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Preparing a precise aqueous solution of sodium chloride (NaCl) at a specific molarity requires careful
measurement, mixing, and validation steps to ensure accuracy and safety. After calculating and adding
the correct amount of NaCl to achieve the desired concentration in 500 mL of solution, it is crucial to
follow subsequent procedures that guarantee the solution's homogeneity, correctness, and stability.
This article explores the detailed steps to take after adding the salt, emphasizing best practices in

laboratory techniques, quality control, and safety considerations.

Understanding the Initial Preparation Process

Calculating the Required Mass of NaCl

Before starting the preparation, you need to determine the exact amount of NaCl required to make a

500 mL solution at 1.35 M concentration.

- Calculate moles of NaCl needed:



\[

\text{Moles} = \text{Molarity} \times \text{Volume (in liters)} = 1.35\, \text{mol/L} \times 0.5\, \text{L} =
0.675\, \text{mol}

\]

- Calculate mass of NaCl required:

\[

\text{Mass} = \text{Moles} \times \text{Molar mass of NaCl} = 0.675\, \text{mol} \times 58.44\,
\text{g/mol} \approx 39.45\, \text{g}

\

Once you have measured approximately 39.45 g of NaCl using an analytical balance, you are ready to

proceed with the solution preparation.

Adding the Salt to the Solvent

- Transfer the measured NaCl into a clean, dry container, preferably a beaker or a flask.
- Add a portion of distilled or deionized water to the container.

- Stir the mixture gently using a glass rod or magnetic stirrer until the salt dissolves completely.

What To Do After Adding the Correct Amount of NaCl

1. Ensure Complete Dissolution

Once the salt appears to have dissolved, it is essential to confirm that the solution is homogeneous.

- Stir Continuously: Use a magnetic stirrer or glass rod to stir the solution for several minutes.
- Visual Inspection: Check for undissolved salt or particles; the solution should be clear and free of

visible solids.



- Use Gentle Heating if Necessary: If dissolution is slow, slightly warming the solution (not exceeding
40°C) can help dissolve residual salt, but avoid overheating which might cause evaporation or other

issues.

2. Transfer to a Volumetric Flask and Make Up to Final Volume

To achieve an accurate 500 mL volume:

- Transfer the Dissolved Solution: Carefully pour the solution into a 500 mL volumetric flask.

- Rinse the Container: Rinse the original container with small amounts of distilled water to transfer any
remaining solution into the volumetric flask.

- Add Water to the Mark: Slowly add distilled water until the bottom of the meniscus touches the
calibration line on the neck of the flask.

- Mix Thoroughly: Stopper the flask and invert it multiple times or gently swirl to ensure uniform

distribution.

3. Confirm the Correct Molarity and Concentration

While theoretical calculations provide an initial estimate, it is good laboratory practice to verify the

concentration.

- Use Conductivity or Refractometry: Techniques like conductivity measurement can give an
approximate check of the ionic strength.

- Perform Titration (Optional): For high precision, a chloride ion titration can be performed to verify
chloride concentration.

- Document and Record: Record the actual measurements, temperature, and any observations for

quality assurance.



4. Label the Solution Properly

Proper labeling ensures safety and proper usage:

- Include details such as:

- Solution name (NaCl solution)
- Concentration (1.35 M)

- Volume (500 mL)

- Date of preparation

- Prepared by (name or initials)

- Any safety notes or hazards

5. Store the Solution Appropriately

- Keep the solution in a clean, tightly sealed container to prevent contamination.
- Store at room temperature or as recommended for aqueous solutions.

- Protect from direct sunlight or extreme environmental conditions.

6. Clean Up and Equipment Maintenance

- Wash all used glassware thoroughly with detergent and rinse with distilled water.
- Dry equipment before reuse to prevent contamination.

- Dispose of any waste materials according to laboratory safety protocols.

Additional Considerations for Accurate Solution Preparation

Calibration and Validation

- Use calibrated balances and volumetric equipment.



- Regularly verify equipment calibration.

- Cross-check calculations with standard solutions if available.

Safety Precautions

- Wear appropriate personal protective equipment: gloves, lab coat, eye protection.
- Handle chemicals carefully to avoid spills or inhalation.

- Be aware of emergency procedures in case of accidental exposure.

