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Sol-Gel Template Synthesis and Phase Transitions of PbZrO; Nanotubes
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ABSTRACT
We report the phase transition temperatures of the PbZrOs; perovskite nanotubes made by sol-gel

template synthesis. The lead zirconate(PbZrOs) nanotubes were prepared with a chelate sol-gel of
zirconium tetrabutoxide(Zr(OBu)y) and leadacetate(Pb(OAc),-3H,0). Whatman® anodisc membranes, with a
200nm pore size, served as the template. After removing the template in the 6M-NaOH solution, the
PbZrO; nanotubes so far have shown an anomalous transition temperature, 123.6C as measured by DSC

with a small particle size, 15.4nm determined by X-ray analysis with the aid of Scherrer’s equation.
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Mole fraction of PHTIO;

(2% 1] a) Configuration of the perovskite unit celf
for the PbZrOs compound. lonic radi(A):
Pb™(1.49), Zr*(0.72), O*(1.42). b) Phase
diagram of PZT(PbZrOs-PbTiOs) Solid State
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Sol-gel Template Synthesis
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Step 2. Calcination
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[38 2] Systematic diagram of sol-gel template
synthesis of the PbZrOs; nanotubes.
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a) Top view of PbZrO:; bundles and thtn

film which illustrated the formation of open
tubes with an outer diameter of 200nm
and thin film in the portion of surfaces. b)
Energy dispersive X-ray spectrometric
analysis with the presence of (Pb, Zr} on
PbZrO3 bundie.
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[8 4] a) X-ray diffraction pattern of the PbZrO;
powder calcined at 650°C and 1,000C. b)
X-ray diffraction trace of the PbZrOs
nanotubes with AlIOx membrane calcined
at 650C. ¢) X-ray diffraction trace of AlQO«
membrane calcined at650C. d) X-ray
diffraction trace of PbZrOs nanotubes
without AIOx membranein the 6M-NaOH
solution.
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Aok BZe) Axbe oY 59 2ok 18 494 2
& AN 2ZALE9 F7te A, X-4 gd¥a
9] Hole FoAL AT ETANRY dAF7E
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a) Powder (calc. at 1,000°C) _ ) Powder (calc. at 700°C) .
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—

= .:. TR 0 “ .

2WIC— - — M&”C_,*,_ﬁﬂ b
[28 5] Curie temperatures of PbZrOs powder and
nanotubes: a) Bulk powder calcined at
1,000°C. b) Fine powder calcined at 650°C.
¢) Fine powder calcined at 700C. d)

Nanotubes calcined at 650C without AlO
membrane in the 6M-NaOH solution
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[22l 6] Top) FESEM images and Bottom) EDX
images of PbTiOs nanotubes without AIOx
membrane on the epoxy.(This work was in
progress with the aid of Prof. Sang-Don
Bu at physics department of Chunbuk

National University)"™.
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