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The synthesis  of several rare ear th  dodecaborides, 
ismorphous wi th  UBI~ (Ber taut  & Blum, 1949) and 
ZrB19 (Post & Glaser, 1952), and crystal lographic da ta  
for these phases, were reported recently (La Placa, Binder  
& Post).  The uni t  cells are face-centered cubic wi th  four 
formula weights of MeBI~ per  un i t  cell. The structures m a y  
be visualized in terms of boron a toms linked in a rigid 
three-dimensional  network,  wi th  the meta l  a toms in 
large cubo-octahedral  holes. 

The rare ear th dodecaborides were prepared by  hea t ing  
the meta l  oxides wi th  amorphous boron in a protect ive 
hel ium atmosphere a t  1400-1500 °C. Efforts  were made  
to carry out  this  reaction wi th  y t t r i u m  and all the rare 
ear th  metals  (except promethium),  bu t  the dodecaborides 
of Y, Dy,  Ho,  Er,  Tin and Lu were the only ones t h a t  
could be prepared.  The atomic radii  of these metals  are 
the smallest  in the  rare ear th  series. The prepara t ive  
results indicated t h a t  the s tabi l i ty  of these phases was 
sensi t ively dependent  on the effective sizes of the meta l  
atoms,  and t h a t  meta l  a toms wi th  radii greater  than  t h a t  
of Y (rm--1.77 .~), the  largest of the six listed above, 
could not  be accommodated in the dodecaboride structure.  

A similar sens i t iv i ty  to the size of the meta l  atom, a t  
the  other extreme of the size scale, had been indicated 
previously by  repeated failures to prepare H f B ~  contrasted 
wi th  the relat ive ease wi th  which ZrB12 was prepared 
(Glaser, Moskowitz & Post ,  1953). The atomic radius of 
zirconium in the e lementary  s ta te  is 1.59 .~ compared 
wi th  1.565 .~ for hafnium.  

In  terms of size factors, the  failure to prepare TbB19 
was somewhat  puzzling, since the Tb a tom is general ly 
considered to be s l ight ly smaller than  Y. On the other  
hand,  the failure to prepare YbBI~ could be plausibly 
accounted for on this  basis; its a tomic radius in the 
metal l ic  s ta te  is anomalously large (1.935/~), more t han  
10% larger t han  Tm or Lu, the elements immedia te ly  
ad jacent  to Yb in the rare ear th  series. 

Recent ly ,  in the course of studies of other  borides 
of rare ear th  metals,  signs of the possible presence of 
YbB12 as a minor  component,  in some of the preparat ions,  
were detected. Efforts  were then  made  to prepare pure 
YbBI~. The appropriate  amounts  of y t t e rb ium meta l  and  
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crystal l ine boron (99.9% and 99.0% pure respectively) 
were arc mel ted under  a one atmosphere b lanke t  of argon. 
X- r ay  diffraction pa t te rns  of the product  revealed t h a t  i t  
consisted almost  ent irely of the face-centered cubic phase  
which was sought.  A lat t ice cons tant  of 7.469 _+ 0.001/~ 
was computed from measurements  of sharp high angle 
lines of the diffractometer  pa t te rn ,  obtained wi th  Ni- 
filtered Cu Ka radiat ion.  Similar reaction conditions wero 
used in efforts to prepare the dodecaborides of gadolinium 
and terbium. The former yielded only the hexaboride-  
GdB e. The la t te r  formed the face-centered cubic TbBlz 
wi th  a lat t ice cons tant  of 7.504 _+ 0.001/~. 

Crystallographic da ta  for other  dodecaborides have  
been listed by  La Placa  et al. (1961). The unit-cell d imen.  
sions of these compounds decrease monotonical ly  wi th  
increasing atomic number  of the metal .  This is in cont ras t  
to the analogous unit-cell  dimensions of the rare ear th  
hexaborides;  in t h a t  series the un i t  cells of bo th  E u B  e 
and YbB e are anomalously large. 

I t  is t empt ing  to ascribe the successful preparat ions  of 
YbB12 and TbB12 to the use of the pure metals  as s ta r t ing  
materials ,  in place of the meta l  oxides used in previous, 
unsuccessful, efforts. The two sets of preparat ions  are, 
unfor tunate ly ,  not  direct ly comparable.  In  the  earlier ef- 
forts the reactants  were heated only to about  1400-1500 o C. 
In  the successful preparat ions the s tar t ing mater ia ls  were 
arc mel ted a t  much higher temperatures .  There is, however,  
some independent  evidence t h a t  the  use of the pure me- 
tals as s tar t ing mater ials  is desirable. In  earlier efforts to 
prepare l an thanum tetraboride,  repeated a t tempts ,  using 
l an thanum oxide and boron as s tar t ing  materials ,  were 
unsuccessful. When  l an thanum meta l  was used in place of 
the oxide under  similar reaction conditions, the  te t rabor ide  
was readily prepared (Felton, Binder  & Post ,  1958). 
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