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“The stocksof petroleum, coal, propane,and naturalgas willbe consumedin a few years.”

“Most of the observed increasein globallyaveragedtemperaturessince the mid-20th centuryis due to the
observedincrease inanthropogenic greenhouse gasconcentrations.”

“The majority of the known petroleum reservesare locatedin the Middl Eastand thuswortwide fuel
shortages would intensifythe unrest thatexists inthe region, leading tofurther conflictand war.”

This concernand words of apprehension
regardingconventional petroleum products has
been startingthe peopleall overthe worldsince a
decade. Thereis a growing anxiety due to general
environmental, economic,and geopalitical
matters ofsustainability of the petroleum
products.Also the prices of the fossils fuels have
been upsurging day-by-day. The only solution to
these problemsis the identification and usage of
the alternative fuels inindustry, transportation
and in economy of the world.

What are Alternative Fuels?

usedas fuels,other thanconventional fuels.
Conventional fuels include: fossil fuels [petroleum
(0il), coal, propane, andnatural gas),and nuclear
materials suchas uranium.An array of alternative
fuels are thereviz. biodiesel, bioalcohol (methanol,
ethanol,butanol], chemicallystoredelectricity
(batteries andfuel cells), hydrogen, non-fossil
methane, non-fossil natural gas, vegetable oil and
otherbiomass sources.

Why is there an increasing demand
for alternative fuels?

Alternativefuels arealso knownas non-
conventional fuelsand are substances thatcan be

Avariety of reasons contribute towards the
increaseddemand foralternative fuels,



Quarterly Journal

1. Environmental Concern - The major
environmental concern,according toan IPCC
report, isthat "Mostof the observed increase
in globallyaveragedtemperatures since the
mid-20th century is due to the observed
increasein anthropogenic greenhouse gas
concentrations.” Sinceburning fossil fuels is
knownto increase greenhouse gas
concentrations in theatmosphere, theyare a
likelycontributor toglobal warming.

. Economicand Political Concern - The majority
of theknownpetroleumreserves arelocated in
the Middle East. Thereis generalconcern that
worldwide fuel shortage couldintensify the
unrest that exists in the region, leading to
further conflictand war.

. LimitedReserves of the Alternativefuels -
Other importantconcern whichhave fuelled

demand revolvearound the concept of peak oil,

which predicts risingfuel costs as production
ratesof petroleum enter aterminal decline.
According to the Hubbert peak theory, when
the productionlevels peak,demand foroil will
exceed supply and without proper mitigation
this gap will continue to grow as production
drops, whichcould causea major

energy crisis.

Biodiesel

Biodiesel refersto avegetable oil - oranimal fat-
baseddiesel fuel consisting of long-chain alkyl
(methy, propyl orethyl) esters. Biodiesel is
typicallymade by chemically reactinglipids (e.g.,
vegetable oil,animal fat(tallow] withan alcohol.
Biodieselis meantto beused instandard diesel
engines alone,or blendedwith petrodiesel.
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Biodiesel can be produced from a greatvariety of
feedstocks like vegetable olls (soyabean,
cottonseed, peanut, sunflower, coconut,etc.) and
anmalfats (tallow)as well as wasteails (used
fryingoils).

The problem with the use of biodiesel includes the
inherent higher price of the biodiesel, whichin
many countries is offset bylegislative and
regulatory incentives or subsidies in theform of
reducedexcisetaxes,Slightlyincreased NOX
exhaust emissions from biodiesel burning,
oxidative stability, and Cold flow properties which
are especiallyrelevant incold countries.

Bioalcohol ([Methanol and ethanol)

Ethanalis generallymade from corn, biomass
(agricultural crops and waste like rice straw), plant
materialleft from logging, andtrash including
cellulose.Methanol canbe made from various
biomass resourceslike wood,as wellas from
coal. However,todaynearlyall methanolis made
from natural gas,because itis cheaper.

Methanoland ethanolare notprimary sources
of energy; however, theyare convenient fuels for
storing andtransporting energy. These alcohol
can be usedininternal combustion engines
such as flexible fuel ve hicles with minor
modifications.

The use of bioethanol in replacingfossil fuels in
vehiclesisa matterof concernas largeamount of
arable landis requiredfor crops resulting in
imbalanceof environmentand energybut recent
developmentswith cellulosic ethanol production
andcommercialisation mayassuage these
concerns.



Chemically stored electricity

Chemically storedelectricityis used torunelectric
cars, TV.andelectrical appliancesetc.Electric
vehicles receive theirpower fromvarious sources,
including fossil fuels, nuclear power, and
renewablesources (tidal power, solar power,and
wind power) orany combination of those. After
generation, this energy is then transmitted to the
vehiclethrough use of overheadlines, wireless

energy transfer, or adirect connection through an
electrical cable.Theelectricitymay thenbe stored
onboard theehicle usinga battery, flywheel,super
capacitor, orfuel cell.Akeyadvantage of electric or
hybrid electricvehicles is their abilityto recover
brakingenergyaselectricity toberestoredto the
on-board battery or sentback to the grid whereas
whenfossilfuel vehicles brake, theysimplydump
the energyinto the environmentas waste heat.

The problemwith electricvehicles is of long
rechargetimes comparedto therelativelyfast
process of refuelling atank whichis further
complicated by the current scarcity of public
charging stations.

Hydrogen

Hydrogenis thelightest of all elements, easy to
producethrough electrolysis,burns nearly
pollution-free and beinga non-carbon fuel, the
exhaust is free of carbon dioxide.

Hydrogen asa fuel can bean asset but thereis no
accessible matural reserve of uncombined
hydrogen, sincewhat little there isresides in
Earth’'souter atmosphere. Therefore, hydrogen
for useas fuel must firstbe produced using
another energysource, makingit ameans to
transportenergy, ratherthan anenergy source.
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One existing method of hydrogen production is
steammethane reformation; however, this
method requires methane, which raises
sustainabilityconcerns. Another method of
hydrogen production is through electrolysis of
water,in whichelectricity generatedfrom any
sourcecanbeused. Photoelectrolysis,
biohydrogen, and biomass or coal gasification
have alsobeen proposedas meansto produce
hydrogen. Hydrogenhas thus currently become
impractical tobe usedas analternatve fuel.

Alternativefossil fuels

Compressed naturalgas (CNG)isacommon fuel
which comesfrom underground. However, natural
gas isa gas like air,rather a liquid like petroleum. It
has been foundto be one of themost
environmentally friendlyfuels andis usedto power
a caror truck.Natural gas ismade upof methane
(95 per cent] andthe other 5 per cent is made up of
various gases like butare, propanre, ethanealong
withsmallamounts of watervapour. However,
natural gasisafintte resourcelike all fossil fuels,
and tts production is expected topeak soonafter
oildoes.

Liquefied natural gas (LNG) is made by
refrigerating natural gas to -260° F to condense it
into aliquid (liquefaction) which removes most of
the water vapour, butane, propane, and other
trace gases,that areusually includedin ordinary
natural gas.The resultingLNG isusually more
than 98 per cent pure methane. The liquid form is
much denserthan naturalgas or CNGand has
much moreenergy. LNG is goodfor large trucks
that need to go along distance before they stop
formore fuel.
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