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Reply to R.E. March

We wish to respond to Professor March’s comments on
our recent article on double electron-transfer ionizafign

First, it is perhaps unfortunate that our article’s title
did not include the caveat ‘under thermal collision energy
(T ~ 300K) conditions’. The liberation of electrons from
collisions at very high kinetic energy, such as March de-
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occurred in the study by Schdilter et al.[2] (although
there is no evidence presented that thearticle projec-

tile does indeed accept two of the electrons shed by the
fullerene upon impact), conforms to our process of double
electron-transfer ionization (DETI), and is certainly energet-
ically feasible, even under thermal collision energy condi-
tions (which were not accessible in their experiment). While
dications and even monocations can, with reasonable facil-
ity, produce tricationic products in high-energy impacts in
which any resident ‘chemical’ (potential) energy is heavily
augmented by kinetic energy, there are, to our knowledge,
no previous examples that show the ejection of an electron
from a combination of dicationic and neutral reactants in
a translationally ‘cold’ encounter. Therefore, the subject of
our SIFT study[1] is perhaps noteworthy as an indication
of the reaction possibilities accessible through ‘chemical’
energy alone.

This caveat aside, the charge-augmentation reactions in
March’'s comments are certainly of interest and relevance
in the generic context of reactions involving multiple elec-
tron transfer, but we maintain that they do not satisfy all of
the criteria required for ‘double electron-transfer ionization’
(DETI). Significantly, the reactions described in March’s let-
ter are all of the form of reaction (2):

At +B—> A~ +B?F 2)

with some examples featuring autodetachment fromas
in reaction (3):

At +B—> A" +B* > A+B* +e ()

While the latter examples in March’s letter do indeed en-
compass double electron transfer followed by electron lib-
eration, they differ crucially from the At + Cgg reaction

in the site of electron release. The detachment of an electron
from the product (intermediate) anion is fundamentally dif-
ferent to the loss of an additional electron from the product
cation. Reaction type (3) is, in essence, one possible out-
come of ‘single electron transfer ionization’ (we hesitate to
advance an acronym for this class of reactions!) for which
we have already encountered (thermal-energy collision) ex-
amples in our own laboratory, viz. the reactions ofHeith

scribes, is well-accepted and has been observed in manyCioHs [3] and with G [4].

studies. Indeed, there are several examples within the lit-

erature which already describe the production of multiply
charged fullerenes in high-energy collisions with electrons
and with atomic ions. For example, Schialter et al.[2]
have described experiments in whichHand Hé* pro-
jectiles at high velocity (several keV kinetic energy) collide
with Cgp, Yyielding, respectively, fullerene cations in charge
states up to 6> and Go®". Process (1), which appears to
have

He?t + Cgo — He+ Cgo®t + € (1)

doi of the original article:10.1016/j.ijms.2004.07.013.

So far as we can establish, March’s examples all fall
into the categories of ‘double electron-transfer’ and ‘double
electron-transfer with electron detachment’, but do not ex-
hibit double electron-transfer ionization. The defining char-
acteristic for DETI, reaction (4), is that one reactant must
increase its electron count by two, while the

At gt A2+ 4 g3+ 4 o (4)

other loses three electrons= 2 andm = 0 in the example
which we have presentdd)].

We are very grateful to March for detailing some of
the historical experimental background regarding charge-
augmentation reactions. Nevertheless, we stand by our as-
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sertion[1] that reaction (5) appears to be the first example \oislav Blagojevic
of (gas phase) double Diethard K. Bohmé
Department of Chemistry, Centre for Research in
Ar#* (1S0) + Ceo > Ar + Coo™ + € (5) Mass Spectrometry and Centre for Research in
electron-transfer ionization occurring under thermalized Earth and Space Science, York University
collision conditions. Toronto, Ont., Canada M3J 1P3
*Corresponding author. Fax: +1 416 736 2100.
E-mail: dkbohme@yorku.ca (D.K. Bohme)
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