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The emphasis is on the functional metal oxides deposited by ink-jet 
printing mainly, for advanced gas sensors applications. 

For this scope, we will be working on:
•Solid state synthesis and mechano-chemical synthesis, milling and 
calcination 
•Characterization of powders: particle size and size distribution, phase 
composition, morphology. 
•Preparation and characterization of particle dispersions or solutions of liquid 
precursors of ceramic materials 
•Formulation of inks for ink-jet printing 

* FORTH study the sensing properties of this thick films
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Ink formulation
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TCM‐1 Without mortar

10ml H2O + TCM‐1, pH ~ 5.8

TCM‐1 With mortar

10ml H2O + TCM‐1, pH ~ 5.7

d10 = 3.3 μm
d50 = 28 μm
d90 = 67 μm
dmean = 33 μm

The  zeta  potential  of  TCM‐1 
powder in Water as a function 
of  pH  Background  electrolyte 
0.001M KNO3
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TCM‐1 Ball Milling

95gr + 100ml of isopropanol

Diameter of balls: 3mm (1kg of YSZ)
Volume: 500ml
Milling parameters: 1h / 200rpm

Drying after milling at 95oC for 3h

TCM‐1 after ball milling 86gr

d10 = 0.32 μm
d50 = 0.88 μm
d90 = 2.2 μm
dmean = 1.1 μm

After 1h
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TCM‐1‐Suspension 
INK‐2 Fluid properties

Density: 1.2g/ml
Solid Load: 5.3 vol %
Viscosity at 100 s‐1: 2.82 mPa·s
Surface tension 30.4 mN/m

TCM‐1 + 1% Triton X100 + 20 vol% glycerol
pH ~ 10 d10 = 126 nm

d50 = 174 nm
d90 = 270 nm
dmean = 3 μm
ζ‐ potencial = ‐45 mV
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TCM‐1‐Suspension 
INK‐2 Fluid properties

TCM‐1 + 1% Triton X100 + 20 vol% glycerol
pH ~ 10

SiO2/Si
Substrates

60μm

9 volt

15 volt
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