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If You Needed A 1.5 X 10-4 M Solution Of A Compound That Has A Molar Mass Of
760 G/mol, What Would It

When preparing solutions in a laboratory setting, understanding how to
calculate the appropriate mass of a compound needed to achieve a desired
molarity is fundamental. In this case, the task involves creating a solution
with a molarity of 1.5 x 10-4 mol/L (or M), using a compound whose molar mass
is 760 g/mol. This calculation is crucial for various applications, including
chemical synthesis, pharmaceutical preparations, and analytical chemistry.
The following discussion delves into the step-by-step process of determining
the mass of the compound required, exploring the concepts of molarity, molar
mass, and solution preparation.

Understanding Molarity and Molar Mass

What is Molarity?

Molarity (M) is a measure of concentration that expresses the number of moles
of solute present in one liter of solution. It is defined as:

e Molarity (M) = Moles of solute / Volume of solution in liters

This unit helps chemists quantify how much of a substance is dissolved in a
given volume of solvent, facilitating precise reactions and analyses.

What is Molar Mass?

Molar mass refers to the mass of one mole of a substance, typically expressed
in grams per mole (g/mol). It is calculated by summing the atomic masses of
all atoms in the molecular formula. In this context, the compound's molar
mass is 760 g/mol, meaning one mole of this compound weighs 760 grams.



Calculating the Required Mass of the Compound

Step 1: Identify the Desired Molarity and Volume

The problem specifies a molarity of 1.5 x 10-4 mol/L. To determine the mass
needed, the volume of the solution must be known or assumed. For this
example, let's assume a standard volume of 1 liter (L), which simplifies
calculations and is common in laboratory preparations.

Step 2: Calculate the Number of Moles Needed

Using the molarity formula:

\ [
\text{Moles of solute} = \text{Molarity} \times \text{Volume in liters}

\]
Given:

- Molarity 5 x 10-4 mol/L

= 1.
- Volume 1L

Calculation:

\ [

\text{Moles} = 1.5 \times 10°{-4} \text{ mol/L} \times 1 \text{ L} = 1.5
\times 10™{-4} \text{ mol}

\1

This is the number of moles of the compound needed for 1 liter of solution.

Step 3: Convert Moles to Mass

Using the molar mass:

\ [
\text{Mass}

\1]

\text{Moles} \times \text{Molar mass}

Calculation:

\ [
\text{Mass}

\1]

1.5 \times 107{-4} \text{ mol} \times 760 \text{ g/mol}



\ [
\text{Mass} = 0.114 \text{ g}
\1

Therefore, approximately 0.114 grams of the compound are required to prepare
1 liter of solution at the specified molarity.

Preparing the Solution

Step 1: Weighing the Compound

Using an analytical balance, accurately weigh out approximately 0.114 grams
of the compound. Precision is critical at this stage to ensure the molarity
of the solution is correct.

Step 2: Dissolving the Compound

- Transfer the weighed compound into a clean, dry volumetric flask or
container.

- Add a small amount of distilled or deionized water to the flask.

- Swirl or stir gently to dissolve the compound completely.

Step 3: Diluting to the Final Volume

- Carefully add more water until the total volume reaches exactly 1 liter.
- Mix thoroughly to ensure uniform distribution of the solute.

Adjustments for Different Volumes

If you need to prepare more or less than 1 liter of solution, scale the
amount of compound accordingly:

1. Determine the volume of solution desired (V in liters).

2. Calculate the moles needed: Moles = molarity x V.

3. Compute the mass: Mass = Moles x molar mass.



Example: For 0.5 liters:

- Moles = 1.5 x 10-4 mol/L x 0.5 L = 7.5 x 10-5 mol
- Mass = 7.5 x 10-5 mol x 760 g/mol = 0.057 g

Note: Always consider practical limitations, such as the precision of your
weighing equipment and solubility of the compound.

Implications and Applications

Importance of Accurate Calculations

Precise calculations ensure that the solution's concentration aligns with
experimental requirements. Small deviations can significantly affect
experimental outcomes, especially in sensitive assays or reactions.

