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Rare Earth Transition Metal SulfidesABS;
Yang Qiuhua, Fu Xixian’, Wang Xiaodong

(Department of Chemistry, School of Science, Tianjin University, Tianjin 30072)

Abstract  Preparation,crystal  structure,electrical and magnetic properties of ternary rare earth
transition metal sulfides ABS,; are discussed in the paper. The vanadium and chromium sulfides crystallize in
a monoclinic layer structure ,while the other ABS; sulfides crystallize in a hexagonal structure. XPS
measurements of these sulfides indicate that the transition metal is trivalent in the VV and Cr sulfides ,while it
isdivaent inthe Mn, Fe,Co and Ni sulfides .The electrical and magnetic properties of the sulfides are related
to their structures and the electronic configurations of the transition metal ions.
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Tab.1 Unit cell parameters of ABS;
£ b/A c/A b/ S
Lavs, 5.985 16.854 11.158 89.7 1125
NdVS, 5.886 16.800 10.958 89.3 1083
GdVS, 5.847 16.372 10.866 89.4 1040
LaCrS, 5.970 17.110 11.033 87.5 1126
NdCrS; 5.889 16.446 10.859 87.8 1051
GdCrs, 5.838 16.205 10.703 86.9 1011
LaMnS, 10.370 5.772 537.5
LaFeS, 10.314 5.806 534.9
LaCoS; 10.318 5.776 532.5
LaNiS, 10.295 5.762 528.9
2 ABS, K
Tab.2 Chemical shift of transition metal K-absorption edgesin ABS;
K (£0.5eV) (*AEleV)
LaCrS, 5996.25 7.4(5.0)
LaMnS, 6543.80 5.80(5.0)
LaFeS, 7118.49 7.0(6.5)
LaCoS; 7717.68 8.0(7.4)
LaNiS, 8337.10 5.9(5.3)
a AE
bCrS, AE 7.6eV
LaBS; XPS , 3
N e, LaBS;
, . LaBS; La
LaBO; La o LaBS;
) : LavsS;  LaCrS; +3 2s 3s
o 33 ’ . SZ_ 822_)



http://hxtb.icas.ac.cn 2002 65 w8l
CusS XPS [, XPS : (LB V Cr
A*B*3S%, (2) B Mn. Co. Fe. , La**B?'2570.5(S,%).
3 ABS, XPS (ev)?
Tab.3 XPSbinding energies (eV) of ABS;*®
(B) (S (La)
Lavs, 3d 0.1(1.0) 3p 45 5p 17.8
3py, 38.9 (40.7) 3s 13.2 4dg, 102.1(102.7)
2py, 514.6(516.6) 2p 161.3 3dy, 836.5(834.5)
2p 522.1(524.1) 2s 2253
LaCrS, 3d 2.0(2.4) 3p 385.0 5p 17.6
3py, 43.0(43.2) 3s 14.0 4dy, 102.3(101.1)
2py, 575.8(576.0) 2p 161.2 3dy, 836.4(834.4)
2p 585.3(586.1) 2s 225.1
LaMnS, 3d 1.2(1.0,35) 3p 3578 5p 17.6
3py, -(48.3) 3s 11.0,135 4dy, 102.3(101.5)
3py, 639.2(640.9) 2p 161.4 3dy, 837.6(834.1)
2p 650.0(652.9) 2s 225.4
LaFeS, 3d 0.3,3.1(2.0,4.0) 3p 4.6 5p 17.8
3ps, -(55.2) 3s 10.5,13.0 4dg, 102.6(101.2)
3py, 706.0(710.5) 2p 161.4 3dy, 836.7(833.7)
2p 719.9(724.0) 2s 225.4
LaCoS, 3d 0.2,1.5(-) 3p 3877 5p 17.8
3py, -(60.6) 3s 10.5,13.7 4dy, 102.3(101.5)
3py2 778.3(779.6) 2p 161.3 3dy, 836.7(833.6)
2p 793.4(795.2) 2s 2256
LaNiS, 3d 1.1,2.8(1.0,2.0) 3p 4574 5p 17.7
3ps, 67.1(67.1) 3s 161.1 4dy, 102.2(101.1)
3py, 852.7(-) 2p 161.1 3dy, 17.7
2p 869.8(-) 2s 2255
a ABO;
3ABS,
ABS; 4, , AVS;
Seebeck s Lavs; , NdVS;
Gdvs; o AVS \% 3d S 3p ,
S 3p ; Jellinek (e (8] o
AVS, ACrS; » 300K 10%(Weam) o
Gd>Nd>La, « 300K ACrS Seebeck
ACrl_X3+CrX2+S(3_X),20 ABS; \% Cr
ABO; ol » LaTiOq » LavOy , LaCrO,
o NaBO, O, NaTio, » NavO, » NaCrO,
LaMnS;. LaFeS;. LaCoS;. LaNiS; , Co Ni ,
Seebeck ; Mn Fe p , ; Mn.
Fe. Co. Ni (101 LaBS,(B=Mn. Fe. Co. Ni) , MnS,
LaM I’ng, ’ Mn2+ b H 3d5;
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, . MnS, &
o' . FeS,. CoS,. NiS, o . LaFeS,  FeS,
) s LaFeS, , Fe** ; FeS, , Fe
S , Fe** . LaBS,
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4 ABS; , Lavs, Cm (350X 10°cgs )s
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GAVS, Lavs, , ,
Dc,! T ( 1, NdVS, GadVs, Lavs,
, Dc,, , NdVS, GdVS, 3d . \Y
4 ABS, N
Tab.4 Electrical and magnetic properties of ABS; compounds
¥ 300K
M) qPIK ( ) (300K)/(nmV/°) eV
/ohm cm
Lavs, 2.83 3%103 +9
NdV'S, 4.24 459 -180 5X10° +10
GdVs; 8.37 8.43 -50 10X 10°% +10
LaCrS; 3.70 3.87 -350 5X10° -800 0.48
NdCrS; 5.00 5.30 -140 6 10° -300 0.50
GdCrS; 9.40 8.83 -50 7X10° -200 0.56
LaMnS; 5.50 5.92 -300 1.0 +22 0.05
LaFeS; 4.00 4.90 +450 0.3 +19 0.08
LaCoS; 2.32 1.73 -110 4X10? -1
LaNiS; 1.35 2.83 -25 1.0X 1072 -11
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