Common Mistakes to Avoid

- Over or under measuring the salt.

- Not ensuring complete dissolution before volume adjustment.
- Using impure or contaminated water.

- Forgetting to label the solution correctly.

- Overfilling or underfilling the volumetric flask.

Conclusion

After adding the correct amount of NaCl to prepare a 500 mL solution at 1.35 M, the subsequent steps
are crucial for ensuring the solution's accuracy, homogeneity, and safety. These include verifying
complete dissolution, transferring to a volumetric flask, making up to the marked volume, verifying
concentration if necessary, labeling, and proper storage. Adhering to these detailed procedures
guarantees that the solution meets the desired specifications for laboratory applications, research, or
industrial processes. Proper technique and attention to detail at each stage are essential for producing

reliable and reproducible results in chemical solution preparation.



Frequently Asked Questions

What is the first step in preparing 500 mL of a 1.35 M NaCl aqueous
solution?

The first step is to calculate the amount of NaCl needed in grams using the molarity, volume, and
molar mass, then weigh out that amount before dissolving it in water.

How do you determine the amount of NaCl to add for the solution?

Use the formula: mass (g) = molarity (mol/L) x volume (L) x molar mass (g/mol). For 500 mL (0.5 L) of

1.35 M NaCl, multiply 1.35 mol/L by 0.5 L and then by 58.44 g/mol.

What should you do after adding the NaCl to the water?
After adding NaCl, stir the solution thoroughly until all the salt is completely dissolved to ensure a

uniform concentration.

Why is it important to add NaCl gradually during preparation?

Adding NaCl gradually helps prevent overshooting the desired concentration and ensures complete

dissolution without clumping.

What precautions should be taken when preparing the solution?

Wear appropriate safety equipment, use proper measuring tools, and ensure the solution is mixed well
to avoid inaccuracies in concentration.

How do you verify that the solution has the correct concentration?

You can verify the concentration by calculating the amount of NaCl added and confirming the final

volume, or by performing a chemical analysis if precise measurement is needed.



What should you do after the solution is prepared and mixed?

Transfer the solution to a labeled container, store it properly, and record the preparation details for

future reference.

Additional Resources

Preparation of a 1.35 M Aqueous NaCl Solution: Essential Steps and Expert Insights

When working with chemical solutions, precision is paramount. Whether you're a student conducting
laboratory experiments, a researcher developing new materials, or a professional in industrial settings,
understanding the proper procedures for preparing solutions ensures accuracy, safety, and
reproducibility. Today, we delve into the meticulous process of preparing 500 mL of a 1.35 M aqueous
NaCl solution, focusing especially on what actions to take after adding the correct amount of sodium
chloride. This comprehensive guide aims to equip you with the knowledge to execute this task with

confidence and scientific rigor.

Understanding the Fundamentals: Molarity and Solution

Preparation

Before exploring the step-by-step process, it's essential to grasp the core concepts involved:

- Molarity (M): Measures the concentration of a solution, expressed as moles of solute per liter of

solution (mol/L).

- NaCl (Sodium Chloride): A common salt, highly soluble in water, making it ideal for solution

preparation.



- Target Volume and Concentration: 500 mL (0.5 L) of a 1.35 M solution.

Calculating the Required Quantity of NaCl

The initial step in preparing your solution is calculating how much NaCl you need to weigh out:
1. Determine the number of moles required:

\[

\text{Moles of NaCl} = \text{Molarity} \times \text{Volume in Liters}
\]

\[

= 1.35\, \text{mol/L} \times 0.5\, \text{L} = 0.675\, \text{mol}

\

2. Convert moles to grams:

Using the molar mass of NaCl (approximately 58.44 g/mol):

\[

\text{Mass} = 0.675\, \text{mol} \times 58.44\, \text{g/mol} \approx 39.44\, \text{g}

\

Result: You need approximately 39.44 grams of NaCl.



Step-by-Step Procedure for Preparing the Solution

The preparation process involves several critical steps to ensure the solution's accuracy and safety.

1. Gather Your Materials and Equipment

- Analytical balance (for precise weighing)

- Stirring rod or magnetic stirrer

- 500 mL volumetric flask (preferably class A for accuracy)
- Beaker or mixing container

- Distilled or deionized water

- Safety equipment: gloves, goggles, lab coat

- Funnel (optional, for transferring solutions)

2. Weighing the NaCl

- Turn on the analytical balance and calibrate if necessary.

