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The Algorithmic Blueprint:
Half-Reaction Method

A foolproof, step-by-step visual matrix for
balancing complex redox reactions.
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SKELETON: Fe?* + Cr,0.2" — Fe* + Cr3* A
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Oxidation Half Reduction Half

+2 to +3

A (Oxidation State
/4 Increases)

Fe?* - Fe3* Cr,0.,> - Cr**

+6 to +3
& (Oxidation State

Decreases)
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Oxidation Half Reduction Half

Fe?* - Fe**

(Already balanced: 1 Fe on both sides)

Cr,0,% - 2Cr3*
i

Formula Bank

Rule: Balance all atoms EXCEPT
Oxygen and Hydrogen first. |




TopAll
You’'ve Learned the Theory.
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Oxidation Half

Reduction Half

Step 3a:
Cr,0,* — 2Cr** + 7H,0

Fe?* - Fe**

(No O or H present)
Cr,0,% +14H* — 2Cr** + 7H,0

Formula Bank

Rule: Add H,0 to balance O.
Add H* to balance H.
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Oxidation Half

Reduction Half

Cr,0.,% + 14H* + 6e- = 2Cr3* + 7H,0

Action: Add 1e" to the right.

Formula Bank Action: Add 6e- to the left.

Rule: Balance charge by adding
electrons (e’).
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Oxidation Half Reduction Half

Cr,0,2 + 14H* + 6e” = 2Cr3* + TH,0

[x 6]] | 6Fe** - 6Fe3* + Ge

Key Takeaways

Find the Lowest Common Multiple (LCM) of electrons. Multiply
entire half-reactions to match electron counts.




The Master Synthesis
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6Fe** —> 6Fe°* + 94
Cr,0,% + 14H* + &£ - 2Cr3* + TH,0

Fully Balanced Equation

| 6Fe?* + Cr,0,% + 14H* = 6Fe** + 2Cr3* + 7H,0
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JEE Trap Alert: The Leftover Electron

The Trap
D

Fe* + CrQesdTaH" + Se-
— Fe3* #@GR" + 7H,0

.

If your final equation contains
free electrons, your LCM was
wrong. Instant O marks.

The Gold Standard

6Fe** + Cr,0,%4 # 14H* —
6Fe*"+2Cr** + 7H,0

Key Takeaways
Atoms balanced on both sides.

Net charge is identical on both sides
(e.g., +24 on left = +24 on right).

ZERO free electrons remaining.




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
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