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Hydrogen’s chemical properties make hydrogen-powered vehicles seem attractive, but its physical properties make them unworkable.  Hydrogen yields 2.6 times the energy per gram as gasoline, and no pollutants.  But hydrogen yields only 25-30% of the energy per liquid gallon, or 6% as much per liter in the gaseous form.
At atmospheric pressure, hydrogen does not liquefy until almost absolute zero.  Even at very high pressures (3600 pounds per square inch - psi), liquid hydrogen must be kept at cryogenic temperatures.  Liquid hydrogen is so much harder to handle, that only compressed hydrogen gas might be practical.
With an energy density 6% that of gasoline and 1/3 that of compressed natural gas (CNG), hydrogen-powered cars would have a range of only 50 miles or less, even with more and bigger fuel tanks than gasoline cars.  Any additional tanks would be heavy pressure vessels.  That would cut heavily into miles per gallon.  With such a short range, far more fuel stations (a huge investment) and far more stops to refuel would be required.  Very inconvenient.
One alternative is to adsorb large quantities of hydrogen on an activated surface (platinum or palladium) or in carbon nanotubes.  To do this, large quantities of hydrogen must be (1) adsorbed and then (2) desorbed, using very little energy per cycle.  The process must be repeatable thousands of times.
Hydrogen has been absorbed on palladium: one gram of hydrogen per 212 grams of palladium.  Palladium is not cheap (nor are carbon nanotubes or platinum).  Reversible adsorption and desorption over thousands of cycles is only a concept, not something that has ever been done, even in the lab.  From the lab to commercialization would be a far bigger leap even.
Even if adsorption and desorption works well and the volume problem is solved, the weight problem may be insurmountable.  However, lithium-hydride batteries - using LiBH4, LiNH2, or Li4BN3H10 - show some promise for weight reduction, since hydrogen would be 20%, 9%, or 12% of the weight.
Moreover, hydrogen refueling is dangerous, especially any leakage.  Self-service is completely out of the question.  Even the less dangerous CNG refueling requires hours of training and some protective equipment.  The technical feasibility of hydrogen fuel (except for space rockets) is very iffy.  The economics are hopeless.
Hydrogen fuel cells present imposing challenges.  With even two challenges, the process is likely to takes years to commercialize, with failures along the way.  Witness nuclear fusion.  Begin with the low energy density of hydrogen.  To power a car the accustomed range, a 90-gallon fuel tank would operate at 3600 psi.  The lightweight version of such a tank would be very heavy - half-inch thick aluminum coated with fiberglass-reinforced resin.
Second, platinum anode electro catalysts are extremely intolerant of carbon monoxide (CO), which is irreversibly absorbed on the platinum surface, rendering it ineffective.  If hydrogen comes from any carbon compound, it is hard to avoid traces of CO being formed among the CO2. The CO problem can be avoided by operating at 100°C.  But then water loss by evaporation becomes a problem.  The CO issue could be avoided by electrolysis of water.  But this requires electric power.  It’s far easier to run a vehicle on electricity.  We did that in the 1890s.  GM and Ford did it a decade ago.  Toyota and Honda do it today.
Third, platinum is very expensive.  At a minimum, platinum would have to be recyclable.  This has not been developed.  Fourth, water management in the fuel cell is difficult to control.  Water lost by evaporation must be replaced.  It could freeze in cold weather.  Fifth, a fuel cell must withstand the bumps (e.g., panic stops and rough roads) and vibrations associated with normal driving over the life of the vehicle.  This is harder than running a fuel cell in a lab.
For more details and a discussion of CNG and LNG vehicles, see  www.utdallas.edu/chemistry/acs/Retort/200609SWRetort.pdf or contact Dr. John E. Spessard, at johnspessard@yahoo.com, or at 972-867-8989, or at Environmental & Chemical Technology, 8827 Amador Ave., Dallas TX 75252.
