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Table 1 Product ions and neutral loss species of neutral loss decomposition of
[GTHTCI]2+,[CTH50|]2+' Md[ﬂ:ﬂsﬂ]]z"' d(ll.l]]].jl' chargm:l lons

Parent Ion Product lon(m/z) Neutral Species
[C7HACI* [C+HsCI)**(62) H;
[C7HaCI)**+(61) 2H;
[C-Hg)**(45) HCI
C 7H5]2+'{44,5] HCI+H
[CTH112+ (44} HCl+H»
{C4HCI*+(43.5) CiHy
[CrHeCI2 [C7HsCI*+(62) H'
[C?H{C]]z+-{ﬁl.5} H;
[C;HCI2+(60) 2H;+H"
[C7H5)** (44.5) HCI
[CrH > (44) HCI+H
[C4H3Cl*+(43) CiHy
[C7H5CI)** [C7H3CI**+(61) Hy
[C7H4J**(44) HCI
[C7H5)*+ (43.5) HCI+H
[C*HQC]]“'{&.E} CsHy

* The product ion peaks of ejection of C3H; for three parent ions produced
from Benzyl Chloride cannot be observed

[C7H,C1** — [C7H5]" + H,ClY (3)
[C7HgCl*t — [C7H,|T + HaC1F (4)
[C7H5CI*t — [C7H3)" + HaCLF (5)
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Table 2 Charge separation reactions, kinetic energy release (T'/eV) and intercharge
distances (R/A) in the charge separation transition states of [C,H,CIJ** |
[C7HgCl)%t and [C;HsCl)*+ doubly charged ions

reactions T/eV (Rf.ﬁ.]
a b c d
ECTH701]1+ —![CTH5]*+E:CI+ 2?5(52]* 266(54] 2?2{53} 272{53]
[C7HECI?+ —[C7H4)~ +H2CI* 2.09(6.9) 2.08(6.9) 2.12(6.8) 2.13(6.7)
[C7HsCIJ?+ —[CrHa|™ +H,CIF 2.24(6.3) 2.19(6.6) 2.18(6.6) 2.30(6.2)
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A Study on the Unimolecular Decomposition of the Doubly Charged lons Produced
from 4 Chloro-toluene Isomers

Qiu Fenghe Liu Shuying
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

Abstract The unimolecular charge separations and neutral loss decompositions of the
doubly charged ions [C7H;Cl]**, [C;HgCl]**" and [C7H;5Cl]** produced in the ion source
by 70 eV electron impact from 3 chloro-toluenes and benzyl chloride isomers were studied
using MIKES. The isomerizations for these ions are prior to the decompositions, which
make the MIKES for 4 isomers almost identical. The ejections of H depend on whether the
parent ion is an odd-electron or an even-electron ion. The even-electron doubly charged
ions can only decompose to even-electron fregments by loss of even-number of H atoms,
and we called the phenomena as even-electron rule. The structures of the transition states
for charge separations are usually different from the structures of neutral molecules. Sev-
eral structures were discussed based on the values of the kinetic energy releases(T') during
the charge separation processes.

Keywords: [C;H;Cl]**, [C;HgCl)*t, [CyH5Cl|**, Charge separation, Unimolecular
decomposition
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