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Synchrotron Radiation Vacuum Ultraviolet Photoionization and
Photodissociation of Diethylzinc
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Abstract: Photoionization and photodissociation of diethylzinc (ZnC,H,,) were performed using vacuum ultraviolet
(VUV) synchrotron radiation and a time-of-flight mass spectrometer (TOF-MS). The photoionization mass spectra of
all the observed ions from diethylzinc and their photoionization efficiency (PIE) curves with the photon energy from 8 to
22 eV were measured. From their PIE curves, the ionization potential (IP) of ZnCH,, (IP=8.20+£0.05 eV) and
appearance potentials of fragment ions (ZnC,H;", ZnH", Zn*, C,H;", C,H,", etc.) were obtained. According to the gas phase
energetic data from references, the formation enthalpies of chief ions were evaluated and their possible channels of
dissociative photoionization as well as their branch rates were discussed. The results indicated that the chief channels
were the simple cleavage of Zn—C bond in the parent ions to form fragmental ions C,H? and ZnC,HZ which further
dissociated to Zn* ion. More than 75% of the total production ions belonged to Zn-containing ions.
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Fig.1 Photoionization mass spectrum of diethylzinc
at the photon energy of 22.4 eV
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Table 1 Appearance potentials (APs) of fragment
ions from diethylzinc

mle Ton AP(eV) mle Ton AP(eV)

122 #ZnCH;, 8.20+0.05 55 C,H7? 12.35+0.13
94 “ZnC.H; 10.10+0.10 43 C;H7 12.40+0.13
93 ZnCH; 9.85+0.07 42 C;Hg 12.17+0.09
92 ZnC,H; 10.20+0.08 41 C;H; 12.00+0.11
91 ZnC,H; 13.00+0.08 30 C,H; 11.70+0.08
79  “ZnCH; 10.35+0.10 29 C,H; 11.65+0.11
78  “ZnCH; 10.70+0.10 28 CHi 12.15+0.05
65  “ZnH* 12.23+0.12 27 C.H; 13.82+0.06
64 “Zn* 11.95+0.07 26 CH; 14.60+0.08
57 C,H; 12.21+0.09 15 CH; 14.30+0.05
56 C,H; 11.11+0.11
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Table 2 Formation enthalpy and dissociation
channels of chief ions of diethylzinc
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1200
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this work
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ZnC;H; 888.4+9.3
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C,H; 931.6+12.4 902.2+2.2 ZnCH,;+hv—C,H;+Zn+C,Hs+e
C,H; 1141.0+8.6  1110+x10 ZnCH,;+hv—C,H;+Zn+C,Hs+H+e

a: Values calculated based on the ionization energy, and/or enthalpy of
radicals or ions from Refs.[8, 14—20].
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