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Textiles and Chemistry
Essential Questions: What resources did indigenous people in Oaxaca, Mexico have to create colors in their textile?  How do people use chemistry to create a wide range of colors in textiles?  How has textile dying and the use of materials changed in the modern world?

Lesson 1: Natural Dyes

Essential Questions: What natural dyes are used in textiles?  How can natural colors be extracted and used to dye wool?
Learning Objectives: Students will learn a procedure to extract natural colors and use the colors to dye wool yarn.  Students will compare the colors and vibrancy of different natural dyes.

· Engage: What are some examples of natural dyes that people might use to dye clothing, food and materials?  Students will Think-Pair-Share and then share out to the class.

· The teacher will present a PowerPoint showing the different types of natural dyes used in Oaxaca to color tapetes.  The PowerPoint will include types of natural dyes and the processes to extract color.

· Explore: The students will perform a lab to explore how natural colors are absorbed by wool yarn.  Examples of natural dyes include chamomile, hibiscus flower, onion skin, carrot tops, beets, etc.

· Resource: Active Chemistry textbook

· To extract natural dyes, the organic material is boiled in a minimal amount of water for at least an hour.  A small piece of wool yarn is placed into each natural dye and allowed to absorb the boiling colored water for at least 10 minutes.  The yarns are removed and placed on a paper towel for observations and comparisons.

· Explain: Students will answer Post-Lab questions regarding their observations of different dyes.
· What color yarn did each natural dye produce?

· Which natural dyes produced the most vibrant colors?  Which natural dyes produced weaker colors?

· What else might the people in Teotitlan del Valle do to produce brighter or different shades of color for their tapetes?

Lesson 2: Acids and Bases

Essential Questions: How can dye color be changed or manipulated using a knowledge of acids and bases?
Learning Objectives: Students will use a variety of indicators (pH paper, universal indicator, red cabbage juice) to test the acidity and alkalinity of different household materials.
· Engage: The teacher will show students the video of Isaac demonstrating the acidic properties of cochineal dye.  

· The teacher and students will then review the properties of acids and bases.

· Explore: The students will perform a lab testing the acidic and basic properties of household items.  Students will vary the types of indicators used, such as pH paper, red cabbage juice (used to dye the yarn in previous lesson), and universal indicator.

· Explain: Students will answer Post-Lab questions regarding acids, bases, pH and indicators.

· Extend: Students will read an article about the production and importance of cochineal in Oaxaca textiles and culture.

· http://www.teotitlan.com/naturaldyes.htm
Lesson 3: Natural vs. Synthetic Dyes
Essential Questions: How can you distinguish whether a material is natural or synthetic?

Learning Objectives: Students will know the physical and chemical differences between natural and synthetic materials.
· Engage: What does it mean for a material to be synthetic?  How can you distinguish between natural and synthetic material?  What types of material used in clothing are synthetic?  What types of materials used in clothing are natural?

· Explore: The students will perform a lab testing and observing how different fibers and synthetic materials behave when burned.

· Resource: http://invention.smithsonian.org/centerpieces/whole_cloth/u7sf/u7materials/sfpac5.html
· Explain: The teacher will present a PowerPoint to give a more in depth meaning of synthetic as used in chemistry.

· Extend: Students will read an article explaining how synthetic materials are affecting the artisan and tourist markets in Oaxaca.

· http://oaxacaculture.com/2009/07/oaxaca-indigenous-textiles-preservation-or-adaptation/
· http://oaxacaculture.com/textilesweavingdyeing/natural-vs-synthetic-dyes-a-primer/
· http://www.mexicantextiles.com/
Other Extentions of Chemistry and Textiles
· Structure and Polarity of Dye Molecules Lab

· http://scioto.dublin.k12.oh.us/academics/science/bolles/CHEM_ONE/16_DYES/Dye_binding_lab.pdf
