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Batteries and Engineering


In an era of high-end technology, and a high demand for products like cell phones and laptops, it is necessary that the development of batteries keep up with society’s love of everything portable.  The leaders in this task, of course, are engineers, and it is up to them to innovate new ways to make batteries lighter, more powerful, and safer.  Today’s technology is really quite good, however there is always a newer device being developed who’s battery must withstand different conditions.  There is an engineering challenge in balancing size and energy yield, whereas larger batteries will yield more energy storage, however smaller batteries make things more portable.  Also, all batteries have a maximum current that they can produce, and there are limits to what batteries can do because they are based on natural chemical reactions.  However, battery engineers have continued to innovate and develop new, exciting technologies.  Batteries hold an important place in the future of our society and its electronics, and engineers will continue to develop them in order to make our lives easier, and our society more accessible. 


The first battery was created in 1800 by Alessandro Volta.  It was comprised of alternating layers of zinc, blotting paper soaked in salt water, and silver, or what is knows as a voltaic pile.
  Similarly, today’s standard batteries today create voltage through chemical reactions that take place within their metal walls.  In any battery, some sort of electrochemical reaction occurs so that electrons move from a positive pole to a negative pole. The actual metals and electrolytes used determine the voltage of the battery.  Alkaline and zinc carbon batteries are examples of batteries which use simple chemical reactions to produce voltage.  In an alkaline battery, a reaction takes place between zinc and manganese-oxide, and the electrolyte used between them is alkaline.  While these reactions do produce a flow of electrons and create a voltage to charge small objects like a flashlight for example, other objects, like laptops or cell phones, require more powerful batteries. 


The lithium-ion battery is one of the most popular batteries in high-end technological accessories around the world.  The first important thing about lithium-ions is that they are rechargeable.  The chemical process that occurs within the battery can be reversed, which allows the device that it is powering to be used over and over, as long as the battery is charged.  The electrodes in a lithium-ion are made of lightweight lithium and carbon, which makes them an ideal candidate to supply power for handheld devices such as cell phones and laptops.  Lithium is also a very highly reactive element, which allows it to store and produce much energy.
  Each cell of a lithium ion battery produces 3.7 volts, due to the movement of the lithium ions, which is higher compared to the 1.5 volts produced by a typical AA alkaline cell.  These properties of the lithium-ion allow it to produce high amounts of energy even with small amounts of battery material.  However, these batteries are not perfect, and only perform well under certain conditions.  The batteries will degrade at a much quicker rate under high temperatures, and because of this temperature problem, most lithium ion packs are manufactured with small, sophisticated computers attached to them to regulate temperature and current.   The attached computer will shut down the laptop if the battery gets too hot, as the pack could actually explode if the temperature were too high.  One disadvantage to these batteries is that the attached mini-computer will draw out energy from the battery, even when the laptop is not turned on.  This power draw causes the lithium-ion pack to lose five percent of its power every month while sitting idle.
  While these batteries are a great development and have allowed for smaller, more portable electronics, some products need batteries even more advanced than lithium ions.


The military is an organization that must constantly be developing new war technology that can perform at the extremes of temperature and mechanical abuse.  Applications include GPS systems, satellites, smart missiles, remote surveillance, and much more.  It is a challenge to produce batteries that meet the constant developments in military technology, as the batteries must be lightweight, they must operate in a wide range of temperatures, they must have a long storage life, and above all, they must be safe. Most of the battery needs over the past twenty years has been met with lithium sulfur dioxide (Li/SO2) batteries.  One emerging technology for the military is the lithium manganese dioxide (Li/MnO2) battery, which has a higher energy density than the lithium sulfur dioxide battery.
  


Another technology used by the military are batteries entirely made of plastic.  These batteries were developed at Johns Hopkins University, and they use polymers in replacement of the conventional electrodes.  They are rechargeable, are environmentally safe, can perform under extreme temperatures, and are much lighter than previous technologies.  The plastic material of the battery allows it to be adapted into almost any configuration necessary.  It could be configured into a thin sheet, or it could be rolled up into tubes, similar to a normal AA battery.
  Plastic batteries are a significant step forward in the development of future batteries.  


In the latest “Popular Science” magazine, the July 2007 edition, Christopher Null wrote an article describing a few battery technologies currently in development.  The first is the new M1 Nanophosphate battery.  It recharges in a few minutes, rather than hours, and it lasts many years longer than previous rechargeable batteries.  The M1 uses tiny specs of iron phosphate to quickly absorb ions, which allows for a longer lifetime for the battery. The battery can also withstand much higher temperatures than the lithium ion.  The biggest promise of the M1 battery is its use in rechargeable cars.  The battery would theoretically allow a car to reach 80 percent of its charge capacity in just five minutes.  


Modern electronics seem to evolve at a higher and higher rate, and while things get smaller and more portable, the batteries that power these devices must get smaller and evolve at the same rate. Today’s battery engineers seem to have been doing a good job in keeping up with the development, and we are beginning to see super computers that can be held in the palm of your hand.  As long as we continue to strive to reach our technological limits, we will continue to rely on batteries to power our lives.  
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