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AGENDA

 temperature calibration step by step (recommended by GEFTA)

 calibration substance

 preparation

 measurement

 analysis

 correction

 mistakes in common T-calibration

 one calibration substance

 one heating rate
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Temperature Calibration Step by Step
Selection of Calibration Substances

 select 3 calibration substances

 covering the desired 
temperature range

 no reaction with crucible 

[1] Höhne, G.W.H., W. Hemminger, and H.J. Flammersheim, Differential Scanning Calorimetry. 1996: Springer 
Berlin Heidelberg.
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Temperature Calibration Step by Step
Preparation and Measurement of Calibration Substances

 2 samples for each calibration
substance

 typical sample mass (e.g 10 mg)

 one piece in crucible

 at least 3 heating rates

 including the smallest one

 one „premelting“ cycle
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Temperature Calibration Step by Step
Analysis of Heat Flow
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Temperature Calibration Step by Step
Comparison of TOnset with Literature
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Temperature Calibration Step by Step
Temperature Dependence Correction
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Temperature Calibration Step by Step
Set Temperature Correction
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Temperature Calibration Step by Step
Dependence on Heating Rate, ઢࢀሺࢼሻ	
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Temperature Calibration Step by Step
ઢࢀሺࢼሻ-Correction for Heating and Cooling
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Temperature Calibration Step by Step
ઢࢀሺࢼሻ-Correction for Heating and Cooling Δܶሺߚሻ
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Mistakes in Common Temperature Calibration

calibration:

 with one substance

 e.g. Indium @ 156.6 °C

 at one heating rate

 e.g. 10 K/min

ݐ݁ݏܱ݊ܶ െ ௅ܶ௜௧ ൌ Δܶ ܶ, ߚ ൎ Δܶ ܶ ఉୀ଴ ൅ 	Δܶሺߚሻ	

problem: measurements

 at different temperature range

 e.g. room temperature

 at different heating rates

 e.g. 1 K/min

mistake: ignoring temperature and heating rate dependencies
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Mistakes in Common Temperature Calibration
Ignoring Temperature Dependency, ઢࢀ ࢀ
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Mistakes in Common Temperature Calibration
Ignoring Heating Rate Dependency, ઢࢀ ࢼ
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Mistakes in Common Temperature Calibration
Ignoring Heating Rate Dependency, ઢࢀ ࢼ

݁݇ܽݐݏ݅݉
݁݇ܽݐݏ݅݉

heating ratecooling rate

ఉܶୀ଴

rate of

measurement

20 25 30 35

-0,2

-0,1

0,0

0,1

0,2

0,3

0,4

0,5

H
ea

t 
Fl

o
w

 [
m

W
/m

g
]

Temperature [°C]

20 25 30 35

-300

-250

-200

-150

-100

-50

0

50

En
th

al
p

y 
[J

/g
]

„wrong“ 

T-correction

Δܶ Δܶ



© Fraunhofer ISE 

16

0,0

 

Mistakes in Common Temperature Calibration
Ignoring Heating Rate Dependency, ઢࢀ ࢼ ݁݇ܽݐݏ݅݉
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Conclusion

 calibration substance

 3, covering temerature range

 inert against crucible material

 2 samples for each substance

 preparation

 typical sample mass

 one piece in crucible

 3 heating rates

 „premelting“ cycle

 analysis of heat flow

 onset-temperature

 comparision with literature values

 dependence of temperature

 dependence of heating rate

 seperate correction

 temperature range

 heating/cooling rate
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Thank you for your attention!

Fraunhofer Institute for Solar Energy Systems ISE

Georg Hagelstein

www.ise.fraunhofer.de

georg.hagelstein@ise.fraunhofer.de


