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The solid state synthesis method of polycrystalline complex perovskite oxides requires high 
temperature annealing, during which the sample stoichiometry should be preserved. In this study, 
we investigate polycrystalline samples of SrMn1-xRuxO3 [1] and La1-3xBa3xMn1-xMoxO3. These 
particular materials are interesting from the point of view of possible volatilization of Ru and 
Mo, respectively.  
 
We have verified the composition of the synthesized materials. The cation ratio in this material 
was determined by energy dispersive x-ray spectroscopy (EDXS) analysis in a Hitachi S-4700-II 
scanning electron microscope. Typically, 5-15 spot spectra were collected across the surface of 
sintered pellets. The spectra were taken automatically at the pre-determined spots using the 
Multipoint option of the EDXS software (EDAX) (Fig. 1). From the spectra, the atomic percent 
concentrations of each cation were determined using the standardless ZAF analysis. The sum of 
all the concentrations was kept to 100 %. Oxygen was omitted in the analysis. The effective 
cation contents xeff were determined and compared to the nominal contents in the perovskite 
formula. In Fig. 2, the results for SrMn1-xRuxO3 are presented. We used two different reference 
cations: either A-site ions [Sr: Fig. 2 (a)] or B-site ions [Mn+Ru: Fig. 2 (b)]. The results of the 
latter procedure give better results that agree with the expected cation contents, which have also 
been confirmed by neutron powder diffraction (NPD) [Fig. 2 (b)]. 
 
Although in the perovskite formula ABO3 the expected ratio of A-site cations to B-site cations is 
always equal to 1, we have noticed systematically different ratios in our La1-3xBa3xMn1-xMoxO3 
samples [Fig. 3 (b)]. We believe that this result reflects the inaccuracy of the standardless ZAF 
analysis. We have verified this claim by the EDXS analysis of a La0.5Ba0.5MnO3 reference 
sample. The composition of that sample was confirmed by NPD [2]. We have found that the ratio 
xeff(La)/xeff(Ba)=1.00(2) and xeff(Mn)/[xeff(La)+xeff(Ba)]=0.87(2) similar as for all the La1-

3xBa3xMn1-xMoxO3 samples. To account for that, we have divided the atomic percent 
concentrations of each cation in La1-3xBa3xMn1-xMoxO3 by the sum of A-site cation 
concentrations (La+Ba). The results are presented in Fig. 3. 
 
Our EDXS results on polycrystalline perovskite oxides show that the determined effective cation 
contents usually agree with the nominal values. No Ru deficiency in SrMn1-xRuxO3 or Mo 
deficiency in La1-3xBa3xMn1-xMoxO3 has been noticed. 
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Fig. 3. The effective cation contents in 
La1-3xBa3xMn1-xMoxO3 determined 
from the EDXS analysis by using A-
site cations (La+Ba) as a reference. 

Fig. 2. The effective cation contents for
SrMn1-xRuxO3 determined from the EDXS 
analysis (a) A-site cation (Sr) or (b) B-site 
cations (Sr+Ru) were used as a reference.  

Fig. 1. (left) Typical SEM view of the surface of a sintered pellet. The numbered crosses mark 
the spots, of which EDXS spectra were taken. (right) At. % contents of all the cations in the 
studied sample (La0.64Ba0.36Mn0.88Mo0.12O3). 
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