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Description of Activity
Hydro dipping is a lot of fun and full of science! Students will apply their knowledge of hydrophobic and hydrophilic substances as they investigate the effect pH has on hydro painting. 

Learning Objectives:

1. Students will be able to collect data on the effect of three different pH levels of water have on swirl dipped plastic.
2. Students will be able to critique plastic dipped products by comparing and contrasting each trial.
3. Students will be able to justify their optimal pH by their evaluation of their analysis. 


Standards:
NGSS: 
	HS-PS1-3.
	Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles.


CCSS
 
	HSN-Q.A.1
	Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 




Materials Required:

· 3- 600mL or 1000mL beakers
· 3 gallon size Ziploc bags
· Vinegar
· Borax
· Distilled Water
· pH meter or litmus paper
· Various colors of oil based paint 
· Plastic cups 
· Clear plastic wrap and tape
· Paper towels
· Wooden sticks (kabob sticks or toothpicks would work fine)

Safety:

safetys:




· Students should wear safety goggles at all times. 
· Aprons should be worn to protect clothing.
· Paint should not go down the drain. 


References:

· Hydro Dipping Tutorial: http://makezine.com/2015/10/08/watch-hydro-dipping-tutorials/ 
· How To Swirl Paint: http://fredyen.com/how-to-swirl-paint/ 


 
Activity:


· Write the activity as you would give it out to students.  Please include an answer key, if appropriate.

Teacher Prep:
This is written to focus on macroscopic properties of oil based paint in water but could be adapted to include pH calculations, concentration calculations, etc. Students should be introduced to surface tension and how it is formed. 

For lab- you should have lots of room temperature distilled water for classes- to eliminate the variability of both temperature and the different ions in tap water. 
[image: Image result for paint swirl dipped]
 Introduction: 

There is chemistry in everything, yes- even in art! Hydro dipping is a method of applying paint to three dimensional objects to produce unique pieces of art. It is a style of art that utilizes the macroscopic properties of paint- specifically the hydrophobic nature of some paints. 

In this lab, you will have three different solutions; pH < 7, pH neutral, and pH > 7. In each solution, three different plastic cups will be dipped into each paint/ oil solution to analyze the effect pH has on hydro dipping. 

Once the cup has been dipped and dried, you will analyze the application of the paint on each cup to determine the optimal pH necessary for hydro dipping. 

Procedure:

1. Label and line each beaker with gallon Ziploc bags (like lining a trash can with a bag. This protects the beaker with from the paint).
2. Fill beaker 1 with approximately 250 mL of water and beakers 2 and 3 with approximately 300 mL of distilled water each (specific amounts are not important, although it needs to be enough so that the foil is completely covered). 
3. Add approximately 50 mL vinegar to beaker 1, nothing in beaker 2, and 30 g Borax in beaker 3. 
4. Stir beakers 1 and 3 well to ensure everything is dissolved. 
5. Measure the temperature and pH of each beaker. Record in data Table 1. 
6. Choose paint colors (paint colors need to be consistent with each solution) and apply five drops of each color onto the water. 
7. Observe how the paint sits on the water- observations could include, but is not limited to,  where the paint is sitting, how it spreads, how it interacts with other colors, etc. Record observations in Table 1. 
8. Use a toothpick to swirl the colors together. 
9. Cover the top of each plastic cup with plastic wrap and tape down. This will prevent water from getting into your cup. 
10. Slowly and steadily dip one cup into beaker 1. Be mindful to have constant movement so as to prevent a line of paint on the cup and to have slow movement so as to prevent water agitation. 
11. Be consistent with the type of movement throughout each dip.
12. Holding the cup submerged in the water with one hand, and paper towels in another hand, with the paper towels move the excess paint from the top of the water. 
13. Repeat steps 6-12 two more times. 



Data:

Table 1. Temperature and pH recordings for beakers 1- 3.  
	Solution
	Temperature
	pH

	Beaker 1
	
	

	Beaker 2
	
	

	Beaker 3
	
	




Table 2. Observations of paint and paint application. 
	
	Observations of paint on water
	Observations of paint on cup

	Beaker 1
	
	

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	

	Beaker 2
	
	

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	

	Beaker 3
	
	

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	




Questions and analysis:

1. What is the macroscopic property of water and what causes this property?




2. How does changing the pH change this (these) property(ies), if at all?




3. Compare and contrast the interactions of the paint with the water of each different beaker. 





4. Compare and contrast the paint application from each beaker.





5. Give an evidence based justification for the optimal pH level for hydro dipping. 





Quiz:

Quiz and Key

1. Circle two properties of water. 
a. Polar.
b. Nonpolar.
c. High surface tension.
d. Low surface tension.
2. Define a polar molecule.
a. Even sharing of electrons in bond.
b. Uneven sharing of electrons in bond.
c. Giving electrons.
d. Taking electrons.
3. Define a nonpolar molecule.
a. Even sharing of electrons in bond.
b. Uneven sharing of electrons in bond.
c. Giving electrons.
d. Taking electrons.
4. What is surface tension? (Circle all that apply)
a. Tension caused by molecules in a liquid being attracted to the sides of the container. 
b. Tension caused by molecules in a liquid being attracted to themselves.
c. Caused by cohesive forces.
d. Caused by adhesion forces. 
5. What effect does adding a solute has on surface tension?
a. Increases surface tension.
b. Decreases surface tension.
c. Has no effect on surface tension.
6. Define hydrophobic.
a. Water loving.
b. Water fearing.
c. Water formed.
7. What types of molecules are typically hydrophobic?
a. All molecules.
b. Polar molecules.
c. Nonpolar molecules.
8. What effect does adding Borax to water have on pH?
a. Increases pH..
b. Decreases pH.
c. Has no effect on pH.
9. What types of substances lower pH?
a. All substances. 
b. Acids.
c. Bases.
10. What types of substances raise pH?
a. All substances.
b. Acids.
c. Bases. 


Reviewing Faculty Cohort Members:

· Include at least two names and schools of reviewing faculty cohort members (refer to email list for faculty cohort member email addresses).
· Kierra Huggins
· Kierra.huggins@district6.org
· John Lohman
· John.lohman@district6.org
1

image1.jpeg




image2.png




image3.png




image4.png




image5.png




image6.png




