NPRE 470 NOTES 2/03/2011

Fuel Combustion vs Nuclear Heating

· Reforming of methane and water to yield carbon monoxide and hydrogen gas, enthothermic

· Further carrying on the reaction is the water gas shift that converts carbon monoxide and water to carbon dioxide and hydrogen gas, exothermic

· When nuclear heating is used in the above process yield is increased by 30% compared to fuel heating

Purification of Hydrogen Gas

· Use of pressure swing adsorption (PSA) which differentiates between carbon monoxide and hydrogen gas based on their masses and Van der Waals force

· Since carbon monoxide has dipoles on both oxygens it can stick to an ionized wall
· The PSA has alumina on the bottom, followed by carbon black, and finally zeolite on top that are used to trap different size molecules
· For PSA’s the feed gas comes in at constant flow, and constant high pressure.  The hydrogen comes off the top at a high purity (>99.9 vol%) with constant flow and constant high pressure.  The carbon monoxide and off gasses come off the bottom with constant flow, constant low pressure, and constant concentration

PSA Advantages/Disadvantages
· Adv: Simple mechanism
· Dadv: batch type operations

Membrane Separators
· Usually a Pd based alloy
· Separates the hydrogen molecule into atoms and recombines them after the atoms have passed through the membrane 

· In general they are tube-like structure to better withstand pressure 

· Can use one membrane reactore in place of steam reformer, water gas shift, and PSA

