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THERMAL AMNALYSIS OF CALCIUM PHOSPHATES DEFOSITED FROM WATER
SOLUTIONS OF HYDROMONOPHOSPHATE AND 5ODIUM DIPHOSPHATE

digul A Bafyroayewva, Zhanar B. Eubasheva, Moding 5. Telkhozhayeyva,
Huriyek A Kuanysh
AkFarabi Kazakn Mational University

Kozaokhstan, Almaty

Infroduction: Recenily, there has been an interest in calcivm phos-
phate maternals based on nanocrystaline hydroxyapafite, which due fo
thermodynamic instability are inclined to accelerated biodegradation
and assimilation by a living crganism. Amorphous calcium phosphate com-
pounds similar in composition fo natural bone fissues, i.e. hydroxyapatite
should serve as an alternative to amorphous hydroxyapatite.

The purpose of the study was o obtain maternials including amorphous
hydroxyapatite, establish their nature, to identify the condifions under which
they are formed, and fo develop a method for their production.

Materials and methods. Aqueous solutions of sodium diphosphate No-
.0, and sodium hydromonophosphate were used for synthesize research
objects. Thermal analysis of the obtained products was camed out on the
dernvatograph of the systerm MOM GQ-1500. Diffractograms were recorded
on a DRON-3 diffractometer using CuE_and CoK -radiations.

Results. Substances precipifated from a solufion of hydromonophos-
phate in the presence of 5% sodium diphosphate under high femperature
conditions behave differently than hydroxyapatite. Thus, a narmow and quite
intense exoeffect appears on the comesponding DTA curve above 400=C.
The latter indicates that fransformations that are accompanied by the re-
lease of heat take place in the sample. In calcivm phosphates precipitated
in the presence of even more sodium diphosphate, excthemic fransforma-
fions are also okserved. Temperature and the value of thermal effects on
the comresponding DTA curves depend on the samples composition. The ex-
oeffects of products precipitated from solutions in the presence of (30-40)%
sodivm diphosphate have a moximum value and temperature. Since both
these parameters serve as a measure of disorder and themnodynamic insta-
bility of substances, it can be assumed that the cormesponding phosphates
are maximally amorphized.
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Eesulls of X-ray analysis showed that in samples heated above the
temperature of thermal effects, there are two-three phases. hydroxyapa-
fite, fncalcium phosphate and calcivm diphosphate. The first salt is a part
of the products of themrnal fransformnations of those substances that were
obtained from solutions with a sodivm diphosphate content of not more
than 30%. As the precipitated substances are ennched with sodivm diphos-
phate, the proportion of hydroxyapatite in products of transformation de-
creases. Tncalcium phosphate is present in all samples apart from the pre-
cipitated amorphous calcium diphosphate formed as a result of heating.
This salt is also present in significant amount among the products of thermnal
fransformations of hydroxyapatite, which may be a conseguence of trans-
formations of the nonstoichiometric part of the substance. As precipitated
amorphous substances are ennched with calcium diphosphate, the propor-
fion of Ca,(PO ), in themnal fransformation products first increases, reaches a
micximum in samples comesponding to substances precipitated in the pres-
ence of [15-20)% sodium diphosphate, and then decreases. The amount of
crystaline Ca, PO only increases, which is quite natural.

The existence of exothemic effects on DTA curves indicates that a
complex sequence of fransformations occurs in precipitated phosphates
upon heating. Their result is ordenng, connected both with the consclidation
of the same molecular forms into separate crystals, and the comresponding
fransport processes.

Conclusion. Presence of ficalcium phosphate fransformations among
the products and the exireme nature of the curve comesponding to the
formation of Ca, (PO ), indicate that the inferaction between the main com-
ponents of the precipitated substances, in addition to fransformations of
the non-stoichiometnc part of hydroxyapatite, takes place according to
the scheme

2Ca (PO,).0H + Ca PO, =4Ca,[FO,], + HO

This reaction involves water allocation. However, no noticeakble gravi-
fational effects were observed near the temperatures cormesponding to the
exoeffects on DTA curves. Therefore, it can be assumed that the interaction
between hydroxyapatite and calcium diphcsphate occurs earlier, possibly
even during dehydration, i.e. at temperatures below (400-500)C.

Prospects for further research. It has dlready been noted that calci-
urm phosphates, which include hydroxyapatite are of interest for medicine,
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particulary, for denfistry and orthopedics. Amorphized maternials obtained
during the implementafion have advantages in this respect - due to their
nature they have o be highly bicactive and easily assimilated by organ-
Bm. The presence of diphosphate can affect the efficiency of maternals in
the biomedical terms. Another possible area of practical use of amorphous
apafite-containing substances is ecology. Amonphous calcium phosphates
having a large specific surface area and having a high affinity for mulfiva-
lent metals should show sorption activity to polyvalent metals. Amorphous
apafite-containing substances also bind some kinds of radionuclides in
aquecus solutions.
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