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                          I. INTRODUCTION 

The increase demand and supply of the fossil fuels 

along with the depletion has created the concern to 

look for the alternative energy resources. The rate of 

consumption of the fuels has increased to such an 

extent that there would be severe crises in the future. 

In order to meet these demanding criteria, many 

researchers have been done in particular to develop an 

environmental friendly bio-ethanol.  

 

In the past, it was projected that demand of bio-

ethanol would grow annually between 2010 and 2030. 

Most of the natural fuel resources are imported from 

Middle East. The largest consumer of Energy in the 

world is United States followed by China, Russia and 

finally Japan. Based on the ranking of Energy 

consumption, India ranks 5
th

 position and accounts for 

4% of global energy consumption.   

 

The growth rate of annual energy demand has steadily 

increase at 4.8% and by 2013 studies reveal that India 

becomes world’s 3
rd

 biggest energy consumer (Das & 

Singh, 2004) Brazil uses pure ethanol and blended 

ethanol as a vehicle fuel. It was noted that, 22% of 

blended fuel was used to run 6 billion petroleum 

vehicles, whereas pure ethanol was used for  running 5 

billion vehicles(Graham & Downing, 1993). 

 

 

 

 

 

The largest producer of sugarcane in the world is 

Brazil, and it uses sugarcane as the raw material for the 

production of bio-ethanol (Shinoj, 2015). 

  

 
Figure 1 Pictorial Representation of Production of Bio-

ethanol across various Countries (Vu & Ramaraj, 2018) 

 
The maximum production of bio-ethanol in US is around 
60% of entire world. Brazil contributes about 27% of 
production. India contributes about 1% production (225 
million gallons) to the total production in 2016 as shown in 
Figure 1.India is also one among largest sugarcane 
producers in the world. About 60% of ethanol is produced 
from sugarcane and rest is produced from starchy grains. 
The production of sugarcane is about 285 million tons per 
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annum (Das & Singh, 2004) . As a substitute to the fossil 
fuel, the research of bio-ethanol production has been 
undertaken since many years. By developing new energy 
forms using the renewable energy sources many countries 
have taken initiations to reduce the dependence on oil and 
gas imports. Major research and application of bio- 
ethanol for renewable energy purpose were initiated by 
US and Brazil. The corn and sugarcane are used as a major 
raw material mainly for the production of bio-ethanol in 
US and Brazil respectively. 
1. Bio-ethanol – Lignocelluloses’ is one of the most 
abundant raw materials that are present of cell wall of 
woody plant parts. So the production of ethanol from 
these wastes can act as a waste treatment and aid in 
conversion of its products into value added resources. 
Many researches also reveal that lignocellulose is an 
unique substitute used or production of bio-ethanol due 
to its low cost and high yield. 
 
Kim et al (Kim & Dale, 2004) reported on the global 
potential involved in the production of bio-ethanol from 
crop residues. The studies reveal that about 49.1 
gigalitre/year of bio-ethanol is produced using 73.9 
Teragram of dry crop residue in the world and Asia 
produces up to 291 gigalitre/year of bio-ethanol. 
Furthermore it was stated that bio-ethanol obtained from 
sugarcane bagasse can generate about 3.6% total world’s 
electricity. Table 1 presents the potential bio-ethanol 
production from bagasse.  

 

Table 1 Production of Bio-ethanol from Sugarcane 

Bagasse 

Country Production in GL Total 

bio-

ethanol 

Gasoline 

equivalent 
From 

SCB 

From 

waste 

Sugarcane 

Asia  0.8200 21.300 22.100 15.900 

Africa  0.2300 03.330 03.560 02.560 

America  0.5501 24.870 25.450 18.290 

Europe - 00.004 00.004 00.003 

world 1.5900 51.300 52.900 38.000 

 

II. MATERIALS AND METHODOLOGY 
1. Materials and Equipments  

The raw material sugarcane bagasse was collected from 
RVCE Campus. The bagasse was washed with distilled 
water and sun dried for 24 hours. The standard strain 
Pichia stipitis with NCIM number 3497 was procured from 
National Chemical Laboratory, Pune. The chemicals used 
were as follows: Dilute Sulfuric acid, Sodium Hydroxide, 
Phenol, Sodium Sulfite, Sodium-potassium tartarate. 
2. Methodology 
The Sugarcane Bagasse was collected, washed with 
distilled water and sun dried for 24 hrs for the moisture 

removal. The dried bagasse was reduced in size using the 
grinder. This dried bagasse was further taken for acid 
hydrolysis. This process is mainly done to break the chains 
and liberate the sugar molecules before the fermentation 
process, which is involved in Ethanol production. Five 
conical flasks of 250 ml capacity were taken. 12.5 gram of 
SCB was added to each of them. Along with the addition of 
SCB, H2SO4 was added to each flask. The concentration of 
H2SO4 in each conical flask was increased from 0.1 M to 
0.5 M. All the samples were left to be soaked in the acid 
for one day.  
 
The pH of the solution was checked with the help of pH 
meter. As the samples are hydrolyzed with acid, Sodium 
hydroxide was added to neutralize the pH in the range of 5 
to 5.5. For this purpose, 1N NaOH was added drop wise to 
each flask. After maintaining the pH value, the conical 
flasks along with the solution were cotton plugged and 
placed in a vertical autoclave for half an hour at 121°C and 
later it was allowed to cool at room temperature. The 
cotton plug was detached from the conical flask and 10ml 
of Pichia stipitis was added in Laminar Air Flow chamber. 
Once again the conical flasks were cotton plugged and 
placed in a shaking incubator at the 30˚C and 120 rpm for 
24 hrs.  
 

 
Fig. 2 Fermentation using Pichia Stipitis. 

After the fermentation process, the ethanol was separated 
using distillation process carried out at 60°C. The collected 
filtrate was analyzed using UV-Spectrophotometer at the 
wavelength of 197nm.  

 

III. RESULT AND DISCUSSION 
Standard plot for ethanol was obtained using the various 
concentration of ethanol and analyzed in UV 
Spectrophotometer. The concentration of Ethanol was 
obtained using the calibration chart shown in Figure 3a. 
The concentration of Ethanol obtained by varying the time 
for 0.1M to 0.5M H2SO4 (Figure 3b). The comparison of the 
ethanol concentration obtained by various acid 
concentrations is depicted in Figure 3c. The acid 
concentration of 0.3M resulted in highest concentration of 
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Ethanol (331ml/l). The further increase in molarity of 
H2SO4 leads to reduction in the concentration of ethanol. 

Fig. 3(a) Calibration Chart, (b)Ethanol Concentration 
obtained at 0.1M to 0.5M Sulphuric Acid and 

(c)Comparison Studies. 
 

                             IV. CONCLUSIONS 
An attempt was made to produce the Bio-Ethanol 

using Sugarcane Bagasse and Pichia stipitis. 

Sugarcane bagasse serves as promising 

lignocellulosic substrate for bio-ethanol production. 

Acid pretreatment has been found to be most 

effective method among the other methods. This 

pretreatment method gave an adequate amount of 

reducing sugar which was then subjected to 

fermentation using pichia stipitis to produce the 

bio-ethanol. The highest concentration of Ethanol 

produced was 331 ml/l using12.5gm of SCB and 

0.3M Sulphuric acid with the aid of Pichia stipitis. 

Thus clear pathway was established to convert to 

Bio-Ethanol. 
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