
 

 

 

Biyani Girls College 
I Internal Examination, 2019-20 

B.Sc. I Year Biotechnology 

Energy Resources and its Utilization 

 
Set-A 

Time:  1.30 Hours                                                                                                       M M: 30 

 

All Questions are Compulsory 

 

1. Answer the following questions in very short :1x8 

(i)What are biofuels? 
             (i)A biofuel is a fuel that is produced through contemporary processes from biomass, rather than 

             a fuel produced by the very slow geological processes involved in the formation of fossil fuels,  

             such as oil. 

 

            (ii)What is gasoline? 

(ii)Gasoline, is a colorless petroleum-derived flammable liquid that is used primarily as a fuel in 

spark-ignited internal combustion engines. 

 

             (iii) What is carbon sequestration? 

(iii)Carbon sequestration is the process involved in carbon capture and the long-term storage of 

atmospheric carbon dioxide or other forms of carbon to mitigate or defer global warming. 

 

            (iv)What are biorefineries? 

(iv)A biorefinery is a facility that integrates biomass conversion processes and equipment to 

produce fuels, power, and value-added chemicals from biomass. 

 

             (v)What is gasification? 



(v)Gasification is a process that converts organic- or fossil fuel-based carbonaceous materials 

into carbon monoxide, hydrogen and carbon dioxide. This is achieved by reacting the material at 

high temperatures (>700 °C), without combustion, with a controlled amount of oxygen and/or 

steam. 

 

            (vi)Define biodiesel? 

(vi)Biodiesel is an alternative fuel similar to conventional or 'fossil' diesel. Biodiesel can be 

produced from straight vegetable oil, animal oil/fats, tallow and waste cooking oil. The process 

used to convert these oils to Biodiesel is called transesterification. 

 

          (vii)What is syngas, give its composition? 

           (vii)Syngas is an abbreviation for synthesis gas, which is a mixture comprising of carbon 

           monoxide, carbon dioxide, and hydrogen.  

 

         (viii)What is full form of SNG? 

        (viii)Full of SNG is synthetic natural gas. 

 

2. Short note on:                                                                                                               4x2 

(i)Agriwaste as biofuel. 

(i)Agricultural waste could be used as biofuel. Straw-powered cars could be a thing of the future 

thanks to new research. A new study pinpoints five strains of yeast capable of turning agricultural 

by-products, such as straw, sawdust and corncobs, into bioethanol -- a well-known alcohol-

based biofuel. 

In current era, world is dependent on fossil fuels such as oil coal, natural gas, etc. Demand for 

the fossil fuels increase day by day due to increase in urbanization and industrialization. 

Excessive use of fossil fuels results in environment pollution especially in terms of generation 

of greenhouse gases. Natural sources of energy like wind, water, sun, biomass and geothermal 

heat can be utilized for fossil fuel production, and petroleum-based foods can be replaced by 

biomass-based fuels as bioethanol, biodiesel, biohydrogen, etc. Biodiesel production from food 

crops is no more an attractive option due to food versus fuel issue. Utilization of lignocellulosic 

waste from agriculture serves as better alternative looking to its lower cost, renewability and 

abundance. Lignocellulosic waste includes grasses, sawdust, wood chips, etc. Rice straw, wheat 

straw, corn straw and sugarcane bagasse are the major agricultural wastes. This chapter aims to 

present a brief overview of the available and accessible technologies for bioethanol production 

using these major lignocellulosic agro-waste. 

 

             (ii)Synthetic fuels. 

             (ii)Synthetic fuel or synfuel is a liquid fuel, or sometimes gaseous fuel, obtained from syngas, a  



mixture of carbon monoxide and hydrogen, in which the syngas was derived from gasification of 

solid feedstocks such as coal or biomass or by reforming of natural gas. 

 

Synthetic fuel or synfuel is a liquid fuel or sometimes gaseous fuel, obtained from syngas, a  

mixture of carbon monoxide and hydrogen, in which the syngas was derived from gasification of  

solid feedstocks such as coal or biomass or by reforming of natural gas. 

Common methods for refining synthetic fuels include the Fischer–Tropsch conversion,  methanol  

to gasoline conversion or direct coal liquefaction.The term 'synthetic fuel' or 'synfuel' has several  

different meanings and it may include different types offuels. More traditional definitions, such as the  

definition given by the International Energy Agency,define 'synthetic fuel' or synfuel' as any liquid 

 fuelobtained from coal or natural gas. In its Annual Energy Outlook 2006, the Energy Information 

Administration defines synthetic fuels as fuels produced from coal, natural biomass feedstocks through 

chemical conversion into synthetic crude and/orsynthetic liquid products. A number of synthetic fuel's  

definitions include fuels produced frombiomass, and industrial and municipal waste. 

