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Outline: 

Students will research two typical film food wrappers based on natural products and contrast 

them with the leading plastic film. These food wrapping films are found in essentially all 

households: Wax paper, parchment paper and low density polyethylene LDPE. The first two are 

based on wood cellulose while the third is a petroleum-based film. 

 

They will investigate and compare their chemical structures, their biodegradability and their 

residence time in landfills, etc. Further, they will inquire under what conditions is natural 

bacterial degradation is at its optimum. Students will also investigate additives, plasticizers, etc. 

used to enhance the films attractive qualities: moisture barriers, resilience, stretching, toxicity, 

etc. 
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Part I: Introduction and Background 

 

The Plastics Film Industry: 

The plastic film industry in the US was estimated at 14.3 billion pounds in 2014.  

It is estimated US demand for plastic film is expected to grow 1.5 percent per year through  

2018 to 15.4 billion pounds, valued at $24.9 billion.  

Linear low density polyethylene (LLDPE) will remain the most common film resin and  

maintain solid growth, while polypropylene and other resins such as degradable types will  

outpace it from smaller bases. The food packaging market will exhibit the fastest gains. 

 

Statistics of US Households: 

A survey was conducted from January 2013 to March 2014 among approximately 24,000 

American adults on the amount of plastic wrap used within 6 months. According to this survey, 

23.2 percent of American households have used 1 roll or box of plastic wrap within the last 6 

months. 

A survey was conducted from January 2013 to March 2014 among approximately 24,000 

American adults on the amount of parchment wrap used within the last 6 months. According to 

this survey, 15.8 percent of American households have used less than 1 roll / box of parchment 

wrap within the last 6 months. 

 

A survey was conducted from January 2013 to March 2014 among approximately 24,000 

American adults on the number of wax wrap used within 6 months by the people living in their 

household. According to this survey, 22.5 percent of American households have used less than 1 

roll or box of wax wrap within the last 6 months. 

 

The statistics suggest the entrenchment of plastics food wrapping film for household use.  

 

Hypothesis:  

 

This project will attempt to show students that doing some basic research, accompanied with 

literature research, can help convince them that natural product films can substitute plastics films 

in food wrapping with the advantage of better biodegradability and help in providing a 

sustainable, environmental-friendly alternative in many applications. 

 

Thus, can biodegradable, natural paper-based, food wrapping film such as wax paper and 

parchment paper replace the plastic film in their household, and in the households of their friends 

and relatives?  

   

 



    

Flexible Packaging Paper (2011) 

 

   
 

Part II: Research: 

 

Students will be gathered in teams of three or four. They will research this topic as follows: 

 

 A literature search will be conducted by the teams to compare the chemical structure 

of both natural and synthetic polymers and point out similarities and differences, 

especially regarding chemical bond strengths, susceptibility to bacterial degradation, 

toxicology, environmental effect of the decomposition products, residence time in 

landfills, etc. 

 

 Simultaneously with the literature research, teams will prepare small samples of the 

three films of approximately the same thickness and weight, which will be buried 

simultaneously at the same depth in similar containers (coffee-can size) with regular 

compost dirt commercially available in garden supply stores. Samples will remain 

buried for a period of 60 days. Films will be recovered and visually analyzed for 

evidence of deterioration, photographed, weighted, re-measured, etc. 

 

 Students will gather their findings, analyze their results and reach preliminary 

conclusions and report them at the end of 75 days. A special meeting will be 

conducted in which all teams will present their findings followed by general 

discussions, and conclusions. As needed a poster session with all results will be 

planned for outreach to the student’s body and staff. 



Part III: Learning Outcomes for CHM1045 

1. Communicate effectively using listening, speaking, reading, and writing skills.  

In this project, the communication outcome will be reinforced by regular writing 

contributions, team written assignments, group presentations, project videography, etc., 

as needed.  

2. Use quantitative analytical skills to evaluate and process numerical data.  

Numbers are the language of chemistry. In this project, students will have to be able to 

read and identify pertinent numerical data in word problems. They will be required to 

manipulate the data using equations, quantitative analysis, etc. 

