Qualitative Analysis: The Diagnostic First Step L

TopAll

Goal: To systematically identify the elemental composition of an unknown organic compound.

Core Question: What elements are present? (Before we can ever ask How much?)

Unknown Organic

Compound i
% y |l
Fundamental Elements Heteroatoms
Always Carbon (C), almost always Nitrogen (N), Sulphur (S), Halogens (X),
Hydrogen (H). Tested directly via Phosphorus (P). Require special
oxidation. preparation (Lassaigne’s Test) to detect.




Direct Oxidation Method

Detecting the Baseline:
Carbon & Hydrogen

C +2CUQ —=p CO, + 2Cu

Lime Water Turns Milky
[Ca(OH),] (CaCO; precipitate)

2H + CuO == H,O + Cu

Anhydrous Turns Blue
A CuSoO, (White) (CuSO,-5H,0)
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Heteroatom Detection: Lassaigne’s Framework
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The Sodium Fusion Principle

Organic Compound b Na Fusion Extract
(Covalent) + Nametal + Heat (lonic, Water-Soluble)

Converts non-reactive covalent heteroatoms into reactive ionic salts (NaCN, Na,S, NaX) for standard inorganic testing.
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Nitrogen Sulphur Halogens Phosphorus
Active Species: CN- Active Species: S%- Active Species: X~ Active Species: PO 3"
(after Na,O, oxidation)
Reagents: FeSO, + Reagent: Sodium Reagents:
conc. H,SO, Nitroprusside HNO; + AgNO; Reagents: HNO, +
(OR Lead Acetate) Ammonium Molybdate
Prussian Blue Violet coloration ( e )
Ferriferrocyanide
{ % ) @ale Yellow ppt (AgBrD Yellow precipitate
er (Ammonium
Black precipitate ( Yellow ppt (Agl) ) phosphomolybdate)




The Paradigm Shift: Qualitative vs. Quantitative
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Qualitative Analysis Quantitative Analysis

Goal: Identify which elements are present. Goal: Determine the percentage composition

by mass.
Key Question: What is it? Key Question: How much is there?
Methods: Precipitation, Color Changes, Methods: Liebig’'s, Dumas, Kjeldahl, Carius
Lassaigne’s Test. methods.

Output Type: Numeric (Mass %, Empirical

Output Type: Binary (Presence / Absence). Formula)

You cannot perform quantitative analysis without first completing qualitative analysis to know which protocol to run.



Revision Frame: Qualitative Analysis Master Matrix e

Element | Test Name /Reagents ‘ Key Chemical Formed | Visual Observation

Carbon CuO Oxidation CaCOq Milky
Hydrogen CuO Oxidation CuSQO,-5H,0 Turns Blue
Nitrogen Lassaigrhez'gsfesoz, ' Fe,[Fe(CN)¢ls Prussian Blue
Sulphur | Lassaigne’s = Sodium [ pecn)NoS]« Violet

N'é{_ﬁ'gﬁﬂ: Lassaigne’s + Fe3* [Fe(SCN)]#* Blood Red
: e White ppt (sol. in
Chlorine Lassaigne’s + AQNO- | AgCl NH,OH)
Bromine Lassaigne’s + AgQNO4 AgBr Pale Yellow ppt
. _— Yell t (insol. |
lodine Lassaigne’s + AQNO, | Agl = ov\lilpHpéo(ll_lr}so 1
Phosphorus Nazoﬁd;ﬁmjn;énlum (NH,)<:PO,-12M00O4 Yellow ppt




What TopAll Pro Does Differently

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

Reading notes gets you knowledge.
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.
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Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.
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Al Recommandation Analysis your Tests and tell you where
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