Synthetic fuels are produced by the chemical process of conversion. Conversion methods could be 

Directconversion into liquid transportation fuels, or indirect conversion, in which the source substance  

is converted initially into syngas which then goes through additional conversion process to become  

liquid fuels. Basic conversion methods include carbonization and pyrolysis, hydrogenisation and thermal   

dissolution. 

 

 

3.      Write a brief account on fuels for future?                                                                                        7 

3.      Biofuels are the fuels of future. Biofuels are fuels that are derived from living organisms or organic  

material such as plants, molasses, animal fat, oils, used cooking grease, and even algae. These are  

liquid fuels that are renewable; they can easily be reused and replaced in a short amount of time.  

Renewable energysources need not always be “green”; the biofuels are renewable energy but they  

are not always green i.e. environmental-friendly. We humans have been using fossil fuels  

ancient times, when coal was used for various purposes. Eventually the reserves of fossil fuels are  

going to be exhausted and we would have to move towards an alternative. That alternative is  



biofuels. Biofuels were considered for use as back as 1970s. Till the 2000s, biofuels saw a rise in  

their usage which was supported by various policies introduced to facilitate their use, in various  

countries such as Brazil, USA, and in Europe. However, during the world food  

price, the use of biofuels decreased and the policies supporting them were withdrawn as well. But  

due to their potential and deficiency of evidence, proving their impact on food prices, and an urge to 

solve the environmentalcrisis, they are bound to see an upsurge in their use in the coming decades. 

For instance, Europe has decided that by 2020, 10% of the total energy or transportation fuel should  

come from biofuels. 

 

 

4. What do understand by carbon credits? Explain the importance of carbon credits, how they 

can be exchanged between different countries and companies?                                                7 

 
4.A carbon credit is a generic term for any tradable certificate or permit representing the right to emit  

one tonne of carbon dioxide or the equivalent amount of a different greenhouse gas. A carbon credit is  

a permit or certificate allowing the holder, such as a company, to emit carbon dioxide or other  

greenhouse gases. The credit limits the emission to a mass equal to one ton of carbon dioxide. The  

ultimate goal of carbon credits is to reduce the emission of greenhouse gases into the atmosphere. 

Carbon credit (often called carbon offset) is a credit for greenhouse emissions reduced or removed 

from the atmosphere from an emission reduction project, which can be used, by governments, industry  

or private individuals to compensate for the emissions they are generating.Carbon trading began in  

response to the Kyoto Protocol, signed by 180 countries in 1997. The Kyoto Protocol, signed by 180  

countries in 1997, called for 37 industrialized countries to reduce their greenhouse gas emissions  

between the years 2008 to 2012 to levels that are 5% lower than those of 1990.Because carbon offset  

projects can take place anywhere in the world, they have the potential to reduce greenhouse gas 

emissionsmore cost-effectively than carbon credits.Carbon offsetting provides a mechanism to reduce  

greenhousegas emissions “in the most cost-effective and economically-efficient manner. The fact  

is, carbon offsetting alone isn't the solution to combatting climate change – it has to be done in  

    conjunction with other actions.A carbon credit is a tradable permit or certificate  

that provides the holder of the credit the right to emit one ton of carbon dioxide or an equivalent of  

another greenhouse gas. Carbon credits are market mechanisms of the minimization of greenhouse  

gases emission.Participants may receive an initial allocation of carbon credits free of charge, or enter 

 an auction to buy them. Businesses who subsequently reduce their emissions can sell their 



excess carbon credits to other participants whose emissions have increased, thereby  

commoditizing carbon and creating a market. 

 

Carbon credits create a market for reducing greenhouse emissions by giving a monetary value to the cost 

of polluting the air such as carbon emitted by burning of fossil fuels. This means that carbon becomes a 

cost of business and is seen like other inputs such as raw materials or labor. 

 

Carbon credits are measured in tonnes of carbon dioxide. 

 

1 credit = 1 tonne of CO2. 

 

Each carbon credit represents one metric ton of C02 either removed from the atmosphere or saved from 

being emitted. The carbon credit market creates a monetary value for carbon credits and allows the credits  

to be traded.For each tonne of carbon dioxide that is saved or sequestered carbon credit producers may  

sell one carbon credit. 
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Set- B 

Time:  1.30 Hours                                                                                       M M: 30 

 

All Questions are Compulsory 

1. Answer the following questions in very short :    1x8 

(i) What is carbon credit and how it is earned ? 