3. Solve problems using critical and creative thinking and scientific reasoning.  

In this project critical thinking is an essential part. Solving numerical problem and being 

able to critically look at the problem and determine whether or not the answer makes 

sense.  Critical thinking and scientific reasoning are heavily reinforced in this project. 

4. Formulate strategies to locate, evaluate, and apply information.  

This outcome is essential for this project since this assignment would require students to 

locate and apply scientific information as needed.  

6. Create strategies that can be used to fulfill personal, civic, and social 

responsibilities.  

This outcome is reinforced in this project since a personal choice with the accompanying 

responsibility will be obvious. In this project students will be forced to juxtapose 

convenience, availability and familiarity with environmental sustainability and a civic 

and social choice of food wrapping film for household use. 

7. Demonstrate knowledge of ethical thinking and its application to issues in society.  

The scientific method is the basic guide for Chemistry. It requires students to abide to 

high ethical principles of honesty and trust. The integrity of both the scientific work and 

the scientists performing it is essential and cannot be compromised. Under some aspects 

of this project real-life scenarios involving a dilemma are discussed and students are 

encouraged to address these given the facts made available to them. 

 



8. Use computer and emerging technologies effectively.  

 Students must be able to use a personal computer, navigate the internet, obtain 

 information, and retrieve information.  In addition, the report writing assignment must be 

 completed using a word processing program. 

9. Demonstrate an appreciation for aesthetics and creative activities.  

This outcome is only lightly reinforced in this course. However, in this special project the 

teams would create posters that would require aesthetics and creativity to deliver it. 

10. Describe how natural systems function and recognize the impact of humans on the 

environment.  

The properties of chemical substances will be a major topic in this project.  Students will 

be able to name, identify, and list chemical and physical properties of inorganic and 

organic compounds, as well as biological molecules.  Students will also be able to 

identify the role of some molecules in living systems.  The environmental and health 

impact of certain molecules and compounds will be discussed as appropriate. Students 

are expected to attend and participate in school activities geared toward addressing 

environmental concerns raised by this project.  

 

Part IV: SENCER--The Five Step Learning Cycle: 

The commonly referred to 5’Es of the SENCER cycle will be explored as follows: 

Engage: the "engage" activity should do: 

1. Make connections between past and present learning experiences. 

2. Anticipate activities and focus students' thinking on the learning outcomes of current 

activities. Students should become mentally engaged in the concept, process, or skill to 

be learned. 

Explore: This phase of the 5 E's provides students with a common base of experiences. They 

identify and develop concepts, processes, and skills. During this phase, students actively explore 

their environment or manipulate materials. 

Explain: This phase of the 5 E's helps students explain the concepts they have been exploring. 

They have opportunities to verbalize their conceptual understanding or to demonstrate new skills 

or behaviors. This phase also provides opportunities for teachers to introduce formal terms, 

definitions, and explanations for concepts, processes, skills, or behaviors. 



Elaborate: This phase of the 5 E's extends students' conceptual understanding and allows them 

to practice skills and behaviors. Through new experiences, the learners develop deeper and 

broader understanding of major concepts, obtain more information about areas of interest, and 

refine their skills. 

Evaluate: This phase of the 5 E's encourages learners to assess their understanding and abilities 

and lets teachers evaluate students' understanding of key concepts and skill development.  

Part V: Community Partners 

This section would probably become vacant unless the student teams can engage other members 

of the student body to explain and encourage others to switch to natural product food wrappings 

when the situation permits. Thus the entire student body can become partners in disseminating 

information, results, etc. 

Attachment: Exhibit A 

Polymers and their chemical structures: 

Cellulose:  

 

Cellophane: 

 



Low Density Polyethylene (LDPE): 

 

 

High Density Polyethylene (HDPE): 

 

 

 

https://en.wikipedia.org/wiki/Low_Density_Polyethylene
https://en.wikipedia.org/wiki/High_Density_Polyethylene


Polypropylene (PP) 

 

 

 

Polyvinyl Chloride (PVC) 

 

 

 

Poly(vinylidene) chloride: 

 

 

 

 

   

https://en.wikipedia.org/wiki/Polypropylene
https://en.wikipedia.org/wiki/Polyvinyl_Chloride

