
 
HYDROGEN FREQUENTLY ASKED QUESTIONS (V10.09) 

 
At what temperature does hydrogen liquefy? 
Hydrogen becomes liquid at -423 F. 
 
Is hydrogen more dangerous than gasoline?   
Since any fuel  we use is flammable, it is inherently dangerous. Hydrogen is often used as a gaseous fuel, which makes it similar to 
natural gas and town gas,  which have been used in America, Europe, and Asia for heating and lighting for almost two centuries. One 
difference is that hydrogen is nontoxic,  so it’s not harmful to breathe. It’s also so light that it scatters immediately upward when there is 
a leak, rather than pooling about, polluting groundwater, and soaking into clo thes. The end assessment is that when hydrogen is 
handled with care appropriate to any gaseous fue l, it is safer than fuels in standard use. 
 
How much does hydrogen cost?  
It depends on how  you make it. Until recently, the most inexpensive production method was using s team reformation of natural gas 
(heating methane under  high pressure with a catalyst in a steam atmosphere).   When the cost of natural gas was about $2 per MMBtu 
(Million Btu) hydrogen was produced for as little as US $0.96 per kilogram, at the production plant.  In 2005, the cost of natural gas 
rose above $13 per  MMBtu, with the cost of hydrogen rising proportionally.  Other methods, such as e lectrically breaking water (H2O) 
into hydrogen and oxygen ( electrolysis), chemical reactions, and biomass digestion var y in their prices.  Hydrogen produced from wind 
farm electricity is now the cheapest way  to produce hydrogen.  There are many ways to produce hydrogen, and they wil l become more 
competitive in the future. 
 
Is it practical for automobiles to have such a huge st orage tank? 
Hydrogen tanks do require more space than gasoline tanks. However, they are much safer. Similar tanks have been used in natur al 
gas vehicles for  years. They can withstand  armor-piercing bullets and dynami te, with no explosion or  leaks. A hydrogen tank behind the 
passenger compartment actually makes the entire car safer from rear-end collisions. So, I would say it is much more practical than a 
gasoline tank, wh ich will rupture, causing the gasoline to ignite, and frequently, explode. A gasoline fire in an automobile can engulf the 
passenger compartment, burning passenger s to death. Gasoline wicks to the skin when spilled on a person. If hydrogen is spilled, it 
disperses quickly into the a tmosphere. There is no radiant heat from burning hydrogen, so a hydrogen flame will not burn skin unless 
the body is put  directly into the middle of the flame. 
 
If hydrogen is an energy carrier, does it not take more energy to produce hydrogen than is realized?  
Yes, hydrogen is an energy carrier. It is not energy itself, but requires energy to produce it. Hydrogen Now! promotes the use of 
renewable energy to produce hydrogen. Since renewable energy, such as wind, is  inexhaustible , we will never run out of the ability to 
produce all the hydrogen we need. The only  costs are installation of wind turbines, the equipment for electrolysis and transportation. 
The same appl ies to solar and geothermal resources. It does take energy to produce hydrogen. However , it also takes energy to 
produce gasoline, including dr illing, pumping, storing, refining and transportation. A better way is to produce hydrogen from renewable 
energy, totally eliminating the dirty pollution of the oil refinery process. 
 
How much energy do we need to create hydrogen? 
Creating useful energy from raw materials always uses ener gy. The process of extracting oil, refining the crude oil into motor gasoline, 
and transporting the gasoline to the gas pump results in that form of energy losing the equivalent of 20% of its energy value. To 
produce hydrogen, using cur rently available technologies, r equires more energy than producing gasoline. A ful l consideration of the 
efficiency of fuels in their end-uses is more favorable for hydrogen. Since hydrogen used in a fuel cell is more efficient than 
conventional ener gy, the comparison becomes much mor e equal. 
 
When will I be able to buy a hydrogen car?   
Some HICE (Hydrogen Internal Combustion Engine) vehicles are available today.   Fuel cell vehicles will be available later.  Obstacles 
that must be overcome are lack of hydrogen infrastructure (filling stations), cost, and ability to service (trained hydrogen mechanics)  the 
cars.  
 
