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oABSTRACT o

We prepared Samples of high-purity nanopowders from solid solution Baxs-
xSrxTi0.93SN0.0703 by solid-state reaction method for ratios (x=0, 0.1, 0.2, 0.3), and their
structural properties were studied using XRD technique. The modified Scherrer method,
Williamson-Hall and Size-Strain Plot Methods were used to analyze diffraction patterns
and calculate the crystallization and strain volume. The structural measurements showed
the high purity of the formed solid solutions, and the presence of both tetragonal and cubic
crystal systems in the crystal structure of all the doped ratios x. Doping with strontium
leads to a decrease in the dimensions of the unit cell with increasing doping, and the
proportion of the cubic crystal system increases, and for higher ratios an additional
structure is formed in the material belonging to the compound BaSnOs. The results of the
different methods used to analyze the crystallization size and strain converge, as they show
that the crystallization size is within the nanoscale, and it decreases with the increasing
dissolution of Sr?* in place of Ba®" in the crystal lattice.
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Phase ratio Crystal Space

x a=b(A) c(A) V(A %C
%T,%C System group
81.5%T 4.0005 4.0181 64.3057 Tetragonal P4mm

0 98.22%
18.5%C 4.0101 4.0101 64.4870 Cubic Pm-3m
55.9%T 4.0075 4.020 63.931 Tetragonal P4mm

0.1 96.71%

44.1%C ¥,49A1 v,49A6 63.7165 Cubic Pm-3m

35.2%T 3.9765 3.9967 63.1991 Tetragonal P4mm

0.2 63.3%C ¥,AAY4 ¥,A9AY4 63.2317 Cubic Pm-3m 94.11%
1.5%C* £,0AYY £,0AYY TA Y EY Cubic Pm-3m
40.7%T v,4%0A v,3AY 62.6088 Tetragonal P4mm
0.3 56.8%C T,AV4AA ¥,AVAA 63.0363 Cubic Pm-3m 91.28%
2.5%C* £, Ay £, AY 68.1923 Cubic Pm-3m
*:’BaSnO3

Crystallization Size : jglill aaa. ¢

i e g (Al Al ey (lo )slall sasaia alsall Banyill 4L yeS s il ailiadl) adias

AilyeSo il Slisasdll aas Ao 5 WS dald) b Glaia) aaag dilyeSl QUEY) cilils 6y
pa i Al o sl Bland) Galedl o) aaall hagie Glua &5 1[2] s Ay
Ly /f st sy (M=S) Aaeall )0l iyl ¢5) J<al & Al 78 Lty cOSH iy
Ly B.00S0 Ly ay DA (0 (W-H) Jsp Gsmsally dooyhag (6) JSN 8 dsnd) Il /cOS0)
G mey DA e (SSP) paalls JeiV) Lbie ik o7) JSH e WS Aising
Jsaall b il caalss (8) JSa & gudl (dRBriicos8) Lxdsy (dpkiBriicosd)?
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Baj- clall Jolaall duglill ) IS o bl aaa (uld 3 daidd) Gyl caean LBole (il daa)
gyl il Jaf (4081 Tig.038n0.0703

Strain: jlaiiy)
3oLl 45l A Cpana lalga¥) e A3 Ll i 8 ogdnl da ol Luliie (go Sual) JlailV) iiey
il & sy« ledlly Al 4 Gle AN e AKAN il (B s JSE e clagdall sda (5
0ol sy ShalgaV) L i Al doyshl)l Gluad) agaa Jlatl Lol GAY) gay¥! jalaas Jadi .5
el algay) s OIS Legag [TT] (2ulilly ¢ pelSall) Lyhall dalledd) didee Pla Al Gluall pal iy
Ji a5 daal 2By A D) 3 diig dad Jss 555 ) 525 LB 8 sl b
35l G gl ADal Tty . (DKT) dpsll) lgiad) G 2oLl d g ce (go Sl Jlait) A §dd /d desl
Clan il sda 5 L aadll et Cun & 0d dad B claagil) 06 .2(8d + d).sin(6 + 860) =n. A
s e dnslll dndl e Galaal) algaY) calins L 9AT (W dus (e asS o dusll) Al (e
dad aant bt LAY Sluall pe el mlacy el (sl slatVly duall pans Glayy sd @A
Lunadl mill) caalaig ((SSP) Jlai¥ly aaall cillaladeg ((W—H) Jsa Osuclily cillabaia (g5 Suall Jlait)
Ay A TiY(1=0.7454) assaid gsl e SN (r=0.83A) i) Phatl Gl ) +(2) Jsaad)
Calgh alad st e Aal salall A sl Al & Clagds Cuew Bay L, SITig.038N0,0703 caleall Jolaal
sl Aal) Joha e culalgn) Lo ognliall ase 5l jpsaill g1 i) Chaas of Jlaels duysldl A<ual)
il BaZ'(r=1.49A) asil) clisd Jlasad Llee 595 .X=0 dousdl) tie i Llle Lo (¥) Joiad (pw Cus
Cred Al e pealy K Al 8 lalga) mlaasl ) Ayl Al 8 S (r=1.32A) 4 i
UCmall SlalgaY) G paiis Las aglll die S8 o gy iall o) il Chas o Jliiels Sall 3 SP
3525 Can oY) Joaad) G WS aspllly paesill ) o) pladll Choas e daslilly Ayl Al 4
salall 45y ABaSN0; el U8 ey x=0.3 Locall ie Aoyl Al & Y LaalY) dad 2
Gle DA A el (8) ADkal) caaxiiiol Al 3 anSally el Guyshl) uelladll salgs ) sl
LAY Gae By e DA A3ES 5 capelal ) (V) Jsaall b ol caaliiy
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Aagili ciliSyal Kfj.m\ (aibadd) Ay puaad

LAl (8 ohal) Ao alaie¥l A sld) dial) B N LaaiYlg Ay glal) CileDATY) ABUS slill aaa 1(2) Jgaad)

Scherrer M.Scherrer Williamson-Hall method The Size—-Strain plot method
(l/m?)  ex10” 8(l/m?) }
X D(nm) D(nm) D(nm) 10" . D(nm) 10" ex107
76.44 14.14

0 84.421 35.96 1.711 5.5 42.042 5.658 5
70.07 15.49

0.1 87.359 33.923 2.037 4.25 43.120 5.378 !
61.04 8.944

0.2 64.020 28.395 2.684 1.25 22.127 20.425 3
50.80 10.95

0.3 79.700 27.825 3.874 2.5 31.730 9.9325 4
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