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When working in a chemistry laboratory, precise measurements and procedures are essential to
ensure accurate experimental results. One common task involves preparing a specific concentration
of a solution by dissolving a known mass of a solute in a solvent and then diluting it to a desired
volume. A typical example is dissolving 17.2 grams of iron(II) nitrate in a volumetric flask and adding
water to reach a precise total volume. This process is foundational in preparing solutions for various
analyses, reactions, or titrations.

This article explores the detailed steps, calculations, and best practices involved in this procedure,
providing valuable insights for students, educators, and laboratory professionals alike.

Understanding the Purpose of Dissolving Iron(II)
Nitrate in the Laboratory

Iron(II) nitrate, with the chemical formula Fe(NOs)2, is a soluble salt often used in laboratory
experiments, including:

- Preparation of standard solutions for titrations
- Studying coordination chemistry

- Conducting qualitative analysis

- Investigating redox reactions

Preparing an accurate solution requires understanding the solute's molar mass and the desired
molarity or concentration, which influences how much water to add after dissolving the solid.

Calculating the Molarity of the Solution

Before dissolving the iron(II) nitrate, it is crucial to determine the molarity of the solution that will
be prepared.



Step 1: Find the molar mass of Fe(NOs):

| Element | Atomic Mass (g/mol) | Quantity in Fe(NOs)2 | Total Mass Contribution (g/mol) |
| | I | |

| Fe | 55.845| 1] 55.845 |

| N|14.007 | 2 |28.014 |

| O]15.999 | 6 (since 2 nitrate groups, each with 3 O) | 95.994 |

Total molar mass:

55.845 (Fe) + 28.014 (N) + 95.994 (O) = 179.853 g/mol

Step 2: Calculate the number of moles in 17.2 g of Fe(NOs):

Number of moles (n):
n = mass / molar mass

n=17.2g/179.853 g/mol = 0.0957 mol

Preparing the Solution Step-by-Step

The process involves dissolving 17.2 g of Fe(NOs):2 in water and diluting to a specific final volume,
which depends on the experimental needs.

Step 1: Gather Equipment and Materials

- Analytical balance (for precise measurement)

- 250 mL or 500 mL volumetric flask (depending on the desired final concentration)
- Funnel

- Stirring rod or magnetic stirrer

- Distilled or deionized water

- Safety equipment: gloves, goggles, lab coat

Step 2: Measure the Iron(II) Nitrate

- Weigh out exactly 17.2 g of Fe(NOs)2 using the analytical balance.
- Transfer the solid to a clean dry beaker or directly into the volumetric flask.



Step 3: Dissolve the Solid

- Add a small volume of distilled water to the solid.
- Stir thoroughly until the solid is completely dissolved.
- Ensure complete dissolution to avoid inaccuracies in the final concentration.

Step 4: Transfer to Volumetric Flask

- Carefully transfer the solution into the volumetric flask.
- Rinse the beaker with additional water and add the rinsings to ensure all solute is transferred.
- Use a funnel to prevent spillage.

Step 5: Dilute to the Final Volume

- Add distilled water gradually to the flask until the bottom of the meniscus is on the calibration line.
- For example, if preparing 1 L of solution, fill the flask to the 1 L mark.
- Mix thoroughly by gentle inversion or swirling.

Understanding Concentration and Dilution

The initial dissolved amount of 17.2 g corresponds to approximately 0.0957 mol. Once diluted to a
specific volume, the molarity (mol/L) can be calculated as:

Molarity (M) = moles of solute / volume in liters
For example:

- If the final volume is 1 L:

M =0.0957mol /1L =0.0957M

- If the volume is different, adjust accordingly.

Safety Considerations in Handling Iron(II) Nitrate

Iron(II) nitrate is an inorganic salt that must be handled with care:

- Wear appropriate PPE, including gloves and goggles.



- Avoid inhaling dust or vapors.
- Handle solutions in a well-ventilated area.
- Dispose of waste according to institutional guidelines.

Tips for Accurate Solution Preparation

- Use high-quality, calibrated volumetric flasks for precise volume measurements.
- Always rinse the flask and transfer tools to minimize contamination.

- Dissolve the solid completely before dilution.

- Record the exact mass and volume for reproducibility.

- Use distilled or deionized water to prevent impurities.

