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Phase transition ZnTiO3 to Zn2TiO4 



Experiment 



Phase transition ZnTiO3 to Zn2TiO4 

Experimental setup 
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Phase transition interval extraction 
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Bulk phase transition dilatation 
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Sintering phase transition dilatation 
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Linear fitting and interpolation  
of the inserted linear functions  
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Phase composition - kinetic 
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Phase transition from bulk specimen 
Three heating rates 
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Phase transition from sintered 
specimen - Three heating rates 
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Mathematical porcedures  
enabeling comaprison of the data 
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Phase transition kinetics comparision:  
Bulk and Sintered - Experimental 
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Correction Calculus 



Correction by subtraction - bulk 
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Correction by subtraction - sintered 
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Phase transition kinetics comparision:  
Corrected 
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Phase transition kinetics comparison: 
Experimental vs. Corrected 
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Phase transition kinetics comparison: 
Experimental vs. Corrected - BULK 
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Phase transition kinetics comparision: 
Experimental vs. Corrected- SINTERING 

920 940 960 980 1000 1020 1040 1060

0.0

0.5

1.0

CORR PT kinetic PT + Sint. corr. sint 900
o
C

fm
 Z

n
T

iO
3
 =

 A
B

/A
C

Temperature [
o
C]

 PT + sintering5
o
C/min 

 PT + sintering10
o
C/min 

 PT + sintering20
o
C/min 

 PT sint corr. sint 900
o
C 5

o
C/min

 PT sint corr. sint 900
o
C 20

o
C/min

 PT sint corr. sint 900
o
C 10

o
C/min

EXP PT kinetic PT + Sintering 

SINTERING



Fitting 



Boltzmann fitting function  
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Bulk - experimental and corrected 
Boltzmann function fitted – Residuals 
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Sintering - experimental and corrected 
Boltzmann function fitted – Residuals 

940 960 980 1000 1020

0.0

0.5

1.0

CORR Phase transition ZnTiO
3
 -> Zn

2
TiO

4
 PT + Sint. corr. sint 900

o
C

fm
 =

  
x
Z

n
T

iO
3
/x

Z
n

2
T

iO
4

e
x
p
e
ri
m

e
n
ta

l,
 c

o
rr

e
c
te

d
 a

n
d
 f
it
te

d
 

Temperature [
o
C]

 PT + sintering5
o
C/min 

 PT + sintering10
o
C/min 

 PT + sintering20
o
C/min 

 PT sint corr. sint 900
o
C 5

o
C/min

 PT sint corr. sint 900
o
C 20

o
C/min

 PT sint corr. sint 900
o
C 10

o
C/min

 Boltzmann Fit of 2Z110505 rNiABAC5

 Boltzmann Fit of 1Z1105010 rNiABAC10

 Boltzmann Fit of 3Z1105020 rNiABAC20

 Boltzmann Fit of 2Z110505 A2Sv5kNn"A2Sv5kNn"

 Boltzmann Fit of 1Z1105010 A1Sv10kNn"A1Sv10kNn"

 Boltzmann Fit of 3Z1105020 A3Sv20kN1n"A3Sv20kN1n"

EXP Phase transition ZnTiO
3
 -> Zn

2
TiO

4
 PT + Sintering 

SINTERING

-0.04

-0.02

0.00

0.02

0.04  exp.10
o
C/min Residual

  exp.5
o
C/min Residual

  exp.20
o
C/min Residual

  corr. 20
o
C/min Residual

  corr. 5
o
C/min Residual

  corr. 10
o
C/min Residual

R
e
g
u
la

r 
R

e
s
id

u
a
l 

o
f 
e
x
p
e
ri
m

e
n
ta

l 
a
n
d
 f
it
te

d



Fitting function Residuals comparision  
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Conclusion 
Phase transition for bulk specimens temperature is a 

function of heating rate (possible Kissinger equation 

usage) 

Sintering phenomenon substantially effects phase 

transition (temperatures are lowered by simultaneous 

sintering) 

Correction by sintering submission does not affect 

temperatures of the phase transition 

(although kinetic of the phase transition is different) 

Phase transition kinetics from dilatograms by lever`s 

rule is most prommsing (softvare obtained with 

dilatometric device does not includes this option) 
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