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Synthesis and Oxidation in Air of Copper(L,II)
Monophosphate, Cu,PO4

VLADIMIR A. SINYAYEV?, VLADIMIR L. LEVIN® and ELENA
S. SHUSTIKOVA?

Institute of Chemical Sciences and binstitute of Geology Sciences, Ministry of
Science — Academy of Sciences of the Republic of Kazakhstan, Almaty, 480100,
Kazakstan

Copper(l,Il) monophosphate, Cu;PO,, was synthesized by the reduction of

copper(ll) monophosphate, Cu3(POy),, with metallic copper via reaction

CU3(PO4)2 +Cu= 2CU2PO4
The mixture of reagents was heated at 900°C in alumina crusible’ in an inert
atmosphere. The obtained copper phosphate melt was poored out in massive copper
mould and crystalized with natural rate of cooling to room temperature. It was received
crystalline ingot of salt which includs the brown crystalls of CuPO4 and small pieces of
metallic copper. The structural analises of Cu,PO; crystals which was performed by
professor E.Holt from Oklahoma State University confirmed the nature of salt.

The behaviour of obtained material on the base of Cu,PO, when heated in air was
studied. It was found that material adsorbs atmosphere oxygen at heating in air starting
130-160°C. The oxidation rate increases with the encreaze temperature. Oxidation
mainly takes place in the layers of particles disposed at/and near the surface. The result
of long-time heating of the Cu;PO, based material at 700°C is a formation of two types
of oxidized surface regions, one is wavy and the other is covered with long black fibres.
The oxidized particles have lamellae construction.
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FIGURE Construction of oxidized material.

The main stages of oxidation process of CuPO4 based material are the following:
- disproportion of starting salt to copper (II) monophosphate and elemental copper due
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to reaction 2CuyPO4 = Cu3(PO4); + Cu;

- diffusion of elemental copper to the surface and into the depth of the particles;

- oxidation of metal located near the surface to Cu,;0;

- oxidation of outside layer of Cu,0 to CuO;

- formation of large crystals of Cu3(PQO,); under the copper oxide layer.

The inside regions of oxidized particles consist of the crystals of initial Cu,PQy,
metallic copper and Cu3(PQy),. The result of long-term heating of Cu,PO,4 at 900-
1000°C is full oxidation of salt to copper (II) oxophosphate



