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Chapter 8
THE NOBLE GASES
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8.1 XENDN(II) AND KRYPTON{II}

The chemistry of xeren{II) forms the bulk of a review by
Holloway[!] celebrating the first 25 years of noble gas
chemistry. Smaller sections are also dedicated to the chemistry
of krypton and radon.

Brassington and Edwards{2] have recorded the Raman spectrum of
¥eF., in both the solid and gaseous phases, along with a
determination of the Xe-F force constants using the SV.FF
approximation.

The reactive versatility of XeF, has again been demonstrated.
An excess of XeF- with SnF. at 140°C leads to formation of two
new fluorostannates, i.e. 3KeF..45nF. and XeF..23nF..[3] On the
basis of infrared spectroscopy, the latter is formulated as an
{eF* salt of a polymeric anion, while the former is considered to
be a molecular adduct of XeF= and the 1:2 compound. The
reaction of XeF. with isocyanates and related compounds has heen

shown to give the corresponding flucrecarbonyl hydrazides.[4]

Examples are shown in equatiens (1}, (2) and (3}. The
CFs CFas
~ s
XeF, + 2CF NCC — ‘/N ~—N + Xe Lt
FoC \CGF
FOC CoF
~ s
3XeF, + 2CF,.CO0.NCO — N—N + 3Xe + 2CF, o2
roc” “coF
CFa CFa
~ e
XeFs + 2CF5-N=CFp; — ’/N-——N + Xe ... 63}
CFa \\CFa

fluorinating ability of XeF; has been demonstrated in the
reaction with CrOxF. {equation 4), which proceeds in high yield
at temperatures up to 278°C produciag the first crystalline

sample of CrOFs.([5] Fluorination alsc occurs when XeF. and

XoFs + 2CrQzF, — 2CrQFz + Xe + Oz N3]
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3XeFo + 28e0F> 7 ZRe{0SeFs)a + ZXe ... {5}

SeQF. react at -78°C in a 3:2 molar ratio (equation 5}: the
pale yellow crystalline product, Xe((0SeF5)-, has been studied by
both 'SF and '™®Xe n.m.r. spectroscopy.[6] The former shows a
pattern typical of AB, type species, while the '*%Xe spectrum
shows the expected nine lines due to coupling with eight
equivalent egquatorial fluorine atoms.

Oxidative addition of FsTeQ radicals created thermally or
photolytically from Xe{OTeFslz to metal halides yields new

pentafluoroonotellurate(VI} complexes {equation 6).[7]
E-% + Xe{QTeFsla —+ Xe + EX{OTeFs}. Y-}

The Xe-N bonded complex, FXeN{(S0,F)=, exhibits flucrine ion
donor properties leading to three new adducts, namely
FRleN{SQ,F),.AsF., FXeN{SO0.F),.3SbF. and 2FXeN(S0:F)..AsFs. (8]
All compounds were enriched with 30% '®N and studied by '°N, *°F
and '*%¥e n.m.r. and Baman spectroscopy. The results point to
ionic formulations for all three species, i1.e. XeN(SO-F}x"AsFe .,
[XeN{S0,F) 1" [SbsF.s]- and (FiXeN(SO Fizla} AsFs". An X-ray
egtructure determination for [ReN{S0,F).)"5bsF,s” at -64°C showed

the presence of discrete molecules with an Xe-N distance of

ol [3H

Figure |. Structure of [XeN{S0.F).]"[8baF:s]” {reproduced by
permission from Inorg. Chem., 25(1986}563).
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202 . 1pm in the [XeN(S0.F}.]}" cation {(=see Figure 1). This
distance is much shorter than the Xe-N separation in FXeN{S50zF)z
{220pm; . The SbsF,-” anion is c¢cis-fluorine bridged and weakly
bonded to the cation with arn Xe., .F distance of 245.8pm.

KrF: is also a useful flucorinating agent, producing volatile
PuF. from PuF, at low temperatures.[9] The same paper also
describes the use of gaseous KrF; te bring about the volatization

of uranium and neptunium from solid substrates {equation 7!}.

anhyd. HF
KrFa(ar + MFa(a; — HFa(a: + Kr ot

(¥ = Np.,U)

Krf. has also been employed as a fluorinating agent in preparing
CrOF. from CrOzF..[10] The reaction product is a relatively
strong Lewis acid forming an unstable 1:1 covalent adduct with

KrF> {1), which completely disscociates in 3S0:ClF solutien,

8.2 XENON{IV}) AND XENON(VI!

When XeF- and cesium fluoride separated by a layer of
mangaenege(II) fluoride, are heated in a reactor to 300-350°C. the
product is cesium octafluoroxenate(IV) formulated as
CeaXeF,.[11]

The reactivity of various hydrazinium flucrouranates(IV)
towards XeF. and XeF. has been degcribed by Druzins and
Zemva . [12] With XeF., the major products are {NH,).XeFa..
nitroger, xenoa, HF and UF.. Similar products are given for
reactions with ZeF.. along with the adduct XeF«. UF5.
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