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- The formation and properties of radon fluoride have been
studled by Ste1n1 who found that a compound was readily formed‘~fv
‘but that its propertles dlffered markedly from those of any |

xenon fluorlde. Apparently radon fluor1de does not vaporlze E

| 7v as a molecular spec1es but does decompose to the elements in

a vacuum above 250°C. The wr1ter2 has con51dered relat1v1st1c‘” L

effects in relatlon to chem1ca1 bondlng in certaln heavy

| elements and:thelr compounds. Very br1ef1y, 1t was found that”fﬂ*['

relativistic s orbltals are sultable for bondlng but that

‘ relat1v1st1c pl/2 and p3/2 orbitals are not. To obtaln =

. effectlve bonds the comb1nat1on 1/3 pl/2 + 2/3 p3/2 must be
vtaken wh1ch restores the angular propertles of fam111ar non-‘

,_relat1v1st1c orbitals. Relat1v1st1c d1ffe1ences in rad1a1

: propertles and in small components remaln, of course.f:;ul

As applled to the p051t1ve ion of a rare gas omne concludes o ;‘

-thatvthe lowest energy ‘state .(npl/2 npg/z,‘z 3/2) 1s_not '

~effective in bonding; The valence state for bonding'is:ati

the energy'l/S E(,Pl/z)'f-2/3»5( PS/Z)? 1.er, higher by-one‘ -
third of the pl/2 -,p3/27energy difference.'~This promotion}f
energy is 0.44 ev for Xe, 1.42 ev for Rn, and 3.93 ev for :
element,llS., The values for Rn and 118 come from calculatlons'

of Desclaux. 5 Whlle thls promotlon energy is moderate for Xe

it is comparable to the energy of an electron pa1r bond in Rn =

and even 1arger'for 118 Thus it is plau51b1e that Rn and
118 fluorldes are of an ionic rather than covalent character
‘While dlvalent ionic fluorldes are p0551b1e, I con51der in

~detail only the monovalent fluoride.
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If molecular XeF2 is stable in excess xenon as compared
dto an- ionic crystalllne Xe F’ , the negafive enthalpy of
formatlon of XeF(s) cannot be greater than about half that of
Xe Fz, 1.e;,,about_0;61 ev.' If this value,-AHf-— -0.61 ev,

is asSumed'for XeF' the ionic'lattice'energy'is'10 76 ev,“

- and a very approxlmate calculatlon 1nd1cates an Xe' - F~

‘1on1c dlstance of 2. 34 A , ThlS is not unreasonable 51nce
Xef'— F~ ionic dlstances range from 2. 23 A upward in varlous
atrutrures of solid XeF6 and in complexes.é, | o
For an estlmate of the p0551b1e enthalples of formatlon d

'Fof 1on1c crystalllne EF compounds of Rn and 118 we assume - -
themabove.aonlc laitlce energy and the approprlate 1onlzatlon )
potentlals 3 Also one’ can assume the same bond1ng energy |
vdfor a molecular EF, compound from E' + F o+ F_for radon and
for 118 as for xenon, and this ylelds valueedof the'enthalpy
‘of format1on of EFZ The results are shown on Flgure 1.

In the presence of excess fluor1ne, ionic XeF is unstable asv
compared,Xer by 0.6lveV while ionic RnF is ‘stable by 0.37 ev -

_'and ionic 118F by 2.88 ev. These'are<very'rough.estimateé;’ o
L sinoe'both:ionio lattice energies and:bondvenergies will

Yoertainly change somejfrom Xe to Rn to 118. Nevertheless,
this_ehows that radon fluoride might be a.eiﬁple Rn+Fi
‘ionic crysfal (although anvionic RnFZ-ie not necéésarily
excluded) and that the ionic crystal is'etrongly4indicateda
" for 118 fluorlde | »7 | S B |

An ionic crystalllne form of RnF would be expected to

be non-volat;le, as observed, and to show the observed

migration of Rn as a cation in electrolysis, ‘This'proposal
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_of ionic crystalline character for radon fluorlde would appear

,to merlt_further con51derat10n. Astatlne fluorlde shows a

‘non-volatile character® similar to that of radon fluorlde and .

'dnbcontrast,to other halogen fluorides. Thus an ionic
crystalline‘state should‘also be considered for_astatine
;fluoride. Although no detailed calculations have been nade-
for that case, the same relat1v1st1c effects Wlll occur as

for radon
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Caption
Figure 1. Energies or enthalpies of various states related
- to rare gas fluorides; v.s. means valence state as

described in the text. .
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