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1. Aim and motivation

Systems with increased ionic conduction by interfaces
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2. Phase Separation in Glasses
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3. lonic Conduction in Glasses

Anderson-Stuart model

propability of ion movement = energy to change site + energy to deform network

Site change enerqgy
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Z/Z, ... valence of involved ions

rlro ... radius of involved ions

B ... finite displacement factor

Y .. polarisability of the oxygen atom
A ... lattice constant

Eg ... binding energy

Network strain enerqy
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G ... shear modulus
ry --- radius of doorway
Es ... strain energy of close-packed liquids
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3. lonic Conduction in Glasses

Jump relaxation model

000000008 @) DA
000000000

000000000
000000000
000000080
000000000
00000000 Qo
00000000e®
000000000

sublattice of _ _ o _ single potential of
potential of immobile ions in glass

>V

-
X

mobile ions mobile ion

The SPIRIT TECHNISCHE UNIVERSITAT
of science ILMENAU



Jump relaxation model
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3. lonic Conduction in Glasses

A+
Dynamic structure model © TN ©
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3. lonic Conduction in Glasses

lonic Conductivity of Lithium Borosilicate Glasses

« depending on:
» temperature
» Li* concentration
* number of NBO
* molar volume
* mixed glassformer effect?

« 0=10%...10%S/cm at 25 °C
« oupto 102 S/cm at 200 °C
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4. Methods

Melting Differential Scanning Calorimetry
» temperature = 950 ... 1300 °C « temperature program: 2x 30 ... 1000 ... 30 °C
 time = 60 min * heating/cooling rate: 10 K/min

 cold/warm graphite mould

Planned Methods
* tempering (T, + 50 K or + 150 K)
* impedance spectroscopy

* scanning electron microscopy

 Fourier-transform infrared spectroscopy - e - ~ .
22.4 mole% Li,0O, 57.6 mole% B,0;, 20 mole% SiO,

Li,O / B,O, 2 28/ 72
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5. Results (so far)

Differential Scanning
Calorimetry
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1st heating

negative £ exotherm

1st cooling 2nd heating 2nd cooling Differential Scanning Calorimetry
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6. Summary

glasses conduct ions

durable ion movement requires:
* ion hop
* relaxation of vicinity
interfaces may enhance conductivity
interfaces in lithium borosilcate glasses may be formed by phase separation

Next Steps:

* measuring setup for impedance spectroscopy
« tempering
« sample series with different Li,O — B,0O, ratio
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Thank you for your attention!
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Phase diagram of LiZO-BzO?,-SiO2

(a) (b) Li,O

Bzoa
Source:
S. Kim, T.H. Sanders Jr.. ,Calculation of
subliquidus miscibility gaps in the Li,O-B,0;-
SiO, system®. Ceramics International 26
(2000), pp. 769-778. —
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