
 

4. Distillation 

After fermentation, the mixture contains ethanol along with water and other byproducts. The 

next step is distillation to separate ethanol from the rest of the liquid. Since ethanol and water 

have different boiling points, distillation allows ethanol to be concentrated. 

Distillation usually results in a concentration of ethanol (usually around 95-96% ethanol by 

volume), which can then be dehydrated to produce anhydrous ethanol (nearly 100% pure 

ethanol) if required. 

5. Byproduct Treatment 

During the production of ethanol from wood, there are various byproducts, including leftover 

lignin and spent solids from the hydrolysis process. These can be used as: 

 Biofuels: Lignin can be burned to produce heat or electricity, making the process 

more energy-efficient. 

 Animal feed: The remaining solids, known as "stillage," can be processed into animal 

feed. 
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Ethanol production from sugarcane is a well-established and widely used process, particularly 

in countries like Brazil, where sugarcane is abundant. Sugarcane is rich in sucrose (a simple 

sugar), which can be easily fermented into ethanol by yeast. The process of ethanol 

production from sugarcane typically involves the following steps: 

1. Harvesting and Crushing 

 Harvesting: Sugarcane is harvested, usually by cutting it manually or with 

mechanical harvesters. 

 Crushing: The harvested sugarcane stalks are washed and then crushed to extract the 

juice. This juice is primarily composed of sucrose, along with small amounts of water, 

minerals, and other compounds. 

2. Juice Clarification 

After extraction, the sugarcane juice contains impurities, including plant fibers and other 

solids, which need to be removed: 

 The juice is clarified by adding lime (calcium hydroxide) and heating it, which helps to 

precipitate impurities such as suspended solids and non-sucrose sugars. This leaves a 

clearer liquid, which is the primary feedstock for fermentation. 

3. Fermentation 

 Fermentation is the process where microorganisms, primarily Saccharomyces 

cerevisiae (brewer’s yeast), convert the fermentable sugars (mostly sucrose, glucose, 

and fructose) into ethanol and carbon dioxide. 



 The clarified sugarcane juice is then inoculated with yeast in a fermentation vessel 

(bioreactor), typically under controlled temperature and pH conditions. 

 The fermentation process usually takes between 24 to 48 hours, and the resulting 

mixture contains about 10–15% ethanol by volume. 

4. Distillation 

 After fermentation, the liquid (known as "beer") contains ethanol along with water, 

residual sugars, and other byproducts. 

 The mixture is then subjected to distillation, a process that uses heat to separate 

ethanol from the other components based on their boiling points. Ethanol boils at 

78.37°C, while water boils at 100°C, so distillation allows for the ethanol to be 

concentrated and separated from the water and other impurities. 

 The result of this first distillation step is a mixture that is about 95-96% ethanol by 

volume. 

5. Dehydration 

 To obtain anhydrous ethanol (which is nearly 100% pure ethanol), the 95% ethanol 

from distillation undergoes a dehydration process. This is typically done using 

molecular sieves or by employing an azeotropic distillation process. 

 Dehydration removes the remaining water, yielding anhydrous ethanol suitable for use 

as fuel or for industrial purposes. 

6. Byproduct Treatment 

Sugarcane ethanol production generates several byproducts, some of which are valuable: 

 Bagasse: The fibrous material remaining after the juice is extracted. Bagasse is 

typically burned to generate heat and electricity for the ethanol production process, 

making the operation more energy-efficient. 

 Molasses: The thick, dark syrup left over after most of the sucrose has been extracted 

from the sugarcane juice. Molasses can be used as an additional feedstock for 

fermentation or sold as animal feed. 

 Vinasse: The residual liquid left after distillation, which is rich in organic matter. It is 

often used as a fertilizer in sugarcane fields or treated for wastewater recovery. 

7. Ethanol Purification and Storage 

Once the ethanol is purified, it is typically stored in large tanks for distribution. Ethanol for 

fuel use is generally transported to blending facilities, where it is mixed with gasoline to 

produce E10, E85, or other ethanol-gasoline blends. 

 

Key Advantages of Ethanol from Sugarcane 

1. High Yields: Sugarcane has a very high sugar content (compared to other biomass 

sources), making it an efficient feedstock for ethanol production. The process is highly 

efficient in converting sugar into ethanol. 


