E-factor			        		 Name: _______________________
Student Worksheet     		 	                		   Date:  ________________________


Scenario: You have been given a bag of M&Ms; this bag represents a completed reaction. If you were in a lab, the contents of this bag would be what was in your flask at the end of the reaction. The green M&Ms represent the final product; the rest of the M&Ms are waste by-products from the reaction.
Directions: Follow each step, record all data, and answer the questions.


1. Make two piles, one with green M&Ms and another with all the other colors. The green pile are the products you want. Everything else is waste.  Record how many M&Ms are in each pile.
	
	# of M&Ms

	Products
(green M&Ms)
	

	Waste
(all other M&M colors)
	



2. Looking at the piles, hypothesize what percentage of the atoms are in the desired product and what percentage are in the waste.  Write your answer and show the math that led to your answer.  

(# of green M&Ms / total # of M&Ms) x100 = % of desired product


3. Chemists calculate this exactly using this formula for the E-factor of a product. 
E-factor = mass of waste ÷ mass of product
Weight each pile of M&Ms and calculate the E-factor.
	
	Weight of M&Ms in grams

	Products
(green M&Ms)
	

	Waste
(all other M&M colors)
	



E-factor =  grams of all other M&M colors / grams of green M&Ms = 

4. If this were actually a chemical reaction, what green chemistry strategies could you use to reduce the E-factor?
· Consider using a different feedstock
· Use a catalyst
· Reducing derivatives
· Real time analysis

