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(a) (b)
2 BEHRTHOEHAE
(a) WL (b) BEY2
1 1NRFERSH
atom x y z atom x y z

Mo 0.22192 0.09218 0.09822 | N(1) 0.0987 0.3670 0.3064
S(1) 0.11775 0 0.0648 N(2) 0.3515 0.3396 0.4505
S(2) 0.32442 0 0.1702 (1) 0.2236 0.2360 0.2380
S(3) 0.14108 0.19651 0.1449 c(2) 0.2249 0.2957 0.3103
S(4) 0.30379 0.18481 0.23533 | G(3) 0.1558 0.3349 0.3090
S(5) 0.22680 0.13959 -0.03641 | C(4) 0.2944 0.3197 0.3881

a =1.8748mm, b =1.5360mm, c¢=1432mm, a =7 =9, fJ=112.02°
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B 341 T Fermi BER(Ep) MR RERFITB NS R . BIE LE  BREBHZEFIS, 1 F12 WE
KEHMYU. B THEABSFRRPFSETFRE, SREFEME L. NBFELE BFHE
RN, BRE B RESE, IR ETEAAFSAEARBHNETAR, FHZMFE
B2, {EER Fermi BE4% b\ FRUHFBREI K, 2 BIZE 1.0eV F1 0.5eV 24 5, Fo A B4 BR — MR /N
0.15eV. X FHREHF WA AR THEAB FZHMBEEAERABRE . BHFHTHERTS
B (DOS)E LiE £ K RIE . Fermi R T MW, M FEERESAMELE, BHF2E,
HWEMHFZRIMEREAN 1.0eV, EXEER . NESY I M2 W ERBIRNNES
FH,MEEM 30°CZEE E TR 80°CHT ,1 BB FHEMN2.28x1077Q - om ™14 KB 2.40 x
60 leem™ 2 MBS ERMN2.54x107°Q rem BB KB 2.4 x1073Q rem™ !, B R, 102
HERNLTFESFEEE, BEMNEREN T BT X, FFE52E2EM B 228, F
1A 23RER K BT HEP(ELN)* HEF R MR, it St EERRTHRH
FéE ERHTESLTRMELS R .

*2 2HRFURSH

atom x y z atom x y z
Mo(1) 0.59220 0.66200 0.4137 | N(11) 0.8956 0.4043 0.2773
Mo(2) 0.57010 0.85210 0.4230 | N(12) 0.3426 0.3787 0.2830
Mo(3) 0.61130 0.83770 0.0910 | N(21) 0.2082 1.1820 0.3333
Mo(4) 0.57240 0.65020 0.0842 | N(22) 0.7631 1.1817 0.3046
K 0.0663 1.2466 0.2480 | N(31) 0.9572 1.0809 0.2139
$(1) °  0.6120 0.6011 0.4804 | N(32) 0.3949 1.1411 0.2203
$(2) 0.5864 0.8776 0.4939 | N(41) 0.1971 0.3391 0.1672
$(3) 0.6190 0.8951 0.0241 N(42) 0.7506 0.2945 0.1900
S(4) 0.5814 0.6217 0.0136 | C(14) 0.5991 0.519 0.3444
$(01) 0.8059 0.7602 0.4017 | c(13) 0.6027 0.4526 0.3117
$(02) 0.3526 0.7602 = 0.4100 | C(12) 0.4551 0.4104 0.2956
$(03) 0.3651 0.7624 0.0996 | C(11) 0.7633 0.4246 0.2925
S(04) 0.8166 0.7205 0.1015 | C(24) 0.5287 1.0255 0.3677
s(11) 0.7728 0.5714 0.3612 | C(23) 0.5060 1.1043 0.3415
$(12) 0.4168 0.5620 0.3716 | C(22) 0.6491 1.1456 0.3201
S(21) 0.3629 0.9705 0.3934 | c(21) 0.3441 1.1470 0.3358
$(22) 0.7195 0.9659 0.3771 c(34) 0.6426 0.9845 0.1573
5(31) 0.4524 0.9485 0.1383 C(33) 0.6553 1.0499 0.1879
§(32) 0.8107 0.9198 0.1352 | C(32) 0.5130 1.1014 0.2058
S(41) 0.3568 0.5516 0.1165 | C(31) 0.8211 1.0693 0.2033
S(42) 0.7131 0.5242 0.1286 C(44) 0.5176 0.4783 0.1377

C(43) 0.4977 0.3965 0.1608
C(41) 0.3307 0.3666 0.1658 | C(42) 0.6393 0.3403 0.1786

a =0.78930nm, b = 1.47880 nm, ¢ = 2.88269 nm
a = 87.50°, B = 88.9780°, 7 = 86.2530°
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B¥ PiE Hy/eV 1<) 103 c 3
Ss -8.77 1.960
Mo 5p -5.60 1.900 _
4d -11.06 4.540 1.900 0.5899 0.5899
3s ~-20.00 1.817
S 3p -13.30 1.817
3d -8.00 1.500
4s -4.34 0.874
K
4p -2.m 0.874
2s -26.00 1.950
N 2% -13.40 1.950
2s —-21.40 1.625
¢ % ~11.40 1.625
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K +1.47, +1.48, +1.45 1 + 1.47) , 35 B0 Br LR ECARBR [ S(3) # S(4) , fAiE N Sy ) LB sB 75 4y
LR A (RO A 8050 ~ 0.8, — 0.8 F - 0.5) , 32 I 42 5 25 T 45 40 0 AR e W ik R 6
B/, X AT S Mo NMR 899U B 25 R B BB IE . 7E®Mo NMR % ,1 1 2 fyf5 5053 R B, 1
H 1 RN B M 1527.2,2 R1526.7, & AR B BOE . A =FBR L BT 0 A F , SR R AR
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£4 HHAB-11.8~ - 11.6eV EEAREENAR (e)

= 3] total Mo Sy S, Sa N C K
1 4.00 000 W 243 00-3640-58 0.09 | 0.29 | 0.06 | 0.19
2 4.00 N s°-°°p°-35d°‘53‘ 0.12 0.30 0.05 0.20 0.00
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#H | dyuewo Pyie—o durs, Pr—s, dMo—S‘ Py, duo—s,

1 0.283 0.122 0.231 0.721 0.210 1.148 0.245 0.535

P,
Mu—'Sd
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The Investigation on the Band Structures of the Anions of
Mo,S,(i — mnt),(Et,N), and (Et,;N);K[Mo,S,(i - mnt), ],
[i- mnt=S,C(CN)%~ ] Complexes

CAI Shu- Hui’®  CHEN Zhong®*

( Department of V) Physics and » Chemistry , Xiamen. University , Xiamen ,361005)
SUN Fu - Xia GAO Xian — Cheng LU Shao — Fang
( Fujian Institute of Research on the Structure of Matter , Chinese Academy of
Sciences , State Key Laboratory of Structural Chemistry , Fuzhou ,350002)

Abstract The anions of complexes Mo,S, (i — mnt),(EyN), and (EtyN)3K[ Mo,S,(i — mnt), 15[ i — mnt
=S,C(CN)?- ] form special chains in the crystals. In this paper, their band structures have been
studied by using the tight — binding energy band method within the extended Hiickel scheme. It is found
that there exist weak interactions between adjacent anions and this kind of interactions is the basis for the
formation of the chain. The chain structures are correlated with the semiconducting properties of the
crystals. The calculated densities of states and crystal orbital overlap populations show the charge
distributions and chemical bonding properties which coincide with the experimental results.

Keywords [ Mo,S, (i — mnt); ]~ anions, tight — binding energy band calculations, structures and
properties



