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ABSTRACT

A single phase Baz{Ti7aZrp5)0w was prepared by the oxalate method {rom agueous solution of BaCly, TiCl,
and ZrQCl; The structure analysis has been carried out hy Rietveld analysis method at room temperatlure.
Powder X-ray data of Bax(Tis 20000 was indexed with Lhe triclinic lattice (a=7.4587 &, b=140672 A,
c=13.3327 f?&. a=80.87, p=79.45, vy=84.46). The R (Residual) values of structure refinemenl were in a range
between 10.00 and 8.00. This analysis proved thal the added Zr cccupied Ti sies in the structure of BayTieOy,.
Bay(Tigs2Zr15)C has excellenl dielectric properties (dielectric constant K=4049 at 542 GHz, Q=4621) so
that 1t can be used as good microwave dielectric materials.
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Fig. 1. X-ray diffraction patterns of Bax(TienZross)Cn (ZrQ: addilion 4.8 mole%) powder heat-treated zt the va-

rious temperature for 30 min. in air.
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Table 1. Peak Data of X-ray Diffraction Pattern of Bas
{Tis,ﬂng’o:,zg)Ogn {ZI‘OQ addition 4.8 mo]e%)

Peak
No. 2 Theta | FWHM | d-value | Intensily | /Iy
1 23960 | 0.118 | 3.7109 3080 15
2 25.260 0.118 | 3.5228 2885 14
d 25900 0118 | 34372 2844 14
4 26.260 | 0.188 | 3.3909 6211 31
5 26.520 0118 | 33082 4588 23
6 27380 | 0.165 | 3.2547 7970 39
i 28.260 0.118 | 3.1553 6321 31
8 28.580 0094 | 3.1207 20195 100
9 20260 | 0.094 | 3.0457 | 16914 84
10 29.900 0.165 | 2.9859 1733
1 30.380 | 0.118 | 29398 3502 17
12 30,740 | 0.118 | Z.9062 1217 6
13 31.080 0141 | 2.8751 1189 6
14 31460 0118 | 2.8413 1523 &
15 31.840 0.115 | 2.8082 2827 14
16 32.780 0.212 | 27298 2521 12
17 33600 | 0.094 | 26650 2862 14
18 36.680 0.118 | 24480 2834 14
19 37.440 0.094 | 24001 1069 5
20 38.320 | 0118 | 2.3469 1870 9
21 39.260 0.118 | 2.2929 2423 12
22 40.300 0.141 | 2.2361 5977 30
23 41.960 0.118 | 2.1514 10239 51
24 42300 | 0118 | 2.1349 | 10110 50
26 43.060 0.094 | 2.0989 9333 46
26 44 K80 0.235 | 20308 1226
27 47.000 0118 | 19317 1549 G
28 47.320 0,094 | 1.9194 1958 10
29 47.700 0,118 | 1.9050 1582 8
30 49,840 0.141 | 1.8281 2014 10
31 50.180 0.141 | 1.8165 3112 15
32 50.500 0,118 | 1.8058 2981 15
33 51420 0.118 | L7796 3434 17
M 52640 | 0118 | 1.7373 1044 5
35 55.860 0188 | 16445 1910 9
36 57.180 | 0.118 | 1.6057 5211 26
37 57 440 0.094 | 1.8030 1324 7
38 57.720 0,165 | 1.5959 5758 29
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Tahle 2. Retined Lattice Parameters, Alomic Parame-
ters and Temperalure Parameters

a= TA5868 A  0=RG.8737°
Lattice Parameters | b=1406719 A  (=79.4507°
1333268 8  y=84.4615°
| Isotropic
x ¥ F3 Thermal
Parameter
BA®* | 0.74740 | 005832 | 0.02190 0007
BAZ | 051504 | 0.24645 | 027035 0.008
BA® | 050306 | 0.25338 | 0.50904 | 0.009
BA* | 0.24420 | 0.44373 | 0.06123 0.008
M 1 | 030158 | 0.01275 | 0.23064 0.005
M 2 | 03185 | 000381 | 046401 0.005
M 3 | 025281 | 096075 | 073541 0.005
M 4 | 031685 | 051380 | 032772 0.004
M5 | 023337 | 047238 | 0.55645 0004
M 6 | 031123 | 048557 | 0.73667 0.005
M 7 | 0.01586 | 0.35565 | 0.31677 0.004
M 8 | 005138 | 0.34060 | 0.49914 0.003
M 9 | 005397 | 0.36451 | 0.70282 0.004
M 10 | 005025 | 032136 | 090080 {004
M 11 | 067348 | 030476 | 0.05380 0.006
M 12 | 0.65744 | 0.33064 | 0.42085 0.005
M 13 | 032190 | 0.17580 | 0.07325 0.004
M 14 | 034318 | 0.14531 | (.88363 0.004
M 16 | 082368 | 0.16017 | 0.19533 0005
M 16 | 087807 | 0.14467 | 0.38717 0.005
M 17 | 097639 | 0.15579 | 0.59678 0.005
| M 13 | 091847 | 011116 | 081623 0005 |
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Fig, 2. Atomic arrangement in each of the close-packed
layers of the Pi Bax(TiyyZross)Osn structure.
The large black circles are Ba®* ions, and oxy-
gen positions are represented by the commers
of the polyhedra surrounding the (Tig 127 r0ssa)' -
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Table 3. Diclectric Properties of Sintered Bay(Tiym
Zry50)0m and Compounds of BaO-Ti0, Sys-

tem
composition K Q T,
Bas(Tis 4raZtosea) O 40 4620 --35.56
RaTi, 0, 38 9000 15~-20
BaTi:0y 41 4600 40
[ BaTigOy a7 7000 15

40 ppm/T 2] Flo] &7k Table 3ol 4 ot 4 gz
BﬂTiJOg-T"]’ BagTigOgu‘% Kﬁ}fc‘] 38. 3t =2 ‘—?“ycrzd% J‘H
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Fig. 3. X-ray diflraction pattern fitting for triclinic Bax(TigamZry5s)0:0 observed profile mtensity is represented
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