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Scalable aqueous PLZTsynthesis route by
p_recipi‘raﬁon via rapid pH change

* P (NOy); + ZrO-(NO3), =
+ La;0xdissolved in HNO; -
« diluted Ti-O-Pr

Materials Approach e o e ey
« wash, centrifuge, and filter
Approach: ;mujﬂmrfmm
- Synthesize nanoscale precursors for ceramic capacitors e
using room temperature solution based chemistry “Amorphous preciiate forms a * NanOxide HPB-1000 from TPL
. . .| “profo-pyrochlore” phase then
« Develop sintering profile for nanoscale precursors and comverts o phase pure PLET S B | - BET surface area of 16.26+0.0669m%/g
incorporate grain growth inhibitors and/or sintering aids Grystaies sizsa reliably <100 - s - Attrited to BET surface area of 18.65+0.0459m?/g
to decrease firing temperature further and improve S L
device performance TRL, Inc., 3921 Academy
. 5 1y Parkway North NE, Albuguergue, NM 87109
BaTiO; Nanoparticle Synthesis,

Traditional approach: Our approach: Ba(OH), - 8H,0 Reagent In situ high temperature analysis reveals

TR o b crystallization to PLZT phase
g i XRD pattern fits .
4 } tetragonal phase

PLZT nano-
precursors

PRSI

- Ba(OH), - 8H,0 and Ti(OPr); precursors
* Redesigned synthesis using air-free chemistry and with improved N —*
contrel over water addition - oo 2 ]

w £ ]
* Modified synthesis for our dry environment through extra H,O = il
addition * Rapid pH-induced precipitation synthesis produces an amorphous powder that
* XRD indicates tetragonal phase present when particles converts to fluorite and PLZT upon he:
synthesized with 0.5 and 0.6 mol H,O * Residual fluorite phase still present at 600°C indicating some second phase present.
ac et i, J. A Ceram, S5¢.90 311 2007 + Nanoscale starting materials with nearly atomic homogenelty will achieve phase purity

at lower temperatures.
+ Synthesis modifications has improved the kinetics and increased the reaction times.

BaTiO; Weak-Field Permittivity and PLZT Synthesis Map

Hysteresis Behavior Analysis . Phase diagram

of the PZT and
- . - : PLZT solid-
" solution
systems:
—88/12/70/30
100/0/95/5
A S —97/3/95/5
# 1kHz Permittivity 1+ 1kHzLoss
W 10kHz Permittivity ®10kHz Loss
A 100kHz Permittivity 100kHz Loss
* 1000kHz Permittivity =1000kHz Loss
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