Plastics 001

Introduction to Plastics



Assignment #4

ASSIGNMENT #4 is an INDIVIDUAL ASSIGNMENT 

Due Date:  One week 
Assignment:

Solve the following molecular weight problems
You have the following 5 different polymers; 

Polymer A at a molecular weight of 500,000 g/mole.
Polymer B at a molecular weight of 250,000 g/mole

Polymer C at a molecular weight of 200,000 g/mole

Polymer D at a molecular weight of 100,000 g/mole

Polymer E at a molecular weight of 25,000 g/mole

1. If you mixed 1,000 lb of each polymer, what would be: 



The number of moles of Polymer A? _______________ moles


The number of moles of Polymer B? _______________ moles


The number of moles of Polymer C? _______________ moles



The number of moles of Polymer D? _______________ moles



The number of moles of Polymer E? _______________ moles



The weight fraction of Polymer A? ____________%


The weight fraction of Polymer B? ____________%


The weight fraction of Polymer C? ____________%


The weight fraction of Polymer D? ____________%



The weight fraction of Polymer E? ____________%



The Mw? _______________


The Mn? _______________
2. If you mixed 4 moles of polymer A with 8 moles of polymer C;

The weight fraction of Polymer A? ____________%


The weight fraction of Polymer C? ____________%



The Mw? _______________



The Mn? _______________

3. A mix of 10,000 lbs of  Polymer B and 20,000 lbs of Polymer C;

The number of moles of Polymer B? _______________ moles

The number of moles of Polymer C? _______________ moles

The weight fraction of Polymer B? ____________%



The weight fraction of Polymer C? ____________%



The Mw? _______________



The Mn? _______________

4. An even mix of 10 moles of each polymer;

The weight fraction of Polymer A? ____________%

The weight fraction of Polymer B? ____________%

The weight fraction of Polymer C? ____________%

The weight fraction of Polymer D? ____________%

The weight fraction of Polymer E? ____________%
The Mw? _______________

The Mn? _______________

5. A mixture of Polymers A, C, & E at 2 moles each; 

The weight fraction of Polymer A? ____________%

The weight fraction of Polymer C? ____________%

The weight fraction of Polymer E? ____________%

The Mw? _______________

The Mn? _______________

6. A mixture of Polymers A, C, & E at 50 lbs each; 

The number of moles of Polymer A? _______________ moles

The number of moles of Polymer C? _______________ moles

The number of moles of Polymer E? _______________ moles

The weight fraction of Polymer A? ____________%

The weight fraction of Polymer C? ____________%

The weight fraction of Polymer E? ____________%

The Mw? _______________

The Mn? _______________

7. A mixture of Polymers A, B, & C at 5 moles each; 

The weight fraction of Polymer A? ____________%

The weight fraction of Polymer B? ____________%

The weight fraction of Polymer C? ____________%

The Mw? _______________

The Mn? _______________

8. A mixture of Polymers A, B, & C at 50,000 lbs each; 

The number of moles of Polymer A? _______________ moles

The number of moles of Polymer B? _______________ moles

The number of moles of Polymer C? _______________ moles

The weight fraction of Polymer A? ____________%

The weight fraction of Polymer B? ____________%

The weight fraction of Polymer C? ____________%

The Mw? _______________

The Mn? _______________

9. You have 150,000 lbs of Polymer A and are having trouble processing it. It is too viscous. Your boss told you to have it compounded with Polymer B in order to drop the Mw by 15% to make it less viscous, but still retain the majority of its mechanical properties.

How many lbs of Polymer B do you need to add to get the required Mw? 

___________________________________ lbs
10. You have a material silo filled with Polymer B at 250,000 lbs. It doesn’t possess the melt strength necessary for your blow molding operation; you need some lower viscosity material added so you can lower the temperatures and make the material more like taffy and less like water. You have a large quantity of Polymer D on hand and need to mix enough in to lower the Mw by 40%.
How many lbs of Polymer D do you add? ________________________________lbs.

