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Materials Challenges of Magnetohydrodynamic Power Generator Electrodes
Requirement Remarks
Laser Laser
Electrical conductivity (o) o > 1 S/m, flux = 1 amp/cm? B P recton i
Thermal conductivity (k) High heat flux from the combustion fluids at 2100 "C | |
Thermal stability Melting point (T,.) above 2100 °C e
Oxidation resistance Resistant to an oxygen partial pressure about 102 atm at 2100 °C
Corrosion resistance Potassium seeds and aluminosilicate slags
Erosion resistance High velocity hot gases and particulates
Thermionic emission The anode and cathode should be good acceptor and emitters. e
P r o posed S OI u \ Lz LMOCVD- 250°C - LMOCVD- 350°C _ \LO. (0006)
Stainless steel «ii'z& ‘ »-;?aN (0002) a
Property c-BN CNT T ey st can (o0
. Melting point (°C) 2973 > 1726 - - 2t comnsevo'e X_
. Inert to acids but soluble in alkaline Sy W e Er Growth at 450 °C
Chemical inertness . Yes Znsewindow ﬁﬁ . ey = Growth at 350 °C
molten salts and nitrides e, Y, s 1 : ] S ——
Open air oxidation resistance (°C) 1500 <750 Heater ET? " | e
Electrochemical passiveness Yes Yes _ | = pump 20 (deg.)
Electrical conductivity (S/m) Insulating 106 - 10/ T = T i ﬂ H | h | hGaN_GOOOC
Thermal conductivity [W/(m-K)] 600 - 740 < 3000 T | e '

60 |-
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 Vertically aligned carbon nanotubes (VA-CNTs): Electrical and thermal conductive channels.
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e Cubic boron nitride (c-BN): Protective layer shielding CNTs from erosive and corrosive e A ot |Gan250%
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