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	Ethanol Activity 2 – Production and Coproducts
	



Purpose
Ethanol is a renewable fuel blended with, or used as, a substitute for gasoline. It is effective in reducing carbon monoxide levels, ozone pollution, and greenhouse gases in auto exhaust. Presently, ethanol producers ferment most ethanol from readily available sugars found in plant products. Corn and agricultural products can be milled and mixed with enzymes to be broken down into simple sugars. During fermentation, yeast microorganisms consume simple sugars to produce energy, carbon dioxide, and ethanol. A coproduct from starch-based ethanol are distillers grains that can be used as high protein animal feed. Distillers grains are high in protein and energy. Another coproduct is carbon dioxide. Carbon dioxide can be consumed by next years corn crop during photosynthesis by the corn plants.

What is the process for making ethanol from starch in a corn kernel? How can we identify the nutrient content of the coproducts?

Materials
	Per student:
Safety glasses
Lab apron
Plastic or nitrile gloves
Pencil

	Per pair of students:
Part One
250ml beaker
50ml beaker
Thermometer
Yeast
Water
Microwave
250ml Erlenmeyer flask
Crushed corn
Electronic balance
Two-hole stopper
5cm glass tubing
2ft plastic tubing
Bromothymol blue
	
Part Two
Condenser
Crushed Ice
Utility clamp
Ring stand
Porcelain bowl
Butane lighter
Part Three
Test tube
Biuret solution
Eye dropper



Procedure
View your teacher’s demonstration of fermentation and distillation. Then ferment ethanol from ground corn. and distill the ethanol from the distiller grain coproduct.
Part One – Ethanol Production
1. Observe your teachers fermentation and distillation demonstration.
1. Put on PPE and tie back long hair.
1. Use a microwave to heat a 200ml of water in a 250ml beaker to 40-50°C.
1. Pour approximately 10ml of water into a 50ml beaker.
1. Add 1g yeast to 10ml of warm water.
1. Stir the water and yeast mixture until dissolved.
1. Add 20 ml of the remaining warm water to the mixture.
1. In a 250ml Erlenmeyer flask, mix 30g crushed corn, 150ml warm water, and 15ml yeast solution.
1. Swirl the flask well to mix contents.
1. Place a two-hole stopper in the top of the flask, with a thermometer and 5cm glass tubing inserted into the holes.
1. Fill a 250ml beaker approximately half full of water. If desired, place 20 drops of bromthymol blue in the water to indicate CO2 output.
1. Connect a piece of plastic tubing to the glass tubing and place the other end in the beaker of water. This allows CO2 to escape the flask, but prohibits O2 from entering and causing an aerobic environment.
1. Place entire apparatus in a warm environment of 25-30°C.
Monitor the apparatus for three days. Record the appearance of the flask and beaker in Table 1 of the student worksheet.

Part Two – Ethanol Extraction
1. Remove the stopper from the flask, and gently waft the fumes toward your nose. Describe the aroma to in Table 1 the student worksheet. Replace the stopper in the flask.
1. Fill the condenser chamber with crushed ice and cold water. Place the condenser in a utility clamp on a ring stand at approximately a 45° angle.
1. Position a 50ml beaker at the base of the condenser unit to catch the distillate.
1. Place the flask on a hot plate.
1. Remove the plastic tubing from the water beaker and connect it to the condenser unit.
1. Turn on the hot plate to medium. Observe the flask, if the solution begins to boil vigorously, turn down the heat to maintain a slow boil.
1. Maintain a slow boil until the thermometer reads 95°C. Turn off the hot plate.
1. When condenser unit stops dripping, observe the volume of the distillate.
1. Answer Part Two Analysis Questions.
1. Have your teacher pour a small volume, approximately 2ml, of distillate into a shallow porcelain bowl and light using a long-handled butane lighter to demonstrate the production of fuel.

Part Three – Ethanol Coproducts
1. Pour 3ml of the coproduct solution from the flask into a test tube.
Add five drops of biuret solution to the coproduct solution in the test tube. Biuret solution turns from blue to violet in the presence of protein.
Dispose of biuret/coproduct mixture as instructed by your teacher.
Answer Part Three Analysis Questions.
Conclusion
1. What does the color of the solution indicate about the nutrient content of the coproduct solution?


1. What ingredients are needed for producing ethanol?


What main products are produced from corn?


What other potential coproducts could be produced from starch-based ethanol?
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Student Worksheet

	Table 1. Fermentation Observations

	Days
	Day 1
	Day 2
	Day 3

	Flask observations
	
	
	

	Beaker observations
	
	
	



Part Two Analysis Questions
What is the ratio of beginning ingredients to fuel produced?


What factors could affect the amount of fuel produced?


