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Batteries in the workplace?
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Electrical Symbols

N/O Contact

Examine if 

Closed

Capacitor Cell Polarised 

Capacitor

Polarised

Electrolytic 

Capacitor

N/C Contact

Examine if Open

BatteryVariable 

Capacitor
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Primary or Secondary?

Acid or Alkaline?
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Early Primary (Circa 1800)
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Zinc outer case

Negative Electrode

Carbon Rod

Positive Electrode

Electrolyte,

Stiff moist paste

Primary Cell / Dry Battery
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Cells are linked in series to increase output voltage

i.e., a battery of cells
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Secondary Cells
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H2SO4 + H2O

Electrolyte;

Diluted Sulphuric Acid

Both plates / electrodes

Consist pure lead

Original Lead  Acid cell

Glass or Plastic container
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+

_

12 V

BATTERY

Discharging current (Conventional)

Lamp

Lead Acid Battery 

Discharging (Electrolysis)
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Load

Discharge Current

+ Terminal - Terminal

Lead Sulphate

Oxygen leaves + plate 

to form water

Sulphate leaves acid

To combine with lead

on + and – plates giving

Lead Sulphate

Discharge action of

a Lead Acid battery

A

Electrolyte Level 

just above the 

plates
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Spongy Lead

Lead Sulphate
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Spongy Lead
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Lead Acid Battery 

Charging

+

+

_ _

14 V

ALTERNATOR

12 V

BATTERY

Charging current

G
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G

Generator or Battery Charger

Charging Current

+ Terminal - Terminal

Sulphate  Leaves both 

plates

To form Sulphuric 

Acid

Oxygen from electrolyte 

Combines with lead to 

Form Lead Peroxide

Hydrogen 

Gas

Lead Acid Battery 

under Charge
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Typical Lead Acid Cell
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Checking off charge state 

of a Car Lead Acid battery 

with a Multimeter (2V cells)

Charge % Voltage

100% 12.6

75% 12.4

50% 12.2

25% 12.0
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Checking off charge state 

of a Lead Acid battery 

with a Hydrometer

1110 – 1130

1230 – 1250

1270 – 1290

Discharged

70% Charged

Charged
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Alkaline Cells
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Alkaline cell

Electrolyte;

Potassium hydroxide in distilled water

(with some lithium hydroxide)

Glass or Plastic container

Negative plate

Iron Oxide

Positive plate

Nickel Hydrate
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Discharge of an Alkaline 

Battery
Load

Discharge 

Current

+ Terminal - Terminal

Nickel Hydrate                 Iron Oxide

Oxygen returns from 

+ plate to – plate to form

Iron Oxide

Cell voltage falls to

Approx 0.8 Volts. 

SG Remains Stable
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Charging a Alkaline

Battery

G
Generator or Battery Charger

Charging Current

+ Terminal - Terminal

Oxygen transfers from 

neg. plate to pos. plate

Electrolyte Potassium Hydroxide

Cell voltage rises to 

Approx 1.2 Volts

SG Stable 
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