Applications in Laboratory Settings

Solutions of known molarity are vital in:

e Pharmaceutical formulation and dosing
e Analytical chemistry for titrations and standardizations
e Research experiments requiring exact reactant concentrations

e Calibration of instruments

Additional Considerations

Solubility and Stability

- Ensure the compound is soluble in water at the intended concentration.
- Confirm that the compound remains stable over time and under storage
conditions.



Safety Precautions

- Wear appropriate personal protective equipment (PPE) during weighing and
solution preparation.

- Handle chemicals in a well-ventilated area or fume hood, especially if the
compound poses health risks.

Alternative Solvent Systems

While water is common, some compounds require organic solvents or special
conditions. Adjust calculations accordingly based on solubility and
compatibility.

Conclusion

Preparing a solution with a specific molarity involves understanding the
relationship between molarity, molar mass, and volume. For the given
parameters—a molarity of 1.5 x 10-4 mol/L and a molar mass of 760 g/mol-the
amount of compound needed for a 1-liter solution is approximately 0.114
grams. Accurate measurement, thorough dissolution, and proper dilution are
essential steps to ensure the solution's concentration meets experimental
needs. Mastery of these calculations and procedures forms the foundation of
reliable and reproducible chemical work, enabling scientists and technicians
to achieve precise results in diverse applications.

Frequently Asked Questions

How do I prepare a 1.5 x 107-4 M solution of a
compound with a molar mass of 760 g/mol?

First, calculate the required mass: mass = molarity x volume x molar mass.
For example, for 1 liter (1000 mL), mass = 1.5 x 10™-4 mol/L x 1 L x 760
g/mol = 0.114 g. Weigh 0.114 g of the compound and dissolve it in enough
solvent to make 1 liter of solution.

What is the significance of the molar mass being 760
g/mol in preparing the solution?

The molar mass allows you to convert molarity into the actual mass of the
compound needed to prepare the solution, ensuring precise concentration
calculations.



How much of the compound in grams is needed to
prepare 500 mL of the solution?

Calculate mass: 1.5 x 10™-4 mol/L x 0.5 L x 760 g/mol = 0.057 g. So, 0.057
grams of the compound are needed for 500 mL of the solution.

Is a 1.5 x 10”-4 M solution considered dilute or
concentrated?

It is considered a dilute solution, as the molarity is very low, indicating a
small amount of solute per liter of solution.

What precautions should I take when preparing such a
dilute solution?

Use precise measurement tools like a analytical balance and volumetric flask,
ensure thorough mixing, and handle chemicals with appropriate safety
equipment.

Can I prepare this solution by diluting a stock
solution? If so, how?

Yes. If you have a stock solution of higher concentration, use the dilution
formula C1lV1 = C2V2 to determine the volume of stock needed to achieve the
desired concentration.

What is the importance of knowing the molar mass in
solution preparation?

Knowing the molar mass helps accurately convert between moles and grams,
ensuring the correct amount of solute is used to achieve the desired
molarity.

How do I verify the concentration of my prepared
solution?

You can verify the concentration using analytical techniques like
spectrophotometry or titration, depending on the compound’s properties.

Additional Resources

If You Needed A 1.5 x 10-4 M Solution Of A Compound That Has A Molar Mass Of
760 G/mol, What Would It Take?

In the world of chemistry, preparing solutions with precise molarity is
fundamental for experiments, industrial processes, and research development.



Achieving an accurate concentration requires understanding the relationship
between the amount of solute, its molar mass, and the volume of solution to
be prepared. This article delves into the steps and calculations necessary
when tasked with preparing a 1.5 x 10-4 molar solution of a compound with a
molar mass of 760 grams per mole. Whether you are a student, researcher, or
industry professional, mastering these calculations ensures reliability and
reproducibility in your work.

Understanding the Basics: What Is a Molar
Solution?

Before diving into the calculations, it’s essential to understand what a
molar solution 1is.

Molarity Defined
Molarity (M) is a measure of concentration, defined as the number of moles of
solute present in one liter of solution:

M = moles of solute / liters of solution

This unit allows chemists to precisely communicate how much of a substance is
present in a given volume, facilitating reactions, titrations, and analysis.

Relevance of Molar Mass

The molar mass (g/mol) indicates how many grams of a substance correspond to
one mole. For your compound, this is given as 760 g/mol, meaning every one
mole weighs 760 grams. This allows us to convert between mass and moles,
which is critical for solution preparation.

