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INTRODUCTION 
Mixed pyrophosphates of cobalt and nickel with barium BaMP2o7 , whwre M=Co( II )

and Ni(II) , are synthetized and then a series of investigations is performed . 
'nlese compounds have not been described in literature so far .  'nlere are litera­
ture data od some tests realised on mixed pyrophosphates with the same formula
but where M=Mg and Zn / 1 / .  

SYNTHESIS 
Synthesis of these compounds is made by applying the procedure which is, 

in principle, described in l iterature (for example /2/ ) . 'nlis method gives
homogeneous polycrystalline specimens applied in research described here 
below. 

CRYSTALLOGRAPHIC DATA 
The synthetized samples are investigated by x-ray diffractometry . This 

experiment shows that the investigated compounds have the monoclinic symmetry 
and enables the determination of the unit cell parameters ; the corresponding 
data are stated in Table 1 .  

Table 1 .

unit cell parameters 
compound a(nm) b(nm) c(nm) B <

o
>

BaCo P2o7 1 , 14 10 1 , 320 0 , 7877 1 11 , 8 

BaNiP2o7 1 , 2268 1 , 586 0 ,8030 1 1 3 , 3  

We w:>uld mention here that the interplanar spacings ( d )  for the strongest 
lines of examined diffraction patterns correspond to the interplanar spacings 
of Mg and Zn-compounds / 1 /  pointing out to possible isostructurality of all 
four pyrophosphates . 
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Fig. 1 .

OPTICAL SPECTRA 
Synthetized compounds are investigated by diffuse reflectance spectro­

scopy. Spectra are recorded in the range 357nm + 2500nm (i .e .  2 , 8 . 1 04cm-1 +
4 . 103cm-1 ) at a room temperature and in respect to BaS0

4 as reference sample.

The spectra recorded are plotted in Fig. 1 .  When these spectra are compared to 
optical spectra (crystal i.e.  ligand field spectra) of Co(II )  and Ni( II )  com­
pounds, literature lmown ( for example /3 ,4/ ) , it can be concluded that the 
spectra do not correspond to the most frequent coordination surroundings of 
Co(II )  and Ni(II )  - ions . in the different structures . The forme of the spectra 
recorded might mean that M( II )-ions are in coordination surroundings of a 
very low syn:metry /3 , 4/ or that M(II ) -ions in the investigated crystals could 
be found simultaneously in two different surroundings , which was established 
for certain phosphates (for example /5/ ) .  Spectroscopy does not render a 
reliable answer to these questions /3/ . 

MAGNETIC, DIELECTRIC AND ELECTRIC MEASUREMENTS 
Temperature dependence is studied within the wide temperature interw.1 

of: 
a .  Magnetic (mass) susceptibility ( 'M.m) by Gouy method; measuring results are

given in Fig.2. 
b . Dielectric (relative) permittivity ( £ r) with high-frequency measuring

bridge (at 1 MHz) ; measuring resw.-ts are given in Fig .3 .
c .  Specific electric resistivity ( p )  by  electrometric method ; measuring 

results are given in Fig.4 . 

Measurements under b .  and c .  are made on pellets of powder pressed 
under 5 MPa pressure . General form of obtained dependences 1 /'M.m , £ r and

89 



20 
56 

16 

T ( I< ) 
21. 

12 
300 700 900 SOO 

IOOO 700 SOO LOO Fig.3 . 

300 

Fig.2. 
SOO 700 900 

Fig .4 .  

2S 

2 1  

19 

I S 

10 

- T(K) 
I __ _ .-

;/ 

26 

2L 

.S 22 

20 

20 

ln p on temperature (T) , presented by the curves in Figs. 2 + 4 ,  is typical
for paramagnets , linear dielectrics and weak electronic conductivity systems. 
However , a small discontinuity can be noticed on the curves eorresponding to 

Ni-compound . 'Ibis discontinuity ·cprrespon<!5 -to the structural phase transition 
which temperature (mean value�'T 3 measurements) is T=532K. Let us say that 
one phase transition at T:58��uld be attributed , with less reliability , to 
eo..compound ; however , additio_.Qal investigations are needed for this . 

CONCLUSION 
'Ibe compounds not described so far are synthetized and a series of 

investigations is performed . Crystal symnetry is established and unit cell 
parameters are determined ; crystal field spectra are recorded on the. basis 
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of which the complexity of the problem related to the synmetry of the coor­
dination polyhedrons is de(ined. Temperature dependence of some physical 
properties is studied and the existence of one structural phase transition for 
Ni-compound is established , while the case of Co-compound requires additional 
investigation. Those structural transitions are characteristical for numerous 
simple and mixed phosphates /6/ . 

REFERENCES 

1 .  Hoffman M.V. , J .Electrochem.Soc. , 1 10 , 1223 ( 1963) . 
2. Corbridge D.E.C. , Phosphorous ,  Elsevier , Amsterdam, 1980 .
3- Sviridov D.T. , Sviridova R.K.  and S:nimov Yu .F. , Opticheskie spektry

ionov perekhodnykh metallov u kristallakh , "Nauka'' , Moskva , 1976 .
4 .  Lever . A.B.P. , Inorganic Electronic Spectroscopy , sec . ed . ,  Elsevier , 

Amsterdam, 1984 . 
5 .  Calvo C . "  and Stephens J .S . , Canad .  J.Chem. , 46 , 903 , . ( 1968} .  
6 .  Shchegrov L.N. , Fosfaty dvukhvalentnykh metallov , "Naukova dumka" , 

Kiev, 1987 .

91 




