Chem 1041-91 – Group exercise in Limiting Reactants and % Yields

A chemical manufacturer wants to try a new process for making the a highly refined form of nickel(II) oxide from Ni(NO3)2 and NaOH. The product is sold for use in making rechargeable batteries (NiMH) for use in high tech devices. The raw materials cost $2,000 per ton for Ni(NO3)2 and $50 per ton for NaOH. 
The old method (call it Method 1) uses equal masses of NaOH and nickel nitrate, and has a 95% yield. However, it costs $200 per ton of product generated  to refine the product and process wastes. 

The first new method (Method 2) uses twice the mass of nickel nitrate as NaOH, and has a 90% yield, but refinement & waste processing costs $25 per ton. 

The other new method (method 3) uses five times the mass of nickel nitrate as NaOH, has a 99% yield, and refinement/waste processing only costs $10 per ton. 

Your group has been hired as a consulting firm to help the manufacturer decide whether to adopt one of the new processes, and if so, which one to choose. 

What is your advice to the manufacturer? How did you reach your answer? 

In your group, the person with the lowest # birth month (using day of the month as a tie-breaker) will be the “manager”, whose job is to keep the decision process focused and work toward making a reasonable decision. The person with the highest # birth month is the “technician” who will actually perform any needed calculations; and the other person will be the “skeptic”, whose job is to question assumptions and make sure everything works out. 

At the end of the consultation, one of you may be chosen to make your “sales pitch” for the decision you’ve reached. Be sure each member of the group understands the decision!

Questions To Ponder: 

1. What chemistry challenges do you need to work out for this job? 

2. What criteria will be important in making your recommendation? 

3. How will you evaluate those criteria? 

4. Are there other criteria that could be used? If so, what are they and how can you assess or rank their value? 

5. What would be the “ideal” quantities to use, to make 1 ton of salable product? 

Follow-Up – Sadly, many groups didn’t go with a limiting reactant concept. One that did figured out that there are two ways to balance the reaction, making either HNO3 + KNO3 or 2 KNO3 as byproducts, and this changed the LR. 

· Alter instructions to include products

· Clarify “refining product” costs

· Separate disposal from refining? 
