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Introduction

In the realm of high school chemistry, thechemistry practical file class 12 salt analysisstands out as a
cornerstone experiment that bridges theoretical concepts with hands on laboratory skills. This practical not only
reinforces the fundamental principles of qualitative analysis but also equips students with critical thinking and
meticulous observation techniques essential for future scientific pursuits. By dissecting the composition of unknown
salts, students learn to apply systematic investigative methods, interpret data, and draw logical conclusions—skills
that are invaluable across all branches of chemistry.

Why Salt Analysis Matters in Class 12

Class 12 chemistry curricula emphasize the importance of analytical techniques to identify inorganic compounds.
Salt analysis, specifically, demonstrates how to:

« Distinguish between cations and anions using selective reagents.

* Apply the “rule of the group” to predict reaction behavior.

» Develop a systematic approach to complex problem solving.
Understand the practical significance of laboratory safety and precision.

Mastering this practical provides a solid foundation for advanced studies in inorganic chemistry, materials science,
and environmental chemistry.

Objectives of the Practical

By the end of the salt analysis session, students should be able to:

Identify the constituent cations and anions in a given unknown salt.
Explain the chemical rationale behind each test.

Record observations accurately and present them in a structured report.
4. Demonstrate safe laboratory practices throughout the experiment.
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Safety Precautions

Safety is paramount when handling chemicals. Follow these guidelines to ensure a safe learning environment:

* Wear safety goggles, gloves, and a lab coat at all times.

¢ Handle acids and bases with care; always add acid to water, not water to acid.

* Keep a fire extinguisher and first aid kit readily accessible.

e Work in a well ventilated area or under a fume hood.

< Dispose of waste solutions in designated containers according to institutional protocols.

Materials and Equipment

Below is a comprehensive list of items required for the salt analysis practical. Ensure that each component is
available before commencing the experiment.



¢ Unknown salt sample (solid)

« Distilled water (250 /mL)

e Test tubes (10 /x /25 /mm)

 Test tube rack

e Beakers (100 /mL and 250 /mL)

e Graduated cylinders (50 /mL)

* Dropper

¢ Reagents: 10 /% aqueous ammonia, 5 /% aqueous nitric acid, 10 /% aqueous sodium hydroxide, 2 /% aqueous
potassium hydroxide, 1 /% aqueous sodium hydroxide, 5 /% aqueous silver nitrate, 5 /% aqueous sodium hydroxide (for
flame test), 5 /% aqueous copper sulfate

* Flame test apparatus (Bunsen burner, tongs, porcelain rod)

e Paper filter and filter paper

« Petri dish (optional for precipitation)

e Label stickers and permanent marker

Procedure

The salt analysis is conducted in a logical sequence of tests that progressively reveal the presence of specific ions.
Each step builds upon the previous one, allowing for elimination of possibilities and confirmation of the final
composition.

Step 1. Preparation of the Salt Solution
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. Weigh approximately 0.5 /g of the unknown salt sample using a balance.

2. Dissolve the salt in 50 /mL of distilled water in a beaker.

3. Stir thoroughly to ensure complete dissolution.

4. Transfer the solution to a clean test tube and label it with the sample number.

Step 2: Preliminary Observations

1. Note the color of the solution (if any) and record it.
2. Check for any visible precipitates or turbidity.
3. Observe any immediate color changes upon stirring.

Step 3: Anion Identification

Use selective reagents to detect common anions: chloride, sulfate, nitrate, carbonate, and hydroxide.

Take a small portion of the solution and add a few drops of 10 /% aqueous silver nitrate.
Observe for the formation of a white precipitate (AgCl).

Filter the precipitate and wash with distilled water.

Record the presence or absence of the precipitate.

To a fresh aliquot, add 2 /% aqueous sodium hydroxide.
Observe for the formation of a white, gelatinous precipitate (Na ,SO ,,).
Confirm by adding a few drops of 5 /% aqueous ammonium hydroxide; the precipitate should dissolve.

