· Assignment

A. Overview of the problem/application  
B. Technological challenges

C. Review of current technology

D. Discussion of emerging technology

E. Technology hope for the future

Development focuses on energy density, weight, cost, rechargability, life expectancy, and toxicity.  Electrical storage is a necessity and batteries are the medium of choice for many applications.

http://www.solardome.com/SolarDome60.html

At least two non-web references

· Types/Technology

Zinc Carbon – stardarn battery used in all inexpensive AA, C and D dry-cell batteries. That dies once electrons or ions are used up or a material completely dissolves.

Alkaline battery - Used in common Duracell and Energizer batteries, the electrodes are zinc and manganese-oxide, with an alkaline electrolyte.
Lead acid – reversible – rechargeable; used for cars

Lithium-ion battery - With a very good power-to-weight ratio, this is often found in high-end laptop computers and cell phones (rechargeable).  Note: lithium ions weigh less that alkaline/ZC.
They're generally much lighter than other types of rechargeable batteries of the same size. The electrodes of a lithium-ion battery are made of lightweight lithium and carbon. Lithium is also a highly reactive element, meaning that a lot of energy can be stored in its atomic bonds. This translates into a very high energy density for lithium-ion batteries.

While Lithium ions are light, they degrade very quickly under high temperatures.  Lithium ion packs also require an on-board computer to regulate temperature and current.  If the battery pack gets too hot during charging or use, the computer will shut down the flow of power to try to cool things down.  It's a pretty sophisticated little computer, and it draws power from the batteries. This power draw is one reason why lithium-ion batteries lose 5 percent of their power every month when sitting idle.

The movement of these lithium ions happens at a fairly high voltage, so each cell produces 3.7 volts. This is much higher than the 1.5 volts typical of a normal AA alkaline cell that you buy at the supermarket and helps make lithium-ion batteries more compact in small devices like cell phones.
Danger: If the separator sheet between the positive and negative electrodes is punctured the battery will head up very quickly and can create a fire/explosion.
Lead acid (car batteries) - A lead-acid battery has a nice feature -- the reaction is completely reversible. If you apply current to the battery at the right voltage, lead and lead dioxide form again on the plates so you can reuse the battery over and over. In a zinc-carbon battery, there is no easy way to reverse the reaction because there is no easy way to get hydrogen gas back into the electrolyte. 

In any battery, the same sort of electrochemical reaction occurs so that electrons move from one pole to the other. The actual metals and electrolytes used control the voltage of the battery -- each different reaction has a characteristic voltage. 

http://electronics.howstuffworks.com/battery2.htm

http://electronics.howstuffworks.com/lithium-ion-battery.htm

· Technological Challenges
Balance between size and power for batteries.  Larger batteries will yield more energy storage and providability, however smaller batteries make things more portable.  Ideally, an engineer would create a small, reusable battery that produces a large amount of electrons due to its chemical process.  

“all batteries have a maximum current they can produce -- a 500 milliamp-hour battery cannot produce 30,000 milliamps for 1 second, because there is no way for the battery's chemical reactions to happen that quickly. And at higher current levels, batteries can produce a lot of heat, which wastes some of their power. Also, many battery chemistries have longer or shorter than expected lives at very low current levels.”  (howstuffworks.com)

Military technology


Batteries used for military purposes must perform to extremes of temperature and mechanical abuse.  “High rate capability, light weight, more power per unit volume, no voltage delay even after long storage periods, operation in a wide range of temperatures, long storage life and safety are just a few of the challenges that the batteries for these applications must face. Demand for lighter, more powerful, safer batteries.”


“Over the last twenty years the battery needs for many of these applications have been met with lithium sulfur dioxide (Li/SO2) primary (non-rechargeable) battery technology. Though this technology has served the military well and performs at the wide temperature ranges currently required, it has not been without some problems and some challenges, including safety, weight, capacity and cost.”

“Designers regularly ask battery manufacturers to make batteries lighter, thinner and to last longer. Two of the ways these challenges are being addressed is by moving towards the Li/MnO2 system, which has higher energy density than Li/SO2, and by utilizing the entire battery cavity.”
http://www.ulbi.com/engineers.php?ID=11

