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Wycheproofite is a rare phosphate mineral species known only from pegmatite veins in a granite 
quarry at Wycheproof, Victoria, Australia. The original description[ l ]  reports the formula 
NaAIZr(P04)z(OH)z·H20, triclinic symmetry and the preliminary unit-cell parameters 
a = 10.926(5) ,  b = 10 .986(5) ,  c = 1 2 .479(9) A, a = 7 1 .37(4), ß = 77 .39(4), y = 87 .54(3)0 ,  
V = 1 375.9 A3 , determined with the he1p of electron diffraction. The mineral occurs as  
compact, finely fibrous masses in  small cavities in the pegmatite. The fibrous crystals 
of the type material are only 5 - 10 µm wide but up to several mm long . [  1 ]  

To determine to previously unknown crystal structure of wycheproofite, a single-crystal X-ray 
study (CCD detector, MoKa radiation) was undertaken, using a tiny, elongate crystal fragment 
with the dimensions 0.02 x 0.03 x 0.08 mm. lt gave a completely revised unit cell, a = 5 .263( 1  ), 
b = 9.25 1 (2), c = 9.480(2) A, a = 109.49(3), ß = 98.57(3), y = 90.09(3)0, V =  429.60( 1 5) A3, 
Z = 2. The crystal structure was solved in space group P1 (no. 2) to R l  = 4. 1 8  % for 1 73 1  
'observed' refl.ections. lt contains zigzag chains of edge-sharing Al02(0H)4 octahedra along 
[ 1 00] which are linked via corners to P04 tetrahedra. Each corner of the Zr06 octahedron is 
shared with these P04 tetrahedra. All mentioned polyhedra are fairly regular and average Al-0, 
Zr-0 and P-0 bond lengths are 1 .898, 2.063 and 1 .529 A, respectively. A Na site, partially 
occupied (- 88 % ) and slightly disordered, is located in a void of the resulting three-dimensional 
framework, and forms a Na03(0H)z.(H20>z_x (x - 0.7) polyhedron. Three of its 0 ligands 
(Ow 12 and 2x Ow 1 1 )  are also only partially occupied and somewhat disordered, in agreement 
with bond-valence calculations. The originally given formula is therefore an idealised formula. 
Only very weak hydrogen bonding is present. 

Comparisons are drawn to the structures of the few other known natural and synthetic zirconium 
phosphates (e.g„ kosnarite - KZr2(P04)); selwynite - NaK(Be, Al)Zr2(P04)4.2H20; mahlmoodite 

FeZr(P04)z.4H20; synthetic ZrKH(P04)z and Zr2(NaP04)4.6H20) and related meta! 
phosphates. Common structure features are pointed out. 
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