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b e tw e e n  O. 1 a n d  0 .0 1 %  e a c h  o f  F e , S i  a n d  T i .  P a tte rn  
r e v ie w e d  b y  I - Io lz e r ,  J . , M c C a r th y ,  G .,  N o r th  D a k o ta  S ta te  
U n iv . ,  F a rg o ,  N D ,  U S A ,  IC D D  G r a n t - in - A id  (1 9 9 0 ) . 
A g re e s  w e l l  w i t h  e x p e r im e n t . !  a n d  c a lc u la te d  p a tte rn s . 
A d d it io n a l  w e a k  r e f le c t io n s  [ in d ic a te d  b y  b ra c k e ts ]  w e re  
o b s e rv e d . a ( I  0 ๖^“  * 1 .  T h e r e  a re  a n u m b e r  o f
p o ly m o r p h ic  fo r m s  o f  Z r  0 2  s ta b le  a t d if fe re n t  
te m p e ra tu re s  a n d  p re s su re s . T h e  s t ru c tu re  o f  Z r  0 2  
(b a d d e le y ite )  w a s  d e te rm in e d  b y  M c C u llo u g h  and  
T r u e b lo o d  ( 1 )  a n d  c o n f ir m e d  b y  S m i th  and  N e w k ir k  (2 ) . 
0 2  Z r  ty p e . A ls o  c a lle d :  z i r c o n iu m  d io x id e .A ls o  c a lle d : 
z i r k i t c . S i l v e r ,  f lu o r o p h lo g o p ite  used  as an  in te rn a l 
s tand s . P S C  m P 1 2 . T o  re p la c e  1 3 -3 0 7  and  3 6 -4 2 0  and  
v a lid a te d  b y  c a lc u la te d  p a tte rn  2 4 -1  165. M w t :  1 2 3 .2 2 . 
V o lu m e ( C D ) :  1 4 0 .7 0 .

2« In t h k i 2 g In t h k 1
1 7 .4 1 9 -  .3 o o 1 6 5 .8 8 4 -  4 3 2
2 4 .0 4 8 -  1 4 1 1 o 6 8 .9 1 2 -  1 2 3 12 4 .4 4  ไ -  1 (J 0 1 1 6 9 .6 2 0 -< 1 3 2 !
2 8  1 7 5 1 o o 1 1 1 7 0  1 9 0 * C l 3 2 2
3 I . 4 6 8 -  68 1 1 1 7 1 .0 7 1 -  2 2 2 33 4 . 1 6 0 - 2 1 2 o o 7 1 .3 0 0 -  4 4’ 0 13 4  3 8 3 -  1 1 o 2 o 7 1 .9 5 0 *  1 4 0 03 5 .3 0 9 -  13 0 o 2 7 2 .1 0 4 -  1 2 3 2
3 5 9 0 0 -  2 2 o 1 7 2  4 5 0 -C 1 0 4 0
3 8 .3 9 6  1 l 2 1 OJ 7 2 .6 4 2 --=  1 3 1 23 8 .5 4 1 *  4 1 2 o 7 3 .5 8 0 -C 1 3 1 33 9 .4  1 1 -< 1 o 1 2 7 4 .6 8 2 *  2 0 0 43 9 . 9 9 0 - < l 2 1 1 7 5 .0 4 6 -  4 1 4 04 0 .7 2 5 -  1 2 โ 1 2 7 6 4 1 0 -  1 1 1 4
4 1 .1 5 0 *  5 2 o 1 7 7 .3 9 2 -  -< 1 3 3 04 1 .3 7 4 -  5 f 2 1 7 8 .0 7 9 -C 1 4 0 14 4 .8 2 6 -  7 2 1 1 78  8 6 6 -  1 0 3 3
4 5 .5 2 2 *  6 2 o 2
4 8 .9 4 9 -  2 2 1 2
4 9 .2 6 6 -  1 8 2 2 o
50 .1  1 6 * 2 2 o 2 2
5 0 .5 5 9 -  13 2 2 1
5 1 .1 9 3 -  5 โ 2 254 . 1 0 4 -  1 1 o o 35 4 .6 8 0 -C 1 2 2 15 5 .2 7 0  1 1 1[ 1 2 2 ]5 5 .4 0 0 -  1 1 3 1 05 5 .5 7 0 -  9 3 1 15 5 .8 8 3 *  6 o 3 15 7 .1 6 8 -  7 โ 1 3
5 7 .8 6 1 *  4 f 3 1
5 8 .2 6 8 -  3 2 2 2
5 9 .7 7 5 *  8 1 3 1
6 0 .0 5 5 *  7 2 o 3
61 3 6 7 -  5 3 1 1
6 1 .9 8 4 *  5 3 1 2
6 2 .8 3 8 *  8 1 1 3
6 4 .0 7 9 *  1 3 2 0
6 4 .2 5 0 *  2 2 3 o
6 4 .9 6 6 * < 1 o 3 26 5 .3 8 4 -  2 2 3 1
6 5 .7 0 0 -  6 o 2 3

