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B.E./B.TECH. Degree Examination, December 2020 
Fifth Semester  

OE18201-Introduction to Biofuels and Bioenergy 
(Regulation 2018) 

Time: Three hours                                                                                                 Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. The chemical process leading to the production of biodiesel from its precursors. 

(a) Fermentation  (b) Transesterification  (c) Polymerization  (d) Distillation 
2. Bio-ethanol know to as 

(a) Hydrogen neutral fuel  (b) Carbon neutral fuels  (c) Oxygen neutral fuel  (d) All of the above 
3. Which of the following statement is incorrect? 

(a) Products of dark fermentation process are combination of hydrogen, carbon dioxide, 
methane or hydrogen sulfide 
(b) H2 production demands large areas for the location of anaerobic photobioreactors 
(c) Nitrogenase enzymes is responsible for H2 production in limited-CO2 conditions 
(d) Light dependent fermentative processes is less energy intensive. 

4. _____________ is produced by oxidation of glucose, using nitric acid as a catalyst. 
(a) 1,3-propanediol 
(b) Lactic acid 
(c) Glucaric acid 
(d) cis,cis muconic acid 

5. Do biofuels contribute to employment? Explain your answer.  
6. Researchers were investigating the fuel properties and emission characteristics of biodiesel 

produced from unused algae grown in India. After an experiment, the following chat was 
obtained. What do you inference from the chart given below?  
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7. Determine the amount of pure sucrose sugar (in kg) to generate a liter of ethanol using the 
idealized equation shown. The density of ethanol is 0.8kg/L. 
 ݐܽ݁ܪ+2ܱܥ+ܪ5ܱܪ2ܥ→H2O+yeast+22ܱ11ܪ12ܥ

8. Sketch the structure of C3 hydroxy acids and diols chemicals. 
PART B - (4 X16 = 64 marks) 

09. (a) (i) How are third-generation biofuels advantages over first- and second-generation 
biofuels? 

(6) 

  (ii) Schematically explain the integration of microalgae into the sugarcane 
biorefinery. 

(10) 

(OR) 
 (b) (i) Biofuels accelerate energy security – Justify. (8) 
  (ii) Biofuel production affect environment sustainability. Comment on the 

following statement. 
(8) 

  
10. (a) (i) Compare the advantages and disadvantages of various pretreatment methods. (8) 
  (ii) Determine the number of hectares required to establish a 16 million liters per 

year biodiesel plant based from jatropha having a yield of 1750 kg/ha. of 
ethanol. Compare this with that from soybean oil with a yield of 370 kg/ha-yr. 
The density of jatropha oil is 903 kg/m3, while that of soybean oil is 900 kg/m3. 

(8) 

(OR) 
 (b) With a detailed case study, elaborate the biodiesel production using heterogenous 

alkaline based catalysts and water washing method from single cell oil. 
(16) 

 
11. (a) (i) Ethanol production using corn wet milling is a corn refinery. Justify? (8) 
  (ii) Glucose undergoes fermentation to produce ethanol and carbon dioxide. How 

many grams of glucose are required to form 243 g of ethanol? How many 
grams of ethanol would be formed from the reaction of 300 g of glucose? 

(8) 

(OR) 
 (b) (i) Elaborate the steps involved in the production of ethanol using lignocellulose 

feedstock along with its technological hurdles. 
(8) 

  (ii) Wheat straw is harvested with around 35% moisture. Determine the amount of 
moisture to be removed per 1000 kg of raw corn stover, if the ideal storage 
moisture content is 12%. 

(8) 
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12. (a) (i) Explain the chemical synthesis route developed by Shell chemical company 
and Degussa-DuPont for the preparation of a C3 diols. 

(6) 

  (ii) Elaborate the production of bio based nonchiral C3 Hydroxy Acids with a neat 
sketch.  

(10) 

(OR) 
 (b) (i) BioAmber Company is producing a C4 dicarboxylic acids from corn steep 

liquor using sequential fermentation process. Elaborate in the detail the 
industrial production of C4 dicarboxylic acids with a neat process flow 
diagram. 

(10) 

  (ii) Write a short note on the application and organic synthesis of C4 dicarboxylic 
acids. 

(6) 

 


