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Quick definitions:
Plasma – A mixture of positive ions that the electrons that left during ionization.  It can be used as a catalyst for hydrocarbon reforming in the production of hydrogen.
Thermal Plasma – temperature of the electrons is the same as the temperature of the ions
Non-thermal Plasma – temperature of the electrons is greater than the temperature of the ions
The main focus of class was on the different categories of plasma reforming for hydrogen production.  The three different classifications of plasma as a discharge are:
· Arc discharge – uses high (~ambient) pressure, high current, and low voltage
· Glow discharge – uses low (vacuum) pressure, moderate current, and moderate voltage
· Corona discharge – uses high (~ambient) pressure, low current, and high voltage
The discussion concentrated on the two high pressure forms of plasma discharge (arc and corona):
Arc Discharge
Plasmatron Reforming – creates a directed flow, or arc, of plasma to catalyze reforming and create a hydrogen-rich gas.
Gliding Arc Discharge – Uses a combination of vortex motion and arc discharge.
Corona Discharge
- A high voltage discharge electrode is surrounded by a layer of plasma.  Outside the plasma region there is a region of positively charged ions repelled by the electrode
- Operates with a low ionization fraction (~10-8) and high electron density (~1012 /cm3)
- Doesn’t reach equilibrium – no Maxwell-Boltzmann distribution
Dielectric Barrier Discharge – Insulator, generally silicon dioxide, is placed between a high voltage electrode and a ground electrode.  It creates a displaced current, analogous to a capacitor.
