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Low-energy electron attachment to molecule in gas phase
— Electron attachment to haloacetonitriles —
Takeyoshi Sunagawa
Using the pulse-radiolysis microwave-cavity method combined with microwave heating technique, the rate
constants as a function of the mean electron energy have been measured for electron attachment to
haloacetonitriles (CICH2CN, BrCH2CN, ICH2CN, Cl:CHCN, BrsCHCN). The data have been converted to
electron attachment cross sections. In all compounds studied the cross section shows a peak at 0 eV. The
effects of CN group in haloacetonitrile have been discussed by the difference in the absolute magnitude of the

cross sections.
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Table 1. Resonance attachment energies Ev, the exothermicities [EA-BD(X-CH,CN)] and
[EA-BD(XCH,-CN)], and the activation energies Eac for the reaction e- + XCH,CN—negative ion,
where XCH,CN and X,CHCN denote a halogenated acetonitrile.

Compound BD (eV) EA-BD (eV) BD (eV) EA-BD (eV) Ev(eV) Eac (meV) production

X-CH,CN XCH,-CN
CICH,CN 32 0.4 5.2 1.4 ~0 502 cl-a
BrCH,CN 2.6 0.8 5.3 15 ~0 - Br- @
ICH,CN 2.1 1.0 5.3 15 ~0
X-CXHCN X,CH-CN
CLCHCN 27 0.9 4.1 -0.3 ~0
Br,CHCN 2.1 13 3.2 0.6 ~0

The dissociation energy is obtained from values of the heat of formation using the relation
BD(R-X) = H¢(R) + H¢(X) — H{(RX). EA(CI) = 3.62 eV, EA(Br) = 3.36 eV, EA(I) = 3.06 eV and
EA(CN)=3.82eV.

a J.M.V.Doren et al., Int. J. Mass Spectrum. lon Proc. 149/150, 423 (1955).
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Figure 1. Rate constants for electron attachment

to CICH2CN, BrCH2CN, and ICH2CN as a

function of the mean electron energy
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Figure 3. Rate constants for electron attachment
to C1:CHCN and Br2CHCN as a function of

the mean electron energy.
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Figure 2. Cross sections for electron attachment to
CICH2CN, BrCH:2CN, and ICH:CN as a
function of the electron energy, derived by

unfolding the rate constant data shown in Fig. 1.
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Figure 4. Cross sections for electron attachment
to C1:CHCN and Br2CHCN as a function of
the electron energy, derived by unfolding the rate

constant data shown in Fig. 3.
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