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Understanding how to calculate the volume of a solution containing a specific
amount of solute, such as sodium iodide (NaI), is fundamental in chemistry.
Whether you're preparing solutions in the lab or solving academic problems,
mastering these calculations ensures accuracy and efficiency. This article
provides a comprehensive guide to determine the volume of solutions
containing 0.305 mol of NaI, specifically focusing on solutions with molarity
values of 0.152 M, 0.952 M, and 1.56 M. We will explore the concepts step-by-
step, illustrating how to convert molarities to volumes, and answer common
related questions.

Understanding Molarity and Its Significance

What is Molarity?

Molarity (abbreviated as M) is a measure of concentration representing the
number of moles of solute dissolved in one liter of solution. It is expressed
as:

\ [
\text{Molarity (M)} = \frac{\text{moles of solute}}{\text{liters of
solution}}

\]

This relation allows us to determine the volume of a solution needed to
contain a specific amount of solute, or vice versa.

Why is Molarity Important?

- Preparation of solutions: Ensuring precise concentrations.

- Chemical reactions: Stoichiometric calculations depend on molarity.

- Laboratory measurements: Accurate volume measurements are crucial for
experimental success.



Determining the Volume of Solutions Containing
0.305 Mol of Nal

Given:

- Moles of NaIl = 0.305 mol
- Molarities of solutions: 0.152 M, 0.952 M, and 1.56 M

The general formula to find the volume of solution (V) when molarity (M) and
moles (n) are known:

\ [
V = \frac{n}{M}

- \( V\) is in liters (L)
- \( n\) is in moles (mol)
- \( M\) is in molarity (mol/L)

Applying this formula to each solution:

Calculations for Each Solution

1. Volume of 0.152 M NaI Solution Containing 0.305
mol Nal

\ [
V = \frac{0.305\, \text{mol}}{0.152\, \text{mol/L}} \approx 2.0066\, \text{L}

\1]

Answer: Approximately 2.01 liters



2. Volume of 0.952 M NaI Solution Containing 0.305
mol NaIl

\ [
V = \frac{0.305\, \text{mol}}{0.952\, \text{mol/L}} \approx 0.3208\, \text{L}
\1]

Answer: Approximately 0.32 liters

3. Volume of 1.56 M NaI Solution Containing 0.305
mol NaIl

\ [
V = \frac{0.305\, \text{mol}}{1.56\, \text{mol/L}} \approx 0.1955\, \text{L}
\1

Answer: Approximately 0.20 liters

Understanding the Molarity of NaI Solutions:
0.152 M, 0.952 M, and 1.56 M

These molarity values reflect different solution concentrations. Let'’s
explore what they mean in practical terms.

What Does 0.152 M NalI Mean?

- There are 0.152 moles of Nal in 1 liter of solution.
- To prepare this solution, dissolve 0.152 mol of NaI in enough water to make
1 liter of solution.

What About 0.952 M NaI?

- Contains 0.952 mol of Nal per liter.
- More concentrated than 0.152 M, requiring more NaI per volume.



And 1.56 M NaI?

- Contains 1.56 mol of Nal per liter.
- Significantly more concentrated, often used in experiments requiring higher
ionic strength.

Practical Applications and Tips for Solution
Calculations

e Always confirm units: Molarity is mol/L, so ensure your calculations
match units.

e Convert between units: If working with milliliters, remember 1 L = 1000
mL.

e Use precise molar masses: The molar mass of Nal is approximately 149.89
g/mol. To prepare solutions, calculate grams needed:

\ [

\text{Mass of Nal} = \text{moles} \times \text{molar mass} = 0.305\,
\text{mol} \times 149.89\, \text{g/mol} \approx 45.7\, \text{g}

\1]

Additional Related Questions

How to prepare a specific volume of Nal solution
with given molarity?

Example: To prepare 1 liter of 0.952 M Nal:
- Calculate grams of Nal needed: 0.952 mol x 149.89 g/mol = 142.7 ¢

- Dissolve 142.7 g of NaI in less than 1 L of water, then dilute to the final
volume.



What is molality, and how does it differ from
molarity?

- Molality (m): moles of solute per kilogram of solvent.

- Molarity (M): moles of solute per liter of solution.

- Molarity depends on total volume, while molality depends on solvent mass,
useful in different contexts.

Conversion between molarity and molality?

