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Fuels: Getting the mix right  
(page 9 of Hindu, dated 05 July 2018, an article by Kalikesh Singh Deo, a Member 

of the Parliamentary Standing Committee on Petroleum and Natural Gas and 

belongs to the Biju Janata Dal)  

https://www.thehindu.com/todays-paper/tp-opinion/fuel-getting-the-mix-

right/article24334426.ece 



The term fine particles, or particulate 

matter 2.5 (PM 2.5), refers to tiny particles 

or droplets in the air that are two and one 

half microns or less in width. There are 

about 25,000 microns in an inch. The 

widths of the larger particles in the 

PM2.5 size range would be about 3% of 

the diameter of a human hair. 

Courtesy: https://blissair.com/what-is-pm-2-5.htm What is Particulate Matter 2.5 (PM2.5)? 

What are 2.5 (PM2.5) Dangerous? 

Since they are so small and light, fine particles 

tend to stay longer in the air than heavier 

particles. This increases the chances of 

humans and animals inhaling them into the 

bodies. 

Owing to their minute size, particles smaller than 2.5 micrometers are able to bypass the nose and 

throat and penetrate deep into the lungs and some may even enter the circulatory system. 



India had 14 out of world’s 20 most polluted cities in terms of PM2.5 levels in 

2016, says WHO 

These are Delhi, Varanasi, Kanpur, Faridabad, Gaya, Patna, Lucknow, Agra, 

Muzaffarpur, Srinagar, Gurgaon, Jaipur, Patiala and Jodhpur; 

followed by Ali Subah Al-Salem in Kuwait and a few cities in China and Mongolia. 

The PM2.5 includes pollutants like sulfate, nitrate and black carbon, which pose 

the greatest risk to human health. 

More on Particulate Matter 2.5 (PM2.5)? 

Courtesy: https://www.thehindu.com/sci-tech/energy-and-environment/14-out-of-worlds-

20-most-polluted-cities-in-india-who/article23745178.ece 



Pre-Knowledge 

Octane is the measure of how much compression a fuel can withstand before 

igniting. Or, in layman’s terms, the higher the octane rating, the less likely the 

fuel is going to pre-ignite at higher pressures and damage the engine.  

Octane Rating 

That’s why performance cars with higher compression engines require higher 

octane (premium) fuel. In essence, higher octane fuels are compatible with 

higher compression engines that can increase efficiency and performance 

while potentially reducing emissions by combusting the fuel more completely. 

The benefits of including of octane in fuel include increasing the compression ratio, 

changing the timing of spark ignition, injecting less fuel into the cylinder, and more. 

Additionally, engines designed to work with higher octane also burn the fuel more 

completely — meaning less harmful emissions in exhaust. 

Courtesy: https://www.fuelfreedom.org/what-is-octane/ 



Pre-Knowledge 

• Regular Petrol has a Research Octane Number (RON) of  87, but normally 

shipped fuel will have 1 or 2 more points better quality - like, say 88. 

 

• Indian companies also make AvGas 100 - Aviation Gasoline of  100 Octane 

number -used for Turbo Prop Aircraft 

 

• In India unleaded petrol typically has octane ratings of  87 (regular), 93–94 

(premium). Speed 97 is available very rarely for premium cars (Maybe Rolls 

Royce, Bentleys, Ferraris of  the world) 

 

• F1 (formula 1 vehicles) fuel's Research Octane Number must lie between 95 

and 102 

Octane Rating – More Facts 
Courtesy: https://www.quora.com/Whats-the-octane-rating-of-the-petrol-available-in-India 



Pre-Knowledge 

In the petroleum refining and petrochemical industries, the 

initialism BTX refers to mixtures of  benzene, toluene, and the 

three xylene isomers, all of  which are aromatic hydrocarbons.  

BTX Courtesy: https://en.wikipedia.org/wiki/BTX_(chemistry) and 

https://en.wikipedia.org/wiki/Aromatic_hydrocarbon 

An aromatic hydrocarbon or arene (or sometimes aryl 

hydrocarbon) is a hydrocarbon. The term "aromatic" was 

assigned before the physical mechanism 

determining aromaticity was discovered; the term was coined 

as such simply because many of the compounds have a sweet 

or pleasant odour. 

https://en.wikipedia.org/wiki/BTX_(chemistry)
https://en.wikipedia.org/wiki/Aromatic_hydrocarbon
https://en.wikipedia.org/wiki/Aromatic_hydrocarbon


Pre-Knowledge 
BTX Courtesy: https://en.wikipedia.org/wiki/BTX_(chemistry) and 

https://en.wikipedia.org/wiki/Aromatic_hydrocarbon 

• If  ethylbenzene is included, the mixture is sometimes referred to as BTEX. 

