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Innovative synthesis of the perovskite-type hydrides and development of their basic
physical-properties: creation of new properties and functions
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In the hydride compounds with the perovskite-type structure, the valence of
hydrogen ions is -1 so that the valence of the cations cannot become large from the charge neutrality.
This leads to the small electronic band-overlap between hydrogen and cation, indicating small covalency,
namely weak electron-phonon interaction which is important for the appearance of superconductivity. In
conclusion, we have obtained the useful information that oxyhydride compounds are preferable to hydride
compounds for the high-temperature superconductors. Moreover, we have found the addition of platinum
Bow@er_is very effective for the hydrogenation due to its catalysis. In_summary, we have obtained some

asic information to obtain the guideline for the creation of new functions and physical properties,
including new high-temperature superconductivity, in the compounds with hydrogen.



40
Te
T. 25K
B( ) CC ). N(
) .
D
Sry.xBaPdH3 5
@) 1
YB32CU3O7, YB32Cu306

YB 32CU3 OXHy

)

400

), O(

SI'] _XB adeH3_5 1

| i | H
OcP 0

o0

APdH, (A=Sr, Ba)

1.
APdH;(A=Sr, Ba)

SI']_XBaXPdH3_5
Sr Ba Pd 1.1

Sr,Ba,Pd 2
CaH2 CuO

150
24

C.‘ Glass wool & D
A\
(CaH, + CuO)
2.
X
SI']_XBaXPdH3_5
SrPdH3_5
x(Ba) 0.7 3 Ba
Pd-H
Cc
4p | SrBapdHy,
a1l |
~ "// C
40 ¢ ‘ 1
.*kﬂ
3.9 '/‘/a‘/'/h/./ i

3.8

0 02 04 06 08 10
x (Ba)

3. Srl_xBadeH3_ >
Ba



SQUID

2 K

WIEN2k
SI'] _xBaXPng

Sr
Ba H
Ba
BaPdH
H
1
1s
1 2
2 M
YB32CU307 4
”%uz
-Cul
4, YB32CU3O7
YB32CU3O7
CaH, CuO
YB32CU3O7

5.

150 YB32CU307

100-160

X
XRD
YB32CU307 110
XRD
110
XRD
103 110
a
y 1
T T T T T
YBa,Cu;0,H,

Intensity (arb. units)

‘ y=0.55 JJ\\
L.
‘ . JJL
L
- - y=0 g
Z mg’”%@n § g q = ||E
: T R s 3
, | ! 1 L il
10 20 30 40 50 60 70 32 33
2q (deg.) 2q (deg.)
6. YB32CU307Hy X
7



0.5 ‘ ‘
YBa,Cu,0H,
0 w
D 09 S
a -0.5 1000000000000 ’“““ g ;]
> »nwow"w»w’" .-F"' <
L y=0.55 e /:
= -1 (W R
© y=0.25
-15 ;uuunomnmouonﬂ“.. |
y=0 H=5Oe
ZFC
2 L ) ‘ (
0 20 40 60 80 100
T(K)
7. YBa,Cu;07H,
YBa,Cu;0¢ 8
YBa,Cu;04
YBa,Cu;0;

O’ic_)ycuz

Nt v
Ba ® ; = ™

""\‘:' P o O
y GO0

8. YBa,Cu;04
YBa,Cu;0;
YBa,Cu;04
YBa,Cu;04
9

2 : |
YBa,Cu;04H, 20 wt%

10wt% e
1.0 - 120 W: :
H,:1latm e el
> 08 . : : ‘
® . : °
. . )
0.6 o b Suw
. : .
0.5 wt%
e ¢
04 - . 8
. s °
0.2+
.
.
. 0 wt%
0."...‘.‘.‘OL
0 2 4 6 : 10 3

(W)

9. YBa,Cu;06H,

1
H. Yagyu, M. Kato, T. Noji, Y. Koike
Synthesis of perovskite-type hydrides APdH;
(A = Sr, Ba) by a new method using CaH, as
a H,-source, Physics Procedia, ,
Vol.45, 2013, pp.109-112.
doi:10.1016/j.phpro.2013.04.064

NdBa,Cu;07H s
2014 9 17
2014 9 20

10
2014 8 31 2014 9 2

YBa,CuOH, 74
2013 9
16 2013 9 20

WZCH3O7HX
26
2013 9 4 2014 9 6

APdH; (A = Sr, Ba)
" 2013
327 2013 3 30



H. Yagyu, S. Ayukawa, M. Kato, T. Noji, Y.
Koike, Search for new superconductor in the
perovskite-type hydrides APdH; (A = Sr, Ba),

25th International Symposium on
Superconductivity, 2012 12 3 2012
12 5

@
KATO  Masatsune

2

3)
KOIKE  Yoji