«^1996 J C P D S - In tc m a t io n a l  C e n tre  f o r  D i f f r a c t io n  D a ta . A l l  r ig h ts  re s e rve d .

0 4 -0 4  7 7 /e  le n g th  1 5 4 0 5 6
T 1O 2 2u 1 l i t 11 k 1 2(1 In t h 1- 1
T i t a n iu m  O x id e 3 .5 .35 41  00 i 0 1 1 2 0 .3  91 2 2 2 8

3 6 .8 8 3 -  9 1 0 3 1 3 5 .8 8 9  -=l 3 2 7
3 7  7 8 4 * 2 2 0 0 4 1 37 3 84  3 4 T 5A n a U s c , s y n 3 8 5 0 6 -  9 1 1 2 143 9 6 5  ! 3 0 9

R a d  C u K a lX :  1 5 4 0 5 F i l t e r  N i  B e ta  D M  d -sp  D i i ' l i
C u t  o f f  l i l t  D im rac t. 1 /Ic o i . 5 5 1 1 4 - 1 9 2 1 !
R e l S w a n s o n . 1'atge, p n v a tc  C o m m u n ic a t io n .  (1 9 5 0 ) '• 3

6 2 .7 2 6 -  1 3 2 0 4
6 8  5 9 4 -  5 1 1 0

2
S y s  f e l l  a g o n a l S .G  14 1 / a m d ( M l ) 7 5 0 9  2 -  10 2 1 5

e. 9  5 1 A  ( 2 5 13 9  7 f i o * 2 *  '  82  2 6 4 -  2
3 0 1

' ■’  ’  b 3 0 3
น p Y z. 4 m p 8 3 1.3 ร -  .3 3 ! 2
R e l Ib id 9 0  2 5 8 *  3 

9  5 .1 7 6 -  3 รุ 2 1
9 8  4 3 3 -  2 1 0 9

D x  3 8 9 9  D in » ( .0 6 2 . 4 8 ) 1 0 7 .5 2 5  4 
1 0 9  0 0 9  3 a

1 <1
1 1 3 .9 1 4  2 3 2 5
1 1 8 .5 6 3  :>P S C  t i l  2 M w t  7 9 .9 0 . V o lu m e ( C D ]  13 6  10

<9 1 9 9 6  J< 'P D S - In t e r n a t io n a l  C e n t r e  f o r  D i f f r a c t io n  D a ta  A l l  r ig h ts  re se rve d .
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3 - 0 7 * 4 W iiv e lc » K l l i  I 34  I 8
P b ( / iO  5 2 T iO .-1 8 )0 :>
I ,ca<J / . I  i c o n  I u rn  I ' l t a m u m  O x id e

น ; id  C u K a  >, 1 5 4  18 F i l t e r :  N i B c ta O IV l d -sp : D i f f r a c to m e tc r  
c.'u l rati In t  D i f f r a c t  I / lc o r .
K e l ' K a k e g a w a , K  e t a l . .  S o l id  S ta le  C o m m u n , ,  2 4 , 7 6 9  (1 9 7 7 )

S y s  T e t ra g o n a l S.C i.
a 4  0 3 6  b:
■ X 0
K e f:  Ib id .

c: 4 . 1 4 6  A . C : 1 .0 2 7 3
7 . 1 m p

O x : 8 .0 0 6  D m : S S / F O M 3 ^ l  5 (  .0 6 0 ,  3 4 )
C o lo r :  L ig h t  y e l lo w
N o  c o m p o s it io n  f lu c tu a t io n .  S i l ic o n  used  as an  in te r n a l 
s ta n d . M w t :  3 2 5 .6 2 .  V o lu m c [ C D } :  6 7 .5 4 .