 

• The BTX aromatics are very important petrochemical materials. 

 

• Benzene production in 1973 was 14.7mn T, and in 2016, it was 44.9mn T. The 

benzene market is growing at a rate of  about 1mn T/year. 

 

• Toluene is also a valuable petrochemical for use as a solvent and intermediate 

in chemical manufacturing processes and as a high octane gasoline component.  

 

• An aromatic hydrocarbon or arene (or sometimes aryl hydrocarbon) is 

a hydrocarbon. The term "aromatic" was assigned before the physical mechanism 

determining aromaticity was discovered; the term was coined as such simply 

because many of  the compounds have a sweet or pleasant odour. 

https://en.wikipedia.org/wiki/BTX_(chemistry)
https://en.wikipedia.org/wiki/Aromatic_hydrocarbon
https://en.wikipedia.org/wiki/Aromatic_hydrocarbon


Pre-Knowledge 

• Biofuels are emerging as a renewable and eco-friendly source of energy 

which could help in enhancing the self-sufficiency in energy and minimizing 

dependence of a nation on imported fossil fuels.  

 

• Towards this endeavor, the Government of India initiated several 

programmes to augment production and use of biofuels during the past 

decades or so.  

 

• The National Biofuel Mission, launched in 2003, is the frontrunner of such 

initiatives, with Ethanol Blended Petrol Programme (EBPP) and Biodiesel 

Blending Programme (BDBP) as its integral components. 

 

Courtesy: http://re.indiaenvironmentportal.org.in/files/file/Biofuels%20in%20India.pdf 

National Bio-fuel Mission 



• The Government of India approved the National Policy on Biofuels in December 

2009. 
 

• The biofuel policy encouraged the use of renewable energy resources as 

alternate fuels to supplement transport fuels (petrol and diesel for vehicles) and 

proposed a target of 20 percent biofuel blending (both biodiesel 
and bioethanol) by 2017.  

 

• The government of India has undertaken several policy measures to enhance 

the production and use of bio fuels during the past eighteen years. The National 
Bio-fuel Mission (NBM) was launched in the year 2003 under the direction of 

Planning Commission, Government of India. 
 

• In National Biodiesel Mission (NBM) identifying Jatropha curcas as the most 
suitable tree-borne oilseed for biodiesel production. 

National Bio-diesel Mission 

Pre-Knowledge 

https://www.cleantechloops.com/jatropha/
https://www.cleantechloops.com/jatropha/
https://www.cleantechloops.com/jatropha/
https://www.cleantechloops.com/jatropha/


• Ethanol is an anhydrous (containing no water) 

ethyl alcohol having chemical formula of C2H5OH. 
• It can be produced from sugarcane, maize, 

wheat, etc  which are having high starch content. 

• In India, ethanol is mainly produced from 

sugarcane molasses by fermentation process.  
• Ethanol can be mixed with gasoline to form 

different blends. 

• The ethanol molecule contains oxygen. 

• This allows the engine to more completely 
combust the fuel, resulting in fewer emissions and 

thereby reducing the occurrence of 
environmental pollution.  

• Since ethanol is produced from plants that harness 
the power of the sun, ethanol is a renewable fuel. 

Ethanol Blended Petrol 

programme (EBPP), launched 
in January, 2003 seeks to 

promote the use of alternative 

and environment friendly fuels 

and to reduce import 
dependency for energy 

requirements. 
[Courtesy: Vikaspedia] 

What is Ethanol Blended Petrol Programme (EBPP)? 

E5 blend means 5% ethanol. 

 

E10 blend means 10% ethanol. 

E20 blend means 20% ethanol. 

. 

Ex means x% ethanol blend.  

Pre-Knowledge 



Can ethanol boost gasoline's octane rating? 

 

Yes. Ethanol has a much higher octane rating (about 109) than gasoline. 

Refiners usually blend ethanol with gasoline to help boost its octane 

rating. 