Conversions require knowledge of solution density and solvent properties,
which can be complex but are essential in certain scientific calculations.

Conclusion

Calculating the volume of solutions containing a specific amount of Nal
involves straightforward application of molarity principles. For 0.305 mol of
Nal:

- In a 0.152 M solution, approximately 2.01 L are needed.
- In a 0.952 M solution, approximately 0.32 L are needed.
- In a 1.56 M solution, approximately 0.20 L are needed.

Mastering these calculations enhances accuracy in laboratory preparation and
academic problem-solving. Always double-check units and consider practical
aspects such as solution density and solute mass when preparing solutions.
Whether for research, education, or industrial applications, understanding
how to manipulate solution concentrations is a fundamental skill in
chemistry.
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Frequently Asked Questions

How do I calculate the volume of NalI solution



containing 0.305 mol of NaI?

To find the volume, use the formula: Volume (L) = moles of NaI / molarity
(M). If the molarity is known, divide 0.305 mol by the molarity to get the
volume in liters.

What is the volume of 0.152 M NaI solution that
contains 0.305 mol of NaI?

Volume = 0.305 mol / 0.152 M = approximately 2.01 liters.

How much volume of 0.952 M NaI solution contains
0.305 mol of NaIl?

Volume = 0.305 mol / 0.952 M = 0.32 liters.

How can I determine the volume of NaI solution for
different molarities given the same amount of NaI?

Use the formula: Volume (L) = moles of NaIl / molarity (M). Plug in the known
moles and molarity to find the volume for each solution.

What does the notation 0.152 MM NaI mean, and how is
it related to molarity?

The notation 0.152 MM NaI refers to 0.152 millimolar (mM) NaIl, which is
0.000152 M. To find the volume containing 0.305 mol, convert molarity to M
and then use the volume calculation formula.

Additional Resources
Understanding the Volume of Solutions Containing 0.305 Mol of Nal

When working with solutions in chemistry, especially solutions involving
sodium iodide (NaI), it’'s vital to understand how to determine the volume of
a solution needed to contain a specific amount of solute. This process
involves concepts such as molarity (M), moles of solute, and volume
conversions. In this detailed review, we will explore the calculations and
principles needed to find the volume of various Nal solutions that contain
0.305 mol of NaI, interpret the meaning behind different molarity values, and
clarify common confusions related to solution preparation.



Fundamental Concepts in Solution Chemistry

Before delving into calculations, it’s essential to review some foundational
concepts.

What is Molarity (M)?

- Molarity measures the concentration of a solute in a solution.
- Defined as the number of moles of solute per liter of solution.

\ [

\text{Molarity} (M) = \frac{\text{moles of solute}}{\text{liters of
solution}}

\1

- Units: mol/L or mol:-L-?

Understanding Moles and Molar Mass of Nal

- NaI (sodium iodide) is composed of sodium (Na) and iodine (I).
- Molar mass of Nal:

- Na: approximately 22.99 g/mol

- I: approximately 126.90 g/mol

- Total: 22.99 + 126.90 = 149.89 g/mol

- To convert between mass and moles:

\ [
\text{moles} = \frac{\text{mass (g)}}{\text{molar mass (g/mol)}}

\]

Calculating the Volume of Solution Containing
0.305 Mol of Nal

The key question is: "What volume of each solution contains 0.305 mol of
NaI?" This involves rearranging the molarity formula:

\ [
\text{Volume} (L) = \frac{\text{moles of solute}}{\text{molarity (M)}}

\1

Given:
- Moles of Nal = 0.305 mol



We need to find the volume for each specified molarity.

Case 1: Solution with 0.152 M Nal

Step 1: Identify the molarity:
- M=0.152 mol/L

Step 2: Calculate the volume:

\ [
V = \frac{0.305 \text{ mol}}{0.152 \text{ mol/L}} \approx 2.01 \text{ L}
\1]

Result:
Approximately 2.01 liters of 0.152 M Nal solution contains 0.305 mol of NaI.

Implication:

To prepare this volume, you would take 2.01 liters of the 0.152 M Nal
solution, which contains the desired amount of solute.

Case 2: Solution with 0.952 M Nal

Step 1: Molarity:
- M=0.952 mol/L

Step 2: Volume calculation:

\ [
V = \frac{0.305 \text{ mol}}{0.952 \text{ mol/L}} \approx 0.32 \text{ L}
\1]

Result:

Approximately 0.32 liters (or 320 milliliters) of 0.952 M NaI solution
contains 0.305 mol of NaI.

