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Table 1 The UV-photolysis results of TaS}}, group

Parent ions Produect ions

TaS;  TaSy  TaS;  TaS,  TaS;  TaS;  TaS;  TaS, 7
TaS} 14.1 2.7 14.4
TaS} 8.2 7.6
TaS7 10.9 9.8
TaST 4.2 11.8 12.8
TaST 1.0 16.3 1.9 5.1 20.1
TaSF 22.9 <1 18.6
TaSH 17.3 7.2 19.7
| 2 TayS; MABRER
Table 1 The UV-photolysis results of Ta,S}, group
Parent iona Produect ions
Taz57 Taz5; TasS;y TazSy Tas57 TasS; TazSy Tazd;, Tazd;, Tady, 7
Ta:S7 6.4 8.0
TaxSF 3.6 6.5 9.2
TasSy 6.2 5.8
Ta,S7 10.3 9.3
Ta,SF 5.9 23.5 22.7
TasS7 7.2 2.7 23.1 2.3 28.0 38.8
Ta, St 5.4 25.1 17.6 32.5
Ta.S7, 2.1 13.7 9.3 20.1
TasSi, 5.5 29.3 4.3 28.4
Ta2S7, 22.5 1.7 23.2
;| 3 TasS) HAETBER
Table 3 The UV-photolysis results of TazS}, group
Parent iona Product ions
TasS; TasS7 TasSy TasSy TaiS; TasSy TasS;, 7
Tay ST 24.2 £6.7 47.8
TasS7 8.8 8.1 23.1 8.4 33.4
TasS7 4.3 13.0 6.5 28.3 13.0 39.4
Tas 5}, 8.3 5.6 8.3 38.9 38.0
TasS), 8.7 3.3 9.1
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4 TasS), BATRER
Table 4 The UV-photolysis results of Tay§], group

Parent ions Product ions
Ta;8y TasST Ta,S] Ta,S57 TayS; Ta 5] TasS] Ta,S] Ta,ST Ta,S5f, TSy, 1

Ta SF 133 5.3 15.7
TasST 3.3 4.0 333 66.7 51.8
TaS} 3.2 42.4 31.3
TayS} 2.2 444 611 51.9
TasST, 1.1 37.8 18.3 36.4
Tas S, 1.1 158 211 31.6 40.0
TasS}, 22.1 31.2 7.9 38.0

5 TayS!, BANBER
Table 5§ The UV-photolysis results of TasS;} group

Parent ions

Product ions

TuyS¢ TasS7 TasS; TasS; TasS; TasS! Tasd; Tas87 Ta8;, Tasd7, 7

TasST 11.1 10.0
Tas S 25.5 20.3
TasS7 12.1 18.7 23.5
TasS 17.0 30.1 32.0
TasSH 11.4 22.7 34.0 40.5
TasSy, 10.5 15.8 4.6 23.6
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Fig.1 The mass spectrum of Ta, S}
obatined in the first stage
TOFMS
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Fig.2 The mass spectrum of Ta,S;
obatined in the first stage TOFMS
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SRAMER, B H5RLHGESHIEFTER, THHL F6 Ta,S) BT, & TaSf +
m T $ik 11, & TagS} ¥ m T $ik 30.

HAH A S/Ta B RELSFH 20:1, 10:1, 4:1, 1:1, Fo 0.13:1 HHFHE 7588, AL
SHATHS, NAETASETFTHA meBF MG/ Taddrih >4, m{iHTia
fo, S RTHBLREINA TARMNTERGAEMEM S/Ta=4 S 5. b, HNELR
FHIRAFFORANB TR (TanS;), 8 2 FiF.
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TaS, #94 ¥, Hlde, TaS}, Ta,SH;, TasS{, 248 PR IMeGM. T2 E A — TaS, #F
F. X5 53T PRGRALESWOHERT R A 5L —RUENEHEH.
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Fig.3 The relationship between m and

n of positive and negative tanta-

lnum sulfide clnster ions

Fig.4 The mass spectrum of photolytical
products of TazS;"
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8. OMWIE, KENLY Tat RTAENA 6 ALLEWS RTMA, LTRALIAL
i S-S &.

TazS) ;: TaS} HEAMBESH AR Ta RT MK TasS), BF, RBAEX—~Ta BT
B-MARESE2A5 BT, MA TaSE,,, 28%4 Ta RFARKFL 6 4 S RT&
{&..

TanSf(n > 3% & TasS},, HWEAEFARTT Ut £6 Ta BTRE, MR
TasS} . ., REFR M EH, =4S RFFIEA Ta RTBARSEAA 6. 2 X HEMR
AL THHERE, FHLRZX -~ Ta BFna RS SHFA S BETFHea Kk, R
ERSA®m, Z4S BRFHAmad Ta RF. L, o ¥ 8 @A HOFE.
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P R E A F39 1000 kA, A1 EAS5 5 HA TaShn=1~5) BTEM~#H
SFH.

ME 1 EAS P ATAM, Ta,SEBFHEIZREAMEAIE L2, 446
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&, ©iNde Ta B Tia4d4d, —2XMK, AN TaS Y, FHEEHR—S5-S &, &«
S, 89 X 5 Bk &, M S-S sbEL 4 4.6eV, Ta-S & i & 4k -F 2bfh, A &4~ 248nm X-F
LT 5eV AR, EFAMIAELE A4S, 0 3 FAMAAR Ta,S)_, . TanS) ,
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MAEIEASHBEBETREALS ~THoAAAALETRGEMRILR, FEMALES S
XM EHd, TaST & TazST BF2ERGEM . & — 39 TagS] A Ta,S7 &
FRAAAZL . RINEEZRR, TaS} BT LA L TasSy #r TasSe HH W 124,
B AR TR ARG TR - P RBHE, wHCIFELRSP, SuBIR, £
SE A AER %M RBIT
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A Primary Study of the Formation and Photolysis of Tantalum Sulfide Cluster lons

Zhang Nan Yu Zhongde Wu Xiaojun Gao Zhen* Zhu Qihe Kong Fan’ao
{Laboratory of Molecular Reaction Dynarmics Institute of Chemistry, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract Tantalum sulfide cluster ions (Ta, S}, » < 9, m < 30) were produced by direct
laser ablation of a mixture of tantalum and sulfur powders and studied by a tandem time-
of-flight mass spectrometer. It was found that the most stable tantalum sulfide cluster ions
were Ta,85, 7, (n = 1 —9). The main dissociation channel of the UV-photolysis {248nm)
of tantalum sulfide cluster ions is sequent Sy loss. For cluster jons with n > 3, besides the
S, loss channel, the photolysis yields TazS7, or Ta4Sé" , as the major product. A structure
with TazS4, or Ta4Ss, as nucleus was suggested for large tantalum sulfide cluster ions.

Keywords: Tantalum sulfide cluster ions, UV-photolysis, Tandem tirne-of-flight mass
spectrometer
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