Heat a small volume of the solution in a beaker.
Add a few drops of 5 /% aqueous silver nitrate.
Observe for a pale yellow precipitate that dissolves in concentrated nitric acid.

Add a few drops of 5 /% aqueous hydrochloric acid to a fresh aliquot.
Observe for effervescence (release of CO ).
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1. Add a few drops of 10 /% aqueous sodium hydroxide.
2. Look for a clear, colorless solution; no precipitate indicates absence of hydroxide ions.
Step 4: Cation Identification

After confirming the anions, identify the cations: sodium, potassium, calcium, magnesium, iron(ll), iron(lll),
copper(ll), and lead(ll).
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Place a small portion of the solution on a porcelain rod and ignite it with a Bunsen burner.
Observe the flame color: a pale yellow indicates sodium.

Perform a flame test; a lilac or violet flame indicates potassium.
Confirm with a potassium nitrate solution if available.

Add a few drops of 5 /% aqueous ammonium hydroxide to a fresh aliquot.
Observe for a white precipitate (Ca(OH) ,) that dissolves in excess acid.

Heat a small amount of the solution and add 10 /% aqueous sodium hydroxide.
Observe for a white, gelatinous precipitate that dissolves in excess NaOH.

To a fresh aliquot, add a few drops of 5 /% aqueous potassium ferrocyanide.
Iron(ll) yields a yellow precipitate; iron(lll) gives a brownish precipitate.
Confirm with 5 /% aqueous nitric acid if needed.

Add a few drops of 5 /% aqueous copper sulfate to a fresh aliquot.
A blue precipitate of CuSO ,-5H ,0 indicates the presence of copper(ll).

Add a few drops of 5 /% aqueous ammonium chloride to a fresh aliquot.
Observe for a white precipitate of lead(ll) chloride; confirm with a silver nitrate test.
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Step 5: Data Recording and Interpretation

Compile all observations in a structured table. Each test should have columns for the reagent used, the observed
change, and the conclusion regarding the presence of a particular ion.

Sample Data Table



Test Reagent Observation Conclusion

Chloride Test AgNO f White precipitate Cl { present

Sulfate Test NaOH White precipitate dissolves SO ,2 { present
in NH ,OH

Nitrate Test AgNO f (heated) Pale yellow precipitate NO f { present

dissolves in HNO f

Carbonate Test HCI Effervescence CO f2{ present

Sodium Flame Test - Pale yellow flame Na z present

Potassium Flame Test - Violet flame K z present

Calcium Test NH ,OH WhiteI precipitate dissolves Ca2 z present
in HC

Interpretation of Results

By cross referencing the data, students can deduce the exact composition of the unknown salt. For instance, if the
chloride test is positive, the carbonate test is negative, and the sodium flame test is positive, the salt is most likely
sodium chloride (NaCl). Should the sulfate test also be positive, the sample could be sodium sulfate (Na ,SO ,)). The
systematic elimination approach ensures that each ion is accounted for accurately.

Common Mistakes and Troubleshooting

Even experienced students can encounter pitfalls during salt analysis. Addressing these common issues improves
the reliability of results.

« Insufficient reagent concentration: Use fresh, appropriately diluted solutions to avoid weak reactions.

¢ Contamination: Clean all glassware thoroughly; residual salts can give false positives.

« Incorrect flame test technique: Hold the porcelain rod at a 45 degree angle and avoid touching the flame
directly to prevent burning the rod.

« Failure to record observations: Document every step immediately to avoid memory bias.

Significance of Salt Analysis in Modern Chemistry

Beyond the classroom, salt analysis underpins various industrial processes:

« Water quality testing: Detecting harmful ions like nitrate and sulfate.

¢ Pharmaceutical formulation: Ensuring purity of salts used in drugs.

« Environmental monitoring: Identifying pollutants in soil and groundwater.

e Materials science: Characterizing ionic compounds used in ceramics and metallurgy.
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