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The form of p(7]. T) obtained in the previous section 
[Eq. (10)J is vcriiied by the plot::; in Figs. 3(~L)-3(c). 
The \'alitlilY of Eq. (.5) for Telle is assumed . The simple 
l.nimolccular reaction model is thus seen to account 
in a saLisbclory way for the exchange probability 
paramder p(7], T ) . Interestingly enough, it is empiri
cally iound that .lOTene for radical-radical exchange is 
strongly solvenL-clependent, and that for the same sol
vent (melhyl cyclohexane) lOTellc»lo'T'cne. The values 
of loT""e an: found to be 1.01X 103 7]/ T (n-pentane), 
2.S1 X 10'17]/ T (propane), ;(; 1 X H)'l7]/ T (methylcyc1o
hexane), whik 10'T','ne=0.19X10:!7]/T (methylcyclo
hexane ) . \':,;co:;itics are expressed in centipoise. 

From ~h(; empirical values of 10Tene and Eq. (5) 
with }.=3XlO-' cm, 10 was calculated to be 1.6XlOll 
sec1 in n-pentane, 4:.5 X 1011 sec1 in propane and 
;(; 1.6X 1011 sec1 in methylcyclohexane. 10'T'ene is 

about an order of magnitude smaller Lhan the: carr\:· 
sponding quantity for radical-radical exchancie. It :,: 
expected, however, that 'A', the interaction raclil.S io: 
the oxygen molecule, is also appreciably smdlcr. Thc,c 
values of 10 are about an order of magnitude: Iar;.;er 
lh;lll the value estimated by Pake and Tuttk2 ior 
polycrystalline DPPH (lOW-lOll sec1) . 
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Thc cryslal struclure of Li,BeF.ZrFs h:ts been determined by x-my diffraction. The tetragonal unit 
cell, haying a = 6.5i, c= 18.62 A, contains four formula wcights; the sp;cce group is lJ.ih"-14Iol/ld. Discrcte 
IkF.:z- ,1ml Zr1'8'- ions ,'He connected by sh:lrccl Li+ ions. Thc Bcl i •z- tetr;chcdron is quile regular with ~l 
lle-F distance of 1.57±0.01 A; the ZrFg'- dodecahedron has two indepcoo ;~n l Zr-F bonds of 2.05±0.01 A 
:tnd 2.16±O.01 A, and deviates considerably from the shape predicted Ly theory. 

INTRODUCTION 

'/,7IRCO:\IU),l is known to occur as the central atom 
i!..2 of a variety of complex coordination polyhedra, 
oiten bearing eigh t ligands arranged in dodecahedral 
or square-anti prismatic synuuetry.I,2 Racah3 and 
Duriey" have derived orbit::tl strengths for these con
figurations using d·'sp· hybridization. Their calculations 
established ;~o sigailican t energy eli rference between the 
configurations, ii isolated complexes are considered. 

The configur::tLion adopted in a particular crystal is 
therefore determined in part by external influences, 
such as ligand-ligand repulsions, constraints dtle to 
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bonding between ligands, and packing requirements. 
Thus it is interesting to examine MX8-type configuJ'')-
tions in which, as in the well known :\10 (C:\) 8"- iun " 
the centr::tl metal atom is bonded to eight apparently 
equivalent monodentatc ligands. 

In an investigation of the phase diagram of tb(; 
ternary system LiF-BeFr ZrF4, Thoma ci al. G (\iscoverul 
a primary phase of composi lion 6LiF · Belo':! ' Zr ", . '!'he 
stoichiometry and prelimin::try x-ray studies suggestl:l, 
the possible occurrence oi complex octalluorozirconaL<: 
and tetrafluoroberyllate ions in the crystal. 

The coexistence of two cliscrde complex anions in a 
crystal is not common . But since it seemed likcJ.Y' in 
this compound) a. crystal-structure analysis \\'3.5 c::trried 
out to examine in detaillhe configuration of the discrete 

• J. L. rIoard and II. II. Kordsicck, J. :\m. Chcm. Soc. 61, 2S5,; 
(1939) . 

G R E. Thom:t ct al., U.S. Atomic Energy Commission l~eport 
ORNL-3591 (1964) , pp. 3 fi. 

;'1' f 0.1- ion an 
bond distances 

:\ single cry 
1'1Clr. oi stoic 
.171 0c. ~eL1tro 
an:.!.l vses indic 
the ZrFl used < 

lhj~ Hf: Zr rat 
X-ray prece 

Ji,;hed a tetra 
n.m, c= 18.62. 
~pace group \ 
nJ a md. .\n 
However, an 
obtained by , 
compound \\'a 
\'oh.!me5 or t h 
~hat the unit 
f l'O11l which t 
3.06 g CJl,-3. 

Photograph 
/z2l ret1ections 
radiation and 
Spot densities 
b\' visual com 
strips. Of the, 
comp::trison \\' 
the range of th 
values . 

The CU!\a I 
is 1:)9 cm- I . ' 

o.(n cm para 
than that in t 
errors were 
ror them was 
applied to th 
relative stru 
sca:e was fou 

STRUCTuruJ 

The: berylli 
S\'111I11elr\' to 
Group [.il/a} 

not \I'holly in 
method, rage 
atomic contr 
mitted the p 
from electro 

7.\. j . C. \\,i 
/) IJ:!c'TJl.:t:",IJ!I" 

Pr~·s~. lEri11::1d 
".\11 Fouri~r 

\rcr~' ,10lll..! wi t 
}:ORD.\1'·2 \IT 

and H .. D . Elli:; 