Common Applications of the Prepared Iron(II) Nitrate
Solution

Once prepared, this solution can be used in various laboratory procedures, such as:

- Standardization of titration solutions

- Redox titrations involving Fe?+/Fe3*

- Calibration curves in analytical chemistry

- Chemical synthesis or reactions requiring Fe(NOs)2

Conclusion

Dissolving 17.2 grams of iron(II) nitrate in a volumetric flask and adding water to a specific total
volume is a fundamental laboratory procedure that demands precision and attention to detail.
Understanding the molar mass, calculating the molarity, and following proper techniques ensures
the resulting solution meets experimental requirements. Whether preparing standard solutions for
titrations or conducting analytical experiments, mastering this process is essential for accurate and
reliable laboratory work.

By adhering to best practices outlined in this guide, laboratory personnel can produce consistent
and precise solutions, facilitating high-quality experimental outcomes.



Frequently Asked Questions

What is the purpose of dissolving iron(Il) nitrate in a
volumetric flask?

Dissolving iron(II) nitrate in a volumetric flask allows for accurate preparation of a specific
concentration solution for experiments or analysis.

How do you determine the amount of water to add after
dissolving 17.2 g of iron(II) nitrate?

You add water until the total volume reaches the calibration mark of the volumetric flask, ensuring a
precise concentration of the solution.

What safety precautions should be taken when handling
iron(II) nitrate in the laboratory?

Wear appropriate personal protective equipment, such as gloves and goggles, work in a well-
ventilated area, and handle the chemical carefully to avoid inhalation or contact with skin and eyes.

What is the molarity of the solution if 17.2 g of iron(Il) nitrate
is dissolved in a 1-liter volumetric flask?

First, calculate moles of iron(II) nitrate (molecular weight = 177 g/mol), then divide by the volume in
liters. For 17.2 g, moles = 17.2 /177 = 0.0972 mol; thus, molarity = 0.0972 M.

Why is it important to use a volumetric flask for dissolving
and diluting chemicals?

A volumetric flask provides precise volume measurement, ensuring accurate and reproducible
concentrations essential for quantitative experiments.

What are common applications of iron(II) nitrate solutions
prepared in the laboratory?

Iron(II) nitrate solutions are commonly used in chemical synthesis, as reducing agents, in analytical
chemistry, and for studying redox reactions involving iron.

Additional Resources

In The Laboratory You Dissolve 17.2 G Of Iron(II) Nitrate In A Volumetric Flask And Add Water To A
Total: A Comprehensive Guide



Introduction to Iron(II) Nitrate and Its Laboratory Use

Iron(II) nitrate, also known as ferrous nitrate, is an inorganic compound with the chemical formula
Fe(NOs)2. It is a highly soluble salt that plays a vital role in various laboratory experiments,
especially in the fields of inorganic chemistry, analytical chemistry, and materials science. Its
distinctive properties, such as solubility in water and its ability to participate in redox reactions,
make it a popular choice for preparing solutions with precise molarity for experimental procedures.

In a typical laboratory setting, preparing a standard solution of iron(II) nitrate involves dissolving a
known mass of the solid compound in a specified volume of water, usually within a volumetric flask.
This process demands attention to detail to ensure accuracy, safety, and reproducibility of results.

Understanding the Context: Dissolution and Solution
Preparation

The Purpose of Dissolving Iron(II) Nitrate

- To create a solution of known concentration for titrations, spectroscopic analysis, or other
quantitative methods.

- To facilitate controlled redox reactions, often involving the reduction or oxidation of iron ions.
- To serve as a standard solution in analytical procedures such as complexometric titrations or
spectrophotometry.

Why Use a Volumetric Flask?

- Precision: Volumetric flasks are calibrated to deliver highly accurate volumes.

- Homogeneity: They ensure uniform mixing of the dissolved substance.

- Reproducibility: Using a volumetric flask allows for consistent preparation across different
experiments.

Step-by-Step Guide to Dissolving 17.2 g of Iron(II)
Nitrate

Materials and Equipment Needed

- Iron(II) nitrate (Fe(NOs)2) solid, approximately 17.2 grams



- Analytical balance (with at least 0.0001 g precision)

- 100 mL or 250 mL volumetric flask (depending on desired final concentration)
- Distilled or deionized water

- Glass stirring rod or magnetic stirrer

- Funnel

- Gloves, safety goggles, lab coat (for safety precautions)

Calculating the Molarity of the Final Solution

Before dissolving, understanding the molarity of the solution is essential.

- Molar mass of Fe(NOs)2:

- Fe: approximately 55.85 g/mol
- N: approximately 14.01 g/mol
- O: approximately 16.00 g/mol

Calculations:
- Fe(NOz)2 contains 1 Fe atom, 2 N atoms, and 6 O atoms.

\[

\text{Molar mass} = 55.85 + (2 \times 14.01) + (6 \times 16.00) = 55.85 + 28.02 + 96.00 = 179.87\,
\text{g/mol}

\]

- Moles of Fe(NOs)2in 17.2 g:

\[
\text{Moles} = \frac{17.2\, \text{g}}{179.87\, \text{g/mol}} \approx 0.0957\, \text{mol}
\]

- Final molarity in a 100 mL flask:

\[

\text{Molarity} = \frac{0.0957\, \text{mol}}{0.100\, \text{L}} = 0.957\, \text{M}
\]

or approximately 0.96 molar solution.

