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1. Introduction
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2. Impedance Spectroscopy - Setup
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2. Impedance Spectroscopy - Method

DC experiments exhibit often polarization effects

AC methods give possibility to determine influences on overall
conductivity

Apply an electrical stimulus and observe the response (current or
voltage)

Different mechanisms show different time relaxation times T and can
therefore be resolved

* polarization

* electrode reaction

 different charge carriers

* bulk / grain boundary mechanism

E. Barsoukov, J.R. Macdonald, “Impedance Spectroscopy Theory, Experiment, and
Applications”, John Wiley & Sons, Hoboken, New Jersey, 2005
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2. Impedance Spectroscopy - Method

Different regions of sample characterized by R and C often placed in parallel
characteristic relaxation time of each RC element given by product of R and C
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Frequency scan resolves the different relaxation times:
Distribution of relaxation time. B: bluk, GB grain
boundary

John T. S. Irvine et al., Advanced Materials 2 (1990) 132
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2. Impedance Spectroscopy - Method
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3. Results - Determination of AH;
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3. Results - Determination of AH;
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Conductivity and Propane Conversion
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties

preliminary results: y-Al70V30
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3. Supported Catalysts: Correlation to Catalytic Properties
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3. Supported Catalysts: Correlation to Catalytic Properties

preliminary results: y-Al70V30
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3. Supported Catalysts: Correlation to Catalytic Properties
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4. Conclusion and outlook

Correlation looks promising but certain improvements necessary

:> sample influence

phase transition > sample treatment
homogeneity = new preparation method
lower loading for stronger support effect
:> other steps in catalytic reaction, like H-transfer
kinetic studies on conductivity samples

:> In-situ experiments necessary

set-up constructed
experiments this year
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4. Conclusion and outlook
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4. Conclusion and outlook
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hank you for your attention
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Sample AHg [kJ/mol] AH; [eV]
Ti70V30 53+6 0,55 + 0,06
Zr70V30 82+9 0,85+0,1
Si70vV30 107 7 1,11 +£0,08
V100 119+4 1,23 £0,04
y-Al70V30 138 1,43
Mg70v30 156 £ 9 1,62 +£0,09
a-Al70v30 287 + 34 3,00+ 0,4
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