(i)Carbon credit is a permit which allows a country or organization to produce a certain amount  

of carbon emissions and which can be traded if the full allowance is not used. One carbon  

credit is equal to one tonne of carbon dioxide, or in some markets, carbon dioxide equivalent  

gases. Carbon trading is an application of an emissions trading approach. Greenhouse gas 

 emissions are capped and then markets are used to allocate the emissions among the group of  

regulated sources. 

 

(ii) What is geologic carbon sequestration? 
(ii)Geological carbon sequestration the process of storing carbon dioxide (CO2) in underground 

geologic formations. The CO2 is usually pressurized until it becomes a liquid, and then it is injected 

into porous rock formations in geologic basins. This method of carbon storage is also sometimes a part 

of enhanced oil recovery, otherwise known as tertiary recovery, because it is typically used later in the 

life of a producing oil well. In enhanced oil recovery, the liquid CO2 is injected into the oil-bearing 

formation in order to reduce the viscosity of the oil and allow it to flow more easily to the oil well. 

 

(iii)What are liquid fuels? 

(iii)Liquid fuels are combustible or energy-generating molecules that can be harnessed to create 

mechanical energy, usually producing kinetic energy; they also must take the shape of their 

container. It is the fumes of liquid fuels that are flammable instead of the fluid. 

 

(iv) What is high calorific value syngas? 



(iv)A fuel having higher calorific value is considered to be a good fuel. Hydrogen 

gas has the highest calorific value of 150 KJ/g among all the fuels. 

 

(v) Give 2 examples of biodiesel? 

(v)Ethanol, green diesel are examples of biodiesel. 

 

            (vi)What is liquefaction and give its types? 
(vi) Liquefaction is a process that generates a liquid from a solid or a gas or that generates a non- 

             liquid phase which behaves in accordance with fluid dynamics. It occurs both naturally and   

            artificially. Flow liquefaction and cyclic liquefaction are types of liquefaction.  

 

(vii)Give example of any two agricultural waste that can be used for biofuels? 

(vii)Straw, saw dust and corn cobs can be used for biofuel. 

 

            (viii)What is synthetic gas? 

            (viii)Syngas, or synthesis gas, is a fuel gas mixture consisting primarily of hydrogen, carbon 

             monoxide, and very often some carbon dioxide. The name comes from its use as intermediates in  

           creating synthetic natural gas (SNG) and for producing ammonia or methanol. 

2.   Short note on:                                                                                                          4x2 

           (i)Gasification 

           (i)Gasification is a process that converts organic- or fossil fuel-based carbonaceous materials  

into carbon monoxide, hydrogen and carbon dioxide. This is achieved by reacting the material at  

high temperatures (>700 °C), without combustion, with a controlled amount of oxygen and/or  

steam.Gasification is a technology that converts carbon-containing materials, including coal,  

waste and biomass, into synthetic gas which in turn can be used to produce electricity and other 

valuable products, such as chemicals, fuels, and fertilizers.The pyrolysis process thermally  

degrades waste in the absence of air (and oxygen). Gasification is a process in which materials are  

exposed to some oxygen, but not enough to allow combustion to occur. 

             (ii)Carbon credits 

             (ii)A carbon credit is a generic term for any tradable certificate or permit representing the right 

to emit one tonne of carbon dioxide or the equivalent amount of a different greenhouse 

gas. A carbon credit is a permit or certificate allowing the holder, such as a company, to 

emit carbon dioxide or other greenhouse gases. The credit limits the emission to a mass equal to one ton 

of carbon dioxide. The ultimate goal of carbon credits is to reduce the emission of greenhouse gases into 

the atmosphere.Carbon credit (often called carbon offset) is a credit for greenhouse emissions reduced or 

removed from the atmosphere from an emission reduction project, which can be used, by governments, 

industry or private individuals to compensate for the emissions they are generating.Carbon trading 



began in response to the Kyoto Protocol, signed by 180 countries in 1997. The Kyoto Protocol, signed by 

180 countries in 1997, called for 37 industrialized countries to reduce their greenhouse gas emissions  

between the years 2008 to 2012 to levels that are 5% lower than those of 1990.Because carbon offset  

projects can take place anywhere in the world, they have the potential to reduce greenhouse gas 

emissionsmore cost-effectively than carbon credits. 

 

3.Give a detailed account on carbon sequestration, its types, methods and applications?     7  

3.Carbon sequestration is a natural or artificial process by which carbon dioxide is removed from the 

atmosphere and held in solid or liquid form. 

