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XENON TETRAFLUORIDE!
Sir:

The first true compound of xenon, Xe+*PtFs™,
recently was reported by Bartlett.? This suggested
to us the possibility that under somnie conditions of
teniperature and pressure xenon niight be oxidized
by elemental fluorine. We have now found that
xenon and fluorine react readily to form a solid com-
pound XeF, that is stable at room temperature.

One part xeunon and approximately five parts of
fluorine by pressure were mixed in a 130 cc. nickel
weighing can. The mixture was heated at 400° for
one hour and then cooled rapidly to roon: tempera-
ture with a water bath. The can was weighed be-
fore and after admitting the xenon and again after
the reaction when the excess fluorine had been
pumped off with the canina —78°bath. The fluo-
ritte was pumped through a U-tube in a —195° bath
in order to collect any unreacted xenon. No unre-
acted xenon was found wlien the reactions were
carried out with excess fluorine. A separate experi-
ment with pure xenon had established that it can be
caught quantitatively in a —195° bath.

Table I sliows the results of formula deternina-
tions based on the combining weights of xenon and
fluorine.

TaBLE 1
CuemicaL ForMuLa or XENON FLUORIDE
Xe taken, I’; consumed, Atom ratio
Preparation millimoles millimoles F/Xe
1 2,248 4.5568 4.05
2 1.806 3.539 3.92
5 1.944 3.808 3.91
4 2.745 5.453 3.97

In another method to verify the formula, a
weighed sample of the compound was heated iu a
weighing can with excess liydrogen at 400° to form
hydrogen fluoride and xenon. The excess hydrogen
was puniped off with the can in a —195° bath. The
material was then distilled under high vacuum
through two nickel U-tubes in series. The first was
in a —159° bath so as to trap the hydrogen fluoride
and pass the xenon. The second U-tube was in a
—195° bath to trap the xenon. The xenon was
transferred to a weighing can and weighed and its
identity and purity checked by mass spectronietric
analysis. The hydrogen fluoride was weighed,
hydrolyzed in a known excess of NaOH and deter-
mined both by back titration with HCl and a
fluoride analysis. The reduction was found to pro-
ceed according to reaction (1)

XeF: 4 2H; —> Xe + 4HF D)

(1) Based on work performed under the auspices of the U. 8, Atomic
Energy Commission.

(2) N. Bartlett, Proc, Chem. Soc., 218 (1962).
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Total XeF, taken: 0.4006 g.; Xe: found 0.2507 g.,
calculated 0.2537 g.; F: found 0.1435 g., calculated
0.1469 g.; HF: found 7.33 milliequivalents, cal-
culated 7.73 milliequivalents.

Xenon tetrafluoride is a colorless solid. It hasa
negligible vapor pressure at —78° and roughly 3
mm. at room temperature. It can be sublimed
easily at room temperature. Samples of XeF;
sealed under vacuum in a glass tube grow to large,
colorless crystals within a few hours.

The compound is stable at roout temperature and
has been stored unchanged in nickel or glass vessels
for over a week. XeFyin a thin-walled Pyrex capil-
lary was observed not to melt up to 100°.

Xenon tetrafluoride appears to be insoluble in
and does not react with 7-C/Fy.

A preliminary scan of the infrared spectrum of
the vapor has been made from 4000 to 400 cm.-!,
and only one strong band was found. This is at
590 cm.”l, in the region where fluorine-metal
stretching frequencies usually are found. That
there is only one stretching frequency indicates high
symiuetry of the gaseous molecule, consistent with
either a tetrahedral or square planar structure.

Several weighed samples of XeF, were hydrolyzed
with dilute NaOH and the total amount of evolved
gases was determined by PV7 measurements.
Upon hydrolysis with either dilute NaOH or H:0, a
vellow product was formed which slowly dissolved
to give a clear, pale yellow solution. One might
expect the hydrolysis to proceed according to the
reaction

Xel'y + 2H.0 — Xe + O. + 4HF 2y

Analysis for total fluoride is in agreement with this
equation. However, the aniount of gas liberated
and the ratio of xenou to oxygen are not in agree-
ment with equation (2). This indicates that the
chemistry of hydrolysis is more complex. The
nature of the hydrolysis reaction is being investi-
gated further.

Preliminary studies of the reaction of fluorine or
XeF, with excess Xe at 400° indicate the existence
of a lower fluoride of xenon.
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PRODUCTION AND REACTIONS OF METHYLENE
IN THE TRIPLET STATE
Sir:

Unlike singlet niethylene,'~* the ground state
triplet’is difficult to generate in the vapor phase.®%7
However, inasmuch as the spin angular momentum
is conserved in mercury photosensitized reactions,
as believed, it would be expected that in the triplet
mercury (Hg 6°P;) photosensitized decomposition
of ketene and diazomethane triplet methyleue
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