Case 3: Solution with 1.56 M Nal

Step 1: Molarity:
- M=1.56 mol/L



Step 2: Volume calculation:

\ [
V = \frac{0.305 \text{ mol}}{1.56 \text{ mol/L}} \approx 0.195 \text{ L}

\1]

Result:
Approximately 0.195 liters (or 195 milliliters) of 1.56 M NaI solution
contains 0.305 mol of NaI.

Understanding the Context of the Molarities
Given (0.152 MM, 0.952 MM, 1.56 M)

It appears there might be some confusion or typographical errors in the
molarity units stated as "MM." Typically, in solution chemistry:

- M stands for molarity (mol/L)

- mM stands for millimolar (mmol/L), which is 10-3 mol/L

- MM is less common but may be a typographical error, possibly meaning
molarity (M) or millimolar (mM)

Assuming the problem intends to specify molarity in mol/L, but sometimes "MM"
could also be a misprint for mM (millimolar). Let's clarify both
possibilities.

Interpreting 0.152 MM NaI

- If "MM" is a misprint and actually means mM (millimolar):

\ [

0.152 \text{ mM} = 0.152 \times 10™{-3} \text{ mol/L} = 0.000152 \text{
mol/L}

\1

- Using this value, the volume:

\ [
V = \frac{0.305}{0.000152} \approx 2,006.58 \text{ L}

\1]

which is impractically large, indicating that if the concentration is 0.152
mM, the solution volume needed to contain 0.305 mol of Nal is enormous (~2000



L).

- Alternatively, if "MM" was meant as "M" (molar), then it's 0.152 M, as
previously calculated (about 2.01 L).

Similarly, for 0.952 MM:

- If 0.952 mM:

\ [

V = \frac{0.305}{0.000952} \approx 320.43 \text{ L}
\1

- If 0.952 M:

\ [

V \approx 0.32 \text{ L}

\1

Summary of interpretations:

| Molarity | If in M | Volume for 0.305 mol | If in mM (x10-3) | Volume for
0.305 mol |

| ©0.152 | 0.152 M | 2.01 L | 152 mM | ~2006.58 L |
| 0.952 | ©0.952 M | 0.32 L | 952 mM | ~320.43 L |
Conclusion:

To avoid ambigquity, it’s critical to confirm whether the given molarity units
are in M or mM. Based on typical solution concentrations, the most reasonable
assumption is that the given values are in molarity (M), unless specified
otherwise.

Practical Applications and Real-World
Implications

Understanding how to determine the volume of solution containing a specific
amount of solute is fundamental in laboratory settings, industrial processes,
and research. Here are practical considerations:

Preparing Solutions with Precise Concentrations

- Accurate calculation of solution volume ensures the correct concentration



when diluting or preparing solutions.

- For example, if a researcher needs exactly 0.305 mol of NaI in a solution,
knowing the molarity of available stock solutions allows for precise volume
measurement.

Dilution Techniques

- 0ften, solutions are prepared by diluting more concentrated stock
solutions.
- The dilution equation:

\ [

Clvili=C2V2

\1]

where:

- \( C1\) = concentration of stock solution
- \( V.1\) = volume of stock solution needed
- \( C2\) = desired concentration

- \( V.2\) = final volume

- If starting from a stock solution, this formula helps in calculating the
volume needed to reach the target molarity and amount of NalI.

Safety and Accuracy Considerations

- When dealing with large volumes or very dilute solutions, precision becomes
critical.

- Use calibrated pipettes, volumetric flasks, and balances for accurate
measurements.

- Always double-check calculations, especially when preparing solutions for
sensitive experiments.

Additional Considerations in Solution
Preparation

While the primary focus is on calculating the volume for a known amount of
solute, several other factors influence solution preparation.



Purity of Solute

- The calculations assume pure Nal; impurities could affect the molar amount.
- For high-purity applications, ensure the reagent’s purity percentage is
considered.

Temperature Effects

- Molarity is temperature-dependent because volume changes with temperature.
- For precise work, account for temperature effects or use molality (m) if
necessary.

Solvent Quality

- Use deionized or distilled water to prevent contamination.

Storage and Stability

- NaI solutions should be stored properly to avoid degradation.
- Label solutions with concentration, date, and other relevant information.
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