- Place a clean, dry container or weighing paper onto the balance.
- Record the tare weight.

- Carefully weigh approximately 39.44 g of NaCl.

- Handle the salt gently to avoid spillage and ensure accuracy.

3. Dissolving the NaCl

- Transfer the weighed NaCl into a clean beaker.
- Add a small volume of distilled water (about 100 mL) to the beaker.

- Use a stirring rod or magnetic stirrer to dissolve the salt completely.



- Stir continuously until no solid particles remain, indicating complete dissolution.

4. Transferring to the Volumetric Flask

- Using a funnel, transfer the NaCl solution into the 500 mL volumetric flask.

- Rinse the beaker and stirring rod with distilled water, adding the rinse water to the flask to ensure all
dissolved NaCl is transferred.

- Fill the flask with distilled water up to the calibration mark (the 500 mL line).

- Do this carefully, ensuring the bottom of the meniscus aligns with the mark at eye level for precision.

What To Do After Adding the Correct Amount of NaCl

Once the solution has been transferred and topped off to the 500 mL mark, several critical steps must

be followed to ensure the solution's quality, stability, and safety.

1. Mixing the Solution Thoroughly

Why it Matters: Proper mixing ensures uniform distribution of NaCl throughout the entire volume,

providing a consistent molarity.
How to Do It:
- Stopper the volumetric flask securely.

- Gently invert the flask multiple times (at least 20-30 times).

- Alternatively, gently swirl the flask to mix.



- If using a magnetic stirrer, place the flask on the stir plate and stir until uniform.

2. Confirming the Solution's Volume and Concentration

- Check that the meniscus still aligns precisely with the calibration mark.
- For high-precision applications, consider verifying the concentration via titration or other analytical

methods.

3. Labeling the Solution Correctly

- Clearly label the container with:

- The solution name (NaCl solution).
- Concentration (1.35 M).

- Preparation date.

- Prepared by/initials.

- Any safety or hazard symbols if applicable.

Importance: Proper labeling prevents mishandling and ensures traceability.

4. Storage and Safety Precautions

- Store the solution in a clean, covered container to prevent contamination.
- Keep it away from incompatible substances.
- Use appropriate safety gear when handling or transferring the solution, especially if it's to be used in

further experiments.



Additional Best Practices and Troubleshooting

Handling Common Issues

- Incomplete Dissolution: Ensure sufficient stirring and water volume. If salt remains undissolved,

gently warm the solution (not exceeding 60°C) to enhance solubility.

- Volume Discrepancies: Always check the meniscus at eye level and use a proper volumetric flask to

ensure accurate volume.

- Contamination Risks: Use clean equipment and distilled water to prevent impurities that could alter

concentration.

Ensuring Accuracy and Consistency

- Use calibrated instruments.
- Repeat measurements if necessary.

- Record all steps meticulously for reproducibility.

Safety Considerations and Waste Disposal

Handling chemicals safely is non-negotiable. Use personal protective equipment (PPE) such as gloves,

goggles, and lab coats. Be cautious to avoid inhalation or contact with the salt or solution.



Disposal: Any excess NaCl solution should be disposed of according to local regulations, typically by

diluting with water and flushing with large amounts of water, provided it's permissible in your facility.

Conclusion: Final Checks and Quality Assurance

Preparing a 1.35 M NaCl solution involves precise calculation, careful measurement, thorough mixing,
and proper labeling. After adding the correct amount of NaCl and filling to the mark, thorough mixing
ensures homogeneity. Proper storage and safety practices preserve the solution's integrity for

subsequent use.

Mastering these steps ensures your solution is accurate, reliable, and safe for laboratory or industrial
applications. Attention to detail at each stage distinguishes an ordinary preparation from an expert-

quality solution—an essential aspect of professional laboratory practice.

In summary: After adding the correct amount of NaCl and filling to the 500 mL mark, you should
thoroughly mix the solution, verify the volume, label it appropriately, and store it safely. These steps

ensure the solution's accuracy and usability, reflecting best practices in chemical solution preparation.
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