
Recycling Bioplastics 

Introduction: Many of the materials we use in our daily lives are polymers, chemicals made of short 

repeating units (monomers) linked to one another. In the 20th century we learned how to synthesize 

artificial polymers, or plastics, from fossil fuels, such as oil and natural gas. Today, increased awareness 

of the environmental effects of mining these fuels has led to the development of plastics that can be 

synthesized from natural feedstocks, these plastics are referred to as “bioplastics”. In today’s first 

activity, you will take one bioplastic, polylactic acid (PLA), and degrade it back into lactic acid using 

sodium hydroxide (lye), ethanol (drinking alcohol) and water. You will then neutralize (render harmless) 

the lactate/lye solution by adding vinegar to lower the pH of the solution. In our second activity, you will 

compare the hardness of biopolymers to traditional fossil fuel based polymers. 

Learning Goals:  
 You will be able to identify some different types of polymers. 

 You will be able to determine the most environmentally friendly way of disposing of certain 

polymers. 

 You will be able to describe the chemical concept of “stoichiometry”. 

 You will be able to describe the chemical concept of “pH”. 

Schedule: 
 11:00-11:15 Cultural connection 

 11:15-11:30  Introduction to Biobased Plastics 

 11:30-12:00 Activity I – Measuring the Hardness of Plastics 

 12:00-12:45 Lunch 

 12:45-1:00 Introduction to Stoichiometry  

 1:00-2:00 Activity II – Depolymerizing Polylactic Acid (PLA) 

 2:00-2:15 Introduction to pH 

 2:15-2:45 Activity III – Neutralizing a Lactate Solution 

 2:45-3:00 Wrap up 

Activity 1 – Measuring the Hardness of Plastics 

Materials: 
 1 Set of Pencils 

 1 Magnifying Glass 

 1 Set of Polymer Samples 

Instructions: Try to bend each of the polymer samples, then rank the samples in order of easiest to 

bend to hardest to bend: 

Easiest: ________________________ 

_______________________________ 

_______________________________ 

Hardest: ________________________ 

Predict which sample will be easiest to scratch, and which sample will be hardest to scratch: 

Easiest: _____________  Hardest: ___________ 



Starting with the softest pencil, try to scratch each polymer sample. Record the softest pencil that will 

scratch each sample. 

Polymer Sample Pencil Hardness 

  

  

  

  

Which polymer sample was the hardest to scratch? Which was the easiest? 

Activity 2 – Depolymerizing Polylactic Acid (PLA) 
Based on the “Recycling Polylactic Acid” high school chemistry experiment developed by Beyond 

Benign1, and the “Cups to Cleaners, Trash to Treasure: Converting a PLA cup to LA soap an Introductory 

Organic Chemistry Laboratory” experiment developed by Prof. Rich Gurney, Simmons College.2 

Materials: 
 1 Hot plate 

 Scissors 

 1 PLA cup 

 1 Balance 

 Safety glasses 

 Gloves 

 Lye 

 1 Spatula or Scoopula 

 1 Oven Mitt or 1 Pile of Paper Towels 

 30 mL ethanol 

 30 mL water 

 1 50 mL graduated cylinder 

 1 Clock or watch 

 1 100 mL Erlenmeyer flask 

 1 Stir bar 

Instructions: 

Predict how much lye you would need to decompose one gram of PLA: 

____________ g lye / g PLA (predicted) ____________ g lye / g PLA (actual) 

Cut a PLA cup into strips of varying size, then measure out the total mass of PLA you will be 

depolymerizing (aim for 0.5 g). Leave any extra PLA pieces, we will clean them up later. 

____________ g PLA used 

Predict which part of the PLA will depolymerize the fastest: ____________________________ 

Use the stoichiometric ratio between lye and PLA to determine how much lye you will need. 

____________ g lye needed. 

Add 30 mL of water and 30 mL of ethanol to an Erlenmeyer flask, then add a magnetic stir bar to the 

solution. Measure out the amount of lye you need onto a weigh boat, then slowly add the lye to the 

flask while stirring. (Note the lye will absorb water while on the weigh boat, so measure with due haste). 



We used ___________ g lye. 

Add your PLA strips to the lye solution, then heat the solution at max power until it boils. Reduce the 

heat until your solution is at a simmer. 

Our solution started boiling at _________ (AM/PM). 

Watch your solution, making sure that it does not start to boil. Record your observations every 5 

minutes. 

Time Observations 

0 min  

5 min  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Record the time at which no solid PLA is visible: _________ (AM/PM). 

Turn off your hot plate, and allow your solution to cool to room temperature (about 3 minutes). 

Activity 3 – Neutralizing a Lactate Solution 

Materials: 
 pH test strips 

 20 mL vinegar 

 100 mL beaker 

 1 Sheet of Graphing Paper 

 1 5 mL Graduated Cylinder 

 Safety glasses 

 Gloves 

 Lactate Solution from Activity 2 

Instructions: 

Measure the pH of your solution using pH paper: pH ___ 

Slowly add 2 mL of vinegar to the solution, then measure the pH of your solution again: pH ___ 



Keep adding 2 mL of vinegar to your solution and recording the pH until the pH is below 7: 

Amount of vinegar added pH 

0 mL  

2 mL  

  

  

  

  

  

  

  

  

  

On your sheet of graphing paper, plot the pH of your solution as a function of how much vinegar you 

added. 

Congratulations, you have just turned your PLA cup into a vinegar and lactic acid based cleaning 

solution! This solution is safe to use for cleaning counters, windows, or tiling in the kitchen or bathroom. 
1 "Recycling Polylactic Acid" Beyond Benign 2010 Web. 25 May 2017 

http://www.beyondbenign.org/K12education/hsgc/recycling%20polylactic%20acid.doc 
2 “Hydrolysis of Post-Consumer Polylactic Acid Waste” Greener Education Materials for Chemists 

University of Oregon 2008 Web. 25 May 2017 http://greenchem.uoregon.edu/PDFs/GEMsID102.pdf 

 

http://www.beyondbenign.org/K12education/hsgc/recycling%20polylactic%20acid.doc
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