Methanol versus Hydrogen Economy
In the context of energy conversion processes, two alternate proposals are being considered seriously, namely ‘hydrogen economy’ and the ‘methanol economy’.   However, it should be stated that there can be many other alternate proposals a few of them are ethanol economy, butanol economy, vegetable oil economy and so on.   Methanol economy is a hypothetical future economy in which methanol will replace fossil fuels in the transport sector.   The proponent of this concept is Prof George A Olah, a noble laureate (1994).   He proposed this concept in 2005 as an alternate to hydrogen economy since methanol can be directly used as a fuel and can be made in a green house neutral process   The arguments to favour methanol economy over hydrogen economy are: (i) the amount of hydrogen in a litre of methanol (99grams per litre) is higher than what is contained in a litre of liquid hydrogen (79gams per litre). (ii) Energy storage (by volume or weight) is more efficient in methanol as compared with compressed hydrogen when hydrogen pressure confinement vessel is taken into account. (iii) The cost of infra structure required for hydrogen distribution is prohibitively high, while methanol can be cycled with the existing gasoline infrastructure. (iv) The other points in favour of methanol are it can be easily blended with gasoline, a raw material for chemical industry.
However, methanol economy has its own disadvantages as well. Some of them are(i) The synthesis of methanol requires hydrogen whose generating cost is high (ii) The synthesis of methanol is not a clean process and also requires syn gas (CO and H2) which is at present produced from fossil fuels.    (iii) Its energy density is only one half of that of gasoline(iv) Methanol can be corrosive to some metals like aluminium, can react with water and can form jelly like state which can have adverse effects in transport, corrosion and in combustion.

(v) Methanol can increase the permeability of some plastics to fuel vapours which can result in increased emission of volatile organic compounds.   (vi) If it is leaked, it can cause contamination to the ground water.
In contrast the hydrogen economy proponents argue that hydrogen is an energy storage medium, environmentally cleaner, particularly in transport applications, since it does not release green house gases at the end use and at the site of production from fossil fuels, if carbon capture and sequestration can be effectively made.   Transition to hydrogen economy probably meets hurdles in all the three aspects namely production (a variety of thermal, thermo-chemical, photolysis, photochemical, electrolysis, photo-electrochemical and biochemical routes have been advocated though none of them appear today as energy efficient process) storage (a variety of storage methods in all the three states namely gas, liquid and solid have been proposed but still none of them are economically and energy efficient) and distribution.

 A transition to a hydrogen economy is a sea change in our energy infrastructure and is not to be taken lightly.  The rush to hydrogen economy is neither supported by energy efficiency arguments nor justified with respect to economy or ecology.   In fact, it appears that hydrogen will not play an important role in a sustainable energy economy because the synthetic energy carrier cannot be more efficient than the energy from which it is made.   Consequently, the hasty introduction of hydrogen as an energy carrier cannot be a stepping stone into a sustainable energy future. The opposite may be true. Because of the wastefulness of a hydrogen economy, the promotion of hydrogen may counteract all reasonable measures of energy conservation.   Even worse, the forced transition to a hydrogen economy may prevent the establishment of a sustainable energy economy based on intelligent use of precious renewable resources.

Today’s establishments appear to be committed towards a hydrogen infra structure and possibly the delivery mechanism of fuel cells.   This decision for forging a transition to hydrogen is based on the logic that world needs a secure future supply of clean energy and probably hydrogen is the most abundant element in nature. However, this logic obfuscates a number of points and is based on some slippery foundations.  Even after three decades of the hydrogen movement, (it started in 1974), we still find that the production of hydrogen will be based on electrolytic processes and hence are associated with heavy over potential energy losses.  For a secured energy future what we need is a new energy source and not a new energy carrier.  
Hydrogen is the lightest element and its physical propertied may not suit the requirements of energy market.   The production packaging, storage, transfer and delivery of the gas are so energy consuming as pointed out earlier, that one is forced to consider other solutions.    One cannot afford to waste energy for uncertain benefits, the market economy will always seek practical solutions and as energy becomes more expensive, a one may select the most energy efficient of all options.    Hydrogen at best can become more important as energy transport and storage medium 
In essence it appears in today’s context, the selection of either of the two economies (Hydrogen or methanol) cannot be made a priori on the basis of energy efficiency and environment impact. It is necessary that any road map for energy conversions for any country should take into account how the proposed transition can be adopted and sustained by the economy of that country. It is true that we, in India are also in such a cross road and it is necessary that a more careful analysis is required before we embark on a road map for energy conversion for our country.  
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