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Plasma Spraying for Production Process of Advanced Energy Devices
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Table 1. Outline of some types of fule cell.
PAFC MCFC SOFC
Electrolyte Phosphoric acid Molten carbonate Solid oxide
Charge carrier H* CO,%- 0%~
gﬂf;zgi . 200°C 600~700°C 1000
Fuel H, H,, CO, Hydrocarbon H,, CO, Hydrocarbon

+ H, is only suitable fuel
+ High overall fuel efficiency
in on-site cogeneration application

Advantages &
disadvantages

- High-grade heat available

+ Direct reforming is feasible

+ Material problems related
to life

- High system efficiency
+ No electrolyte management

problem

« Direct reforming is feasible
- High temperature presents

severe constraints on materials

Efficiency 40~45%

45~60%

50~60%

Cell material Carbon

Ni, Stainless steel

Ceramics
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Fig. 2. Efficiency of generators.
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Table 2. Components of SOFC and required characteristics.

Component Characteristics Structure| . Materials
+ High ionic and electronic
conductivity
+ Stable in high temperature LaCoO,
Cathode dizi h LaMnO
electrode | 0Xidizing atmosphere porous aMnQO,
+ Thermal expansive charac- LaSrMnQO,
teristic matching with other
components
- High electronic conductivity
- Stable in high temperature Ni
Anode . .
electrode | Thermal expansive charac-|porous| Ni-ZrO,
teristic matching with other Ni-AlLO,
components
+ High ionic conduvtivity and
Electrolyte high ionic transport number dense YSZ

+ Stable in high temperature
- No gas permeability

- High electronic conductivity

- No gas permeability Ni alloy-AlO,

- Stable in high temperature | dense |Ni alloy-CSZ
oxidizing and deoxidizing LaCrO,
atmosphere

Intercon-
nector

- High gas permeability

- Electric insulation

Support | * Thermal expansive charac-

tube teristic matching with other
components

« Low cost

porous CSsz

Table 3. Production processes for SOFC components.

Classification Processes Components
- Plasma spraying * Electrode
- Electrolyte
Thermal | - Low pressure plasma
. - - Interconnector
spraying spraying . - Protective coa
+ Thermo-spraying ting
+ Electro-chemical . Electrolyte
Coating CVD vapor deposition Y
+ Interconnector
-CVD
PVD - Spattering + Electrode
« Ion plating - Electrolyte
q] + Slurry coating - Electrode
urry . .
P ; « Slip coating - Electrolyte
orming

- Doctor blade + Interconnector

Forming | Forming
and with
sintering | plasticizer

- Extrusion
- Injection molding

- Electrolyte
-+ Support tube

» Dry pressing
- Hot pressing
- Hot isostatic pressing

| Press
forming

- Electrolyte
+ Support tube
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Fig. 3. Appearance of tubular type SOFC.
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Fig. 4. Schematic illustration of a tubular type
SOFC.
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Fig. 5. Effect of particle diameter on gas permea-
bility of YSZ plasma sprayed coating.
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Fig. 6. Microstructure of SOFC formed by plasma
spraying.
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Fig. 9. Construction on 1kW SOFC module.
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