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BAESHFITRS B1 KAz AgS) T HWHAMTHEIFENT, HITHEDIHN Dufl Cs.
B RHF I HAB B R Cou 2 AglSAg2 @M1 116.7°. 5 D fyMINI @M 120. °HEF
XK. Wies BILYP BBIM AR Culti £ AglSAg2 @0k 100. 5°, SHIN DulG@AMEBEK
B 1 AT, BILYP i+ &[Ag » (Ag:S)]' B KL H/ANT RHF SR WE 1 ETUE
%, f RHF H#QE] C. B AREXR T Da» BHZEMR/AN. Wk BLYP it HA3 C.i9H S8
KT Du- BHBMK BREAFEEFHALBEE, AF CHRBREMWRE DuRERE.

Table 1 The bond length, overlap population, Mulliken charge, binding energy(E,), average binding
energy (E,) of the [Ag « (Ag,;S)]* cluster at RHF level and BALYP level
Bond length Overlap M utliken

£y E,
Method Symmetry /nm populstion charge
eV /e¥
Ag—S Ag—S Ag 8
RHF Dy 0,249 8 0,241 0. 560 —0. 681 4.558 1. 140
Caw 0. 249 5 0. 242 0. 547 —0.642 4. 562 I.141
B3ILYP Dy 0.242 8 0. 260 0. 469 —0. 408§ 6. 657 1. 664
Can 0.244 0 0. 241 0. 406 —0. 217 6. 914 1. 729

Table 2 The bond length. overlap population, Mulllken charge. binding energy(E.) . average bining
energy(E,) of the [Ag » (Ag,S);1* cluster at RHF level and B3LYP level
Bond length Overlap Mulliken

Method Symmetry /nm population charge B B
Agl—S Ag3—S Agl—S Agdi—S Agl  Agl s feV fe¥
RHEF Do 0.2550 0.2466 0.151  0.266 0.365 0.495 —0.672 8 101 1157
D 0.2692 0.2481 0,151  0.244 0.454 0.551 —0.731 . 440 1. 206
Cn 0.2470 0.2552 0.264  0.206 0.475 0,323 —0.610 8. 122 1.160
Ca 0.2546 0.2476 0.211 0.262 0.286 0.446 —0.575  B.180 1.169
BILYP  Da 0.2467 0.2401 0.204  0.280  0.280 0.382 —0.405 12,425 1.775
D 0.2609 0.2432 0.166  0.261 ©0.308 0.424 —0.385 12.578 1.797
Cao 0.2422 0.2465 0.243  0.232  0.320 0.1538 —0.216  12.780 1.826
Cu 0.2463 0.2422 0.233  0.241 0.168 0.321 —0.225 12,883 1. 841

Table 3 The angle parameters of the [Ag « {Ag;S); 1% ¢cluster

Symm. Method ~ AglSZAg3 ./ AgiS2Agd ~S2AglS5 | Symm. Method ~AgIS2Ag3 ~ AgiS2Agd .~ SZAgISS
Dy RHF 121.5* 107. 0 Con RHF 115. 8* 112.7° 174. 7
BILYF  124.4° 1. 1* BILYP  10L6° 93. & 168. 0°
Dy RHF 134.9° Cos RHF 109, 3¢ 108. 5°
BILYP  135.1° B3LYP 97. 5° 96. O°

Agl
5
Ag3d
Ag2 Ag2
Da. (RHF) Dry (B3LYF) Ca. {RHF) a. (BILYP)

Flg. 1 The geometrical structure of the [Ag + (Ag,S)]* cluster
HAE 2. X2 HEXIWR, (A (AgS). " FH 4 HTRTFENNE, LTXHHRELTFN
Dy, Dy CoFll Coue Co W Cu M HUENB S AT EEOABMIRE Coxt Bt A -
(Ag:S), " EENIAMI A EETE. RHF M EREHA C. W I C. BHIEFHE#A) Da
#3. Wik B3LYP i+ R8BI Co M Co B R L th RHF BB W EEH. BAFENT
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Cr. (BILYP)