Ethanol Blended Petrol Programme (EBPP)? 

Pre-Knowledge 

Source: https://www.fueleconomy.gov/feg/octane.shtml 



India produced 111 crore litres of ethanol in 2015-16, while the 

production was 38 crore litres in 2013-14. 

Target 2018 – To blend a record 140 crore litres (approx.) of ethanol. 

• With the supply of 66.5 crore litres of ethanol in 2016-17, 2.1 per cent 

blending in petrol was achieved. 

• The increased production of ethanol in 2017-18 (140 crore litres) will 

take us to achieve 4 per cent blending target. 

The sugar mill produces 4% of molasses approximately of cane 

crushed. A sugar plant of 2500 TCD produces 100 MT (approx.) of 

molasses. The recovery of ethanol is approximately 240 liter from one 

MT of molasses. 

EBPP: Facts 

Pre-Knowledge 



The Policy categorizes biofuels as: 
• First Generation (1G): Basic Biofuels such as Bioethanol; Biodiesel 
• Second Generation (2G): Advanced Biofuels, ethanol, Municipal Solid Waste (MSW) 

to drop-in fuels. 

• Third Generation (3G): Bio-CNG  

National Policy on Bio-fuels 2018 – Features 

The Policy expands the scope of raw material for ethanol production by allowing use of products that 

are unfit for human consumption for ethanol production. These are: 

• Sugarcane Juice 

• Sugar containing materials like Sugar Beet, Sweet Sorghum, 

• Starch containing materials like Corn, Cassava 

• Damaged food grains like wheat, broken rice, Rotten Potatoes unfit for human consumption for ethanol 

production. 

Pre-Knowledge 



Reduce Import Dependency: One crore liter of E10 saves Rs.28 crore of foreign exchange at 

current rates. The ethanol supply year 2017-18 saw a supply of around 140 crore litres of 

ethanol. 

 

Cleaner Environment: One crore liter of E10 saves around 20,000 ton of CO2 emissions. For 

the ethanol supply year 2017-18, there will be lesser emissions of CO2 to the tune of 28 lakh ton. 

 

Health benefits: Prolonged reuse of Cooking Oil for preparing food, particularly in deep-frying is 

a potential health hazard and can lead to many diseases. Used Cooking Oil is a potential 

feedstock for biodiesel and its use for making biodiesel will prevent diversion of used cooking oil 

in the food industry. 

National Policy on Bio-fuels 2018 – Expected Benefits 

Pre-Knowledge 



Infrastructural investment in rural areas:  It is estimated that, one 100 klpd (kiloliter per 

day) bio-refinery will require around Rs. 800 crore capital investment. At present Oil 
Marketing Companies are in the process of setting up twelve 2G bio refineries with an 

investment of around Rs.10,000 crore. Further addition of 2G bio refineries across the 

Country will spur infrastructural investment in the rural areas.  

Employment generation: One 2G bio refinery may contribute 1200 jobs in plant 
operations, village level entrepreneurs and supply chain management. 

Additional income to farmers:  A win-win position for both farmers and ethanol industry. 

By adopting 2G technologies, agricultural residues/ waste which otherwise are burnt by 

the farmers can be converted to ethanol and can fetch a price for these waste if a 
market is developed for the same. Also, farmers are at a risk of not getting appropriate 

price for their produce during the surplus production phase. Thus conversion of surplus 
grains and agricultural biomass can help in price stabilization. The factories will have 

optimum utilization of their capacity.  

National Policy on Bio-fuels 2018 – Expected Benefits 

Pre-Knowledge 



• Skyrocketing fuel prices 

• Necessity of ethanol blending. 

• As things stand, in States like Odisha, the fuel blending rate is 0%. 

• In 2003, the Ethanol Blended Petrol Programme (EBP) focused on 5% 

blending of molasses-based ethanol with petrol.  

• By 2008, it pushed for the blending target to be 10%.  

Fuel: Getting the mix right 
The government must roll back taxes on fuel and increase 

ethanol supply 

All these targets were not met.  

Thereafter, the National Biodiesel Mission proposed a two-phase strategy for biodiesel production 

from Jatropha seeds to achieve a 10% blending mandate with diesel by 2012. 

In 2009, the NPB proposed a revised target of 20% blending for ethanol and biodiesel by 2017. This 

could not be realized.  

