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Courtesy of: http://www.tpub.com/neets/book1/chapter2/1a.htm
PRIMARY CELL CHEMISTRY
    When a current flows through a primary cell having carbon and zinc electrodes and a diluted solution of sulphuric acid and water (combined to form the electrolyte), the following chemical reaction takes place.

    The current flow through the load is the movement of electrons from the negative electrode of the cell (zinc) and to the positive electrode (carbon). This causes fewer electrons in the zinc and an excess of electrons in the carbon. Figure 2-1 shows the hydrogen ions (H2) from the sulphuric acid being attracted to the carbon electrode. Since the hydrogen ions are positively charged, they are attracted to the negative charge on the carbon electrode. This negative charge is caused by the excess of electrons. The zinc electrode has a positive charge because it has lost electrons to the carbon electrode. This positive charge attracts the negative ions (S04) from the sulphuric acid. The negative ions combine with the zinc to form zinc sulphate. This action causes the zinc electrode to be eaten away. Zinc sulphate is a greyish-white substance that is sometimes seen on the battery post of an automobile battery.

    The process of the zinc being eaten away and the sulphuric acid changing to hydrogen and zinc sulphate is the cause of the cell discharging. When the zinc is used up, the voltage of the cell is reduced to zero.

    The zinc combines with the sulphuric acid to form zinc sulphate and hydrogen. The zinc sulphate dissolves in the electrolyte (sulphuric acid and water) and the hydrogen appears as gas bubbles around the carbon electrode. As current continues to flow, the zinc gradually dissolves and the solution changes to zinc sulphate and water. The carbon electrode does not enter into the chemical changes taking place, but simply provides a return path for the current.
SECONDARY CELL CHEMISTRY
As stated before, the differences between primary and secondary cells are, the secondary cell can be recharged and the electrodes are made of different materials. The secondary cell shown in figure 2-3uses sponge lead as the cathode and lead peroxide as the anode. This is the lead-acid type cell and will be used to explain the general chemistry of the secondary cell. Later in the chapter when other types of secondary cells are discussed, you will see that the materials which make up the parts of a cell are different, but that the chemical action is essentially the same. 
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Batteries are either primary or secondary. Primary batteries can be used only once
because the chemical reactions that supply the electrical current are irreversible.
Secondary (or storage) batteries can be used, charged, and reused. In these
batteries, the chemical reactions that supply electrical current are readily reversed
so that the battery is charged.

Primary batteries are common since they are cheap and easy to use. Familiar
primary battery uses are in flashlights, watches, toys, and radios. The most common
use for secondary (storage) batteries is for starting, lighting, and ignition (SLI) in
automobiles and engine-generator sets. Other applications include uninterruptible
power supplies (UPSs) for emergency and backup power, electric vehicles
(traction), telecommunications, and portable tools.

5 NP-BG1 Battery - £10.99
100% Compatible Camera Battery All Prices Include UK Delivery
www.digitalmediastore.co.uk/Sony
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Figure 2-3. - Secondary cell.

    Figure 2-3 view A shows a lead-acid secondary cell that is fully charged. The cathode is pure sponge lead, the anode is pure lead peroxide, and the electrolyte is a mixture of sulphuric acid and water.

    Figure 2-3 view B shows the secondary cell discharging. A load is connected between the cathode and anode; current flows negative to positive as shown. This current flow creates the same process as was explained for the primary cell with the following exceptions.

    In the primary cell the zinc cathode was eaten away by the sulphuric acid. In the secondary cell the sponge-like construction of the cathode retains the lead sulphate formed by the chemical action of the sulphuric acid and the lead. In the primary cell the carbon anode was not chemically acted upon by the sulphuric acid. In the secondary cell the lead peroxide anode is chemically changed to lead sulphate by the sulphuric acid.

    When the cell is fully discharged it will be as shown in figure 2-3 view C. The anode and cathode retain some lead peroxide and sponge lead but the amounts of lead sulphate in each is maximum. The electrolyte has a minimum amount of sulphuric acid. With this condition no further chemical action can take place within the cell.

    As you know, the secondary cell can be recharged. Recharging is the process of reversing the chemical action that occurs as the cell discharges. To recharge the cell, a voltage source, such as a generator, is connected as shown in figure 2-3 view D. The negative terminal of the voltage source is connected to the cathode of the cell and the positive terminal of the voltage source is connected to the anode of the cell. With this arrangement the lead sulphate is chemically changed back to sponge lead in the cathode, lead peroxide in the anode, and sulphuric acid in the electrolyte. After all the lead sulphate is chemically changed, the cell is fully charged as shown in figure 2-3 view A. Once the cell has been charged, the discharge-charge cycle may be repeated. 