2 ท [fit h k 1 2 fl In t II k 1
21 4 3 2 * 9 o o 1 7 8 .3 7 9 *  2 1 1
2 2 0 2 3 * 1 2 1 บ o 8 5  0 9 9 *  4 i)
3 0 .9 4 2 1  o o 1 ท 1 8 6 .0 3 4 *  4 3 O 2
3 1 3 8 7 1 0 0 I 1 o 8 6 .9 9 2 *  4 3 2 O
3 8 2 8 3 * 1 5 1 1 ! 8 8 .9 8 5 *  1 5 1 2 3
4 3 .6 6 3 * 9 o O 2 9 0  0 2 3  *  1 5 ~l 2
4 4  91 7 * 1 6 2 O 0 91 0 8 9 * l 5 3 14 9 .4 2 4 * 5 1 O 2 9 6  0 9 2 *  --.1 (1 r > 4
5 0 .4  1 7 * 6 2 o 1 9 9  6 2 7 * c 1 4 C) o
5 0 .4  1 7 * 6 2 1 O 1 0 0 .3  19 e 1 1 o 4
5 3 .3 9 0 *
5 4 .7 3 4 *

5
1 2 1 I 2 l o i  8 8  1 <'l 

1 0 2  9 9  l 1
2 2 3

5 5 .5 2 4 * 24 2 1 "l 1 0 4 .6 0 2  2 1 ] 4
6 4 .4 3 4 * 9 0 2 2 1 0 6 .1 8 5  2 3 O 3
6 5 .3 9 8 * 5 2 2 ô 1 0 7 .9 8 1  4 4 1 1
6 7 .8 1 0 * 2 o ü 3 1 0 8 .3  13 4 3 3 O6 9 .0 0 2 * 6 2 ใ 2 1 1 0 .5 9 5  1 1 3
6 9 .6 4  5 * 6 2 2 1 1 1 2 .4 7 3  <1 3 3 1
6 9 .6 4 5 * 6 3 0 0 1 1 3 .4 4 6  2 2 0 4
7 2 .2 2 5 * 6 1 O 3 1 16 .41  l  6 4 O 2
7 4 .0 6 5 * 9 3 O 1 1 1 7 .2 3 5  6 4 2 O
7 4 .0 6 5 * 9 3 1 O 1 1 8 .0 7 6  6 1 2 4
7 6 .5 8 8 * 2 1 1 3 1 2 1 .1 6 7  1 4 l 2

2(r I n t h k 1
1 2 1 .8 6 2 1 4 2 1
1 2 4 .7 9 8 3 2 3 3
1 2 6 . 1 3  1 2 3 3 2
13 3 .6 0 7 1 2 2 4
] 3 6 .8 4 3 5 O โ 5
1 3 7  1 95 5 4 2 2
1 3 9 .6 8 5 2 3 O 4

\<i>!996 J O P D S - In tc r n a t io n a l C e n t re  fo r  D i f f r a c t io n  D a ta . A l l  r ig h ts  re s e rv e d .

4-=p:R a d .: C u K a  I.S 4  18 Filtm i-:
O n t o i l  : l i l t  : I / lc o r .  ะ
K«-r- t •.'น.» il l». I * l J I H6, I 9 9 . H il l  . P a l. A p f i l . .  <19Gft>

เ•น:.*) .-X

ะ;::; t-‘ < >îoi ! , ’ ( . 0 I V M ( .

W a v e U i iKU i”  1 54 1 K
2 H In t - le 1 - บ In t h le (

1 4 .3 3 0 - 2 5? 2 O O 5 7 .5 3 0 * ■ <2 / 2 3
2  2.7«50- 55 3 1 O 5 7 ,8 1 0 * 2  5 3 6
2 4 .4 6 0 * « 2 1 VJ 5 9 .6 2 0 - 2 ft 4 4
^ 4 .4 6 0 - H O O 4
2 8 .9 1 0 * 2 7 4 o O
3 0 .7 1 0 O O 3 O
3 7 .0 0 0 * 4 5 3 2 3
3 2.4 n o - 1 2 4 7 O
3 5 .2 0 0 - » 4 : 3
3 7 .0 8 0 - 7 5 i O
3 8 .2 0 0 * ft 4 o •4
■ น.3 10 * 2 4 4 O
4 2 ,6 9 0 * <2 .» O
•13.6SO* 3
4 3 . 9  ะ- O - l ft ft O O
4 6 ,'IS O * 4 ft 7 o
4 t .  n > ij~ ft ■1 Ci ft
30. 1 5 0 - 4 ft
3 0 . 1 5 0 <2 O o !.<
•50. J JO* ft 4 J
5 7. 3 ft G* 
: ÎJ . I  ร o * ^ , °

