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Abstract

A ceramic superconductor compounds with the composition (YBa,CusOgg5)0.8Ago2 are prepared by solid state
reaction from the principle routs like Y,03,BaCO; and Ag,O with high purity 99.99%. Different measurement
were made to show the improvement in high phase superconductor such as resistivity measurement , X-ray
diffraction(XRD) and scanning electron microscope (SEM). Resistivity measurement consider good tool for
determination the critical temperature (Tc) . A better (Tc) value appeared at( x=0.2) , that is related to the
amount of (Ag ) in the mixture , and nearly equal to (124K) comparable with the pure compound which does
not normally exhibited Tc-value greater than (100K) in a YBCO-compound. X-ray exhibited to orthorhombic
phase related to high Tc phase .SEM pictures emphasized the presence of high phase through the surface

morphology for the samples under study.

Introduction

After the discovery of high Tc superconductor
compound with temperature (90k) in the system
YBa,CuzO45:5 (1) most scientists condensed their
studies on the ability of increasing the value of Tc as
a function of different parameters taken into account
.these parameters can be classified into two types one
of them related to synthesized procedure summarized
by flow of oxygen ,forming pressure, sintering
temperature and time of sintering (2,3). The other
classification related to the variation in the chemical
composition as a result of partial substitution by
isovalent elements for are earth element (4,5), Barium
element (6,7) and for copper atoms in the structure by
different elements such as (Co,Ag) (7,8) . In the
present  paper it was conensed on the YBCO
compound substituted by Ag-atoms in Cu atoms with
a ratio of (1%) . Those samples under study examined
by different measurements to find the effect of
substitution on Tc — value and the structure of the

compound.

Experimental Procedure

The mixture to make the specimens was prepared by
homogeneously mixing and grinding prescribed
amounts of powders Y,05,Ba0,Cu0O , Ag,0, all of
which were 99.99% purity , into a gate mortar.
Appropriate amounts of these powders were mixed
with alumna mortar and pestle for (2 hours) in 2-
propanole and dried . The calcinations process
performed at (940C°) for (18 hours) in order to
remove the Co, amount from the mixture as gas and
then crushed into fine powder . The calcinations and
grinding procedure were repeated three times at least.
That make insure the completely evolve of Co, —
amount from the mixture. The mixture was pressed
into pellets with a diameter of about (15mm) under
pressure (8ton) and sintered into a tube furnace at
(940C°) for (18 hours)with a rate (60C°h) by flow of
oxygen of a bout (1.25 L/min) . Then slowly cooled
to (500C°) with a rate (30C°h)and hold at that
temperature (7 hours) before it returned to room
temperature.

Result and discussion

After the successive preparation of superconductor
compound like (YBa,Cu3Og gs)0.8Adg.2 We examined it
by Meissner effect is used to show a diamagnetic
behavior at a certain temperature. Four-probe
technique was used in the resistivity measurement to
find the critical temperature as shown in figure (1). It
is clear that the value of (Tc) nearly approaches to
(124k) .through the abrupt variation of resistivity in
the temperature range (126-123)K. This result
returned to the effect of substitution of Ag with
respect to YBCO and considered the best comparable
to the YBCO -system. In other words the value of
(AT =3K) within the temperature range (126-123)K
give good indication about the neutrality of
superconductor phases in the compound and its
stability. The result comparable with YBa,CusO7.5
compound . Figure (2) It is clear that the value of
(Tc) for YBa,CuzOsss is nearly 117K x-ray
diffraction pattern ,as shown in figure (3), taken into
account with a presence of computational program to
determine the lattice constants and to show the effect
of substitution on the structure comparable with the
pure system (YBCO-compound). It is found that the
structure exhibited an orthorhombic phase with lattice
constant (a=h=3.85 A° and C=21.4A°) .This result
emphasized a high temperature superconducting
phase. the creasing in Tc value of
(YBa,Cu306 g5)0.8A00., compound reduced to creasing
in a lattice constants of C lattice.

In other words most peaks related to orthorhombic
phase with some shifting in the value of ( 20 )
appeared as result

of partial additive of Ag in YBa,Cu3Oggs. then the
effect of Ag on the structure was clear on the
modification in the basal plans , especially in c-axis,
in comparable with the YBCO-compound which has
a lattice constants a= 3.825,b= 3.894 A° and
C=11.702A°.In figure( 4) exhibited the variation in
the resistivity as a function of temperature. The Tc
value of YBa,Cu30,,; compound is equal 117K .and
ATc = 2.08K ,it was found the resistivity dropped
gradually toward zero resistance at certain
temperature. These results indicate clearly that zero
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resistivity temperature is improve by excess substitution
of Agin (YBa,Cu;Oggs ) .

The result of scanning electron microscopy analysis
as shown in figure (5) .The size of plates shapes
become smaller than those of figure(6) the grain size
are elongated platelets and their size is between
(21.53,9.23)um . It was found that the grain growth of
plate — like increased rapidly with (Ag) substitution.
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This agrees with the stability of orthorhombic phase.
figure(5) showed structure flak like grains that lead to
decrease the weak link between grain, that explain the
increase in resistivity of sample. Also similar to that
observed in the formation of YBa,Cu3O¢s.5 System
by Mattews(**) .
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Figure(1) Indicates the resistivity measurements as a function of temperature for the system
(YBa;Cu30¢.¢5)0.6A00.2
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Figure(2) Indicates the resistivity measurements as a function of temperature for the system
(YBa;Cu30745)
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Figure(3) X-ray diffraction
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patterns of (YBa,Cu;Og g5)0.6A00.2
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Figure(4) X-ray diffrection for the component
YBa,Cuz07+5

Figure(5)Morphology of facture surface of compound (YBa,CuzOg gs)0.8Ado.
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Figure(6)Morphology of facture surface of compound (YBa,CusO7.;5)

Conclusion

The study of substitution effect by Ag in the
composition  (YBa,Cu3Ogg5)0sAgo,  this  work
concluded the follwing points:-

1-fine grinding and sieving (using 45p m sieve ) of
the material before sintering periods were found to be
very effective in producing homogenous samples.

