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Silly Putty is a non-Newtonian fluid.  A non-Newtonian fluid is one in which the viscosity (resistance of a gas or liquid to flow) changes not only with temperature, but also with stress.  A stress, such as hitting, cutting, or shearing will cause the viscosity to increase dramatically.  Common non-Newtonian fluids include cornstarch and water, STP oil treatment, Slime™, Ooze™, quicksand, tomato soup, and latex paints.  The purpose of this lab is to make silly putty and examine its physical properties and State of Matter.

Problem:
How does silly putty behave?

Safety:

goggles

Materials:


Liquid Starch


School glue


3 oz. Dixie cups


popsicle sticks


food coloring (optional)

Procedure:

1.
Fill a Dixie cup one-third full of starch and another one one-third full of glue.  


2.
Pour one liquid into the other.  Add 1 drop of food coloring (optional).


3.
Use a popsicle stick to stir and mix the two liquids (fingers also work).


4.
Knead the mixture until it produces the polymer “silly putty”.


5.
Have fun with this activity.

Analysis and Conclusions:

1.
Is the new material more like a gas, a liquid, or a solid?

2.
What other materials have you seen that have similar properties to this one?

3.
Considering the slow flow of the new material, how would you rate the strength of the attraction among its particles?

4.
Using the kinetic theory of matter, how would you describe the particles of the matter in the silly putty?  Be specific, scientific, and detailed.

5.
What properties does the silly putty have and how should we classify it (i.e. which state)?

Use the following data to answer the remaining questions (refer to pg. 77 in text):

You have a silly putty-like substance that has a Heat of Fusion of 290 J/kg as well as the following other properties.
	Melting Point
	Boiling Point
	Energy to get to
Melting pt. 

(from 0 J)
	Relative Energy to Melt
	Energy to get to 
Boiling pt.
(from melting pt)
	Relative Energy to Boil
	Start Temp.
	End Temp.

	-15.0 ºC
	170.0 ºC
	20 J
	35 J
	40 J
	65 J
	-25 ºC
	180 ºC


	Times

	to get to Melt pt.
	to Melt
	to get to Boil pt.
	to Vaporize

	3.0 min
	5.0 min
	13.0 min
	11.0 min


6.
Construct a temperature - energy graph illustrating these properties.  

7.
Construct a temperature – time graph illustrating these properties.

8.
How much of this substance do we have?  Show your work.

9.
What is the Heat of Vaporization of this substance?  Show your work.

