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Batteries
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Batteries in the workplace?
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Electrical Symbols
| +]

N/O Contact Capacitor Cell Polarised
Examine if Capacitor
Closed
+ |
l ] |7 |7 |7
Polarised N/C Contact Variable Battery
Electrolytic Examine if Open  Capacitor
Capacitor

© TTE Training Ltd


http://www.tteltd.co.uk/index.html

Quality Controlled Document: E2-CP-012

Primary or Secondary?
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Early Primary (Circa 1800)

Zinc Disc

Cloth Moistened
With Salt Solution

Copper Disc

Zinc

Moistened Cloth
Copper

Zinc

Moistened Cloth
Copper

VOLTAIC PILE OR BATTERY

One
Voltaic
Cell

Voltage
(4.0V)
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Primary Cell / Dry Battery

Carbon Rod
Positive Electrode

Electrolyte,
Stiff moist paste

Zinc outer case
Negative Electrode
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Cells are linked in series to increase output voltage
l.e., a battery of cells
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Secondary Cells

Electrolyte
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Original Lead Acid cell

Electrolyte;

Glass or Plastic container

Diluted Sulphuric Acid
H,SO, + H,O

x Both plates / electrodes

Consist pure lead
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Lead Acid Battery
Discharging (Electrolysis)

_|,

Discharging current (Conventional)

12V
BATTERY

1
ST ea—
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Discharge action of
a Lead Acid battery

Load
I Discharge Current [ C ;

+ Terminal C)

(D - Terminal

Sulphate leaves acid
To combine with lead
on + and — plates giving
Lead Sulphate

0

Oxygen leaves + plate
to form water

A

Lead Sulphate
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Electrolyte Level
just above the
plates
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Spongy Lead

\
—__ Lead Sulphate
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Spongy Lead

T TE)
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Lead Acid Battery
Charging

Charging current

#

+
12V

14V BATTERY

ALTERNATOR

A io—
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Lead Acid Battery

| under Charge

Generator or Battery Charger

Charging Current
Hydrogen

(D - Terminal

+ Terminal g)

Oxygen from electrolyte
Combines with lead to
Form Lead Peroxide

Sulphate Leaves both
plates
To form Sulphuric
Acid
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Typical Lead Acid Cell

Vent/Filler Cap

Negative Terminal Positive Terminal

Negative Plate Positive Plate
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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 - Discharged

1230 — 1250 70% Charged
1270 — 1290 Charged

S G Reading at15°C - (60°F )
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Unique Indicator Verifies
Battery Charge at a Glance

Built - In
Flame Arrestor

Special Separator
Returns Liquid to
the Reservoir

Big Reservoir
Prolongs Battery Life

Centered Plate Strips
Resist Damaging Vibration

Wrought Lead-
Calcium Grids
Are Fine Grained
Strong and Corrosion
Resistant for Long Life

MNo Filler Caps to Spill
Splash or Lose

Sealed Cover
Prevents

Contamination

Ribbed
Polypropylene Case
Strong and Light

Completely Antimony Free Plates
This Battery
wWill Never Need Topping Up

AC Delco Freedom Maintenance Free Battery

GREEN DOT

65% OR
ABOVE
STATE OF
CHARGE

DARK f BLACK DOT | CLEAR /f YELLOW

BELOVWY
65% STATE
OF CHARGE

Fig 5: 28 AC Delco Freedom Battery Hydrometer

LOW LEVEL
ELECTROLYTE
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Alkaline Cells

Vent Cap

Positive Terminal Negative Terminal

= > L

=} T,
S

1 \-A:} @"I

Filler Cap

Gas Release Valve

Positive Plate

Positive Active

Negative Plate Material

Negative Active
Material

Insulating Rods

i Edge Insul q
Steel Container ge Insulator

Finely Perforated
Pocket Envelopes
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Alkaline cell

_'_

Electrolyte;
Potassium hydroxide in distilled water
(with some lithium hydroxide)
Negative plate
Iron Oxide
\ Positive plate

Nickel Hydrate

Glass or Plastic container
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Discharge of an Alkaline

Battery

Discharge
Current

+ Terminal C

Load

- |

)

G—
o—
o—
o—

Oxygen returns from
+ plate to — plate to form
Iron Oxide

Nickel Hydrate

Iron Oxide

(D - Terminal

Cell voltage falls to
Approx 0.8 Volts.
SG Remains Stable
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Charging a Alkaline

Battery

Charging Current l

+ Terminal C

)

Generator or Battery Charger

G

(D - Terminal

b b4
564

Oxygen transfers from
neg. plate to pos. plate

S
e

Electrolyte Potassium Hydroxide

Cell voltage rises to
Approx 1.2 Volts
SG Stable
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