Types of Sequestration: 

There are number of technologies under investigation for sequestering carbon from the atmosphere. These 

can be discussed under three main categories: 

• Ocean Sequestration: Carbon stored in oceans through direct injection or fertilization. 

• Geologic Sequestration: Natural pore spaces in geologic formations serve as reservoirs for long-

term carbon dioxide storage. 

• Terrestrial Sequestration: A large amount of carbon is stored in soils and vegetation, which are 

our natural carbon sinks. Increasing carbon fixation through photosynthesis, slowing down or 

reducing decomposition of organic matter, and changing land use practices can enhance carbon 

uptake in these natural sinks. 

Geologic Sequestration is thought to have the largest potential for near-term application. The MIDCARB 

Consortium and this web site are dedicated to providing information on the potential for geologic 

sequestration in the heartland of America. 

Geologic Sequestration Trapping Mechanisms 

• Hydrodynamic Trapping: Carbon dioxide can be trapped as a gas under low-permeability cap 

rock (much like natural gas is stored in gas reservoirs). 

• Solubility Trapping: Carbon dioxide can be dissolved into a liquid, such as water or oil. 

• Mineral Carbonation: Carbon dioxide can react with the minerals, fluids, and organic matter in a 

geologic formation to form stable compounds/minerals; largely calcium, iron, and magnesium 

carbonates. 

While research continues on mineral carbonation, early results indicate reaction times to be too slow for 

this technology to have near-term widespread applicability. Carbon dioxide can be effectively stored in 



the earth's subsurface by hydrodynamic trapping and solubility trapping - usually a combination of the 

two is most effective. 

Applications of Carbon sequestration : Commercialization of carbon capture and storage from 

fossil fuelled power plants requires an infrastructure for transportation of the captured carbon dioxide 

(CO2) from the sources of emission to the storage sites. This paper identifies and analyses different 

transportation scenarios with respect to costs, capacity, distance, means of transportation and type of 

storage. The scenario analysis shows that feasible transportation alternatives are pipelines (on and off 

shore), water carriers (off shore) and combinations of these. Transportation scenarios are given for 

different transportation capacities ranging from a demonstration plant with an assumed capacity of 200 

MWe (1Mt/y of CO2) up to a system of several large 1000 MWe power plants in a coordinated network 

(40 Mt/y up to 300 Mt/y of CO2). The transportation costs for the demonstration plant scenario range 

from 1 to 6€/ton of CO2 depending on storage type and means of transportation. The corresponding figure 

for the coordinated network scenario with off shore storage is around 2€/ton of CO2. 

4.Define biofuels, explain types of biofuel and how they can be synthesized?                  7 

4. Biofuels are the fuels of future. Biofuels are fuels that are derived from living organisms or organic   

    material such as plants, molasses, animal fat, oils, used cooking grease, and even algae. These are  

     liquid fuels that are renewable; they can easily be reused and replaced in a short amount of time.   

     Renewable energy sources need not always be “green”; the biofuels are renewable energy but they  

     are not always green i.e. environmental-friendly. 

Synthesis of Biofuels: 

As an alternative for the conventional fuel production from crude oil, fuels from renewable resources 

(biofuels) gain considerable importance.  

While for first generation biofuels only certain parts of sugar, starch of oil containing plants are used, it is 

possible to use the total vegetable biomass for second generation biofuels, including biogenic residual and 

waste materials. Biodiesel is a first generation biofuel and is gained in a conventional process by 

transesterification of vegetable oil with methanol at standard pressure and temperatures between 55 und 

80 °C. This process is comparatively slow and the reaction times usually take up to four hours. We have 

developed a process which shortens this to a time demand between half a minute and five minutes. The 

key technology is the catalyst which is applied in solid form as a layer on a metallic carrier and thus, does 

not have to be separated later in the process.  



Synthesis gas, a mixture consisting of hydrogen and carbon monoxide, serves as starting point for the 

value chain of a substantial part of second generation biofuels. For this purpose, the biomass initially is 

split up into solid, liquid and gaseous fractions in a pyrolysis process. Especially from the liquid, organic 

fraction the required synthesis gas can be produced via reforming reactions. In the scope of a project 

dealing with the realization of integrated bio refinery concepts we are currently developing a process for 

the production of synthesis gas from pyrolysis oil and biogas via autothermal reforming. Our objective is 

the demonstration of feasibility as well as the further conversion of the synthesis gas with the help of a 

miniplant. 
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