Honda currently leases the FCX C larity for $600 a month on a three- year lease. They expect to lease about 200 vehicles over the next 
three years, mainly in Southern California. 
 
What will happen to all the water put into the air?  Will the climate be changed?  
The amount of  water put into the air from hydrogen combustion won't even be de tected by your  local meteorologist, when checking the 



moisture content of the air. Consider that all internal combust ion engines that burn fossil fuels, such as gasoline, diesel or natural gas, 
produce water  vapor that vents into the air. Changing engine s to pure hydrogen will produce about the same amoun t of water vapor, 
while eliminating all of the carbon and sulfur  emissions. When hydrogen is burned in an engine, or used in a fuel cell, the end product is 
water. The net result of the complete circle is that there is no more or no less water in the environment than at the beginning of the 
cycle. Some other  points of interest:  1) When gasoline,  diesel or natural gas is burned, water vapor is produced. Burning hydrogen 
instead of these fuels will emit about the same amoun t of water vapor.  2) the amount of water emitted by automobiles using hydrogen 
is so insignificant that it will have no effect on weather.  3) Burning hydrogen instead of fossil  fuels will clean the air.  4) each gallon of 
gasoline requires 18 gallons of wa ter during the refining process. Much of  this water is vented to the atmosphere as steam.  5) Burning 
fossil fuels add sul fur oxides (resulting in acid rain), nitrogen oxides, soot and o ther pollutants, which greatly affect weather throughout 
the world. Burning hydrogen produces none of the same po llutants, except minor amounts of nitrogen oxides, which  can be controlled 
by modifying the engines properly. 
 
What is the difference between hydrogen combustion, and fuel cell technology? Are they the same thing?  
Combustion simp ly means, "burning". When you burn hydrogen in the presence of oxygen, you pr oduce heat and water . One example 
of combustion is the burning of hydrogen (or gasoline or diesel or natural gas or propane) inside an internal combust ion engine of a 
car. Striking a match, burning a piece of paper or lighting a fire in a fireplace produces combustion.  
 
Fuel cells combine  hydrogen and oxyge n in an electrochemical reaction to produce electr icity, heat and water. 
 
For each positive there's a negative. What's hydrogen's? I think that Hydrogen has the possibility of being far safer and more 
superior to both nuclear - and fossil fuel - but so far all I've heard is all the rosy news about  Hydrogen - and that makes me 
suspicious.  
It is rather difficult to come up with any substantial  negatives, but there are some challenges ahead.  

• Storage. Since hydrogen is so l ight, it is difficult to store a lot of it in a small tank. However, Dynetek Industries (among other 
companies)  is currently testing a 12,500 psi tank for gaseous hydrogen. Both Ford and GM are working with 10,000 psi tanks 
in their prototypes (Ford's Model U and GM's Hy-Wire). 

• Distribution. There is not a widespread distribution channel fo r getting hydrogen to the masses. A new infrastructure will need 
to be put in place. It will take a lot of capital to build this infrastructure. 

• Cost. Hydrogen is currently much more expensive than gasol ine --- primarily due to the massive tax breaks that are given to 
the oil companies. However, as we saw in 2005 and 2006,  gasoline and other  petroleum products will become more and more 
expensive as we appr oach peak oil.   Simultaneously, new technologies will  allow the cost of hydrogen continue to decl ine in 
price. 

• Danger of hydrogen. Like any other  combustible gas or liquid, hydrogen is flammable, and even explosive under  certain 
conditions. However , hydrogen has a long h istory of safety; and the technology and  practices to keep it safe are already in 
place. Many exper ts think that hydrogen is safer than any of the fossil fuels. 

• Fuel cell chal lenges. Fuel  cells are currently too expensive. Many of them also have problems running in very cold weather; 
although the manufacturers are working to overcome problems with cold weather. The biggest challenge in the long term for 
fuel cells may be that there is not enough copper  in the world to produce all  of the electric motors that are going to be required 
for fuel cells. Aluminum can be substi tuted, although it will take up more space in a motor than copper will. We believe 
scientists will come up with new motors that do not require so much copper , or that may use materials we haven' t even 
considered yet. 

