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Y Estimation of alcohol

Ethanol (C:HsOH) is a primary alcohol that readily undergoes oxidation reactions.
The potassium dichromate method is used as a standard analytical method for its
determination for several reasons, the most important of which are:

% High sensitivity in detection.
% Reliance on a redox reaction.
%+ Ability to achieve high-precision quantitative analysis.
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1.Theoretical Background
The reaction is a Redox Reaction where:

e Ethanol — is Oxidized.
e Potassium Dichromate — is Reduced

Substance Role Change
Ethanol Reducing Agent Changes to Acetic Acid
K,Cr,05 Oxidizing Agent Changes from Cr6+ to Cr3+
Color Interaction Guide Orange — Green

2.Half Reactions
1.0Oxidation (s2.5Y)
C2HsOH — CH3COOH + 4e- + 4H+
2.Reduction (J'_3aY)
Cr,07% + 14H+ + 6e- — 2Cra+ + 7H,0

3.0verall Balanced Equation(a s sall Sl Alalaall)

3C,HsOH + 2Cr,0,% + 16H+ — 3CH3COOH + 4Cra+ + 11H,0
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3.Reaction Chemistry
Role of Acidic Medium
The presence of concentrated H2SO4 is essential to:
1.Provide H+ ions for the reaction.
2. Stabilize the Dichromate ion.
3. Prevent side reactions
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4.Reaction Mechanism .
Why do primary alcohols oxidize so easily:
1.Formation of Chromate Ester between alcohol and Cr6.+
2. Electron Transfer occurs.
3.Breaking of the C-H bond.
4. Formation of Acetic Acid.
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5.Instrumentation and Reagents
Instrumentation
*Burette (0.01 mL accuracy).
*Volumetric pipette.
Conical flask.
*Heating source.
Reagents:
+Standard potassium dichromate solution (K2Cr.0O-)
*Concentrated sulfuric acid (H2SOa).
*Ferrous sulfate (FeSO4) as a reducing agent for titration.
* Indicator (e.g., diphenylamine sulfonate) - optional.
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6.Procedure
Step 1: Taking the Sample
Take a specific volume of ethanol to ensure accurate calculations.
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Step 2: Adding Dichromate

Add a calculated excess amount of K2Cr207. (Reason: To ensure complete oxidation
of all ethanol.
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Step 3: Adding Acid
Add H2S04 to create the necessary acidic medium.
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Step 4: Heating
Heat the mixture to speed up the reaction and increase efficiency
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Step 5: Titration

Add Fe2+ (Ferrous solution) from the burette. The Fe2+ reduces the remaining
(excess) dichromate.
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End Point Chemistry

>

% Disappearance of orange (Cr®")

R/

% Appearance of green (Cr*")
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