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Metastable excited CI* was recently reported by Rakshit in a study using the Aberystwyth SIFT apparatus. We conclude
that this report refers to a mixiure of CI'* and HCIY, and that the results are hence erroneous. Gur recent work using the

same apparatus gives no evidence for excited CI'.

In a recent publication [1] evidence was given for
the presence of electronically excited CI* with a life-
time of 225 ms. The reactions of these ions with
several molecules were studied using the methods
described previously [2,3] and rate constants for the
reactions were given. The above results are in conflict
with results obtained subsequently using the same
apparatus (the Aberystwyth SIFT) in which no ex-
cited states of CI* were observed [4].

A study of the original data of Rakshit indicates
that the jon identified as CI* * was in fact HCI" which
was formed by electron bombardment of CH;Cl in the
ion source. It appears likely that adjacent ions in the
mass spectrum were not fully resolved by the ion
source and detector quadrupole mass filters with the
result that the peak assumed to be CI* was in fact
CI* and HCI*.CO, was used by Rakshit as a monitor
gas and the appearance of CO was taken to indicate
the presence of excited CI* as the charge transfer

between ground-state CI*(?P) and CO, is endothermic.

However, the original experimental data indicate that
the reaction thought to be

CI** + CO, - CO3 + Cl
was in fact
HCI* + CO, > CO,H" + CL

Part of the evidence on which the above assertions are
made is listed below:
(1) In the study of the reaction between CI* and

CO, Rakshit used CO, as a monitor gas. This is inap-
propriate as the reaction

*+C0, > CO%+CO, &=11%X10"2 cm3s71,

occurs rapidly [5], and therefore if CI** reacted with
CO to give CO™ and CO, was used as monitor gas, the
CO», concentration should be independent of CO flow
rate and no CO™ should be observed. Rakshit found
that the jon CO" increased with CO flow rate and the
CO; decay curve indicated a rate constant for the re-
action

CI** + CO > CO* + Cl )

of 7.1 X 10710 cm3 s—1 . Our results showed no decay
of the mass 35 peak with CO flow rate but we observ-
ed the reaction

HCI* + CO - HCO' + ClI )

to proceed with a rate constant of (8 + 2) X 10~10

cm> s~1. We therefore conclude that Rakshit was in

fact observing reaction (2) rather than (1), and the

decay of “CO*Z‘” was in fact the decay of CO2H+ ;
(2) The reaction

C* +H, > HCI' +H

was studied by Rakshit using CO, monitor gas. The in-
tensity of “CO3” as a function of H, flow rate showed
an unusual maximum. As the H, flow rate increased
further the CO+ decayed with a slope, similar to that
of HCI* as observed by the direct method. A maximum
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in the “CO%” curve is not understandable .n terms of
the presence of excited CI* but could be und=rstood if
the CO} observed by Rakshit is in fact CO,H" and the

reaction
HCI* + CO, - CO,H' +Cl
is the origin of the CO,H".
The proton affinity of Cl can be calculated from
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proton transfer from HCI® to the reactant gases except
N,, O, and H, used by Rakshit is exothermic and
would be expected to occur.

We have studied the reaction between CI™ and 0O,
using low mass resolution of the ion source and detec-
tor mass filters. The resulting overlap of CI¥ and HCI*
peaks gave rise to the CO,H" ion (assumed by Rakshit
to be CO%) which showed a single-exponential decay
in contrast to the double-exponential decay in fig. 1
of ref. [11.
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Note on Rakshit’s reply. Rakshit has not answered
the points raised in our Comment. The original data
from which fig. | of Rakshit’s reply is plotted appear
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to show that a drift of intensity was occurring which
could explain the decay of the CI* . The assumption
that the presence of water reduced the N count rate
by ~90% is doubtful and we have observed that CI' it-
self reacts with H,O. In his reply Rakshit concludes
that CI** is not produced by 40 eV electron impact
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