
SYNTHESIS OF COBALTATE OF NEODYMIUM AND STUDY OF ITS CATALYTIC 
ACTIVITY IN THE DECOMPOSITION OF HYDROGEN PEROXIDE

Sliusarchuk L.I., Zheleznova L.I., Kuleshov S.V., Rogovtsov O.O.
V. I. Vernadsky Institute of General and Inorganic Chemistry NAS of Ukraine, Kyiv, 

Ukraine, soleillyuda@gmaiL com

Recently, the ecological situation in the world has been significantly deteriorating as a result 
of man-made impact on the environment. The development of the methods of neutralization of 
volatile toxic compounds as a result of their oxidation to carbon dioxide and water on 
heterogeneous catalysts is an important task. The most active catalysts for this process are noble 
metals, but their high cost stimulates the search for cheaper catalytic materials based on the oxides 
of d-metals and complex oxides of d-,f- metals.

Inthepresentwork, the synthesis of precursors of heteronuclear complexes of cobalt and 
neodymium with carboxylic acids with the general formula Co2Nd2(L)rnD^4H20, 
whereL=H2C2O4, H6C4O4, D= Phen, Py, was carriedout.Studies of their spectral properties, 
thermal characteristics, and the influence of ligands on the formation of oxide structures, have 
been carried out.

The composition of the obtained oxide powders was controlled by X-ray powder 
diffraction.The catalytic properties of the synthesized samples were studied in the model reactions 
of the decomposition of an aqueous solution of hydrogen peroxide by the volumetric method under 
normal conditions.On the Figure 1 is shown the X-ray powder diffraction pattern of oxide powder 
obtained by heating to 800°Cof complexCo2Nd2(C4H4O4)5^2Phen^4H2Ofor one hour.The research 
has established thata complex oxide NdCoO3is formed, which crystallizes in the cubic crystal 
system without extraneous phase inclusions [1].

For the sample obtained by heating to 1000°С of the heterocomplex 
Co2Nd2(C2O4)r2Phen4H2O, in addition to the main phase of the complex oxide NdCoO3, the 
presence of Nd2O3 was recorded. This phenomenon can be explained by different stages of 
decomposition of these complexes.The oxalate heterocomplex decompose through the step of 
carbonate formation and the succinate heterocomplex decompose through the step isolation of 
anhydride, which is cleaved off at lower temperatures.

Fig. 1 X-ray powder diffraction 
patterns of samples, obtained byheating of 
CQ2Nd2(C4H4O4)5-2Phen]-4H2O at 800°С

Fig. 2 SEM-imageofthe synthesized 
oxide structures, obtained by heating 
ofCo2Nd2(C2O4)5^Phen4H2O at 1000°C
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An estimate of the average size of crystallites (d) was given, which was calculated using the 
Scherer formula [2].

d = КЛ/(в-cos 0),

where d - average size of crystallites, nm; K - dimensionless factor of the shape of crystallites 
(Scherer'sconstant); Л - X-ray wavelength, А; в - reflection width at half-heightofthe X-raypeak, 0 
- diffraction angle.

The average size of crystallitesfor NdCoO3 obtained from Co2Nd2(C4H4O4)^2Phew4H2O 
(800°C) is 24.7-49.9 nm; obtained from Co2Nd2(C2O4)r2Phew4H2O (1000°C) is 28.28-39.57 nm 
[3]. On the Figure 2 is shown SEM - image of the synthesized oxide structures, obtained by 
heating the oxalate complex.

To evaluate the effectiveness of the catalytic action of the complexoxide NdCoO3, obtained 
by heating of the heterometallic compounds Co2Nd2(C2O4)^nD^4H2O, Co2Nd2(C4H4O4)5^nD 
•4Н2О, its effect on the rate of decomposition of hydrogen peroxide, was compared. In the Table is 
presented the rate constants of reactions decomposition of hydrogenperoxide with the participation 
of the catalyst NdCoO3.

Table
Rate constants o freactions decomposition of hydrogen peroxide with the participation of the

catalyst NdCoO3,obtained by heating t he heterometallic compounds
sample, from which NdCoO3 is obtained k, с-1, 3% H2O2 k, с-1, 10% H2O2

1. Co2Nd2(C4H4O4)5 -2Phen -4Н2О (800°C) 0,005324 0,009199

2. Co2Nd2(C2O4)5 ’2Phen -4Н2О (1000°C) 0,004381 0,006224

It is shown that in the experiments conducted with different starting concentrations of 
hydrogen peroxide, complex oxides show a rather high catalytic activity. The preferable catalytic 
activity in the reaction of decomposition of hydrogen peroxide, was found for the 
complexoxidecobaltate of neodymium, obtained by heating the succinate complex with 
phenanthroline at 800°C.
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