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The Rechargeable Cell
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Spontaneous reaction - Electricity Produced.

The system acts as a standard Galvanic Cell.
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Non-spontaneous = Reaction Reversed via
external voltage.

The system is forced backward, acting as an Electrolytic Cell.
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Lead Battery Construction

PbO2 cathode
(Positive plate)

Pb anode
(Negative plate)

38% H2S04
(Electrolyte)

This specific configuration is the standard power setup utilized globally in automobiles and home inverters.
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Anode Reaction (Discharge)

Solid Pb Grid
(Anode Plate)

Electrolyte

Solid PbSO4
Deposits
Forming on
Surface

~— Electron
Flow (e”)
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o
ANODE REACTION
Pb(s) + SOi_(aq) —> PbSO4(5) + 2e”
20px
JEE TRAP CARD

VAN

Examiners test state-changes here.
Do not assume the metal dissolves
into solution.

Solid Pb grid reacts to form SOLID
PbSO, which intimately coats the
plate.
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Cathode Reaction (Discharge)
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PbOgy(s) + SOE_(EQ) + 4H+(a,q) + 2e”
— PbSOy4(s) + 2H20()

Notice the heavy consumption of 4H" ions.
Acid (protons) is rapidly consumed to produce
water during this phase.
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Overall Discharge Convergence TopAll

Pb(s) + PbOsy(s) + 2H5SO4(aq) — 2PbSOy4(s) + 2H,O(1)

Because HySO, is consumed and water is produced, the density of the sulfuric acid
electrolyte DECREASES as the battery discharges (a highly tested exam fact).
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Charging: Reversing the Engine TopAll

PbSO,4 coating strips away
—> restores pure Pb. SN

-

"~ /7 - restores Pb0,.

Charging requires an external DC source. The system is now an

ELECTROLYTIC CELL. The chemical reactions flip, meaning the anode/cathode
sign conventions flip, even though the physical plates never moved.
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The Nickel-Cadmium Alternative NPAY

Positive Electrode
(Ni(OH)3)

Cd(s) + 2Ni(OH)3(s) —

Flced%ative Electrode CdO(S) L ZNI(OH)Z ) . 2 HZO(I)

= 5
XANNHS
|

]

T
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Separator with

g Electrolyte (KOH) : _ _ :
Lead-Acid Nickel-Cadmium (Ni-Cd)

« Cheaperto « More expensive to
<—> Cylindrical Casing manufacture | Shorter manufacture |
operational lifespan. Significantly longer
operational life.
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What TopAll Pro Does Differently

You've Learned
the Theory.
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Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where

vV VvV VYV VvV WV

Try TopAll Pro Now

you need to improve.
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