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ABSTRACT 

Bio-ethanol is a form of quasi-renewable energy that can be produced from lignocellulosic 

materials such as wheat straw, sorghum, hardwoods, newspapers and nut shells. Among this 

sorghum biomass is easily available and inexpensive energy source. These lignocellusioc 

materials are composed of cellulose, hemi-cellulose and lignin. The main objective is to 

remove the hard woody structure of lignin during pre-treatment process. The present research 

has shown that alkali peroxide treatment proved in efficient removal of lignin from 13% to 

2% in bio-mass. 
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1. INTRODUCTION 

The use of ethanol as an automobile fuel in the United States dates as far back as 1908, to the 

Ford Model T. Henry Ford was a supporter of home-grown renewable fuels, and his Model T 

could be modified to run on either gasoline or pure alcohol. During 1920s and 1930s ethanol 

was used to fuel cars as several efforts were made to maintain a U.S. ethanol program 
[1]

. 

Ethanol is one of the best tools to fight vehicular pollution that contains 35% oxygen, which 

helps complete combustion of fuel reducing harmful tailpipe emissions. Since the 1970’s, 

there has been considerable interest in the development of technology for production of fuels 

and industrial chemicals using renewable feed stocks 
[2]

. The annual ethanol outputs in the 

USA and Brazil in 2014 were 99.1 billion litres (14.3 billion gallons) and 23.4 billion litres 

(6.2 billion gallons), which accounted for 58.2% and 25.2% of the total world production, 

respectively 
[1]

. Ethanol is now the most important renewable fuel in terms of volume and 

market value 
[3]

. Nowadays it is produced from sugar and starch-based materials such as 

sugarcane and corn. However, the second generation production of ethanol derived from 

lignocellulosic materials is now being tested in pilot plants 
[4, 5]

.The interest in the 

development of methods to reduce greenhouse gases has increased enormously. The focus on 

the production of bio fuels like advanced generation bioethanol from lignocellulosic 

agricultural feed stocks such as sorghum, wheat straw, corn cobs bagasse etc. 
[6]

. 

Lignocellulose is a class of biomass that consists of three major compounds cellulose, 

hemicelluloses and lignin. It also includes water and a small amount of proteins and other 
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compounds, which do not participate significantly in forming the structure of the material 
[7]

. 

Pre-treatment process is used for removal of lignin and the various pre-treatment processes 

are: i) Physical (milling and grinding), ii) Chemical (alkali, dilute acid, oxidizing agents, and 

organic solvents), iii) Biological, electrical, or a combination of these 
[8]

.the present 

discussion is discussed about physical and alkali peroxide treatment. An effective and 

economical pre-treatment should meet the following requirements: (a) Production of reactive 

cellulosic fibre for enzymatic attack, (b) avoiding destruction of hemicelluloses and cellulose, 

(c) minimizing the energy demand, avoiding formation of possible inhibitors for hydrolytic 

enzymes and fermenting microorganisms 
[9, 10]

. 

2. MATERIALS AND METHODS 

Raw materials used in this process are sweet sorghum, NaOH and H2O2. 

The experimental procedure for pre-treatment as follows: 

2.1. Physical pre-treatment 

Physical pre-treatment can increase the accessible surface area and size of pores, and 

decrease the crystalline and degrees of polymerization of cellulose. Different types of 

physical processes such as milling and irradiation can be used to improve the enzymatic 

hydrolysis or biodegradability of lignocellulosic waste materials 
[11]

. In our experiment we 

have used miller in order to obtain the bio-mass size of 0.2-4 mm after milling. 

2.2. Pre-treatment by using Alkali peroxide 

Alkaline peroxide is an effective method for pre-treatment of biomass 
[12]

. In this method, the 

milled bio-mass are soaked in pH-11.5 adjusted to water containing 30% of NaOH at room 

temperatures for a period of time. The process can improve the enzymatic hydrolysis by 

delignification. Solid mass was fed to jacketed reactor with drop-wise addition of 30% H2O2 

after attaining the temperature to 70⁰C the reaction is carried out for 3 hours. The reaction 

mixture was filtered and washed with water to neutralise the solids. The solid and liquid 

samples were further subjected to component analysis and drying. 

3. RESULTS AND CONCLUSION 

After alkali peroxide treatment the pre-treated sample was sent for soxhlet extraction, where 

the extractives percentage reduced from 14% to 5%.           

     3.1. Table:  Percentage of components before and after pre-treatment  

COMPONENTS OF 

BIOMASS 

PRE-TREATMENT (%) 

BEFORE AFTER 

Cellulose 36.96 71 

Hemi-cellulose 23.21 15.29 

Lignin 22.66 2.11 

Ash 2.43 0.43 

Extractives 14.58 4.91 

TOTAL 99.84 93.12 
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Fig1: % of components before and after pre-treatment 

In lignin analysis it was observed that lignin percentage reduced from 22.6% to 2.2% and the 

percentage reduction of hemi-cellulose is from 23.24% to 16.41% and the amount of ash 

present in the mixture is reduced from 2% to 0.4%. The analysis results are shown in table-

3.1. Thereby we can conclude that maximum amount of lignin is removed and more amount 

of cellulose is exposed for further processing. 
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