
SHORT CO~I !VIUNICATIOES 

THE CRYSTAL STRUCTURE OF POTASSIUM 
HEXACHLORORUTHENATE(IV)* 

Potassium hexachlororuthenate(IV), in which ruthenium has a magnetic 
moment of 3 a07 Bohr magnetons, is the most strongly paramagnetic compound 
of the platinum metals yet described (Mellor 1943). This, together with the 
fact that  there has been some confusion about the identity of the complex 
chloro-salts of ruthenium and the fact that the octahedral covalent radius of 
RuIV has not hitherto been determined, is the reason for briefly recording the 
results of an X-ray examination of the compound. The substance was prepared 
by the method described by Charonnat (1931). 

As mould be expected, the crystal belongs to the cubic system and is 
isoniorphous with K,PtCl, (Ewings and Pauling 1928). The length of the edge 
of the unit cell of K,RuCI,, determined by the Bradley-Jay extrapolation method 
from powder photographs taken with CoKx radiation, is 9.738&0.001 A. 
The first 30 lines of the powder photograph are listed in Table 1. The parameter 
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u defining the Ru-C1 distance was determined by means of the method of 
inequalities and found to be 0.235 50.005, a value which leads to a reasonable 
agreement between observed and calculated intensities. The spots chosen 
for intensity comparisons were on rotation photographs taken with CnKv. 
radiation. If one assumes a value of 0 -99 A for the covalent radius of chlorine, 
the Ru-01 distance of 2.29 5 0  ~ 0 4  A leads to a value of 1.30&0 a04 A for the 
octahedral radius of RtulV. It is of interest to compare this value with the 
values obtained for covalent radii of the transition elements in different oxidation 
states, set out in Table 2 (Pauling 1939). 

Oxidation ' 
State Fe Co Ni Ru ,  0 s  Rh, Ir Pd, P t  Ag. Au 

The value shown in brackets is extrapolated. I t  will be noticed that as 
one goes diagonally across the table from left to right and down, as in the 
sequences OslI, Irssl, PtlY, and IrlI, Ptssl, AusV, there is a regular decrease in 
radius. The uncertainty of the values of the radii quoted in Table 2, which is 
roughly the same throughout and about that of the uncertainty of the radius of 
R1lIV, makes it debatable whether the regular decrease in the values for sequences 
of isoelectronic species i~ real. 

The existence of such a decrease appears to be reasonable ; if it is real. as 
it may be, RusV fits into the sequence CoIS, Yi1I1, RuSV. 

011 the assumption that the decrease is approximately 0.01 A in each step 
of the series, Nis1 appears to have an unusually large radius (1.39 $1 in 
{Ni(NH3),]C1, (Wyckoff 1922) as compared with that of RhIV (1.29A) (Dw~er ,  
Kyholm, and Rogers 1947). Preliminary measurements indicate that the T-alue 
for NilI is smaller and nearer to 1.33 (Wunderlich, unpublished data). An 
attempt is also being made to determine the radius of Os1IS in the compound 
[Os(NR3),]IS0, vhich is isomorphous with the corresponding cobalt compound. 
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