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Abstract The 0.9PMN-0.1PT powders was prepared by the sol-gel process, and the effect of excess amounts of
Mg(OC;H;), and Pb(CH;COOQ), - 3H;0 as starting materials was studied. As a result, the percent of perovskite phase
of the calcined powders increased with increased calcination temperatures. Maximum of perovskite phase was at 850C
for 4 hrs. 0.9PMN-0.1PT powder by addition of 5wt% excess Mg(OC,Hs), crystallized to perovskite phase with a
=100 % yield.
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Fig. 1. Flow chart showing the preparation procedures of

PMN-PT powder.
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Fig. 2. Heat treatment schedule for calcination of dried
gel.
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Fig. 3. TG-DTA curves of 0.9PMN-0.1PT gel.
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Fig. 4. XRD patterns of 0.9PMN-0.1PT powders calcined
at various temperatures for 1hr.
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Fig. 5. XRD patterns of 0.9PMN-0.1PT powders calcined
at 850°C for various soaking time with excess 5wt%

Mg(OC2H5)2.
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Fig. 6. XRD patterns of 0.9PMN-0.1PT powders calcined
at 850°C for 4 hrs with excess Mg(OCHs), contents.
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Fig. 7. XRD patterns of 0.9PMN-0.1PT powders calcined
at 850°C for 4 hrs with excess Pb(CH;COO), - 3H,0
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Fig. 8. Plot of percent perovskite as a function of excess
Mg(OC,Hs), contents for the 0.9PMN-0.1PT powders
calcined at 850°C for 4 hrs.

) ZArrel e A= Hasita AlgH

Fig. 7€ Pbh(CH;CO0), 3H,05 Aoz ArkH 34
e XA #E 24 Fsjelty, swi% H/FE AT
pyrochlore 4] Z715}91.29 PhO o] ER1=GITE =
3 10 wt%st 16 wt% 718k AR pyrochlore
o] ¢f7k ZaFgl o PhOg A= A AlElxeh

Fig. 8& 34°J9] Mg(OC,Hy), H7iel whe sl £
H2HA 7o o] A E&E veRd Zlojtt MgOC,-
)2 #7462 Age HEBsylels A &
£0] 94 % A% 9o 259 5wt 4t ) A7t
735 850°ColA 4MIZE Bt Bhasld A9 FlEE2To|E
ddiel BEe g & Utk ey Mg(OCH:),E
10 wt% 271 AsE o358 93 %= 7rAaskgch
Fig. 9= 39 Pb(CH;CO0),-3H;0 37} w2 slk
o] HZEATO|E Aol il A4 ARE vER
otk 5wt Y H7gh A Aol d4eiien 10
F 15wt% F71 A= 95 %= g Svkskdch

W HE

)



0.9Pb(Mg;sNb23)0;-0.1PbTiO; powder synthesis by sol-gel process 31

% Perovskite
©
S
T

o.4]
o
T

wof

\
0 5 10 15
Excess Pb(CH,COO),3H,0(wt%)

Fig. 9. Plot of percent perovskite as a function of excess
Pb(CH;COO0), * 3H,0 contents for the 0.9PMN-0.1PT
powders calcined at 850°C for 4 hrs.
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Fig. 10. IR spectra of 0.9PMN-0.1PT powders calcined at
various temperature with excess 5wt% Mg(OCHg)s.
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Fig. 11. SEM photographs of 0.9PMN-0.1PT powders. (a)
dryed gel, (b) calcined at 400°C for 1hr, (c) calcined at
850°C for 4 hrs, (d) calcined at 850°C for 4 hrs with excess
5 wt% Pb(CH,COO0), - 3H,0.
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