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The discovery of the sal t  sodium tr idecahydrodecaborate-  
(1-)(NaB10HI~) by  Hough & Edwards  (1958) has prompted  
fur ther  invest igat ion of this compound wi th  a view 
toward determinat ion of its s t ructure  by  single crystal  
X- r ay  methods.  A t t empts  to prepare single crystals  of 
the unsolvated mater ia l  were unsuccessful due to its ease 
of hydrolysis  and salt  like properties. Stable macro-  
crystal l ine e thyl  and me thy l  etherates have  been pre- 
pared and prel iminari ly studied by  single-crystal X- ray  
diffraction techniques.  

E t h y l  or me thy l  ether solutions of decaborane (B10H14) 
were reacted with  sl ight excesses of sodium hydr ide  a t  
room temperature .  After f i l t rat ion to remove excess 
sodium hydride,  excess ether was evaporated slowly to 
yield residues in which suitable single crystals  were found. 

B y  chemical analysis,  the  crystal l ine materials  have 
been characterized as the mono-ethyl  etherate,  

NaB10H13. (C2H.~)~O , 

and the bis-methyl  etherate,  

NaB10H1, ~ . 2 (CH3)20 . 

Both  mater ials  are ext remely hygroscopic. The bis- 
me thy l  e therate  mus t  be stored in an undi luted atmo- 
sphere of me thy l  ether  to prevent  effervesence of me thy l  
ether.  

The mono-ethyl  e thera te  crystals  were found to be 
triclinic, wi th  the following unit-cell parameters :  

a = 5 . 6 4 ± 0 . 0 2 ,  b = 7 . 4 2 i 0 . 0 2 ,  c = 9 . 0 5 ± 0 - 0 3  A; 
a = 8 3  °43'___10', f l=86  ° 3 9 ' ±  10', y = 7 4  ° 0 ' ± 1 0 ' .  

Assuming one molecule per uni t  cell, the calculated 
densi ty  is 1.001 g.cm. -3. The observed densi ty  is 0-983 
g.cm. -8. The space group is most  cer ta inly P1.  

Crystals of the bis-methyl  e therate  were found to be 
monoclinic, space group P2~/c, with  unit-cell  parameters :  

a = 1 1 . 4 9 ± 0 - 0 2 ,  b=29-84±0 .02 ,  c = 9 . 7 2 ± 0 . 0 2  A; 
f l=94  ° 5 5 ' ±  5 ' .  

Space considerations indicate t h a t  there are eight mole- 
cules in the uni t  cell. The densi ty  calculated on this basis 
is 0.946 g.cm. -3. 

Weissenberg pa t te rns  of the bis-methyl  e thera te  show 
an abnormal  fall-off of reflection in tens i ty  wi th  increasing 
Bragg angle. Very few reflections are observed beyond  
90 ° of 20. This suggests high thermal  mot ion and/or  
disorder, bu t  a Debye-Scherrer  pa t t e rn  obtained a t  
- 1 0 0  °C. showed no indicat ion of a phase t ransi t ion.  

Fur the r  work on these compounds is not  an t ic ipa ted  
in the near  future.  
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Lazulite,  MgA12(PO4)2(OH)2 , and scorzalite, 

FeA12(PO4)2(OH)e, 

form a complete isomorphous series (Pecora & Fahey ,  
1949, 1950). Barbosali te,  FeFe2(PO4)2(OH)e, the ferric 
analog of scorzalite (Lindberg & Pecora, 1954, 1955), 
is a th i rd  member  of this isostruetural  series; no solid 
solution relations between barbosali te  and the lazul i te-  
scorzalite pair  have been definitely established. 

The present  note describes the crystal  s t ructures fotmd 
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for the three minerals. Table 1 lists the chemical com- 
position of the crystals used and the crystallographic 
data found in the current study. Visually estimated 
intensities obtained with Zr filtered Mo radiation were 
used for the structure determinations. A trial structure 
(common to the three minerals) was established by inter- 
pretation of the Patterson projections on the planes 
normal to a, b, and c, and from consideration of the known 
structure of the closely related tetragonal compound 
'iron lazulite', Fea.5(PO4)2(OH)2, (Katz & Lipscomb, 
1951). The trial structure was refined for lazulite and 
scorzalite by successive electron-density projections to 
yield the atomic parameters shown in Table 2. For 


