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Synthesis of Fine Ba-Nd-Ti-O Powders by Spray Pyrolysis from
Spray Solution with Sucrose
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Abstract
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Nano-sized BaNd,TisO;4 powders were prepared by the spray pyrolysis process. Sucrose used as the organic

additive enabled the formation of nano-sized BaNd,TisO,4 powders. The powders prepared from the spray solution without
sucrose had a spherical shape, dense structure and micron size before and after calcination. However, the precursor powders
prepared from the spray solution with sucrose had a large size, and hollow and porous morphology. The precursor powders
had an amorphous crystal structure because of the short residence time of the powders inside the hot wall reactor. The
complete decomposition of sucrose did not occur inside the hot wall reactor. Therefore, the precursor powders obtained from
the spray solution with sucrose of 0.5 M had a carbon content of 39.2wt.%. The powders obtained from the spray solution
with sucrose of 0.5 M had a slightly aggregated structure of nano-sized primary powders of BaNd,TisO,4 crystalline phase
after calcination at 1000°C. The calcined powders turned into nano-sized BaNd, TisOy, powders after milling. The mean size

of the BaNd,TisO;4 powders was 125 nm.
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.M B

Holo

=0
=T T v

BaNd,TisO; (BNT) gt A
£ EA wito] mlo]lazyl fHAEA 2 dEA 9l
o} BNT B¢ =
27 57} 1300°C o]Ao 7 =& EAHS 7R3 9
ol o3t =& 424 2k FAHES A 18

AL 22de] 7hedt 2l FLEo] wol AEHATT
BNT %9 &4 L& HFe & shte] W2 2
o] et YES Fol= Zlolnt. Ak oR Al &
TE2 YETT LTS 27 257} SolA] mE
of U= 2% Al tigk 57 Edait.

Ak Al FAA e £ el doiMe o
& F0] Bol et H2de AH4el ¢
SAME ¥ SR e AA EUES FAE]
3l 71 g7gel Eds] AH AL ek A o

TCorresponding author
E-Mail : yckang@konkuk.ac.kr (Y. C. Kang)

142

o rir
o

2 W i
o 2

50
2

AFoNMeE FIARAE e B8
diEs T8 osf g HEs
A wdE=

FLoA] Al U BNT 2252 3451,
250 mE FEES ¥y % 244 7= 59

Haks A skl

il

Lo

oX ox Mo oXx MT

2. NE
Zo g Es)] 3 9Jdl BaNd,TisO, 232

2 3%
ST o5 A7A 2D

7t



143

Fig. 1. SEM images of the precursor powders obtained from spray solutions with various concentrations of sucrose (a) 0.1 M Sucrose,

(b) 0.3 M Sucrose, (c¢) 0.5M Sucrose and (d) 0.7 M Sucrose.
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Fig. 2. TG/DSC curves of the precursor powders prepared by spray
pyrolysis.
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Fig. 3. SEM images of the BNT powders calcined at 1000°C (a) 0.1 M Sucrose, (b) 0.3 M Sucrose, (¢) 0.5M Sucrose and (d) 0.7 M

Sucrose.
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Fig. 5. SEM images of the BNT powders calcined at various temperatures (a) 600°C, (b) 800°C and (¢) 1200°C.
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Fig. 6. XRD patterns of the BNT powders calcined at various

temperatures.
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Fig. 7. EDS spectrum of the BNT powders calcined 1000°C.

Table 1. Composition of the BNT powders calcined at 1000°C.

Element Atomic (%) Theoretical ratio
Ba 11.73 10
Nd 24.71 20
Ti 63.56 50
Ba/Nd/Ti 095/27/5.14 1/2/5
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