
10 molar ammonia solution preparation
10 molar ammonia solution preparation is a crucial process in many laboratories, particularly in
the fields of chemistry and biochemistry. Ammonia (NH₃) is a versatile chemical compound with
various applications, including its use as a reagent in chemical reactions, a cleaning agent, and a
nitrogen source in biological processes. Preparing a 10 molar ammonia solution requires careful
attention to detail and adherence to safety protocols, as concentrated ammonia solutions can be
hazardous. This article will guide you through the preparation process, safety considerations, and
practical applications of 10 molar ammonia solutions.

Understanding Molarity

Molarity (M) is defined as the number of moles of solute per liter of solution. In the case of a 10
molar ammonia solution, this means that there are 10 moles of ammonia dissolved in 1 liter of
solution. To prepare such a solution, one must first understand the molecular weight of ammonia
and how to accurately measure and mix the components.

Molecular Weight of Ammonia

The molecular weight of ammonia (NH₃) is crucial for calculating the amount needed for a 10 molar
solution. The molecular weight of ammonia can be calculated as follows:

- Nitrogen (N): 14.01 g/mol
- Hydrogen (H): 1.01 g/mol (3 hydrogen atoms contribute 3.03 g/mol)

Thus, the molecular weight of ammonia is approximately 17.04 g/mol.

Calculating the Amount of Ammonia Required

To prepare a 10 molar solution, the calculation can be performed as follows:

1. Determine the volume of the solution: For our example, we will prepare 1 liter (1000 mL) of a 10
molar solution.
2. Calculate the amount of ammonia needed:
- Molarity (M) = moles of solute / liters of solution
- Rearranging the formula gives moles of solute = Molarity (M) × volume (L).
- Therefore, moles of NH₃ = 10 moles/L × 1 L = 10 moles.
- Convert moles to grams: 10 moles × 17.04 g/mol = 170.4 grams.

Thus, to prepare a 10 molar ammonia solution, you will need 170.4 grams of ammonia.



Materials Required

To prepare a 10 molar ammonia solution, you will need the following materials:

- Ammonium hydroxide (concentrated solution, typically 28-30% by weight)
- Distilled water
- Beaker or volumetric flask (1 liter)
- Balance for weighing
- Graduated cylinder or pipette
- Glass stirring rod
- Personal protective equipment (PPE) including gloves, goggles, and a lab coat

Preparation Steps

The preparation of a 10 molar ammonia solution involves the following steps:

Safety Precautions: Before starting the preparation, ensure you are in a well-ventilated area1.
or a fume hood. Wear appropriate PPE to protect against exposure to ammonia fumes.

Weigh the Ammonia: Using a balance, accurately weigh 170.4 grams of concentrated2.
ammonium hydroxide. Note that the concentrated solution typically contains 28-30% ammonia
by weight, so you may need to calculate the volume of this solution required based on its
concentration.

Measure Distilled Water: Measure approximately 700-800 mL of distilled water using a3.
graduated cylinder or pipette. It is essential to add ammonia to water and not the reverse to
avoid exothermic reactions.

Mixing the Solution: In a 1-liter beaker or volumetric flask, add the measured distilled4.
water. Slowly add the weighed ammonium hydroxide to the water while continuously stirring
the mixture with a glass stirring rod.

Adjust the Volume: After all the ammonium hydroxide has been added, transfer the solution5.
to a 1-liter volumetric flask if necessary. Add distilled water until the total volume reaches 1
liter. Stir the solution gently to ensure homogeneity.

Label the Container: Clearly label the container with the concentration, date of preparation,6.
and any pertinent safety information.

Storage and Handling

Proper storage and handling of a 10 molar ammonia solution are essential to maintain its stability
and ensure safety:



- Storage: Store the solution in a tightly sealed container made from materials compatible with
ammonia, such as glass or certain plastics. Keep it in a cool, well-ventilated area away from
incompatible substances (e.g., strong acids).
- Handling: Always handle the solution with care. Use appropriate PPE, and work in a fume hood or
well-ventilated area to mitigate exposure to ammonia vapors.

Applications of 10 Molar Ammonia Solution

10 molar ammonia solutions have various applications in both laboratory and industrial settings:

Chemical Reactions: Used as a reagent in various chemical syntheses, including the
production of amines and other nitrogen-containing compounds.

Cleaning Agent: Employed in cleaning applications due to its effectiveness in breaking down
grease and grime.

Buffer Solutions: Utilized in biochemical experiments where maintaining pH is crucial, often
in conjunction with ammonium salts.

Fertilizer Production: Acts as a nitrogen source in the manufacturing of fertilizers.

Safety Considerations

When preparing and using a 10 molar ammonia solution, it is important to understand the associated
hazards:

- Toxicity: Ammonia is toxic and can cause irritation to the eyes, skin, and respiratory tract. High
concentrations may lead to more severe health effects.
- Environmental Impact: Ammonia solutions can be harmful to aquatic life; therefore, proper disposal
methods should be followed.
- First Aid Measures: In case of exposure, rinse the affected area with plenty of water. If inhaled,
move to fresh air and seek medical attention if symptoms persist.

Conclusion

Preparing a 10 molar ammonia solution is a straightforward process that requires careful
measurement and adherence to safety protocols. This solution serves numerous applications in
various fields, making it a valuable addition to any laboratory. By following the outlined steps and
understanding the necessary precautions, you can safely prepare and utilize a 10 molar ammonia
solution for your experiments and industrial applications. Always remember that safety comes first,
and proper handling and storage are crucial to preventing accidents and ensuring a successful
preparation.



Frequently Asked Questions

What is a 10 molar ammonia solution?
A 10 molar ammonia solution is a concentrated aqueous solution of ammonia (NH3) where 10 moles
of ammonia are dissolved in one liter of solution.

How do you prepare a 10 molar ammonia solution?
To prepare a 10 molar ammonia solution, carefully add 570 grams of ammonium hydroxide (NH4OH)
to enough water to make a total volume of 1 liter, ensuring to do this in a well-ventilated area and
wearing appropriate safety gear.

What safety precautions should be taken when preparing a 10
molar ammonia solution?
Always wear gloves, goggles, and a lab coat. Conduct the preparation in a fume hood to avoid
inhaling ammonia fumes, and have access to emergency eyewash and shower stations.

What are the applications of a 10 molar ammonia solution?
A 10 molar ammonia solution is commonly used in laboratories for chemical synthesis, as a reagent
in analytical chemistry, and in industrial processes such as fertilizer production.

What is the density of a 10 molar ammonia solution?
The density of a 10 molar ammonia solution is approximately 0.91 g/mL, but it can vary slightly
based on temperature and the exact concentration of ammonia.

Can a 10 molar ammonia solution be stored long-term?
A 10 molar ammonia solution should be stored in a cool, dark place in a tightly sealed container to
minimize evaporation and degradation, but it is best used fresh due to its volatility.

What are the environmental impacts of using a 10 molar
ammonia solution?
Improper disposal of a 10 molar ammonia solution can lead to environmental pollution, particularly
water contamination, as ammonia is toxic to aquatic life. It's essential to follow local regulations for
disposal.
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