How do you know you have distilled ethanol?



Part Three Analysis Questions
What type of coproduct is in the flask?


What type of nutrient is in the coproduct?


What could the coproduct be used for?
image3.jpeg
8/

growth energy’

'America’s Ethanol Supporters





 


Ethanol


 


Activity 2 


–


 


Production


 


–


 


Page 


1


 


 


Name______________________________________


_______________


 


 


Ethanol Activity 2 


–


 


Production


 


and 


Coproducts


 


 


Purpose


 


Ethanol is a renewable fuel blended with, or used as, a substitute for gasoline. It is effective in reducing 


carbon 


monoxide levels, ozone pollution, and greenhouse gases in auto exhaust. Presently, ethanol 


producers ferment most ethanol from readily available sugars found in plant products


. Corn


 


and agricultural 


products


 


can be milled and mixed with enzymes to be broken down into simple sugars.


 


During 


fermentation, yeast microorganisms consume simple sugars to produce energy, carbon dioxide, and 


ethanol.


 


A 


coproduct


 


from 


starch


-


based ethanol are d


istillers


 


grain


s that can be used as 


high 


protein


 


animal 


feed. Distillers grains are high in protein and energy.


 


An


other coproduct is carbon dioxide. Carbon dioxide 


can be consumed by next years corn crop during photosynthesis by the corn plants.


 


 


What is the process for making ethanol from starch in a corn kernel?


 


How can we identify the nutrient 


content of the 


coprod


uct


s?


 


 


Materials


 


Per student:


 


·


 


Safety glasses


 


·


 


Lab apron


 


·


 


Plastic or nitrile gloves


 


·


 


Pencil


 


Per pair of students:


 


Part One


 


·


 


250ml beaker


 


·


 


50ml beaker


 


·


 


Thermometer


 


·


 


Yeast


 


·


 


Water


 


·


 


Microwave


 


·


 


250ml Erlenmeyer flask


 


·


 


Crushed corn


 


·


 


Electronic balance


 


·


 


Two


-


hole 


stopper


 


·


 


5cm glass tubing


 


·


 


2ft plastic tubing


 


·


 


Bromothymol blue


 


 


Part Two


 


·


 


Condenser


 


·


 


Crushed Ice


 


·


 


Utility clamp


 


·


 


Ring stand


 


·


 


Porcelain bowl


 


·


 


Butane lighter


 


Part Three


 


·


 


Test tube


 


·


 


Biu


r


et solution


 


·


 


Eye d


ropper


 


 


Procedure


 


View your teacher’s demonstration of 


fermentation and distillation. Then f


erment ethanol from ground corn. 


and


 


distill the ethanol from the distiller grain 


coproduct


.


 


Part One 


–


 


Ethanol Production


 


1.


 


Observe your teachers fermentation and distillation demonstration.


 




 Ethanol   Activity 2  –   Production   –   Page  1  

 

Name______________________________________ _______________   

Ethanol Activity 2  –   Production   and  Coproducts  

  Purpose   Ethanol is a renewable fuel blended with, or used as, a substitute for gasoline. It is effective in reducing  carbon  monoxide levels, ozone pollution, and greenhouse gases in auto exhaust. Presently, ethanol  producers ferment most ethanol from readily available sugars found in plant products . Corn   and agricultural  products   can be milled and mixed with enzymes to be broken down into simple sugars.   During  fermentation, yeast microorganisms consume simple sugars to produce energy, carbon dioxide, and  ethanol.   A  coproduct   from  starch - based ethanol are d istillers   grain s that can be used as  high  protein   animal  feed. Distillers grains are high in protein and energy.   An other coproduct is carbon dioxide. Carbon dioxide  can be consumed by next years corn crop during photosynthesis by the corn plants.     What is the process for making ethanol from starch in a corn kernel?   How can we identify the nutrient  content of the  coprod uct s?     Materials  

Per student:      Safety glasses      Lab apron      Plastic or nitrile gloves      Pencil  

Per pair of students:   Part One      250ml beaker      50ml beaker      Thermometer      Yeast      Water      Microwave      250ml Erlenmeyer flask      Crushed corn      Electronic balance      Two - hole  stopper      5cm glass tubing      2ft plastic tubing      Bromothymol blue    Part Two      Condenser      Crushed Ice      Utility clamp      Ring stand      Porcelain bowl      Butane lighter   Part Three      Test tube      Biu r et solution      Eye d ropper  

  Procedure   View your teacher’s demonstration of  fermentation and distillation. Then f erment ethanol from ground corn.  and   distill the ethanol from the distiller grain  coproduct .   Part One  –   Ethanol Production   1.   Observe your teachers fermentation and distillation demonstration.  

