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Chemistry of Swirl Dipping Guitars
 By Paul McMahon

Description of Activity
· Swirl dipping guitars is one method of applying finish to a guitar in the form of different color paints. To achieve a random and custom finish, the guitar is dipped into a 50-gallon container of water, Borax, and different paint colors. Chemistry is occurring between these different materials to allow a properly bonded finish on the guitar. 

· During today’s lesson, we will be learning about the different aspects of chemistry that are taking place during this process. 

· Subjects: Chemistry, Grades: 10, 11


Learning Objectives:

(List measureable objectives)
1. Students will explain that pH is a measurement of the H+ ions in a solution.
2. Students will explain the difference between an acid and a base. 
3. Students will explain that a higher pH means less H+ ions are in the solution, and a lower pH means means more H+ ions are in the solution.
4. Students will explain that adding an ionic compound such as Borax (B4Na2O7) to water will dissolve  into Na+ cations and BO33- anions. 
5. Students will explain the chemical reaction that takes places between Borax and water. (Na2B4O7 + 7H2O –>2NaOH + 4H3BO3)
6. Students will explain that some positive hydrogen ions from the water molecules bonded with the sodium atoms from the Borax and became negative ions; therefore, raising the pH by lowering the amount of H+ ions. 
7. Students will explain that a higher pH will lower the surface tension of the water because there are less water molecules bonding to each other. 
8. Students will explain that a lower surface tension will allow the paint to spread easier in the water and on the guitar. 
9. Students will explain what a polar molecule is.
10. Students will explain that the oil-based paint stays on top of the water because polar molecules and nonpolar molecules do not mix. 
11. Students will explain the three main ingredients of paint: pigment, binder, and solvent. 
12. Students will explain that the solvent will evaporate away leaving behind the pigment and binder. 
13. Students will explain the difference between primer and paint. 


Standards:

HS-Chemical Reactions-PS1-2 Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.
HS-Chemical Reactions-PS1-6 Refine the design of a chemical system by specifying a change in conditions that would produce increased amounts of products at equilibrium.
HS-Structures and Properties of Matter-PS2-6 Communicate scientific and technical information about why the molecular-level structure is important in the functioning of designed materials.


Materials Required:

· 50-gallon container
· Different colors of paint
· Borax
· Water
· Oil
· Beaker
· Balloon
· 2 x Spare piece of wood (with primer)
· Spare piece of wood (no primer)

Safety:

safetys:




· Splash goggles
  

References:

http://www.diyadvice.com/diy/painting/paint/chemistry/

http://mocomi.com/why-oil-and-water-dont-mix/


 
Activity:


· Objectives (1-3): These objectives would have been covered in a previous lesson. I included them here as a review for this lesson. 
· Demonstration: Pour oil onto a cup of water.
· We will discuss why they do not mix.
· First, oil Is less dense than water and will float on top.
· Second, oil is a nonpolar molecule and water is a polar molecule. They do not mix because only like dissolves like.

· Demonstration: Use a charged balloon to bend water to demonstrate that it is a polar molecule.
· Demonstration: A spare piece of wood with primer will be dipped into the 50-gallon container of water only (absent Borax). 
· We will discuss the shortfalls of this application such as the paint not spreading as easily due to the high surface tension of the water.
· We will discuss a solution to the problem- lowering the surface tension of the water. 
· Lowering the surface tension of the water will require raising the pH and reducing the amount of H+ ions in the solution.
· Adding an ionic compound such as Borax will introduce cations such as Na+ into the solution, which will bond with the hydrogen ions in the water molecules. 
· Determine the balanced chemical reaction that takes place between Borax (Na2B4O7) and water (H2O). 
· Demonstration: A spare piece of wood with no primer will be dipped into the 50-gallon container of water and Borax. 
· We will discuss the shortfalls of this application such as the paint not adhering properly because wood is very porous.
· We will discuss a solution to the problem- fill the gaps in the wood with small solids called resins that are in paint primers. 
· We will discuss the 3 main ingredients of paints, and how it is different than primers. 
· Solvent will evaporate away.
· Demonstration: A spare piece of wood with primer will be dipped into the 50-gallon container of water and Borax.
· This last piece of wood with everything done the correct way will be compared to the other two for comparison. 



Quiz:

	Questions
	Answer

	pH is a measurement of _____in a solution. 
	H+ ions

	Borax is a type of _____ compound. 
	ionic

	Adding Borax to water _____ the surface tension.
	increases

	Paint consists of pigment, binder, and _____.
	solvent

	Hydrogen ions bond with the _____ from Borax. 
	Na+

	Water is a type of _____ molecule. 
	polar

	Oil is a type of _____ molecule. 
	nonpolar

	Like dissolves _____. 
	like

	Primer is used to cover the _____ in materials. 
	pores

	Solvent from the paint will _____.
	evaporate



Note: This quiz would be matching, and I would provide a word bank with the answers mixed up. 


Reviewing Faculty Cohort Members:


· Adam Reid: Adam.Reid@msad60.org
Chad McCormack: chad.mccormack@gmail.com
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