 
It seems that using salt water, as it is in most oceans, would be a viable source of hydrogen. Is this true? 
All commercial electrolyzers require fairly pure water, usually as pure as potable water . Some of them require deionized water. 
Commercial electrolyzers that will accept standard potable water have additional filtering systems bu ilt in. The cleaner the water is that 
enters the system, the less frequently filters will have to be changed. 
 
The only way seawater  can be used is  if it is distilled first.  Commercial electrolyzers use electrolytes that are designed to  provide the 
most efficient operation possible.   You would not want to mix it with salt water. 
Many of the commercial electrolyzers use a PEM (Proton Exchange Membr ane - the same type used in fuel cells). If the water were not 
deionized, it would quickly clog up  the system. 
 
Is not hydrogen a carrier of energy, such as elect ricity? Does it not take more energy to produce hydrogen than is realized? 
Yes, hydrogen is an energy carrier. It is not energy itself, but requires energy to produce it. Since renewable energy, such as wind, is 
inexhaustible, we  will never run out of the ability to produce al l the hydrogen we need.  The only costs are installation of wind turbines, 
the equipment for electrolysis and transportation. The same applies to solar and geothermal resources. It does take energy to produce 



hydrogen. However , it also takes energy to produce gasoline, including dr illing, pumping, storing, refining and transportation. A better 
way is to produce hydrogen from renewable energy, totally eliminating the dirty pollution of the oil refinery process. 
 
What are some advantages of fuel cells? 
Fuel cells are quiet and modular, which means they can be u sed as distributed generation resources. The emissions or  other 
environmental impact  of the fuel cell itself are 100% clean, however, the life cycle of the hydrogen fuel cell  must consider the source of 
the hydrogen. Theoretically fuel cells are also highly durable when using pure hydrogen gas. The only bypr oducts of the generating 
process are heat (which cogeneration systems util ize for water and space heating)  and water. Fuel cells have been used by NASA on 
space shuttles for  several decades to provide power and drinking water on board. 
 
In addition, a fuel cell operates at an efficiency of 40-50%, significantly higher than conventional  power generators. A steam power 
plant is typically 35% efficient, while the efficiency of an internal combustion engine  in most vehicles is only about 15%. 
 
Are fuel cells being used in applications today? 
Most fuel cell applications are in demonstration or early commercialization phases. Cur rently the most promising applica tions are using 
fuel cells for "remote power" or distributed generation, such as off-grid homes, weather monitor stations, telecommunication 
infrastructure, or onsite grid-integrated stationary power or CHP. Fuel cells are also being developed for  use as portable power for 
electronic devices, such as cell phones or  laptop computers. Ultimately, research and development  teams want to achieve market-
viable vehicular  power for automobiles, trucks, boats, etc . There is a plethora of fuel cell vehicle prototypes developed in  the industry. 
Issues of per-horsepower cost based on fuel storage issues that impact weight and range of the vehicles h inder the cost 
competitiveness of  these vehicles compar ed to internal combustion engines.  
 
If fuel cells are so great, why aren't we using them? 
Fuel cells are actually being used more widely than many people think. In addition to a few high-profile applications such as the space 
shuttles, the organization Fuel  Cells 2000 lists over 600 past and present fuel cell installations worldwide on their website. However, 
fuel cells are still meeting only a tiny fraction of our energy generation needs. 
 
There are two main reasons fuel cel ls have not yet caught on more broadly. One, development work still needs to be done. Two, the 
price is currently too high. There is nothing inherently expensive about a fuel cell but as with most technologies,  prices will not be 
competitive until many units are sold. By demonstrating the practicality and environmental benefits of fuel cell power, the Schatz 
Energy Research Center 's projects are an important step in advancing the wor ldwide effort to make fuel cells widely available. 
 