The Challenge: Preparing a Very Dilute Solution

The target molarity is 1.5 x 10-4 M, a very dilute solution. To achieve this,
you need to determine:

- How many moles of the compound are required per liter
- How many grams of the compound correspond to this amount
- The appropriate volume of solvent to use



Given the small molarity, precision in measurements becomes especially
important to ensure the solution’s accuracy.

Step-by-Step Calculation Process

Let’s break down the problem into manageable steps:
1. Determine the Moles Needed per Liter

The molarity is given as:

M=1.5x 10-4 mol/L

This indicates that in every liter of solution, you need 1.5 x 10-4 moles of
the compound.

2. Convert Moles to Mass

Using the molar mass:

Mass (g) = moles x molar mass (g/mol)
Plugging in the numbers:

Mass = 1.5 x 10-4 mol x 760 g/mol
Calculating:

1.5 x 10-4 x 760

Mass

Mass

0

0.114 grams

Therefore, to prepare 1 liter of this solution, you need approximately 0.114
grams of the compound.

3. Adjust for Different Volumes

Depending on how much solution you need, scale this amount proportionally.
For example:

- To prepare 100 mL (0.1 L):
Mass = 0.114 g x 0.1 = 0.0114 ¢
- To prepare 10 mL (0.01 L):

Mass = 0.114 g x 0.01 = 0.00114 ¢



This scaling ensures flexibility in solution preparation.

Practical Aspects of Solution Preparation

While the theoretical calculations are straightforward, practical laboratory
work requires attention to detail.

1. Accurate Measurement of Solute

Given the small mass (~0.114 g per liter), use a precise balance, such as an
analytical balance capable of measuring to at least 0.0001 grams, to
accurately weigh the compound.

2. Dissolving the Solute

- Transfer the measured amount into a clean volumetric flask.

- Add a small volume of solvent (e.g., distilled water) to dissolve the
compound completely.

- Swirl or use gentle agitation to ensure complete dissolution.

3. Dilution to Final Volume

- Once the solute is fully dissolved, add more solvent until reaching the
desired final volume (e.g., 1 liter).
- Mix thoroughly to ensure homogeneity.

4, Verification

- For high-precision requirements, verify the concentration via analytical
methods such as spectrophotometry or titration, if applicable.

Safety and Handling Considerations

- Handle the compound with appropriate personal protective equipment (PPE),
including gloves and eye protection.

- Work in a well-ventilated area or fume hood if the compound is volatile or
hazardous.

- Properly dispose of excess material and waste solutions according to safety
protocols.



Applications and Implications

Preparing such dilute solutions is common in various scientific and
industrial contexts:

- Pharmacology: Diluting drugs to precise concentrations for bioassays.
- Environmental Testing: Detecting trace contaminants in water or soil
samples.

- Materials Science: Investigating reactions at low concentrations to
understand mechanisms.

- Analytical Chemistry: Creating calibration standards for instruments.

The ability to accurately prepare solutions at these scales enhances the
reliability of experimental data and ensures compliance with quality
standards.

Summary: The Key Takeaways

- To prepare a 1.5 x 10-4 M solution of a compound with a molar mass of 760
g/mol, you need approximately 0.114 grams of the compound per liter.

- Precise measurement and thorough dissolution are critical to achieving the
target concentration.

- Adjustments for different volumes are straightforward: multiply the base
mass by the volume ratio.

- Practical considerations, including safety and verification, are vital for
reliable results.

Conclusion: Precision in Chemistry

The process of preparing solutions with exact molarity, especially at very
low concentrations, exemplifies the precision and attention to detail that
underpin successful scientific research. By understanding the relationship
between molarity, molar mass, and volume, scientists can craft solutions
tailored to their experimental needs with confidence. Whether preparing a
tiny amount for a sensitive assay or scaling up for industrial processes,
mastery of these fundamental calculations ensures that the foundation of any
chemical investigation remains solid.

In essence, the seemingly simple question of "what would it take" to prepare
a specific solution opens the door to a deeper appreciation of the meticulous
craft that is laboratory chemistry—balancing theory with practice to unlock



insights and innovations across countless fields.

If You Needed A15X104M Solution Of A Compound That
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