
 

 

23

 
 

 
 /

 
2

1
 

 
8

9
 

        

   

       

   

khameneh@merc.ac.ir

:                       

       .     ,        Pb1.1(Zr0.53Ti0.47)O3     

    -                           

                                   

                                   

     .               FT-IR    STM          

           10                    1150- 1400    

     .                            

                 .        

                               

                    °C500         20-30 

     200  300    .      98 %  

         3-1                  °C1250     

                .          ,       

             . 

 :    -     . 

1- 

                                 

      
1

              47/53                  

         .]2-1[                     

                         800    1000       

       .]3[                               

                                   .  

        PT  PZ        PZT              

 .                                    

    ]4[      - ] 6 5[      ]7[              ]8-9[    

  .                                

           . 

                               .        

                                                  

                                              

                                                           
1
 MPB 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

24

 
 

 
 /

 
2

1
 

 
8

9
 

        .                        

                                                  

                 .               PZT       

  ]10 [                              .     1985 

                    ]12-11[             

            ]13.[ 

               PZT                           

                                    .    

                                         

                               .       

                                .    

             . 

2-    

      Pb1.1(Zr0.53Ti0.47)O3                        

  )5/99     (           )  70 %     (            

)9/99      (                         .              

    10 %                                  

  1             .                 450     850    

      2                                

           )  500 K          (             .

          STM)  AH60 (      10              

FT-IR     .                        )Zetasizer3000HS (    

       .                             

            .      5 %                   

250        10        3               °C1100  1300     .

      1  .        . 

 
 1-      

         

  

   

   

 

 

      

 2  120  
   

 80 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

25

 
 

 
 /

 
2

1
 

 
8

9
 

                 .              

       )LEO440i (  . 

                         

                     .             °C110   

    35              60       .            1  

100                                          

       IRE   .]1[ 

3-   

3-1-  

                             

°C400                                             

                                     

      °C500                                   

          .             
1

            

                                        

               .                    

                     

  -  10 %-     . 

 
 2-           

                      ]1 [               

                                       

        .              ]14 [            

   .      °C500                        

 . 

           3    .  FT-IR         

          1540    1408         -              

                                                           
1
 JCPDS FILE NO. 78-2022,50-0346 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

26

 
 

 
 /

 
2

1
 

 
8

9
 

1250    1560        -    -          1018          

                                           

°C500      500-600        . 

 

 
 3-  FT IR         500  

  4           DTA    TGA        10                  .

                                       

 .          DTA      °C110                       

°C300                                     

            °C700              .      °C600      

    °C800      .  TGA            21 %               

                  °C400                       

 . 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

27

 
 

 
 /

 
2

1
 

 
8

9
 

 

 
 4-  TGA   DTA        1000     10    

               5                       

                                      .     

                                          .

                                .        

  SEM         . 

 
 5-         SEM 

3-2-  

                                     

   .                        °C1250            

Size distribution(s)

5 10 50 10 500 1000

Diameter (nm)

20

40

60

80

% in class

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

28

 
 

 
 /

 
2

1
 

 
8

9
 

  .                    .                  

  .                        

                                       

      .                                

                                      .   

                                 

                            .               

                                          

         . 

  6    SEM                                 

                                .   

    °C1250                              1-4    

  .                                      

    )  1 (                                 

                 100-200                      

              .                            

                                          

    .              . 

     

 
 6-  SEM        1150  1250   

o
C1350 

 

µm

 

µm

µm

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

29

 
 

 
 /

 
2

1
 

 
8

9
 

 1-            

Powder type, 

calcinations 

temperature 

  g/cm3 

sintered at 

1100C 

  g/cm3 

sintered at 

1150C 

  g/cm3 

sintered at 

1200C 

Sol,450 6.05 7.47 6.56 

Sol,500 6.8 7.76 7.77 

Sol,550 6.43 7.41 7.39 

Sol,600 6.52 6.71 7.24 

Con,850 5.34 6.35 6.53 

                           1 10    100     

            2       .      .             

                                     

                        .                 

               .         °C1300         

             .                         

     .                                

                                ]12[   

                       .              

                             .   Kp       

                             .     

                                       

          .                     

                      .               

 2   . 

 2-        

Kp 

d33 

(PC/N) 

 

(100KHz) 

RT-CT*102 

 

(10KHz) 

RT-CT*102 

 

(1KHz) 

RT-CT*102 

Sintered 

sample 

/        Con-1200 

/        Sol-1200 

/        Sol-1250 

/        Sol-1300 

4-  

     PZT                  °C500       .        

          °C1250      98 %      .          

                           .     

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html


 

 

30

 
 

 
 /

 
2

1
 

 
8

9
 

           °C1250                            

                                   

    . 

 

1. Moulson A. J., Herbert J. M., Electroceramics, Second Ed., Wiley Press, 2003. 
2. Jaffe B., Cook W. R., Piezoelectric ceramics, Acadamic Press, Ohio, 1971. 
3. L. S. Ee, J. Wang, S. C. Ng, and L. M. Gan, Materials Research Bulletin, Vol. 33, No. 7, pp. 

1045–1055, 1998. 
4. Hammer Marianne, Hoffmann M., Sintering model for mixed oxide derived lead zirconate 

titanate ceramics, Journal of the American Ceramic Soc.Vol.81 (Dec. 1998), Iss. 12; pp. 
3277-3285. 

5. Pramanik P., Das R. N., Structure property relations of chemically synthesized 
nanocrystalline PZT powders, Materials Science and Engineering A304–306 (2001), 775–
779. 

6. Wu Aiying, Vilarinho Paula M., Salvado Isabel M. Miranda, Baptista J. L., Sol- gel 
preparation of lead zirconate titanate powders and ceramics: effects of Alkoxide stabilizers 
and lead precursors, J. Am. Ceram. Soc., 83(2000) ,6, 1379-1385. 

7. Deng Yuan, Cheng Yue, Nan Ce-Wen, Zhao Shu-Jing, Hydrothermal synthesis and 
characterization of nanocrystalline PZT powders, Materials Letters(2003), 1675- 1678. 

8. Brankovic Z., Brankovic G., Jovalekic C., Maniette Y., Cilense M., Varela J. A . ,  

Mechanochemical synthesis of PZT powders, Materials Science and Engineering, A345 
(2003) 243- 248. 

9. Lee S. E., Xue J. M., Wan D. M., Wang J., Acta mater. Vol. 47(1999), No. 9, pp. 2633-
2639. 

10. Budd, S. K. Dey, D. A. Payne, Br. Ceram. Proc. 36 (1985) 71. 
11. Guarghua Yi, Zheng Wu, Sayer Michael, Preparation of Pb(Zr,Ti)O3 thin films by sol gel 

processing, J. App. Phys. 64 (1988), 2717-2724. 
12. Yang Wein-Duo, PZT/PLZT ceramics prepared by hydrolysis and condensation of acetate 

precursors, Ceramic International, 27 (2001) 373-384. 
13. Huang C. L., Chen B. H., Wu L., Application feasibility of Pb(Zr,Ti)O3 ceramics fabricated 

from sol-gel derived powders using titanium and zirconium alkoxides, Materials Research 
Bulletin, 39(2004), 523- 532. 

14. Suryanarayana c., Mechanical Alloying and Milling, Progress in Materials Sci. USA, 
46(2001) 1-184. 

 
 
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
89

.6
.1

.1
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

5-
27

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://dor.isc.ac/dor/20.1001.1.17353351.1389.6.1.1.5
http://jicers.ir/article-1-368-fa.html
http://www.tcpdf.org

