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Fig. 1. Tentative correlation of erosional and depositional events in certain valleys

in east-central Sicily and in southern Etruria (north of Rome).

gravelly material overlain by buff to
gray, bedded alluvial silts, sands, and
clays. Some coarse, sandy alluvium is
cross-bedded and in places ripple-
marked.

In a number of places, this alluvium
overlies structures of late Roman age
(4), and these give a post quem date
to the alluviation. Thus, 10 km north
of Rome, in the valley of La Crescenza,
the old Roman road leading from Rome
to Veii is buried beneath 4 m of silt
where it crosses the valley bottom. Close
by, and exposed in the trench of the
modern stream, stands a Roman mauso-
leum (about A.D. 50), which was built
at a level now submerged by 5 m of
river silt. Subsequent Roman structures
used the already plundered mausoleum
to advantage by incorporating it into
their structures. A silver coin shows
that this site was certainly occupied
after A.D. 209. One to 2 m of alluvia-
tion occurred between the construction
of the mausoleum about A.D. 50 and the
later buildings. The later structures are
in turn covered by an additional 3 m of
stream-laid deposits (see cover photo-
graph).

In the valley of the Valchetta, under
the walls of ancient Veii, another ex-
cavation also revealed Roman structures
buried in silt. A bath, built on a level
at least a meter below the modern
stream, dates from the 1st century A.D.
This structure was added to in the 2nd
or 3rd century A.D. From the level
of original construction the thickness of
subsequent sedimentation measures
more than 8 m.

Upstream from this site the Roman
road leading across the Valchetta to
Veii is also buried in silt and there are
other buried structures which were
built originally at a level approximating
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the modern stream. Farther upstream
some medieval pottery found in the
upper part of the silt indicates that at

least the final stages of alluviation were

medieval or younger.

On the basis of these two excava-
tions, in two separate valleys, the al-
luviation in southern Etruria is dated
as late Roman Empire or early medi-
eval. ‘

The modern streams in southern
Etruria now flow in deep, steep-walled
trenches that express a recent period
of erosion. As to the question “when
did the streams cut down to their pres-
ent position,” no archeological data are
immediately available. A map dated
1534, however, suggests that the trench-
ing had been completed by that time
(5).

The sequence of erosion and deposi-
tion just described indicates extensive
changes in stream regime during
historic time. Casual observation sug-
gests that the erosion and deposition
are not restricted merely to the places
described in this report. Rather, these
events are widely recognizable through-

Xenon Oxyfluoride

out the Mediterranean Basin, and al-
luviation and deposition are the rule
rather than the exception. From the
point of view of human history, the al-
luvial sequence buries large chapters of
human activity. Extensive buildings
have been submerged in silt; roads have
been drowned out by stream deposits;
and cultivation patterns in valley bot-
toms surely have been destroyed. While
alluviation was going on, erosion of
material from slopes must have been
extensive. The manner in which these
processes affected people has yet to be
determined. The geologic record, how-
ever, suggests that the physical events
cannot be ignored in the reconstruction
of human history.

The studies have thus far not ex-
plained the causes of these events. The
data are still insufficient to decide
whether the alternate periods of alluvia-
tion and erosion are due to the interven-
tion of man in the landscape, whether
they are due to natural changes in the
environment or climate, or whether
they were brought about by some com-
bination of natural and human causes.

SHELDON JUDSON
Department of Geology, Princeton
University, Princeton, New Jersey
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Abstract. The incomplete hydrolysis of XeFs has been used to prepare a
xenon oxyfluoride, XeOF,. The latter is a clear, colorless liquid, freezing at
—41°C. The infrared and Raman spectra show that the XeOF, molecule has
a fourfold symmetry axis. The large Xe—O stretching force constant indicates
the Xe—O bond has appreciable double bond character.

While the hydrolysis of XeF: has been
shown to lead to XeOs (1), less com-
plete hydrolysis of XeFs has been used
to prepare XeOF. The existence of
this compound was noted in the first
report of the Argonne National Labora=-

tories on rare gas chemistry (2), and
was based on the observation of a
XeOF:* ion occurring in a mass spec-
trometer record. I report here some de-
tails of the preparation of XeOF. by
the hydrolysis of XeFs, note a few of
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Table 1. Fundamental vibration frequencies of XeOF,. (Vibrations of symmetry species B; and Bz
are inactive in the infrared for C,; molecular symmetry.) Abbreviations: P, polarized; D, largely
polarized; N.O., not observed; s, strong; M, moderate; v, very; », stretching vibration; §, bend-

ing vibration.

