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ABSTRACT

By simple substitutions of divalent cobalt, nickel, copper jon in the calcium-fluerapatite,

produce color was explored.

the ability to

To determne thé solubility limit of coball, nickel, copper in the calcium-fluorapatite and the absorption

specirum with the addition of each transition elements, XRD and visible range Spectroscopy were emp-

loyed.
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Table 2. Composition in Ca_xByx (PO and Results ol X-ray Inffraction Pacrern,

Farmation

C it N Ph i
OMpesihion Temperature (€ /hrs) ascs Indenlified
Cay. 1 Coq s (POE, 1100 /hrs Apatite
CaysCo e (PO WF, 1100C /4hrs Apatite
Cay 4Coy, (PO, ) Fe 11007 /4hrs Apatite
Cay,sCoy s (PO Iy 11007 /dhrs Apatite and secondary phase
Cay ¢Niy 3 (PO eFs 11007 /dhrs Apatite
Ca,y Nig ¢ (PO, 1100°C /4hrs Apatite
Cay 15Ny 35 (POJ T 1100 /4hrs Apatite
Cay,osNiy s (POuIeFy 11007 /4hrs Apatite and sccondary phase
Cay s Niy 5 (PO, )F: 1100T /4hes Apatite and secondary phase
Cay, ;Cug s (PO, ) F, 1100°C /4hrs Apatite
Cay 1 Cuy ¢ (PO, F, 1100 /fdhrs Apatite
Crg 1 Cly, s (PO, )y 11007 /dhrs Apatite
Caq ,Cu, ; (PO, L Fe 11007 /dhrs Apatite and secondary phase
Cay ;Cuy § (PO Fy 1100%C /4hrs Apatite and secondary phase
Cay, 2 Cuy, o (PO 1100C /4hrs Apatite and secondary phase
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Table 3. Lattice Parameters as a Function of the Cabalt Nikel and Copper Concentration in the

Cﬁ-wvax (PO.) '

Grisafe & Hummel Kreideler & Hummel Present study
Ref. (4) Ref. (5}
Composition a c a C a c

Cay,y (PO F 9. 373 6. 870 9. 368 6. 883 9. 382 6.882

Cay 1C0q. 2 (PO Fs 9. 367 5. 864 - - 9. 376 6. 880

Cay Cop ¢ (PO} 9,362 6. B57 - - 9. 366 6. 873

Caq «Corz (PO Fe 9.354 6. 845 - - 9. 363 6, B67

Cay.3Cor 5 (POJF g, 349 6. 840 - - 9362 6. 866

Cay Nio s (POL)Fs - 9. 365 6. 879 9.2378 6. 877

Cal.lNin.l(POt)‘F! - - 9. 363 6. 873 9. 375 6. 873

Cay_2sNig 75 (POeF - - 9.361 6. 871 0,372 6. 870

Cas.asNiy as (POL)F, - - 9. 361 B, 871 9. 374 6.872

Caa sNi; 5 (PO, F; - - 9,362 6, B72 9, 373 6. 871

Ca, ;Cuy 5 (PO )4F, - - - - 9, 377 6. 879

Cay 4Cuy ¢ (PO F2 - - - - 9.372 6. 875

Cal.lcul).ll (PO4)5F2 - - - - 9, 368 6. B70

Ca-l |CU| 2 (PO4)|F2 - - - - 9. 367 6. 871

Cal.sCUL 5 (PO4)5F= - - = - 9. 368 6. 809

cal 2C|—|L| (PO.);F: - - - - 9. 367 6871
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Table 4. Color Representation with C.L.E
Color System

Composition Y1%) | D(nm) | Pel%) Color
Ca ,CosPOYF: | 14.2 - 29,7 | 2.5PB
Cay (Cop 4 (POJF, | 9.48 [ 462.5 18.7 10 PR
CanaCo s (POIF: | 0.281 477.8 | 155 | 25PB
Ca Scol 5 (Poi) 13 8.53 - 11.8 7.5P
Cay N (POJF. | 6L4 | 565.7 | 23.3 5GY
Cay Nins(POJF, | 75.1 | 370,0 ) 17.9 | 2.5GY
CagsNigm(POJF: | 79.0 | 570.0 | 17.9 | 2.5GY
CaansNis(POJF: | 733 | 568.3 [ 201 | 2.5GY
CagsNu(POJJF. | 688 | 5738 | 20,6 | oY
Cag:Cuos(POJF: | 183 [ 5914 | 353 | 25YR
CayCuoa(POYF: | 16.3 | 5832 | 174 TR
Cay Cup,y [POJF2 | 164 | 5836 | 145 | 7.5YR
CoagCu2(PO)F: | 14.4 [ 5942 | 17.4 | 25YR
CaCus(PO)F, | 9.6 | 59L.7 | 13.6 | Z5YR
CaaCu b (POJF, | 1004 | 597.8 | 16.4 | 2.5YR
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Fig. 8. Chromaticities with Cu concentration
in Cam_xcl.lx(PO;) EFE
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