. Ags

" 52 1 Ag7
¥ Ag Agd

Dy (RHF} D, (SLY'PJ L2 (RHF) Ca (BILYP)
Fig.2 The geometrical structore of the [Ag « (AgS),]" cluster

DaF Do i+ W MRS RHIE . Bk BILYP 838 4 FWRE Lk RHF HRES RN
BESE BRZAETLAY. B RHF RS OMHARNBELBT R Du>Cu>00>
Dy, T H BILYP HRBBNER N Cu>Co>Du>Dy. AT X EE T ES ROXIH
BTN, TRBFRAHMR FHEERN.

B B3LYP it WA RT R, HE[Ag - (AeS) I BRBEMR R Co. ¥ i MEE
[Ag « (Ag,S). 1" EWR R Cuxdfrit. HEEROT:

H#ELAg - (AeS)TTLFER'A, ATHENR:

le* 1ai 2at 2e' 3¢' 1ad 3af 4e' 4a? 5e* 5at 6e* Tet 2a8 6af Bet %' 7a? 3a,% 106" 8al.

HOMO & 8a; 813l . Hy Ag B9 445s F1S Y 353p PLiHA R, SER )9 —10. 954 eV; LUMO
& %a; B,  Ag 9 5552 F1 S A 3s3p BLEH K. SRR —7. 202 ¢V, HOMO-LUMO #EBE
% 3.752 eV.

H#E(Ag « (Ag.SR] "HTEN'A,. AFEHEN.:

15 1a2 182 Y} 2a} 2b2 b2 202 2a% 36% 4af 36 3a2 5a? 4b2 AB? Aa? 5B% Sa2 6% 6al Th Ta? 552 642 882
8aZ 962 9at 652 108} T 78: 82 104% 1142 1182 1252 862 9at 952 1042 1242 1342 1062 1442 116 138}
10a2 1542 1232 1482 1642,

HOMO 2 16a, ¥ill. B Ag A9 4d55 1S i) 3530 $LEHA ., BB K —9.857 eV; LUMO

R 170, BB, B Ag A 455 F0 S 8 353p PUBE R, BB % —6. 228 eV, HOMO-LUMO fEp:
2k 3. 629 eV.

3 5 ®

(1) FIBSLYP i HR M REWAHARAg + (AgS)THEE Cu BN E SN, H
BlAg + (Ag:S)T" B CoXtHEM BT 2.

(2) M F&R-FELRARN TABEROHNBELRE FHRHA. FB Hartree-
Fock i HMERRTH. |

(3) EBlAg + (AgS).] WBEATEN Ag.S(Co)» HRARHALLERBR S —4 Ag,S
(Co) BRI — 4 Ag TTRERE K.

(4) FElAe + (Ag;]*FIlAg » (Ag,S), ]+ LUMO f#R % Sl 53505 —10. 054 eV
F0—6.228 eV. RIXFREAEHAHBAT, THIENREILT O 8 b T RGBT
ER.
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Ab initio Study of Silver Sulfur Binary
[Ag . (Agzs)n]-‘- (n= 1, 2) Cll.lsters

[
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(State Key Laboratory of Theoretical and Compuational Chemistry.
Institute of Theoretical Chemisery, Jilin University, Changchun, 130023)
GAO Zhen, KONG Fan-Ac
(State Key Laboratory of Molecular Reaction Dynamics Institute of Chemistry.,
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Abstract The possible geometrical structures of [Ag + (Ag:S), 1T (n==1,2) cluster were opti-
mized by using the methods of @& instic Molecular Orbital Restrict Hatree-Fock (RHF) and Densi-

ty Function Theory (DFT). The corresponding stable geometries and electronic structures were

obtained. That the two clusters can act as the deep trap of free electron of sulfur sensitive center

was also explained.

Keywords Silver sulfur binary cluster, Geometry structure, Electronic structure

(Ed. : F, XD



http://www.cqvip.com

