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wien Feoos PS; MV o,  4.2—300 K
M-T 4.2 70K M-pH
.M-T
FePS,; 4.2 K 0.5T .12—300 K
1-1'- 4-4'- FePS, Mossbauer Mossbauer
Feyos PS; MV o, 9.25 x 10° Bq *" Co/Pd
MV 1 1- 4 4. REF-399-D22
methylviologen a-Fe
Missbauer MossWinn 5.0
IS a-Fe
3.
2.
1 FePS, Fegos PS; MV
XRD . 001
2.1.
FePS, A . Fegos PS; MV
1:1.01: FePs,
3.03 1% 001
107 Pa FePS, . XRD
700°C 14 d
FePS; ¢ =0.5995mm b =1.030 nm ¢ =
7d. CS, 0.672nm [3=107.19° FeyosPS; MV o, a =0.879
nm b=0.94mm ¢=1.070nm B= 114.76°.

300C 2h 11- -4 4'- FePS,;

Feoos PS; MV 0.33 nm.

200 mg -1 1'- -4 4'- 2 Feyos PS; MV

5ml 150 mg FePS;

60C

48 h A T-T 3.



3022 5
2 40
e FePS L
=] - 30 [
= N o~ § —_ — i |
i LG Ss Tel =2 = £ 20
b M
g 2 - 2
S 8 =~ 10 F - ———
=] g R N
2 L
S a 1z
~AE AT ~
S |E8283: E & or =
l DA [P T TP TR T TR |
. Ly 0 50 100 150 200 250 300
0 10 20 30 40 50 60 70 RBET/K
260/()
3 FegosPSy MV oy yI:T
1 FePS, Feg.osPS3 MV ;1 XRD
H,=0.13T M,=2.6 Am™ kg™'.
FePS; x-T 70K
84 K 70 K
20 K Lok
.yT-T
X 0.5 F
2 oofp
E
x-T § -0.5
dy/dT-T LAy /dT-T
-1.0 |
T=8 26K.
T.=84K -1.5 F
1 i ] 1 1 1 1
Ty=26K. -3 -2 -1 0 1 2 3
' HoH/T
0.5 )
4 FegosPS3 MV o 4.2K M-pg H
'j’;) 0.4}
4 I
S 0.3} T T
T 0.2
=
= 2 N
m 0.1 ™
Eo 2
0.0F g0
1 1 1 1 1 n 1 L 1 " 1 " i E
0 50 100 150 200 250 300 Sk ]
WET/K
_4 - -
2 Feg.osPS3 MV g1 [T R R B P RPN B R |
-2.0 -1.0 0.0 1.0 2.0
HH/T
Feyos PS; MV (,, 4.2 70 K
M'/lOH 4 5.4.2K M- 5 Feg.osPS3 MV 4 70K
roH .70 K
FeyosPS; MV ,;, 12—300 K

M-pig H



12 Feyos PS; MV 3023
Mbéssbauer 6 B A IS QS
Méssbauer Lorentzian
Méssbauer 1 . 80— Fe 3d -10.2 eV
300 K . -10.2 eV
A B C. FePS, Fe—S e, Fe—S
Mossbauer FePS, Méssbauer C IS=1.4mm/s QS=1.54 mm/s
IS =0.90 mm/s QS= A B IS QS
1.53 mm/s . Méssbauer 10%. 1S QS
A B C A B IS
Méssbauer A IS= QS
0.86 mm/s QS = 1.68 mm/s FePS, C IS
Méssbauer FePS, Fe’*  3d AS QS
B 1S=0.88
mm/s QS=2.27 mm/s IS A QS FePS;
A B
A
Fe-S FePS, Hiiekel
1920 FePS, DOS
3d -11.9 FeyosPS; MV ¢y 5%
eV -13.8 -10.2eV. 5%
3p -13.8 -10.2eV. Feoos PS; MV
DOS -10.2 eV 15% .
Fe—S e, . —11.9eV Fe
by, -13.8 eV Fe—S e,
1.00 A v 4
300K
0.9 I
1.00 P
0.95 |
& 100
2
% o9l
1.00 |
0.9 |
0.90 |
0.85 ,
s 8

EE/mm.s

Feg.osPS3 MV .1y

Mbssbauer



3024 52
1 FegosPS; MV (1 Mossbauer
T/K IS/ mm s~ QS/mm s~ Hy/T /%
A 0.86 1.68 59
300 B 0.88 2.27 31
C 1.40 1.54 10
A 1.04 1.86 59
87 B 1.04 2.56 34
C 2.01 2.52 7
A 1.04 1.85 59
82 B 1.04 2.57 36
C 2.05 2.42 5
A 1.03 1.82 51
80 B 1.05 2.53 41
C 2.06 2.55 8
M 1.06 1.90 6.20 11
A 1.06 1.85 46
78
B 1.06 2.53 37
c 2.05 2.61 6
M 1.05 1.90 6.24 20
A 1.07 1.80 32
76
B 1.09 2.50 43
c 2.05 2.64 5
M 1.05 1.86 7.01 23
A 1.06 1.81 28
74
B 1.07 2.51 44
c 2.05 2.64 5
M 1.05 1.86 8.06 36
A 1.15 1.98 34
72
B 1.22 2.93 24
c 2.05 2.54 6
M 1.05 1.86 8.92 2
A 1.13 1.99 30
67
B 1.22 2.96 23
c 2.05 2.54 5
M 1.05 1.86 8.95 51
A 1.18 1.83 17
62
B 1.29 2.87 26
c 2.05 2.54 6
M 1.05 1.86 9.46 55
A 1.15 1.84 17
52
B 1.29 2.97 23
C 2.05 2.54 5
M 1.05 1.86 9.45 57
A 1.14 1.82 14
iy}
B 1.31 2.97 24
C 2.05 2.54 5
M 1.05 1.86 9.95 50
A 1.14 1.78 21
32
B 1.25 3.11 23
C 2.05 2.54 6
M 1.05 1.86 9.88 54
A 1.17 1.76 16
2
B 1.33 2.97 25
c 2.05 2.54 5
M 1.05 1.86 9.75 51
b A 1.14 1.74 19
B 1.28 3.02 25
C 2.05 2.54 5
IS o-Fe IS +0.02 mm/s Hy +0.05T.
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Abstract

The intercalation compound Fey osPS; MV (|, MV is the methylviologen cation has been prepared. Its crystal structure
and magnetism have been investigated by x-ray diffraction XRD  susceptibility measurements and Mossbauer experiments. Its
XRD pattern can be indexed in a monoclinic unit cell with ¢ =0.879nm 5 =0.944nm ¢ =1.070nm [ =114.76°. The dis-
tance between layers of this intercalation compound is increased by 0.33 nm compared with that of FePS; . The data of suscepti-
bility show that second-order magnetic phase transitions have occurred when the temperature changed from 300 K down to 4.2 K.
A ferromagnetic phase transition occurred below T = 84 K. An antiferromagnetic phase transition occurred below Ty =26 K.
The results of Mossbauer spectra taken in the temperature range of 12 to 300 K indicate that there are three kinds of divalent ions
with their high spin states which imply a charge transfer from guest to the Fe—S e, antibonding orbitals of the FePS; host lat-
tice and some ions have been released from the FePS; host lattice and then some vacancies have been formed. The ferromag-
netism originates from a canting of the spins of Fe’*  whereas the antiferromagnetism occurred when the canting of the spins of

Fe** have been modified at the lowest temperatures .
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