Chem 126A –Walczak

Spring 2010


Scientific Reasoning Assignment #4:  Battery Exploration

Due May 3, 2010

We continue our work in developing our abilities to effectively communicate the solutions to scientific problems.  This time we will explore battery technology with an eye toward recycling.  



The product of the scientific reasoning assignments is a one page, typed paper outlining your solution.  Each paper contains four parts:

· a diagram (here this will certainly include a balanced redox reaction (and the corresponding voltage) showing the two half-reactions that combine to produce the electrical energy in the battery) 

· a conclusion or solution statement for the problem

· an explanation of your approach to solving the problem

· a discussion of shortcomings of your solution or approach

The order in which these four components are included is up to you.  Depending on the problem at hand, one particular ordering may be most convenient.  Use the underlined words as headings to guide your reader.  Remember to use chemistry language correctly.  



Consider what you have done today that relies on batteries.  Did you waken to your cell phone alarm?  Did you listen to your iPod as you walked to class?  Did you use your battery-powered laptop to check email?  Did you use a digital camera to capture a “Kodak moment?”  Did you drive your car, which requires the power of a lead-acid battery to start?  Did you use your battery-powered watch to tell time?  Did you use your calculator to solve a chemistry problem?  

Pretty likely, huh?  These devices all rely on batteries, but different types of batteries.  Your calculator likely uses alkaline batteries, although you may have rechargeable Ni-Cd batteries in it.  The personal electronics (iPod, camera, computer, cell phone) are powered by lithium-ion batteries.  Your car battery is a lead-acid battery and your watch contains a “button” battery, which could involve one of about six different chemical systems.  What about the future?  New batteries are being developed all the time.  Nickel-metal hydride batteries are found in electric vehicles, including hybrids.

This SRA project involves investigating the type of battery found in one of the following categories.  For the type of battery you select determine:

· The half-reactions occurring at the anode and cathode and the overall reaction

· The voltage of the battery (include an estimate from E0 values as well as the actual voltage as specified by the manufacturer)

· The materials used in constructing the battery (a diagram would be helpful here)

· The advantages and disadvantages of this type of battery

· How the battery should be disposed of once it is no longer able to deliver electricity.

Battery types to choose from:

Nickel-metal hydride
Alkaline (the size in your calculator)

Lithium ion 
Ni-Cd