5 3.4 -’o * 1-4 ft 4 O
5 ะ». 4 Ou * / O 3
:>ft r  30 - / •1 O

J< I>I 11.
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X R D  data o f  raw  oxide m ix tu re  o f  P LZ T  (3 /52 /48)

ฟ ฒ ฒ น Peak search
No 2-theta d-value INT. 1/1๐ No 2-theta d-value INT 1/10

1 14.960 5.91704 895 28 21 53.120 1.72270 421 13
2 17.560 5.04636 465 14 22 54.640 1.67832 340 r
3 24.000 3 70485 269 8 23 55960 164182 319 10
4 25.240 3.52557 359 11 24 59.720 154711 354 11
5 26440 3.36822 312 10 25 63.080 147255 383 12
6 28160 3.16628 680 21
7 28.560 3.12284 828 26
8 29040 3.07230 1057 33
9 30.280 2.94925 3213 100
10 31.360 2.85010 368 11
11 31.800 2.81166 585 18
12 32.480 2.75433 324 10
13 32.560 2.74775 379 12
14 34.120 2.62560 300 9
15 35.680 2.51430 812 25
16 37.840 2.37559 333 10
17 45120 2.00777 325 10
18 46.160 196492 349 11
19 48.520 187472 486 15
20 49.200 1.85039 316 10
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X R D  o f  P L Z T  ca lc ined  at 850 ° c

๗  Œ L
No 2-theta d-value INT 1/๒

1 21500 412966 346 39
2 22.700 3.91399 236 27
3 30.600 291913 879 100
4 31500 283775 447 51
5 32.299 2 76935 250 28
6 39200 2.29625 250 28
7 43.900 2.06069 313 36
8 54.500 168230 310 35
9 57400 160914 218 25

X R D  o f  undoped P L Z T  pow de r ca lc ined
at 950 ° c

,J  (EOIL
No 2-theta d value INI 1/(0

1 21520 4.12587 477 20
2 22.060 4.02608 622 ?s
3 31040 287875 2443 100
4 31340 2.85188 1410 58
5 38.360 2.34458 650 27
6 43.800 206516 348 14
7 44.900 2.01709 558 23
8 49 740 183156 314 13
9 50540 180443 302 12
10 54 960 166930 464 19
11 55500 165433 609 25

XRD o f undoped PLZT ceramic sintered 
at 1250 °c

dJ E © ( L
No 2-theta d-value INT l/lo

1 21480 413346 390 22
2 22040 4.02969 180 10
3 30920 288965 1791 too
4 31320 2.85365 555 31
5 38.280 2.34929 501 28
6 43760 2.06696 363 20
7 44.880 2.01794 345 19
6 49520 183918 282 16
9 50440 1.80777 189 11

10 54 720 1.67605 353 20
11 55520 165378 482 27

XRD o f B 2 O 3 doped PLZT ceramics sintered 
at 1250 °c

No. 2-theta d-value INT l/lo
1 21480 4 13346 387 22
2 21960 4 04416 189 11
3 30920 288965 1743 100
4 31240 2.86078 595 34
5 38.240 2.35166 441 25
6 43760 206696 338 19
7 44 520 203342 204 12
8 44 720 2712479 298 17
9 49.640 183501 243 14
10 50.240 1.81449 204 12
11 54 720 167605 311 18
12 55440 165598 434 25
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X R D  o f  BaO  doped P L Z T  ceram ics sin tered
at 1250 ° c

ฟ ) ฒ ร ่! L

No 2-theta d- value INI l/lo

1 21 480 4.13346 346 20

2 21.920 4,05147 207 12

3 30.920 2.88965 1758 100

4 31.240 2.86077 634 36

5 38.280 2.34929 478 27

6 43.840 2.06337 371 21

7 44.800 2.02136 376 21

8 49.520 1.83918 287 16

9 50.360 1.81045 182 10

10 54.800 1.67380 399 23

11 55.480 1.65488 454 26

12 64.520 1.44312 273 16

XRD o f CoO doped PLZT ceramics sintered 
at 1250 °c

๗ ฒ เ  :
No 2 ihe'a d-vaiue INI t/'lo

1 21440 414108 383 24
2 21960 4.04418 197 12
3 30880 2.89330 1612 100
4 O.MO 2.860/8 535 33
นJ 38/40 2.35166 446 28
6 43 ,'60 206696 363 23
? 44 840 2.01965 338 21
8 49 440 1.3419/ 282 1/
9 54 720 1.67605 423 26
10 55480 165488 443 2/
11 64 440 144471 CO1-0Ovj 16

