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Atom BaSrTiO3
X Y Z
Ba 0 0 0
Sr 0 0 0
Ti 0.5 0.5 0.4820
01 0.5 0 0.5150
02 0.5 0.5 0.041
AL 5 Ayl 48 o ga Jal 0 G 1(2) J gt
sample | X Rp Ruwp | Rexp ¥ GOF | Space Phase
group
S0 0 357 | 46.6 | 39.6 | 333 | 1.82 | P4mm Tetragonal
S1 0.26 | 28.5 | 364 | 37.0 | 191 | 1.38 | P4Amm Tetragonal
S2 0.28 | 27.0 | 352 | 369 | 1.94 | 1.39 | PAmm Tetragonal
S3 03 [ 21.7 | 29.7 [ 2842 | 2.34 | 1.52 | P4Amm Tetragonal
S4 032 | 284 | 376 | 369 | 2.04 | 1.43 | PAmm Tetragonal
S5 034 | 283 | 379 [37.89 | 227 | 1.5 | PAmm Tetragonal
(Ba1xSrxTiO3) 8 yal) ciliad & 53l A8 g ACud) Cilalaa (i 3(3) g
Sample X a(A) c(A) c/a V(A% | pr—ray (g/cm?)
SO 0.00 4.0017 4.0250 1.005823 | 64.45475 6.007700
S1 0.26 3.9980 4.0014 1.000850 | 63.95839 5.718783
S2 0.28 3.9970 4.0008 1.000951 | 63.91682 5.696676
S3 0.30 3.9960 4.0005 1.001126 | 63.88005 5.674114
S4 0.32 3.9890 3.9958 1.001705 | 63.58165 5.674778
S5 0.34 3.9850 3.9950 1.002509 | 63.44150 5.661295
Jsh — pualdg Aldlaag ) glyd Alalaa (o G gaunall ) aaal) G 1 (4) Jgaad)
(Ba1xSrxTi03) @S sall Cilial 4 gl Al 314 JladiY)
Sample X Dsh (nm) Dw-# (nm) Strain*10*
SO 0.00 42.2 44.7 8.75
S1 0.26 27.8 36.4 15.20
S2 0.28 26.8 34.6 7.50
S3 0.30 26.6 33.8 8.00
S4 0.32 24.1 33.0 14.75
S5 0.34 22.7 294 5.50

Intensity (au)
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2 Theta (deg)

S0

8 paaal) Cliall Al Aad¥) 3 gaa Cinh gia g £(1) Jeid)

423 | el sl




et it 0

2016 ale (1) 220 29 dadl Agedaill 548 jeall o glall Al ol Ao

lntensity farh amits)

Ibn Al-Haitham J. for Pure & Appl. Sci. Yol29 (1) 2016

.................................................

--------------------------------------------
.............................................

3 pua¥) adl) g Badlal) Cihall o Ja g pand) Blail) | 4 ) ol Ai) Abatd (o guunal) g Badlall Cihall: (2) o)
#1830 Ja ghill g G guusall g BiaSlall Cidall (s (3,8 o Jay (3,391 il g @ guanal) il o Jay Jualal)
& g3 ulSad) a8) ga o J05 43 galal)

A ehll A<l 8 ol A a8 ga gia g 2(3) Jead)

424 | ¢l



e 129 ) Agedaill 548 jeall o glall Al ol Ao

Vol.29 (1) 2016

Ibn Al-Haitham J. for Pure & Appl. Sci.

——z ——c v
4.03 54.6
= 4.025 K | oo
= 4.02
g 4.015 s -
£ 401 L o2
€ aoos =
2 ss8 E
o a4 3 y E
'_8" Rae J e3s =
= i -
399
= - 63.4
3985 -
398 : : s s
o 0.1 0.2 03 0.4
costration (x)

(ST*2) Cosal 34 55 poa Al Cilala i a3 2 (4) JS

6.05

& (\
595
5.85 \
575
s.7
5.65

5.6

w
(1]

Demsity (g/em3)
"
m

o= 0.3 0.4
costration (X)

(Sr™2) sl 3 A g AU i g (5) Jed

425 | oy



2016 ale (1) 2220 29 alaall e ) Adulatl) 548 poall o glall Sl ol Alae

Ibn Al-Haitham J. for Pure & Appl. Sci. \ Yol29 (1) 2016

S35 S0 Gaitall malall (g AN jgaall 3 sz (6) Jsdd)

4 Area Distribution - o IEN 4 Area Distribution - = HEI

S3 So

= - 10 28891
1::0Uﬂt ag Min 11 anas-2 Count: 119 Min: 10
g i Mean: 1191 824 Max 28891
bl e s StdDav: 3938 735 Mods: 10 (108)
ev: 3646 302 Mode 11 (859) Bina:dD Bin Width: 2888.100
Bins: 11 Bin Width: 2766.455 : s aEEa.
| Lise |  emw= Log V:24909.091 c:0 | z | V:5786.200 =3

S35 So (wiiall (SEM) 5, 3l (Image-J) gl s Julad adla gl g 1(7) JS&

426 | ¢l all



2016 ale (1) 2=l 29 sl
Ibn Al-Haitham J. for Pure & Appl. Sci.

Al 530 el o all gl ) il
Vol.29 (1) 2016

Synthesis of Nano Compound (Ba; xSrxTiOs) by Sol-Gel
Method and Study its Structural Properties

Farouq I. Hussain
Firas M.Tuamaa
Dept. of Physics / College of Education for Pure Science/(Ibn Al-Haitham)/
University of Baghdad

Received in : 5/November/2015,Accepted in :31/January/2016

Abstract

The Nano compound (Ba1-xSrxT103) as (X=0,0.26,0.28,0.30,0.32,0.34) was synthesized
by using sol-gel method, the structural properties of result compound were studied by using x-
ray diffraction test (XRD) and scanning electron microscope (SEM). the results were
exhibited and by using software indexing to x-ray diffraction pattern that all prepared samples
possess tetragonal phase and there is not any other phases were existed. also the substitution
process didn't change the phase of compound and increase in (Sr™?) ion concentration leads to
decrease lattice parameters (a,c) then the unite cell volume was decreased, as the particle size
calculated from Debye-Scherrer and Williamson-Hall equations , and the calculated density
from x-ray diffraction spectrum exhibited they were decreased with increase of (Sr™?) ion
concentration, and scanning electron microscope pictures showed that prepared particles take
a shape-like spherical shape.
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