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Aim



TiO2,      ZnTiO3, MnxZn1-xFe2O4

Stoichiometric - nonstoichiometric
compounds

15 nm 30 nm >1μm

ZnTiO3 nanopowder, 
Aldrich 
[CAS 112036-43-0] 

TiO2 nanopowder, 
Alfa Aesar 99.7%
anatase with sizes of 
particles from 
10 nm to 15 nm

Comercial ,
Micro powder
Composition:
Mn0.63Zn0.37Fe2O4, 93 wt.% 
and Fe2O3 7 wt.%
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Technical approach



Gas chamber in 
the dilatometric 
device and 
vacuum and 
atmosphere
exits

Atmosphere 
regulation 
control unit

Vacuum 
gauge 

Main 
pressure 
valve Flow meter

Gas inlet and 
outlet switches
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Manometer



Vacuum

Gas chamber in 
the dilatometric 
device and 
vacuum and 
atmosphere
exits
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Equipment for the 
evacuating gas 
chamber in the 
dilatometric 
device



Gas inlet Gas outlet

Gas chamber in 
the dilatometric 
device and 
vacuum and 
atmosphere
exits
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Theory -
about point defects
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Temperature
50oC -1320oC

Air P O2 = 21278 Pa 
Nitrogen PO2 = 60 Pa

*TG/DTA
*Dilatometry

TG determination of the non stoichiomtery
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Temperature
50oC -1320oC

Air pO2 = 21278 Pa, 
-log10pO2 = 4.3279
Nitrogen pO2 = 60 Pa
-log10pO2 = 1.778

MaOb
TiO2, b/a=2/1=2
xmin=1.992
xmax=2.00
Δx=0.008
-logPO2

Min=25.07
Max= /

δ±=
a

b
x
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Results



14

Dilatometry and TG/DTA 
Mn1-xZnxFe2O4
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Dilatometry and TG/DTA 
Mn1-xZnxFe2O4
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NitrogenAir
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SEM Mn1-xZnxFe2O4

Nitrogen Air
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SEM TiO2 sintered - reheated

Nitrogen Air
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SEM ZnTiO3 sintered - reheated

Nitrogen

Air



CONCLUSION

� Oxides TiO2, ZnTiO3 and Mn1-xZnxFe2O4
showed different dimension changes behavior 
during heating in air and nitrogen atmosphere.
� Microstructures observed on breakage showed 
completely different structure. 
� Thermo gravimetric and differential thermal 
analysis showed that powder particle size plays 
fundamental role in atmosphere influence.
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