X R D  o f  B i2 C>3 doped P L Z T  ce ram ics
s in tered at 1250 ° c

ฟ ฒ ธ )!L
No. 2-theta d-value INT l/lo

1 21479 413365 424 24
2 21920 4 0514/ 182 10
3 30920 288965 1781 100
4 31.280 285721 608 34
5 38.280 2 34929 484 27
6 43 760 206696 399 22
7 44 840 201965 351 20
8 49.560 1.837/9 289 16
9 50.440 1.80777 198 1!
10 54.800 167380 424 24
11 55.480 1.65488 467 26
I c 64.560 1.44232 267 15

XRD o f CT2 O3 doped PLZT ceramics 
sintered at 1250 °c

๗  © O iL
No 2 theta d-vaiue INI. l/lo

I 21520 412587 355 i 22
')c 22000 4 03692 180 ! 11
3 31.000 288237 1646 ; 100
4 11 0̂ 285365 548 33
5 38320 2 34693 441 : 27
5 43800 206516 336 . 20
/ 44 920 201624 320 I 19
ช 49520 183918 226 ! 14
9 50430 180643 175 11
10 54 880 167155 422 : 26
11 55560 165269 414 2h

V 64 639 144075 247 1L
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X R D  o f  C uO  doped P L Z T  ce ram ics s in te red
at 1250 °c

No 2-theta d-value INI l/lo
1 21430 4.13346 388 22
2 21.920 4.05147 218 12
3 30.920 2.88965 1789 100
4 31240 2.86078 687 38
ร 38.240 2.35166 482 27
6 43720 2.06876 331 19
7 44.840 2.01965 353 20
8 49.520 1.83918 257 14
9 50.280 1.81314 171 10
10 54.800 1.67380 395 22
11 55.480 1.65488 442 25
12 64.480 1.44392 274 15

XRD o f Gd2 0 3 doped PLZT ceramics 
sintered at 1250 °c

2 ® E3 L
No 2-theta d-value INT. l/lo

i 21480 4.13346 365 20
2 21960 4.04418 203 11
3 30920 2.88965 1806 100
A 31.240 286078 599 33
5 38.240 2.35166 460 25
6 43800 206516 350 19
า1 44.800 2.02136 350 19
c 49520 183918 25C 11
9 50.360 1.81045 202 11
10 54 760 1.67492 355 20
11 55.440 1.65598 469 26

X R D  o f  Fe2C>3 doped P L Z T  ce ram ics
s in te red at 1250 °c

d  ฒ ร ิ3tL
No 2-theta d-value INI l/lo

1 21.440 414108 416 24
2 21.920 405147 204 12
3 30-880 289330 1739 100
4 31.200 286435 536 31
5 38.240 2.35166 464 27
6 43720 206876 342 20
7 44.760 2.02307 315 18
8 49.440 1.84197 261 15
9 54.680 1.67719 368 21
10 55.400 1.65708 407 23
11 64.520 144312 271 16

XRD o f K20  doped PLZT ceramics sintered 
at 1250 °c

ฟ )(แ © เL
No 2-theta d-value INI. l/lo

1 21440 4.14108 432 23
2 21960 4.04418 234 13
3 30920 288965 1862 100
4 31280 285721 630 34
5 38320 234693 436 23
6 43/20 206876 347 19
7 44.840 2.01965 369 20
8 49520 183918 277 15
9 50240 181449 204 11
10 54 760 1.67492 394 21
11 55480 1.65488 448 24
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XRJD o f  Ü 2 O doped P L Z T  ce ram ics s in te red
at 1250 ° c ____________ ______________________

No. 2-theta d-value INI l/lo
1 21440 414108 357 22
2 21920 4 05147 179 11
3 30880 2.89330 1619 100
AM 31240 2.86078 577 36
5 38.240 2.35166 461 28
6 43./20 2.06876 351 22
7 44.800 2.02136 362 22
8 49.440 1.84197 274 17
9 50.280 181314 172 11
10 54.760 1.67492 376 23
11 55.400 1.65708 439 27

