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t =     radius(A) + radius(O) 
    2[radius(B) + radius(O)]                 

 

Equation 2.118 
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(1) MnO2 + CaCO3  CaMnO3 + CO2 

(2) 2CaMnO3 + 2/3 NH3  Ca2Mn2O5 +H2O +1/3 N2 

(3) Ca2Mn2O5 +NH4HF2  2CaMnO2F + NH3 + H2O 

(4) CaMnO2F + CaMnO3  Ca2Mn2O5F 
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3KF + MCl2 → KMF3 + 2KClaq ; M=Mn, Ni and/or Cu                            Eq. 6.1 
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FluoroClaringbullite   6.94% 
         K Cu F3                   93.06% 
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 Fluoroclaringbullite      11.94% 
K Cu F3                         88.06% 
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Table 6.5 
Comparison of Results for Spring vs. Fall 2010 Results 

 Spring 2010 
KCuxNi(1-x)F3 

Fall 2010 
KCuxNi(1-x)F3 

Spring 2010 
KCuxMn(1-x)F3 

Fall 2010 
KCuxMn(1-x)F3 

First 
Appearance of 
Mixed Cubic 

and Tetragonal 
Phase 

 

x = 0.71 

 

 

x = 0.49 

 

 

x = 0.44 

 

 

x = 0.32 

 

First 
Appearance of 

Single 
Tetragonal 

Phase 

 

Not observed 

 

x = 0.86 

 

x = 0.88 

 

x = 0.90 
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Table 6.6 

Summary of COFSP Project Results 

 
Target 

Composition 
*KCuxNi1-xF3 

 
 

Crystal system 

Refined Unit Cell Lengths 
Determined from X-ray 
Powder Diffraction Data 

 
 

% Match From 
Rietveld Refinement 

 
x 1-x  ( ) **Mass % 

0.0 1.0 Cubic 4.01877 100 
0.1 0.9 Cubic 4.01945 100 
0.2 0.8 Cubic 4.02323 99 
0.3 0.7 Cubic 4.02086 98 

Cubic 4.02430 90 
0.4 0.6 

Tetragonal 
a = 5.7902 
c = 7.938 

7.4 

Cubic 4.02632 81.60 
0.5 0.5 

Tetragonal 
a = 5.7902 
c = 7.938 

13.54 
 

0.6 0.4 
Tetragonal Phases 

A, B, C, & D 

A:  a = 5.830; c = 7.855 
B:  a = 5.798; c = 7.880 
C:  a = 5.7629; c = 7.940 
D:  a = 5.7275; c = 8.000 

 

A:  10.33 
B:  60.02 
C:  7.62 

D:  16.07 
 

0.7 0.3 
Tetragonal Phases 

A, B, C, & D 
(Identical to values above   

for x = 0.6) 

A:  18.05 
B:  26.67 
C:  21.89 
D:  21.97 

 

0.8 0.2 
Tetragonal Phases 

A, B, C, & D 
(Identical to values above 

for x = 0.6) 

A:  73.50 
B:  11.62 
C:  3.71 
D:  1.06 

 

1.0 0.0 Tetragonal 
a = 4.11140 
c = 3.94135 

90.24 

* Sample for x = 0.9 was not prepared.  
**  The impurity phase fluoroclaringbullite, Cu4(OH)7F, is present in all phases except 
those for x = 0.0 & 0.1 
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* claringbullite, [Cu4(OH)7Cl] 
**fluoroclaringbullite,  [Cu4(OH)7 
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