
3144 Y T T R I U M  C A R B O N A T E  H Y D R O X I D E  

ib  ) 

(X2) 

Fig. 2. Stereo view of YOHCO3. 

Discussion. The structure of NdOHCO3 has been re- 
ported by Christensen (1973). The structure is hexag- 
onal, space group P6. The Nd is nine-coordinate with 
a coordination polyhedron shaped like a tricapped 
trigonal prism. YOHCO3 is orthorhombic, space group 
P21212t. The Y is also nine-coordinate (Fig. 1), but its 
coordination polyhedron is a monocapped square anti- 
prism. This polymorphism may be due to the relative 
size of Y versus Nd. Two other major differences exist 
between the structures. First, in the case of Nd the co- 
ordination polyhedron contains three hydroxyl groups; 
the Y only contains two. And secondly, the carbonate 
ion in the Y structure is bidentate to two different 
metal atoms; in the Nd structure the carbonate ion is 
bidentate to only one metal. The C-O distances are in 
good agreement with the 1.28 A found in many other 
carbonate structures. The angles of the carbonate de- 
viate markedly from 120 ° . This can be explained by 
the fact that the carbonate ion, which is bidentate to 
two different metals, causes two of the angles to be 
118.3 and 118-7 ° while the third is 122.8 °. The metal- 
to-oxygen distances can be divided into three groups. 
The hydroxyl distances are the shortest, 2.236 (6) and 
2.252 (5) A. The metal-to-oxygen distances for the car- 
bonate ion have five bonds approximately 2.45 A and 
two longer distances of 2.616 (7) and 2.615 (6) A. 
There is a tenth metal-to-oxygen distance of 2.94 (8) A. 

This metal-to-oxygen distance is too long to be con- 
sidered as part of the Y coordination sphere. The 
hydroxyl group is 2.895 (9) A, from O(1) and 2-698 (8) 
A, from O(3), which indicates possible hydrogen bonds. 
The O(4)-O(1) bond distance is supported by the OH 
stretching frequency of 3495 cm -x in the Raman 
spectra. The oxygens of the carbonate ion have two 
types of coordination. O(1) and 0(2) are each coor- 
dinated to two Y and one C. 0(3) is coordinated to 
three Y and one C. A drawing of the coordination 
polyhedron around Y can be seen in Fig. 1. Fig. 2 is 
a stereo plot of the structure. 

A second type of yttrium carbonate crystals has 
recently been made as described above, except that the 
temperature in the hydrothermal reactor was 400°C. 
Preliminary X-ray diffraction studies suggest that these 
crystals are similar to Christensen's (1973) NdOHCO3. 
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