X R D  o f  M n 2 Û 3 doped P L Z T  ce ram ics
s in te red at 1250 °c

d  eO L
No 2-theta d-value INT l/lo

1 21480 413346 336 21
2 22.000 4.0369? 205 13

3 30960 288601 1638 100
4 31.240 286078 574 35
5 38.320 2.34693 424 26
6 43.840 2.06337 313 19
7 44.880 2.01794 317 19
8 49.480 1.84057 221 13
9 50280 1.81314 161 10
10 54.880 1.67155 374 23
11 55.520 165378 424 26
12 64.639 1.44075 231 14

XRD o fN b20 5 doped PLZT ceramics 
sintered at 1250 °c

8 S 0 B

No. 2-theta d-value INT l/lo
1 21440 414108 299 18
2 21.760 4.08090 228 14
3 30830 289330 1646 100
4 33.240 235166 435 26
5 43760 206696 268 17
6 44 480 203516 296 18
7 49 400 184336 206 1?
8 ๖0-080 181992 232 14
9 54.720 167605 320 19
10 55400 1.66708 370 22
11 64.560 144232 226 14
1? 64.800 143756 214 Î3

XRD o f NiO doped PLZT ceramics sintered 
at 1250 °c

dพ รL
No. 2-theta d-value INI l/lo

1 21.440 414108 366 22
2 21.920 4.05147 210 12
3 30880 2.89330 1697 100
4 31200 286435 631 37
5 36200 2.35403 437 26
6 43800 206516 316 19
7 44.760 2.02307 355 21
8 49.520 183918 239 14
9 50.280 1.81314 173 10
10 54 760 1.67492 น' cn 00 21
11 58 440 165598 446 26
12 64.600 1.44152 239 14
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XRD o f SeO? doped PLZT ceramics sintered 
at 1250 °c

ฟ ) © ธ ) L ,
No 2-lhela d-value INI 1/๒

1 21.440 414108 406 22
? 21920 4 05147 232 12
3 30880 289330 1887 100
4 31240 2.86078 648 34
5 38.280 2.34929 479 25
6 43 720 206876 339 18
7 44.760 2.02307 339 18
8 48360 1.88055 147 8
9 49.520 1.83918 255 14
to 54.800 1.67380 391 21
11 55.440 1.65598 449 24

X R D  o f  S nC >2 d o p e d  P L Z T  c e r a m ic s  s in te r e d
a t 1 2 5 0  ° c

ฟ แ O I L
No. 2 theta d-value INI l/lo

1 21.480 413346 352 20
ๆ 21920 4 05147 241 14
3 30 9,00 2.88965 1729 100
A 31200 286435 669 39
5 38.240 2.35166 474 2?
6 4.1800 ? 06516 300 17
7 44 760 202307 355 21
8 49480 1.8405? 238 14
9 50.240 1.81449 200
10 54.760 1.6749? 351 20
11 55.480 165488 456 26

XRD o f SrO doped PLZT ceramics sintered 
at 1250 °c

ฟ ) ฒ แ น
No. . 2-theta d-value INT l/lo

1 21440 414108 443 24
2 21920 4 0514? 206 it
3 30.880 289330 1831 100
A 31240 2.86078 623 34
5 38240 235166 458 25
8 43 760 206696 36? 20
7 44 800 2.02136 36? 20
8 49.560 1.83779 252 14
9 54 720 1.67605 340 19
10 55360 1.65818 401 22

XRD o f V 2O5 doped PLZT ceramics sintered 
at 1250 °c

i O d O I L
No ?' theta d-value INT i/lo

1 21440 414108 424 23
2 21920 4 05147 200 11
3 30920 2.88965 1830 100
4 31159 286803 624 34
5 38.280 2.34929 483 26
6 41760 206696 371 20
7 44 800 2.02136 330 16
8 49560 183779 279 15
9 50.280 1.81314 204 11
10 54.760 167493 428 23
11 55440 165598 429 23
1? 64 560 144232 261 14



8 2

X R D  o f  W O 3 d o p e d  P L Z T  c e ra m ic s  s in te r e d
a t  1 2 5 0  ° c  __________

