
What is in a battery?

Batteries consist of two electrical terminals called the cathode and the anode, separated by a chemical material called an electrolyte. To accept and release energy, a battery is coupled to an external circuit.




A battery is a device that converts chemical energy contained within its active materials directly into electric energy by means of an electrochemical oxidation-reduction (redox) reaction. This type of reaction involves the transfer of electrons from one material to another via an electric circuit.
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Benjamin Franklin first used the term "battery" in 1749 when he was doing experiments with electricity


Italian physicist Alessandro Volta built and described the first electrochemical battery, the voltaic pile, in 1800


























What is a cell battery?

[image: Difference between Cell and Battery with Detailed Comparison ...]
A cell is a single-unit device which converts chemical energy into electric energy. 


A battery usually consists of a group of cells. Depending on the types of electrolytes used, a cell is either wet or dry types.

























Diffe differences between cell and battery.rence between Cell and Battery
Batteries and cells are important inventions that have made a lot of our everyday tasks and life much easier. They are practically used in most of the portable electronic devices that we use today. Besides, we can say that we cannot imagine a world without batteries and cells.
Having said that, a cell and a battery are quite different from each other, even though the terms are used interchangeably sometimes. A battery usually contains electrical energy, which is pre-supplied from a factory, or a battery can be charged via an outlet. On the other hand, a cell consists of a chemical energy source such as natural gas, diesel or propane where it converts these into electrical energy for power. So, in terms of how it is made and the functionalities, there are a few significant differences between cell and battery.


	Difference Between Cell and Battery

	Cell
	Battery

	A cell is a single-unit device which converts chemical energy into electric energy.
	A battery usually consists of a group of cells.

	Depending on the types of electrolytes used, a cell is either reserved, wet or dry types. Cell also includes a molten salt type.
	A battery is either a primary battery or a secondary battery meaning it is rechargeable or non-chargeable.

	A cell is usually light and compact as it has a single unit.
	Battery normally consists of several cells, thus giving it a bigger size and bulky look.

	A cell supplies power for a shorter period of time.
	A battery can supply power for long durations.

	A cell is used mostly for lighter tasks which require less energy. It is used in clocks, lamp, etc.
	A battery is mostly used for heavy-duty tasks. It is used in automobiles, inverters, etc.

	Cells are usually cheap
	Batteries are much costlier.













Batteries are classified into primary and secondary forms:
· Primary batteries are designed to be used until exhausted of energy then discarded. Their chemical reactions are generally not reversible, so they cannot be recharged. When the supply of reactants in the battery is exhausted, the battery stops producing current and is useless. 

· Secondary batteries can be recharged; that is, they can have their chemical reactions reversed by applying electric current to the cell. This regenerates the original chemical reactants, so they can be used, recharged, and used again multiple times. 









Primary batteries, or primary cells, can produce current immediately on assembly. These are most commonly used in portable devices that have low current drain, are used only intermittently, or are used well away from an alternative power source, such as in alarm and communication circuits where other electric power is only intermittently available. Disposable primary cells cannot be reliably recharged, since the chemical reactions are not easily reversible and active materials may not return to their original forms. Battery manufacturers recommend against attempting to recharge primary cells.[32] In general, these have higher energy densities than rechargeable batteries,[33] but disposable batteries do not fare well under high-drain applications with loads under 75 ohms (75 Ω). Common types of disposable batteries include zinc–carbon batteries and alkaline batteries.














Secondary batteries, also known as secondary cells, or rechargeable batteries, must be charged before first use; they are usually assembled with active materials in the discharged state. Rechargeable batteries are (re)charged by applying electric current, which reverses the chemical reactions that occur during discharge/use. Devices to supply the appropriate current are called chargers. The oldest form of rechargeable battery is the lead–acid battery, which are widely used in automotive and boating applications. This technology contains liquid electrolyte in an unsealed container, requiring that the battery be kept upright and the area be well ventilated to ensure safe dispersal of the hydrogen gas it produces during overcharging. The lead–acid battery is relatively heavy for the amount of electrical energy it can supply. Its low manufacturing cost and its high surge current levels make it common where its capacity (over approximately 10 Ah) is more important than weight and handling issues. A common application is the modern car battery, which can, in general, deliver a peak current of 450 amperes.












