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A Study on the Structural and Electric Properties of
Fluorinated YBazCuzO7-y
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(Jae~Wook Kim, Chae-Ok Kim)
Abstract

The structural and electric properties of Y1-xYbFxBa2Cuz07v(x=0.0, 0.1, 0.2, 0.3, 04, 05
and 06) have been investigated by using XRD(X-ray diffraction), TMA (thermomechanical
analysis), NMR(nuclear —magnetic resonance)  analysis and four probe method.
Y1-<YbFxBazCusOry samples were prepared by conventional solid-state reaction method
using Y203 BaCO; CuO and YbFs power. TMA and high temperature XRD resulls 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 YbF: content | T. of the sample reaching maximum
of 102K for x=0.3, and then decreases with further increasing YbFs 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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Fig. 1. X-ray diffraction patterns of Yi-x
YbFxBax2CuzO07-y.

A X~ 3 FHE w
2ok X-M 33d Y peakFT Adoleh wH
€ (103)3 (110)%, (006)2 (200)H peak 18
I (116)7 (213)H 2] peaks W= F&3 1
2olM Wzt g&d & 5 Uk ol HE o
n ez 9y 1-2-3 phase 2AERA 2
ol A Aol @abo] vehdrie A4 g
Adfolty, T3 £50 GE X-d 3 H peaks
2 BE program3 ©|&3le] AltE AxAs
ol W3 E Fig. 3o Yeluigdrh A4S abe
o] e 400CoA 680C 2 &etzdd F713s
60T A 700CE Se7tdaAM FAhsrel e
700C ool Ay Al FrrEt st &
A Ajgel AL 700Te)Fel Al AR}
4 a%} b7t Y EA skl olet e A
2E Y-Ba-Cu-O Al E47 Fdge uf
Q

Arol7h doluhxl @ Ao Y

s

Ol

2

<

R, -
7

—_—

iy b

4

o oox B K

406

: 2239 YBaCuOr 2AEAY 724, 27 o A S DAL
) =
23 g €
Sl EZ2  gs T
- = 33
M

unit)

intensity (arb.

20 30 ) 40 50 60
28 (degree)
ag 2 dxzE 2% # YosYbFo.1Baz
CuzO7-yAle] X-A 3" 2y w3,
Fig. 2. X-ray diffraction patterns of
Yo0.0YbFo.1Ba2CuzO7-y samples

annealed at various temperatures.

11.89
1.85 b
85 NEN)
1.81

NnN77 +

Latlice constant (A)

3.80 * ' ' .

7400 500 650 750
Temperature (°C)

g8 3. 2xg =4 WE YosYbFoo
BauCusO7-y A9l AR wsh

Fig. 3. Lattice constants of YooYbFo.1Baz
CuzO7-y as a function of annealing

temperature.



T T =T —r
— holding (Shrs)
k) —
E)
= orthe. — retra.
7 B S —
E (a)
20 L i ! ! { 1 .
200 600 960 800 200
Temperature (°C)
a7 4. Al #AE syl #d
Dilatometric 2.
(a) YBaxCuzO7
(b) Yo.sYbFo.aBazCuz07
Fig. 4. Dilatometric curves showing the
phase transition
) YBazCuzO7 +
) Yo.6YbFo.4BazCuzO7 .y
44
x=03
x=0.2
—_ x=0.4
§ x=(.1
- x=0.5
= x=0.6
f
= x=0.0
. , .
90 100 110 120 130
Temperature (K)
oy 5 &= uE Y1 «YbFxBaxCuzO7
Ao AF B 4.
Fig. 5. Electrical resistivity versus tempera
ture for each YDbF; content x in
Y1 <YbFxBaxzCu:07 ..
of Age & & Ak
Flg 45 YBaxCuz07. \9} Yo.sYbFo. 4Bao
Cu: 30/ v o] )‘0}‘ %1 O} {ﬂ,%% '} ’d‘o]— /] *r] z‘)}-
dilatometric= A ojt}. o] aMEL T 100ce/
min®l A& B9 ENN FAR zHow &

407

A7 AR A 2884 Vol 9, No. 4, May 199%.

4]
A FHAL F slow cooling5 ¥ Eate
680°C A bump7h vhERRtcl ERR|
9] 7,324_‘1-5:7]. }\}H}Aé N Hu}d ALx{oly} L}E}
b Aelth oA e 12 XRDHEN A 2w
FeAATHEA ZASA LW 700TAAM A
vhez Ael A e xgch Aol
dHe] Aol theuiE QL
=t S debdlFEa /v Aleldh e B
Mol A glebitel Folg xA
st =d 11 XRDu TMAH
dde] #del upehuw grek
FAHem M dxa A A
Vebbe el #adg B4

| ol 7hAl

1R e

B ;_&_ m\m

o] 7}

dol

<
RS A

Al

14

~YbF«BaCus05 ¢

A= Fig. 56 JERIQ o
H 93~102 Kolgdom, T 2=
HY ol g}

FA v Hor

Swh v A & te)
Holw TS 9

61~98 K

Aakol 909l M 1099 e
o #Hol# ATd= 26 ~ 4

Az en ool Hyg ZMow
=

[
T

, oE

24
i
—
™40
o ==
[

A 27
Table 1o viefufedct,
B 1-2-3 phasedl 43 %
ol % Tei= 123 phase
phasecl &E 3§ A o] 2% o)
et moul aela Basw
3]’;0151 A]g_g] A4 x
Tt 45 &
2} Zjll\‘é‘v,o_

e}sh

o]

5
it

o2t
o
BN
o

i
1

A
o]
=
=]
5
-
o

h
2 o

[
£

=
i

.

ot
o

o
-~
—
to

.

BTt (O e
- &8

g ®
w' o

2
;b
- ﬂn—l

-

o] o

. Y1 xYbxBaxCusk, Oy A9l 3748

54

Table 1. Values of electric resistivity measu
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