Intensity

. Raman Infrared )
Desig- . e s and Inten- e
. Species (liquid) . (gas) N Description
nation (cm-1) polgrl- (cm-1) sity
zation
v1 Ay 920 20P 926 s »(Xe-0)
V2 Ay 567 100 P 576 m »(X-F) symmetrical
v3 Ay 285 2P 294 s 6(F-Xe~F) symmetrical
out of plane
va B 527 40 D Missing v(Xe~F)antisymmetrical
Vs B: 233 6D 8(F-Xe-F) antisym-
: ) metrical out of plane
V6 B2 N.O. N.O. N.O N.O 8(F-Xe~F) antisym-
metrical in plane
v7 Eu 608 vvs v(Xe~F)antisymmetrical
vg Ey 365 15D 361 s 8(F-Xe-0)
Vo Ey 161 3D 8(F-Xe~F) antisym-

metrical in plane

the properties, and discuss the interpre-
tation of the infrared and Raman
spectra of XeOF..

The same circulating loop. with the
infrared cell in the spectrophotometer
beam that was used to study the Xe—F:
reaction and to prepare XeF: (3) was
used (without the heated zone) to pre-
pare XeOF. Xenon hexafluoride was
admitted to the loop to nearly saturated
vapor pressure at room temperature,
about 20 mm-Hg. Air, which had been
bubbled through water, was then slowly
‘admitted to the loop while circulation
was continued. The absorbance of XeFs
at 520 cm™ was monitored, and the ad-
dition of moist air discontinued when
the absorbance decreased to about 2
percent of its initial value. In order to
avoid the building up of an excessive
concentration of HF, the additions were
interrupted when the total pressure
reached 600 mm-Hg. The mixture of
XeFs and XeOF: was frozen in the
U-tubes chilled to —78°C. The air and
much of the HF were then pumped
away. After the U-tubes were warmed,
the addition of moist air was continued
until almost all of the XeFs had reacted.
The XeOF. product was frozen and the
air and HF pumped away. Mass spec-
trometer scans of this product showed
only ions that could be attributed to

XeOF.. Yields of XeOF. have been as

great as 80 percent.

Xenon oxyfluoride is a clear, color-
less liquid, freezing at —41°C. It is
surprising that the vapor pressure of
XeOF: is greater than that of XeFs,
being nearly 7.0 mm-Hg at 0°C while
the vapor pressure of XeFe is closer to
3 mm-Hg. It is slightly less reactive
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" than XeF, being stable for longer times
in quartz. It is, however, more reactive
than the interhalogens, in that it reacts
slowly with polyethylene at room tem-
perature. Since both XeFs and XeOF.
have their strongest infrared absorption
bands near 610 cm™, the weaker 520
cm™ band of XeFs and the 927 cm™
band of XeOF: are useful for the analy-
sis of mixtures of XeF: and XeOF.
which sometimes result from prepara-
tions intended to make XeFs (4).

The fundamental vibration frequen-
cies of XeOF: have been obtained from
the Raman spectrum of the liquid, ob-
served by George Begun of Oak Ridge
National Laboratory, and from the
infrared spectrum of the vapor. They
are listed in Table 1. The entire vibra-
tional spectrum, including Raman line
polarizations and infrared band con-
tours, is in accord with a structure
having the Cs symmetry, and in many
details resembles the IFs (5) and BrFs (6)
vibrational spectra. The identifications
given in Table 1 are based on this
symmetry. The very prominent Q
branch of the 927 cm™ infrared band
indicates, by itself, the XeOF. must be
very nearly a symmetrical top molecule.
The intensity of the infrared band ve,
the Xe—F symmetric stretching vibra-
tion, is less than the intensity of vi, the
Xe—O stretching vibration. The rela-
tive intensities are comparable with those
in BrFs. This may be taken as evidence
that there is no sizable Xe—F vibra-
tional component parallel to the sym-
metry axis. Thus, the structure is prob-
ably similar to the BrF: structure. It
would appear that the XeOF: structure
may not differ greatly from a square

pyramid with the Xe atom close to the
plane of the four fluorine atoms and the
oxygen atom at the apex.

The force constants have been com-
puted for the idealized 90° bond angles.
The Xe—F stretching constant (3.21

millidyne/ A) is about 12 percent greater
than the 2.85 md/A value found for
XeF: (2). The Xe—O stretching con-
stant is more than double this, 7.11
md/A, a very large value indicating ap-
preciable double bond character to the
Xe—O bond. This stretching constant is
about 25 percent larger than the value
5.66 md/A pertaining in XeO: (7)
where the short 1.76 A XeO distance
indicates appreciable double bond char-
acter.

Caution: The dangerously explosive
XeO: can be as readily prepared by the
hydralysis of XeOF. as by the hydrolysis
of XeFe.

Note added in proof. At the Con-
ference on Noble Gas Compounds,
22-23 April 1963, C. L. Chernick, H.
H. Claassen, H. H. Hyman, J. G.
Malm, P. Plurien, L. A. Quarterman,
and I. Sheft reported the preparation
of XeOF: by the hydrolysis of liquid
XeF«. H. H. Claassen, C. L. Chernick,
and J. G. Malm reported the vibra-
tional spectrum which they also inter-
preted in terms of the XeOF: structure
given in this report.

D. F. SmMITH
Technical Division, Oak Ridge
Gaseous Diffusion Plant,*
Oak Ridge, Tennessee
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