wet cell battery

A wet cell battery has a liquid electrolyte. Other names are flooded cell, since the liquid covers all internal parts or vented cell, since gases produced during operation can escape to the air. Wet cells were a precursor to dry cells and are commonly used as a learning tool for electrochemistry. They can be built with common laboratory supplies, such as beakers, for demonstrations of how electrochemical cells work. A particular type of wet cell known as a concentration cell is important in understanding corrosion. Wet cells may be primary cells (non-rechargeable) or secondary cells (rechargeable). Originally, all practical primary batteries such as the Daniell cell were built as open-top glass jar wet cells. Other primary wet cells are the Leclanche cell, Grove cell, Bunsen cell, Chromic acid cell, Clark cell, and Weston cell. The Leclanche cell chemistry was adapted to the first dry cells. Wet cells are still used in automobile batteries and in industry for standby power for switchgear, telecommunication or large uninterruptible power supplies, but in many places batteries with gel cells have been used instead. These applications commonly use lead–acid or nickel–cadmium cells. Molten salt batteries are primary or secondary batteries that use a molten salt as electrolyte. They operate at high temperatures and must be well insulated to retain heat.




dry cell

A dry cell uses a paste electrolyte, with only enough moisture to allow current to flow. Unlike a wet cell, a dry cell can operate in any orientation without spilling, as it contains no free liquid, making it suitable for portable equipment. By comparison, the first wet cells were typically fragile glass containers with lead rods hanging from the open top and needed careful handling to avoid spillage. Lead–acid batteries did not achieve the safety and portability of the dry cell until the development of the gel battery. A common dry cell is the zinc–carbon battery, sometimes called the dry Leclanché cell, with a nominal voltage of 1.5 volts, the same as the alkaline battery (since both use the same zinc–manganese dioxide combination). A standard dry cell comprises a zinc anode, usually in the form of a cylindrical pot, with a carbon cathode in the form of a central rod. The electrolyte is ammonium chloride in the form of a paste next to the zinc anode. The remaining space between the electrolyte and carbon cathode is taken up by a second paste consisting of ammonium chloride and manganese dioxide, the latter acting as a depolariser. In some designs, the ammonium chloride is replaced by zinc chloride.














	Secondary batteries

	Chemistry
	Cell voltage
	Specific energy (kJ/kg)
	Energy density (kJ/liter)
	Comments

	NiCd
	1.2
	140
	
	Inexpensive. High-/low-drain, moderate energy density. Can withstand very high discharge rates with virtually no loss of capacity. Moderate rate of self-discharge. Environmental hazard due to Cadmium, use now virtually prohibited in Europe.

	Lead–acid
	2.1
	140
	
	Moderately expensive. Moderate energy density. Moderate rate of self-discharge. Higher discharge rates result in considerable loss of capacity. Environmental hazard due to Lead. Common use: automobile batteries

	NiMH
	1.2
	360
	
	Inexpensive. Performs better than alkaline batteries in higher drain devices. Traditional chemistry has high energy density, but also a high rate of self-discharge. Newer chemistry has low self-discharge rate, but also a ~25% lower energy density.
Used in some cars.

	NiZn
	1.6
	360
	
	Moderately inexpensive. High drain device suitable. Low self-discharge rate. Voltage closer to alkaline primary cells than other secondary cells. No toxic components. Newly introduced to the market (2009). Has not yet established a track record. Limited size availability.

	AgZn
	1.86 1.5
	460
	
	Smaller volume than equivalent Li-ion. Extremely expensive due to silver. Very high energy density. Very high drain capable. For many years considered obsolete due to high silver prices. Cell suffers from oxidation if unused. Reactions are not fully understood. Terminal voltage very stable but suddenly drops to 1.5 volts at 70–80% charge (believed to be due to presence of both argentous and argentic oxide in positive plate; one is consumed first). Has been used in lieu of primary battery (moon buggy). Is being developed once again as a replacement for Li-ion.

	LiFePO4
	3.3 3.0
	360
	790
	Lithium-Iron-Phosphate chemistry.

	Lithium ion
	3.6
	460
	
	Very expensive. Very high energy density. Not usually available in "common" battery sizes. Lithium polymer battery is common in laptop computers, digital cameras, camcorders, and cellphones. Very low rate of self-discharge. Terminal voltage varies from 4.2 to 3.0 volts during discharge. Volatile: Chance of explosion if short-circuited, allowed to overheat, or not manufactured with rigorous quality standards.

































Battery charger Block diagram:
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