Potassium
Dichromate (K,Cr,0-)

Preparation, Structure, and
Oxidising Properties.
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Chromate VS. ne primary Cr(VI) oxoanions.

nromate (Cr0,%) is yellow;

Dichromate ichromate (Cr,0-?) is orange.

H The dynamic equilibrium where
p adding acid or base shifts the ion's

Interconversion form and color without changing its

oxidation state.
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Paragraph-to-Process:
Industrial Preparation

Sodium Sodium
Chromite Ore Chromate Dichromate
AFeCr204 + -> 8Na2Cro4 + + 288 -> + 2KC1 ->

8Na2C03 + 702 2Fe203 + 8C02 Na2Cr207 + K2Cr207 +
2Na+ + H20 2NaCl

Potassium

(Orange) Dichromate
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Formula Bank TopAll

// pH-dependent equilibrium
2Cr0472- + 2H+ -> Cr20772- + H20
Cr20772- + 20H- -> 2Cr04/22- + H20

E° =133V

// Standard oxidising action in acidic solution
Cr20/42- + 14H+ + b6e- -> 2Cr23+ + /H20
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Worked Example: Balancing Redox

Cr,04 + 14H* + 6e- = 2Cr3* + 7H,0

Cr,0,4 + 14H* + 6Fe?* — 2Cr3 + 6Fe® + 7H,0




Diagnostic Pivot TopAl

Watch for this: The Interconversion Trap

Chromium'’s oxidation state stays exactly +6 in BOTH chromate
and dichromate. The shift in color (yellow <-> orange) is purely
a structural response to pH, NOT a redox reaction.

Visual Proof

Cr04A2- Calculation: Cr20/722- Calculation:
X + 4(-2) = -2 2x + 7(-2) = -2
X = +6 2X = 12 -> X = +6



Practice Check TopAll

In the structure of the dichromate ion (Cr2072-), what is the
specific Cr-O-Cr bond angle, and what happens to the oxidation
state of Chromium when converted from Chromate?

(A 109.5°, increases to +7

( B) 126°, remains +6 4
( C) 126°, decreases to +3

( D) 180°, remains +6
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Key Takeaways

e Prep Sequence: K,Cr,0- is synthesized from
Chromite ore (FeCr,0,) via a sequential
transformation through sodium chromate and
sodium dichromate, finalized by displacement
with KCI.

e Oxidising Power: In acidic media, K,Cr,0- acts
as a powerful oxidant (E° =1.33V), reducing itself
to Cr3* by accepting 6 electrons per molecule.
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