2.7 0.78 100 70

2.15 0.62 92 61

1.5 0.43 62 52

A o A} AGA e Fule F ol

o

vreliglet. o= wESTE E3 olF3
< ZnO 47} A7) el A 259
%7} 3Fz}p7] ot Aol wrel FAlo R o)
H qzbe] Aot oA HE o Z o] F o
ARE @212 Abg o) vk wkAu]s) 0.
4391 735-& vlaz 2 dAsc

mreb A, uh3- o] dlej2E 2] A%l 4
vteld nie} zrol(Fig. 2) uk-g-3 FAlE-9)
]2 Fe] FAE Wl AL ZAstS o|F
& AA AYE F3 45¥ F U
g AEA ezl o) dAyE 79-ql vk
78] 0783 06290 oo ZFo] utAu] o]
WE 77+ 70 %9} 61 %7} olF= o} A
o2 0432 wrAulo M= 52 % 2] oo
2Fo] FAoE o]FH Ho® Hol 7]
55 cm olitel A wbE-Fe] FAlZKo] uh
HEH} ofJ2F e Frst 58S 3
g slglch oAl =alA] wkek spray pyroly-
sis BH-&-3 W] o2 o] HFo] oW &
A g AAre dFE BA U= FA
2, o2 ZFo] HFePo]F-3r] wFel ukA
8l 0.43% A|(1)e] ¥ 5 e, &

=2
=
|

Q0
A

7] oJWHE o|E& AitE Fule A
tHated 34 %7F b 2y B AY Ad
o ostw wrAu) 043dd Feku)r) 52 %
2 B & glo]gdt}. ol& Fig 39 AA=
N2 E o] sx B Fo] i simulation Z
e} zro] ZZo|7} Frhgtel we} dAd %
Adel] 23] ubEFH FAFA o2 E
2] F=7t $7bESl7] dolo).

3.3. 9d7ke] #elf R =27

r.l

Spray pyrolysis %¥-8-719] ub&-3% &
I HFo 7 o|Fxe] FMHH HF ZnO
o] Helle} A7]9] folr} jwEILE Uo}r
7] 3te] FALAR v A o2 sl o).

Fig. 4 (a)& #EHAu|(r/R) 043 o]y
A A E ZnO ¢=lelx, Fig. 4 (b)) &
2]7] ¥ (r/R>043)e14 A= ZnO o
ZLe] FAPA AL w7 Abaleld), 3] gix}
¢} hollow pattern®] =z} % shell-like ag-
gregates?} uH-2-3t I HEA B

o ux
o

>
It

-8
B39 w4, Aejxl medel oAl WZ
At B ok WEe] oojzEol
SQARE whea el FAR Lx Wl
Slaf loj2Fo] WA W3 FAHOE ol
e oolzErte) s $Fol olgt A

o2 7a el shell-like aggregates®]
FAAL oo AAE 42 AR Asd
t}.

T-38] qze] vks-E xjHA Az 4
Foll ol HyAEZ, Zpztel #e], ZnOr}
hexagonal structure® ztx Ql7] o, ¢
= A AL 3] bar ®oFo] o2 &
A= A2 A= AANN g7 FE
o 23] bar EoFo] AUy Hojxzt Ao
ALE )
b3k HZE o qixk 371(1.2 pm)E

—-—

LA



253 BF d¥aiyel g ZnO $A4d 9] <& AA 65

Fig. 4. SEM photographs of the collected

powders at (a) the center of reactor (ry/R

< 0.43) and (b) the wall of reactor {r/R >
043).
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Fig. 5. Observed ZnO particle shapes and
mean particle size at the center and the wall
of spray pyrolysis reactor.
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