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O ABSTRACT O

Solid solutions of tin-doped barium titanate (BaTi1xSnxO3) were synthesized by solid-state
reaction method at calcining temperature 1200°C and time 2h for ratios x=0, 0.05, 0.07,
0.1, 0.12, 0.15, 0.17. The structural properties of the prepared samples were studied using
X-ray diffraction technique (XRD). The diffraction patterns confirmed the formation of the
pure and tin-doped barium titanate phase. The experimental results also showed that
compounds with ratios x = 0, 0.05, 0.07 possessed the tetragonal crystal system, and it was
found that both the tetragonal and cubic crystal systems were formed in the ratio x=0.1,
while the samples with proportions x = 0.12, 0.15, 0.17 had the cubic crystal system. The
intensity of dislocations was increased by tin doping due to the replacement of tin ions
Sn** (r=0.83A) by titanium ions Ti*" (r;=0.745A) in the crystal lattice .The density of
dislocations was highest in the sample with the ratio x = 0.1 because it contains two crystal
systems tetragonal and cubic. The higher percentage of doping with tin causes an increase
in the unit cell volume, and the crystallization rate in the samples decreased from 97% to
90%.
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0.17 4.020 | 4.020 | 64.965 Cubic Pm-3m 6.269 92.5
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;= FWHM (11)
B
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total area
(12)

B peak hight
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:[32] Smallman

& =D'1 (lines/m?) (13)

o bl g DA) hghd sy lgie jums sl 8 g AN gk 585 dap Ll e cleDAY) GBS Caps
A asaigl) il S JOUA) 8 Jaay bl Ay 8 cue adl e g A Capmy G bysld) 8 Aalidll Baag
(il 55l AL A5l 2-5 Jsaall cy Cus bysl) g gyl Gy Jeald) Tadll gl oA b W Ll
(ol aaally (JSal Jales cchaiiall vie Aadll Gmjes sl ddluall clily ) ALaYL «gall SL olanyl;

LAleMasy) aals
Ll slall el anally BTS, ASuauad) clill b clyglal sail ailad) olad¥) :3 Jgandl
X 20° hkl | dwa(A) | FWHM k D(nm) (8) x 10*
(rad) Lines/m?
0 31.49 101 2.8384 | 0.004416 0.666 24.133 12.514
0.05 | 31.49 101 2.8388 | 0.004454 0.666 23.925 12.268
0.07 | 3151 101 2.8371 | 0.004782 0.692 23.154 12.217
0.10 | 3151 101 2.8368 | 0.005271 0.752 22.829 16.719
0.12 | 3145 110 2.8421 | 0.004869 0.756 24.839 13.359
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0.15 | 31.47 110 | 2.8405 | 0.004904 0.756 24.663 13.913
0.17 | 31.43 110 | 2.8443 | 0.005131 0.744 23.196 14.017

Generated Structure of BTS, Ceramics :BTS, ¢lualpud) dudy Ju8455.7

LS Al 2asY) agm clily e alaeY (PCW iy alasinly BTS, cliayndl a1 5an5 ol
LY Aal sans 55 JSal (i Agysld) AW 8 Lgraa gy <Al Ailuall o Capaill e ULl 538
A Llie aaSdly ol sl Cpaallaill AN G 2la¥) G WS el

X=0 fﬂ
/ @

X=0.1
(Tetragonal)

A ag sl 5k @b gl BTS, dSualmad) calisall 406Y) 4080 Sang 15 Sl
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