๗ ! ! © L ,
No 2-theta d-value INI l/lo

1 21520 4 12587 301 20
2 21799 407369 258 17
3 30840 289696 1499 100
4 38.280 2.34929 467 31
5 44.000 2.05624 298 20
6 44520 203342 356 24
7 49.520 1.83918 209 14
8 50.080 1.81992 221 15
9 54.760 1.67492 333 22
10 55.200 1.66261 502 33
11 64.720 143914 265 18

XRD o f Y 2O3 doped PLZT ceramics sintered 
at 1250 °c

๗ ! ! ! ; S L
No 2-theta d-value INT l/lo

1 21440 414108 456 23
2 21.960 4.04418 211 11
3 30880 2.89330 1999 100
4 31240 2.86078 662 33
5 38.240 2.35166 461 23
6 43.800 206516 366 18
7 44.800 2.02136 360 18
8 49.440 1.84197 284 14
9 50.200 1.81585 199 10

10 54.880 1.67155 409 20
11 55.440 165598 454 23
12 63920 145521 166 8

XRD o f ZnO doped PLZT ceramics sintered 
at 1250 °c ________

๗ ! เ ฒ ,  1
No 2-theta d value INT l/io

1 21.400 4 14873 385 21
L 21880 4.05879 208 11
3 30880 289330 1856 100
4 31200 286435 608 33
5 38.240 235166 463 25
6 43/20 206876 386 21
7 44.800 202136 333 18
8 49.440 184197 271 15
9 50400 180911 170 9

10 54.720 1.67605 407 22
11 55440 1.65598 454 24
12 64440 144471 261 14
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X R D  p a t te r n  o f  s in te r e d  P L Z T  ( 3 / 5 2 /4 8 )

2000 J

XRD pattern o f 0.5 at% 14๖205 doped PLZT (3/52/48)
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X R D  p a t te r n  o f  0 .5  a t%  W 0 3 d o p e d  P L Z T  ( 3 / 5 2 /4 8 )



8 5

F o r m u l a  a n d  m o l e c u l a r  w e i g h t  o f  0 . 5  a t %  d o p e d  P L Z T  ( 3 / 5 2 / 4 8 )

Ions F o rm u la M o le cu la r W e igh t

Ba2+ (Pbo965Laoo3BaoQ05)(Zro 5i6|Ti 0.4764 )03 322.84
B i3+ (Pbo965Lao.o3Bio.oo5)(Zro 51545ใ i 0.4758 ) 03 322.70
Gd3+ (Pbo.96sLao o3Gdooo5)(Zro.5!545 rio.4758)03 322.97
K T (Pbo.965Lao.03Ko.005)(Zro.51675Tio,477)03 323.17
Sr2+ (Pbo.965Lao.o3Sro.oo5)(Zro.5i6iTio.4764)03 323.05
y 3+ (Pbo.965Lao.Q3Yo.oo5)(Zro.5i545Tio.4758)03 323.19

Undoped (Pbo.97Lao.03)(Zro.5161Tio.4764)03 323.05
b 3+ (Pbo.97Lao.o3)(Zro.5i4i5Tio,4746Bo.oo5)03 323.06

Co2+ (Pbo.97Lao.03)(Zro.5148Tio.4752Coo.005)03 322.71
C r3+ (Pbo 97Lao o3)(Zro 51415T 10 474ôCro 005)03 322.30
Cu2+ (Pbo.97Lao.03)(Zro.5l48Tio4752Cuo.005)03 323.00
Fe3+ (Pbo.97Lao.03)(Zro.5|4l5Tio4746Feo.005)03 323.06
L i+ (Pbo.97Lao.o3)(Zro.5i545Tio.4758Lio.oo5)03 323.07

M n3+ (Pbo.97Lao.o3)(Zro.5i4i5Tio.4746Mno.oo5)03 323.17
N b5+ (Pbo97Lao.o3)(Zro.5i285Tio4734Nbo.oo5)03 323.09
N i2+ (Pbo.97Lao.o3)(Zro.5i48Tio.4752Nio.oo5)03 323.29
Se4+ (Pbo.97Lao.03)(Zro.5i35Tio.474Seo.005)03 322.45
รท4'f (Pbo.97Lao.o3)(Zro.5i35T io 474Sno.oo5)03 322.86
v 5+ (Pbo.97Lao.o3)(Zro.3i285Tio4734Vo.oo5)03 323.44
พ 6+ (Pbo.97Lao.03)(Zro.5l22Tio 4728^0.005)03 322.37
Zn2r (Pbo97Lao.o3)(Zro 5 i48Tio 4752Zno 005)03 323.20
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