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The Preparation and Characterization of PbTiO; Powder

Abstract

Lai Xuchun Zhou Haili
(Shanghai Research Institute of Materials

Gu Qing Yan Guogqiang

Shanghai 200437)

In this paper, a method of preparing PbTiO; powder by liquid coprecipitation was developed and

the conditions for preparing PbTiO; powders was optimized. The super quality PbTiO; powders with high purity,

fine size and precise chemical composition was obtained.

1
60 .
.PT.PZT
,PbTiO,
PT.PZT .
PbTiO, .
N Sol-
Gel . s R
) :1]0
PbTiO, .
2
2.1 PbTiO,
(1:1) (Ti 56. 67mg/g)
Pb(NO,),( 99.27%)
:pHB-4 pH LX]J-1TB
TiCl, .
400mL , 504 3°C (1: 1)NH; -
H.O pH 6.5, 10w, % (NH,),CO,
. pH 8.3, Pb(NO,),
, 1000mL (pH
8.0), 90min , TiO, » 2H,0-PbCO,
, 4h, 5min(4500r/min) ,
. pH 8.5 NH; -+ H,O
* 25
1999-07-12 1999-09-21

Cl,

2.2 PbTiO;

(XRD),

o

Cl,
TiCl,
0. 65mol /L,

., 700°C 2h, PbTiO,
PbTiO, X
(DTA), (SEM)
TiCl,,
1000mL .
0. 08mol, [Cl7]
Pb(OH), (pH=8.0) ,

[OH J=10 ‘*mol/L,
[sz‘ ]:K>p(Pb(()II>2)/[()H7]:1' 2>10 “mol/L

Pb*" +2Cl- =PbCl, ¥

(1) P
1077,

(D

bTiOz Ksp(Pl)ClZ) =1.6X

[Pb*" J[Cl" J*=5.07 X 10 ">Kgwuc, s

Ti(OH),

PbCl, ., PbCl,
,-Pb(OH), , o
7C17 s
(NH).CO, Pb(1I) 2

(2)
10*4[310

PbCO;,

PbCO; = Pb*" + CO3 (2

Ksmm\ms) =7.4X

PbCO;, ,

¢ 33



[COZ ]=10 'mol/L. [Pb* J=Kymo,,/[CO: ] 1 pH=8.5 NH,-H,0 (ug /ml )

=7.4X10""mol/L, PbCl, e Ph Ti
[Cl” ]=1.47 X10*mol/L, [Cl ] ) 0 001 o 08
’ Ler] 2 0. 004 0. 08
s PbCO,-Ti(OH),,
3 0. 004 0.08
3.2 pH
4 0. 004 0.10
] 5 0. 004 0.13
Ti()(()H)Z = TiO** + 20H (3) 6 0.003 0.12
K>1)<’1‘i<()H>2> =1X10"7% 7 0.003 0.10
PbCO, = Pbh?* + CO%~ (4) 8 0.98 0. 004 0.10
Koo, =7.4X107H 9 0.043 0. 003 0.10
H,CO, = HCO; + H"= CO; + 2H" (5) 10 0.012 0. 003 —
(5) H,CO, . . 11 0. 00 0.003 —

Kal(HZ(T()g>:4- 2X1077 §K32<H2(7()3>:5~ 610",

1077, ., pH=7.0 ,[OH ]=
107,
[TiO*" ] = Kyaoom, /[OH” ] =1X10""
. pH=7.0 ,TiO** .
[Pb*" J<<1077, [CO} 1>Kywico,/
[Pb?t ]=7.4x10"7, 20 30 4%9/(,)50 60 70
0. 016mol/L, _
) 1 PbTiO; XRD
pH=8.0 . [CO¢ ]
S[CO 1=0.006M, [CO} ]1=09.6X10 "> , lpm, o
7.4X1077, pH>8.0, Pb(1I) PbTiO;,
pH=8.5 NH, - H,O , . o
1. 10 , . PZ-PT-PMN 1200 °C,
Cl-  PbCO,-Ti(OH), 7.6g/cm’, o
. pH=8.5 NH,+ H0
. Cl- .
3.3
PbCO,-Ti (OH), DTA .
150°C . Ti(OH),
; 300~ 340°C
PbCO, ; 600°C
PbO  TiO, PbTiO, .
700°C >2h, XRD 1, PbTiO,
. PbTiO, .
2 PbTiO, SEM 4000 X
3.4 PbTiO, . 3.5 PbTiO,
PbTiO, , PbTiO, 2,
. 2 PbTiO, SEM , . PbTiO, . .

34



2 PbTiO, w (%) (3 PbTiO, 1pm,

PbO  TiO.  PbO+TiO,  PbO/TiO,mol ’ o
1 73.48 26.43 99. 82 0.995
2 73.41 26.30 99. 71 0. 999
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