SO 195 9 LSl p porlid wsSt (59938 (ow gy
S9. wwS | (S S

g Yl [

Tauds suaal jala (sl ou Suls Jusladl

355y oSS ¢ i 5 (526 035 o pwlige 09,5

Jl lisia lodinj g3 03,5 S g 43,5 4 peammin flo S s > 4 590 A ST 1008
S iSyigi 5 G125 0SS (slbibn oSty ST ool s fod
o ST Sl ol (T102) il b ST 29 58] 3G o b din 15 398 o 030iza )

U&u J&?’u‘//}éja)j)!’/bngA:.ﬁa(/{;TioszijJ) fj / :'/0/_._))&:4..«(.3" N&d&jJ

. F o o 2 Z
ha)@.&!j)//.ﬁwjz:;)/jx‘;}){M.(/é/;;g/t;)u/{}éjJﬁS[wﬁJx&jL?JwJ;dQ

WUghme OB M gs =
oo 1 FO°C (clos s oy i Sllae b (35 S oy W 3 5 Yo i S U g
Mgo piosre>l old Sy S
sizes Folo Jeclowl @)
Sy olbols Iie 5 iulisl el 6 liie TiOr Jliie 216l b 5 355, 0 (o) ST oo -
EPLPTIR LA KN g

FTiOr | 55439 sl Ol jleslu 1 b oe i iy 5 ol bl Coamw
5 2 (P9 7 28 w2 BY Pe=A 5P = T GmY SR ¢ o S
_ & _ gy lie £95 T
TiOz | s8] jldis  iulibl b oS of 4 “ [y s/t e STl R ©
2 (9581 e L5 b S ol 5 4 it o dbls (g o STl s sSed PG PO st S
<

SoiST o0 T 5 SiSTl g3 ol ol il celTiOs s s .ol o 2lS” 4ils iy
S ST S S5 <ol TiO2 iy o ys ¥ O39581 bk g s 5 Olin 40 09 ST
oS LI AF o Vo ltin il ggy denST S ST i3 I ldice 5 V1 Fov a FAFe e lida I

VYD) 1 gl Ll
PYAY-Y- QY : Suig Sl Ll
B 1 s 0L

o 5 e ST S 03 Sl e > palST 28l aalS s ST e il s 0l
TiOz isg 58] e > 13 Opils St ol or g o Sl 6 3 5m g (2o o7 il 0 jlti] 4 Li]s

1 SUS Y3 3y e piwd
www.JICERS.ir
18k s é.a.)l.'a'

VCee/eV/-5

238 03l S

otz oSS g ol oo jlé iy o JEo il ST i) ST (el oLl )
Ry b

VE--/-9/1V

DOR: 20.1001.1.17353351.1400.17.0.4.3

dovdo —

23 i wh g SeigpSIl lilad (gilwSe oS ©pgp—s 5 5k > 4 YL (CPY) (23,08 a5 b S ysllcsn dlge
N 5 5Vl (23,38 oo LCP dlge go5 dix s dagi 3)90 Y i (Suslyr lagjls alo (65l 05> slaptinses
BB Y cd )b g S Slg 8 osy ple 9 4 OP oy o)l Sl 4l ColSiogyy dlge ) il odd (Syxe g drw gy
ol 0 (y0)|355 CP |5 IBLC o0y s dueanST o Li, Ti b o g0 S dunST ailo (60lg0 )3 g o0 0015 e (IBLCY)
2 CP by e 95 gl (EPDDY) 00 (099580 e (sl badpd (g e S0 y8Iie g 322 pjlSie S 13
pi Mg L ok 93 (65, ST (slacSial s 5 45 sl 0 U555 stz o ol 005 5 m0 N o 10 |y 0 g0 TiO

I¥=V] ol IBLC p3lKe Ju> 4y cduoy oo Vo© jlado 4 a8 YU 23,38
o gtz 315 23le U 559liSS ) (oslemnr )3 398 uboline 5,3 9 (6599 (S pSU Bl yhows ol > 2 (ZNO) (59, ST

=)
N
=)
i
&
&
=
S
[
S
=
2
=
g
5
(@)

! colossal dielectric permittivity
2 internal barrier layer capacitance (IBLC) of Schottky barriers.
3 electron-pinned defect dipole mechanism
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Abstract: Zinc oxide (ZnO) is widely used in various fields such as electronic devices,
converters, varistors, catalysts, photoelectric devices, and piezoelectric application due to its
unique properties. In the present study, the effect of titanium oxide (TiO2) additive on the
properties of ZnO ceramic was studied. 0.5, 1 and 2 wt% of TiO2 were added to ZnO and
various properties of ZnO ceramic including density, phase behavior, dielectric properties
and microstructure were investigated. The obtained samples had a high relative density and
about 98% of the theoretical density. The results of X-ray diffraction (XRD) showed that
TiO: additive leads to the formation of a secondary phase of Zn,TiO4 in ZnO ceramic and
with increasing the amount of TiOz, the amount of impurity phase increases and the peaks
move to lower angles. TiO2 additive considerably reduced the dielectric constant and the
dielectric loss of ZnO ceramic. With addition of 2 wt% TiOz, the dielectric constant of ZnO
was decreased from 48200 to 1400 and the dielectric loss of ZnO was decreased from 20 to
5.4, measured at 100 kHz. The results of microstructure study showed that TiO2 additive will
have a significant effect on the microstructure of ZnO ceramic, so that with increasing the
amount of TiOz additive, grain growth decreases. The reduction in the constant dielectric of
ZnO ceramic can be attributed to the smaller grain size, the existence of the impurity phase
and the defect of the cation vacancy in the presence of TiO> additive.

Keywords: Zinc oxide, Titanium oxide, Density, Phase behavior, Dielectric constant,
Microstructure.
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