Practical Procedure for Dissolving Iron(II) Nitrate



Step 1: Preparing Your Workspace and Safety Measures

- Ensure the workspace is clean and free of contaminants.
- Wear appropriate personal protective equipment—gloves, safety goggles, and lab coat.
- Handle iron(II) nitrate with care, as nitrate salts are oxidizers and can cause staining.

Step 2: Weighing the Solid

- Turn on the analytical balance and tare it with an empty weighing boat or container.
- Carefully transfer approximately 17.2 g of Fe(NOs)2 to the weighing container.
- Record the exact weight, as minor deviations can affect solution concentration.

Step 3: Transferring to the Volumetric Flask

- Place a funnel in the neck of the volumetric flask.

- Gently transfer the weighed solid into the flask.

- Rinse any residual solid from the weighing container with a small amount of distilled water, and
pour the rinse into the flask to ensure complete transfer.

Step 4: Initial Dissolution

- Add distilled water gradually to the flask, initially filling it about one-third full.
- Swirl gently or use a glass stirring rod to aid dissolution.
- Iron(II) nitrate dissolves readily in water, but gentle agitation ensures complete dissolution.

Step 5: Filling to the Final Volume

- Continue adding distilled water until the bottom of the meniscus aligns precisely with the
calibration mark on the neck of the flask.

- To ensure accuracy, place the flask on a flat, level surface, and view at eye level.

- Cap the flask with a stopper or lid and invert several times to mix thoroughly, ensuring a
homogeneous solution.

Important Considerations During Dissolution



Solubility and Temperature Effects

- Iron(II) nitrate is highly soluble in water at room temperature, with solubility exceeding 50 g per
100 mL at 20°C.

- Slight temperature variations can affect solubility, but since dissolving 17.2 g in a small volume is
straightforward, temperature effects are minimal.

- If the solution appears cloudy or undissolved solids persist, gently warming the solution (not
exceeding 40°C) can help, provided the flask is suitable for heating.

Purity and Contamination

- Use high-purity reagent grade Fe(NOs)2 to avoid impurities that could interfere with experimental
results.
- Ensure all glassware is clean and rinsed thoroughly to prevent contamination.

Handling Nitrate Salts

- Nitrates are strong oxidizers; avoid contact with organic materials.
- Store excess nitrate salts in labeled, sealed containers away from heat or reducing agents.

Post-Dissolution Procedures and Storage

- Once the solution is prepared, label it clearly with concentration, date, and any relevant
information.

- Store the solution in a clean, airtight container to prevent evaporation or contamination.
- Protect from light if necessary, as some nitrate solutions are photosensitive.

Applications of the Prepared Iron(II) Nitrate Solution

- Redox Titrations: Iron(II) nitrate solutions serve as standard solutions for titrating oxidizing agents
like permanganate (KMnOa).

- Complexation Studies: Used in forming complexes with ligands to study coordination chemistry.

- Precursor for Other Compounds: Can be used to synthesize iron-based materials or catalysts.

- Analytical Calibration: Serves as a known standard to calibrate spectrophotometers or other
analytical instruments.



Safety Precautions and Waste Disposal

- Always wear appropriate protective gear when handling chemicals.

- Iron(II) nitrate solutions are oxidizing agents; keep away from organic materials and reducing
agents.

- Dispose of waste solutions according to institutional hazardous waste disposal protocols.

- Do not pour excess nitrate solutions down the drain without neutralization, as nitrates can
contribute to environmental pollution.

Conclusion: Precision and Best Practices

Dissolving 17.2 g of iron(II) nitrate in a volumetric flask and topping it up with water to a precise
volume exemplifies fundamental laboratory skills. Attention to detail—from accurate weighing to
proper solution mixing—ensures that the resulting solution is reliable for subsequent experiments.
Proper safety measures, understanding the chemical properties, and meticulous technique are
essential for achieving high-quality, reproducible results.

This process not only prepares a critical reagent but also reinforces core principles of solution
preparation, analytical accuracy, and laboratory safety—cornerstones of effective experimental
chemistry. Whether for titrations, analytical calibrations, or research applications, mastering the
dissolution of iron(II) nitrate is an important step in any chemist’s repertoire.
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