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E. BIOLOGICAL AND POLYMER MATERIALSQ

found out that our sample was pure alpha—TCP, meaning
that a-TCP can be obtained just by natural cooling the
fumace.

TTT ( Time-Temperature—Transformation) —diagram
isshown in Fig. 2. The diagram was constructed using
dlatometry measurements, and the critical cooling rate
dllowing to obtain pure alpha—-TCP phase was found to
be of about 4. 5°C/min.
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Figure 2.  TTT - diagram of a — b transition of Ca,
(PO,),.

In Fig. 3 DTA curves for the CaNaPO, are shown.
There are the same types of effects evidencing transfor-
‘mations close to that fora’ —/a— in TCP [4]. Thus, b—/
a- transformation in sodium rhenanite is a fast transfor-
mation and pure alpha — phase cannot be quenched.
Therefore, to obtain material containing large enough
high- temperature rhenanite phase it was suggested to
shift toward lower sodium content use mixtures of TCP
and pure sodium rhenanite.
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Figure 3. DTA data of CaNaPO,. Heating and cooling

rate are 5o/min.

The data of HT (high temperature) —XRD is shown
i Fig.4. Volume increase due to polymorphic transfor-
mation of alpha—beta type in sodium rhenanite is clearly
visible.

Few variants of Ca,( PO,), — CaNaPO, phase dia-
gam were found in literature [ 5, 6], however, there was
10 consensus on existence of phase “A”, so this diagram
was revised to understand whether any intermediate
phase does present.

According to revised phase diagram ( Fig. 5) CaNa-
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Figure 4. CaNaPO, cell volume as a function of tem-
perature.

PO, forms solid solutions with TCP, therefore, it should
have the same crystal structure. TCP has a better resorb-
able properties compared to TCP, on the other hand,
TCP undoubtedly should have better resorption properties
than TCP, so TCP should be definitely better than TCP,
but it cannot be kept during cooling from high tempera-
ture. Similarly, due to essentially the same crystal struc-
ture CaNaPO, should have better resorption properties
than beta — TCP. HT - XRD data is shown in Fig. 6.
Phase “A” is a superstructure over a—CaNaPO, with a,
24, ¢, = 3¢,.

Temperature, °C

1 1
T 20 40 “77 60 80 R
Ca, (PO, =T Ca.Na,(PO.). CaNaP0O, =R
R (wt., %)

Figure 5. Ca,(PO,),-CaNaPO, phase diagram [5]

with marks of observed DTA (red dots) and HT-XRD
data (green bars).

Apart from sodium rhenanite, there is no literature
on potassium rhenanite—TCP phase diagram.

To construct such a diagram, first of all, DTA —
measurements were done for the mixtures with 0. 1 step
for x in this formula. Then, using HT-XRD the DTA
data was clarified and phase areas were outlined. Final-
ly, the diagram under study looks very similar to Ca,
(PO,), -CaNaPO, diagram ( Fig. 8), the phase very
similar to phase “A” was found and it was called “B”

(solid solution based on CaKPO, with superlattice a, =

- 187 -



E. BIOLOGICAL AND POLYMER MATERIALSQ

[4] Masatomo Yashima, Atsushi Sakai //Chem.

References Phys. Lett. , ~2003, V. 372, -P. 779-783.
WliHench L. L. /7 J. Am.’ Ceram. Soc.,—1998, [5] Ando Jumpei // Bull. Chem. Soc. Jap., -
V. 81. -P. 1705-1727 1958, -V. 31 , -No.2, -P. 201-205 :
[2]Doremus R. H. // J. Mat. Sec., —1992, -V. [6] Bredig, M. A. // J. Phys. Chem., -1942, -
-P. 285-297 V. 46, -P. 747-764
[3]Tto A., LeGeros R. // Z. KeyEng. Mater. , — [7] Evans A. G., Charles E. A. /7 J. Am. Ce-
08. -V. 377. -P. 85-98. ] ram. Soc.,—-1976, -V. 59, —-P. 371-372.

- 189 -