The author raises some points on price hike of petrol and 

Government’s earlier attempts to curb. 



• Fuel blending with ethanol varies from 85% (E85) in Australia to vehicles run 

on 100% (E100) ethanol in Brazil, where the ethanol blending mandate is 27% 

(E27).  

 

• In contrast, India has an abysmal 2-4% blending rate and is woefully short of 

the original target of 5% due to the inconsistent supply of domestically 

produced ethanol. 

• There is no defined future road map for India in it.  

 

• At a time when the World Health Organization has already declared 14 Indian 

cities as among the most polluted in the world, it is surprising that the 

government is looking at sourcing untested technologies like the production of 

2G ethanol. 

Fuel: Getting the mix right 

The author raises some points on price hike of petrol and Government’s 

earlier attempts to curb. 



• The policy is totally silent on octane, which has direct 

consequences on air quality and pollution as it assists in proper 

combustion of fuels, thereby affecting vehicular emissions. In the 

present-day scenario, petrol is blended with cancer-causing 

imported aromatics to boost octane rating. This has negative 

consequences on health. 

Fuel: Getting the mix right 

In the present-day scenario, petrol is blended with cancer-causing 

imported aromatics to boost octane rating. This has negative 

consequences on health. 

The author raises some points on price hike of petrol and Government’s 

earlier attempts to curb. 



Fuel: Getting the mix right 

• The policy states that “a viability gap funding scheme for 2G ethanol bio refineries 

of Rs. 5,000 crore in 6 years in addition to additional tax incentives, higher 

purchase price as compared to 1G biofuels” will be provided.  

 

• Like the NPB 2009, the NPB 2018 is overly ambitious.  

 

• The capability of 2G has not been realized till today.  

 

• Therefore, completely relying on a mechanism which has not been proven 

commercially is flawed. Excessive expenditure from the exchequer is sought to be 

made by the NPB for a technology (production of 2G) which is untested and has 

not taken off commercially internationally. 

 

• Why can we not exercise the option of 1G, which is a tried and tested mechanism 

and is available? 

The author criticizes the policy. 



Fuel: Getting the mix right 

• So far, there’s an investment of Rs. 10,000 crore to set up 12 2G bio refineries 

across 11 States.  

• Apart from laying the foundation stone of one bio refinery in Bathinda, Punjab, 

nothing more has developed on this front.  

• The government has signed six MoUs with oil marketing companies, of which 

three have been awarded to Praj Industries without any transparent process of 

selection.  

• The criteria and reasons for awarding these MoUs is unknown. 

The author raises questions of transparency. 



Fuel: Getting the mix right 

• The government needs to roll back the increase of Central 

government taxes on fuel, which have doubled after 2014.  

• The government also needs to demonstrate a clear thinking for 

increasing ethanol production to reduce oil imports and the current 

account deficit.  

• If necessary, the government should look at importing ethanol in the 

interim, thereby creating consistency of supply, and providing relief 

from the pollution created by fossil fuel burning.  

• Facilitating import of ethanol will make up for the inconsistency in the 

availability of domestic ethanol, thereby ensuring the 

accomplishment of the present blending mandate of 10% (E10).  

• A similar practice has been adopted by countries like the Philippines, 

which have seen resounding success in achieving their blending 

mandate, consistency in ethanol supply, and foreign exchange 

savings. 

Keeping in view the sharp hike in petrol prices, the author suggests: 



Fuel: Getting the mix right 

• Appropriate blending of consistently available ethanol throughout the country will 
prevent octane savings to the tune of approximately Rs. 3,000 crore.  

• Further, a consistent supply of ethanol will serve as a substitute for expensive and 
harmful imported aromatics like BTX.  

• This will additionally contribute to foreign exchange savings worth approximately Rs. 
1,500 crore since ethanol has an octane rating of 113, while the mandated octane rating 
for fuel is 91.  

• Interim import of ethanol should be considered while 1G production is being increased 
and technology to produce 2G ethanol is still developing and proving its commercial 
viability. 

• These corrections in policy will lead to lower fuel prices, cleaner air, foreign currency 
savings and efficiency in the oil economy. 

The author finishes with his valuable suggestions: 



Any query may be posted on 

mathsacad99@gmail.com 

Thank You. 

by Sanjay Mohan Bhatnagar 
9340846563 

mathsacad99.com 
08th July 2018 