2- sintering process of pellets must be carried out at
atemperature of 940C under low blow rate of oxygen
the proer flow rate of oxygen is (1.25L/min).

Reference

1-M. Wuy, J. R. Ashburn ,C .J. Torng ,P. H. Hor , R.L.
Gao, Z. J.Huang ,Y.Q. Wang and C.W. Chu: Phys.
Rev. Lett. 58, (1987) , P908.

2-A.K.Pradhan, B.K. Roul and P.C. Jana:J. Of Matt.
Sci.Lett,7, (1988),P.1231.

3-AKikuchi,M. Mastuda, T. Maeda ,M. Ishii,M.
Takata and T. Yamashita: Jap.J. Of Appl. Phys ,27,
n.7 (1988), P.L1231.
4-J.M.Tarascon,W.R.Mckinnion, L.H. Greene, G.W.
Hull and E.M. Vogel: Phys .Rev .B.36,n.1 (1987),
P.226.

5-M. Itoh, H. Ishigaki, T. Ohyama, T. Minemoto. H.
Nojri and M. Motokawa: J. Mater. Res., 6noll,
(1991), P2272.

6-A.A.Ramadana, S. Abdel-Hady Egypt. J. Sol., Vol.
(23), No (1),2000.

7- E. Mendoza', T. Puig, E. Varesi, A. E. Carrillo, J.
Plain and X. Obradors, Physica C, vol,334. Issues, 1-
2 2000.P (7-14).

174

3- the Tc found for the compound (YBa,Cu3Ogg5)0s
AgO.Z is 124K .

4- found the structure exhibited an orthorhombic
phase with lattice constant (a=b=3.85 A‘nd
C=21.4A°).This result emphasized a high temperature
superconducting phase.

5-Appearance of texture in (SEM) images for sample
under study such as plate-like or needle -like

accompanied the formation of superconducting phase.

8-R.Herrmann, N. Kubicki ,H.U, Muller. H. Dwelk,
N. Pruss, Physica c: superconductivity, Vol.153-155
,part 2 1988 ,P(938-939).

9- T.S. Orlova , J.Y. Lava,and B.l. Smrnou, Physica
c: superconductivity, Vol .282-287, part 4 1997 P
(2635 -2636).

10- D.N. Matthews, I, Puzzer ,A. Bailey, N.
Moudinos ,G. Aivarez, G.J. Russell and K.N.R.
Taylor; Journal of crystal growh ;Vol.(91). 1988,P.
(410-413).

11-C.E.Foerster ,E. Lima, P. Rodrigues ,F.C. sernena,
C.M. Lepienski ,M.P. Cantao, Brazilian Journal of
Physics , Vol.38,n0.3A, Spetember 2008 .P(341345) .
12-P.Diko,V.Antal, M.Kanuchova, M. Sefcikova, J.
Kovac, Journal of Physics: Conference Series 153
(2009) 012009.

13- U. Schwingenschlogl and C. Schuster ,Cond-mat.
mtrl-Sci, arXiv: 0903. 3320V .

14- Nakashima T, Ishii,Y. Katayama, T. Ogino, H.
Horii ,S. Shimoyama ,J. andKishio K2008, J. Phys:
Conf.Ser 97012007.



Tikrit Journal of Pure Science 16 (4) 2011 ISSN: 1813 - 1662

(YBa,Cu306.85)08A002 wSsall Buta daja §ia Aoy cilias)
s 3gana g
Gl Cipopnn ¢ LaslsiSilly o plal] Cipsnn dxalas oy sidlly il LS ¢ YLaiVly Luig ITY) Luig) ik
(Yo s /O /O el )i ———= YoV [ £ [0Y Dl )
gadldd)
A8 Juagl) 35l s allai o Adlide ASualan DLy jpial &5 (YBACU3O6 55)0.5A00.2 5YBaCU3 06 505 galin G5 Jsas
leins &5 delu 10 Baaly A5t a2 A Bl Aapy A1 ke (a2 GLGA) Cipma L GASIYA Blha das e Leaglia
Siade VY ks il (1,A),0) g ol leSew el i o Sy 38530 ha Ayl ayd s (ulate aeli (BeaeS
ISl S 1 0y iy
Ol Caaiag - Gfiall Gl (g sl By L) Jeasil) 5 dshe dapd A0 ali day dele Yoosadd Wha el ol Jalae
s Bpmnall cilipall gl Ax8Y) il Cupelal . A8EN 1), Y0 (liyn Jamas a5V Lagd s )5S (e sl Jal A 3kl
GRS NIV YBaCusOpsis el GalS 1YE Bha dap v A8 leelll okl Ga ledoan leilag cadl
(YBa,Cu;30¢ g5)0.8Ad0.2
plasiuly Jsatl) 138 (e 8B 8y el ) oWl e skl 3 Ve L) i) A all sihall sy die A8 gila g cadl LS
SEM zulall g SN gl

175



