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A Study on the Structural and Electric Properties of
Fluorinated YBaz2CuzO7-y
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(Jae-Wook Kim, Chae-Ok Kim)
Abstract

The structural and electric properties of Yi1-xYbFxBazCuz0;(x=0.0, 0.1, 0.2, 0.3, 04, 05
and 0.6) have been investigated by using XRD(X-ray diffraction), TMA (thermomechanical
analysis), NMR(nuclear magnetic resonance) analysis and four ©probe method.
Y1-xYbFxBazCus07-,, samples were prepared by conventional solid-state reaction method
using Y203, BaCQOs;, CuO and YbF3 power. TMA and high temperature XRD results shows
that orthorhombic to tetragonal phase transition occurs in the unfluorinated 1-2-3 sample while
the phase change is not observed in the fluorinated 1-2-3 samples. Superconducting transition
temperature(T.) increases with increasing YbF3 content ; T. of the sample reaching maximum
of 102K for x=0.3, and then decreases with further increasing YbF3 content. The structural
analysis and T. results shows that the fluorine doping stabilize the orthorhombic phase,
together with the increase in Te..
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X-ray diffraction patterns of Yi-x

YbFxBa2CuzO7-y.
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Fig. 2. X-ray diffraction patterns of
Yo.9YbFo.1BazCuzO7-,  samples
annealed at various temperatures.

11.89
1. -
1.85 (A
1.81 -
.77 £
2 r 7

Z 3.97 "

= a

] 3.95 -

5 393k

2

2 391+
] t ! ! L L
3‘8‘3100 500 650 750
Temperature (°C)

a8 3. @Az =9 % YooYbFou
BazCuszO7-y A8 ARpgS 83t

Fig. 3. Lattice constants of YosYbFo.1Bax

CusO7-y as a function of annealing

temperature.



0 T T T T T
{#— holding (5hrs)
2 —
2
'5 ortho. — retra.
=z Tor [, (®)
R (a)
20 I\ 4 I ' : I ! )
200 600 960 800 200
Temperawre (°C)
a7 4 dde  #AE #EEHI A
Dilatometric =41,
(a) YBazCuzO7-v
(b) Yo.6YbFo.4BazCus07. v
Fig. 4. Dilatometric curves showing the
phase transition
(a) YBazCuzO7-y
(b) YoesYbFo.4BaxCuzO7 -y
4 .

unit)

Resistivity (arh.

x=0.3
x=0.2
x=0.4
x=0.1
x=0.5

x=0.6
x=0.0

1 1 1

90 100 110 120 130
Temperature (K)

a8 5 2% W& Y;-xYbFxBazCuzO7-y
Aol A 54 F4.

Fig. 5. Electrical resistivity versus tempera-
ture for each YbF3; content x in
Y1-xYbFxBaxCuszO7-y.
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Table 1. Values of electric resistivity measu-
rement of Y1-xYbxBaxCusF,O,.
Sample(x) | T.™ T [ 1M AT,
0.0 93 925 91 2
0.1 101 99 97 4
0.2 100.4 99.4 97.3 3.1
0.3 102 100.2 98 4
0.4 9 96.8 95 3
0.5 97 95.6 94.4 2.6
0.6 96 94.7 93 3
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