
The Solubility Of Salt Is 35. 7 G Per 100 G Of Water
At 25. 0oc. To Find The Percentage Of Salt In A

The Solubility Of Salt Is 35. 7 G Per 100 G Of Water At 25. 0oc. To Find The Percentage Of Salt In A

Understanding how to determine the percentage of salt in a solution is fundamental in chemistry,
especially when working with solutions, solubility, and concentration calculations. The given solubility of
salt—35.7 grams per 100 grams of water at 25.0°C—provides key information that allows us to calculate the
percentage of salt in a solution under specific conditions. This article will guide you through the process of
calculating the percentage of salt in a solution, explain relevant concepts, and explore practical applications
of solubility data.

---

Understanding Solubility and Its Significance

What Is Solubility?
Solubility refers to the maximum amount of a substance (solute) that can dissolve in a solvent at a specific
temperature, resulting in a saturated solution. It is typically expressed in grams of solute per 100 grams of
solvent, although other units are also used.

Importance of Solubility in Chemistry
- Determines how much solute can be dissolved in a solvent at a given temperature.
- Influences reaction rates and equilibrium in solution chemistry.
- Critical in industries such as pharmaceuticals, food processing, water treatment, and chemical
manufacturing.

Factors Affecting Solubility
- Temperature: Generally increases with temperature for most solids.
- Nature of solute and solvent: Like dissolves like, meaning polar solutes dissolve well in polar solvents.
- Pressure (primarily significant for gases).

---



Given Data and Its Relevance

The key data point provided is:

- Solubility of salt (sodium chloride, for example): 35.7 grams per 100 grams of water at 25.0°C.

This indicates that at 25°C, the maximum amount of salt that can be dissolved in 100 grams of water is 35.7
grams. Any amount exceeding this will result in a saturated or supersaturated solution, potentially leading
to salt crystallization.

---

Calculating the Percentage of Salt in a Solution

Calculating the percentage of salt involves knowing the actual amount of salt dissolved in a certain amount
of water and expressing this as a percentage by weight.

Definition of Percentage by Mass
\[
\text{Percentage of salt} = \left( \frac{\text{Mass of salt}}{\text{Mass of solution}} \right) \times 100
\]
or
\[
\text{Percentage of salt} = \left( \frac{\text{Mass of salt}}{\text{Mass of water} + \text{Mass of salt}} \right)
\times 100
\]

Note: If the solution is saturated, the maximum amount of salt dissolved corresponds to the solubility at the
given temperature.

Step-by-Step Calculation Method

1. Identify the amount of water used: Suppose you have 100 grams of water.

2. Determine the maximum amount of salt that can be dissolved: From the solubility data, 35.7 grams.

3. Calculate the total mass of the solution:



\[
\text{Mass of solution} = \text{Mass of water} + \text{Mass of salt} = 100\,g + 35.7\,g = 135.7\,g
\]

4. Calculate the percentage of salt in the saturated solution:

\[
\text{Percentage of salt} = \left( \frac{35.7\,g}{135.7\,g} \right) \times 100 \approx 26.3\%
\]

This indicates that in a saturated solution at 25°C, approximately 26.3% of the total solution's mass is salt.

---

Practical Examples and Applications

Example 1: Preparing a Saturated Salt Solution
Suppose you want to prepare a saturated solution of salt at 25°C:

- Step 1: Take 100 grams of water.
- Step 2: Add salt gradually until no more dissolves, reaching 35.7 grams.
- Step 3: The resulting solution has a salt percentage of approximately 26.3%.

This information is useful in processes requiring precise concentrations, such as in food preservation or
chemical reactions.

Example 2: Dilution Calculations
If you have a saturated solution and want to dilute it to a lower concentration:

- Given: A saturated solution with 26.3% salt.
- Goal: Prepare a solution with 10% salt.

Method:

- Use dilution formula:
\[
C_1 V_1 = C_2 V_2
\]



where \( C_1 \) and \( V_1 \) are the concentration and volume of the initial solution, and \( C_2 \) and \(
V_2 \) are the desired concentration and volume.

- Example Calculation:

Suppose you want 1 liter of 10% salt solution:

\[
V_1 = \frac{C_2 \times V_2}{C_1} = \frac{10\% \times 1000\,mL}{26.3\%} \approx 380.2\,mL
\]

- Conclusion: Mix approximately 380 mL of saturated solution with water to make 1 liter of 10% salt
solution.

---

Implications of Temperature on Solubility and Calculations

Temperature greatly influences solubility:

- Increase in temperature generally increases the solubility of solids.
- Decrease in temperature reduces the amount of salt that can be dissolved.

For example, if the solubility of salt at 50°C is higher than at 25°C, then more salt can be dissolved at higher
temperatures, impacting concentration calculations.

Practical tip: Always use solubility data specific to the temperature at which your solution will be prepared
or used.

---

Common Units and Conversions in Solubility Calculations

- Grams per 100 grams of water: The standard unit given in the problem.
- Percent by mass: Often used to express concentration.
- Molarity (M): Moles of solute per liter of solution, useful in reactions.
- Conversions:

| To convert grams to moles (for salt): | Divide grams by molar mass of salt (e.g., NaCl = 58.44 g/mol) |



|-----------------------------------------|--------------------------------------------------------------|
| Example: 35.7 g of NaCl | \(\frac{35.7}{58.44} \approx 0.611\, \text{mol}\) |

---

Summary and Key Takeaways

- The solubility of salt at 25°C is 35.7 grams per 100 grams of water.
- Saturated solutions at this temperature contain approximately 26.3% salt by weight.
- To find the percentage of salt in any solution, compare the amount of salt dissolved to the total solution
mass.
- Temperature impacts solubility, so always use data relevant to your specific conditions.
- Practical applications include preparing solutions with desired concentrations, understanding saturation
limits, and performing dilution calculations.

---

Conclusion

Understanding the relationship between solubility data and concentration calculations is vital in both
academic and industrial chemistry. The given solubility of 35.7 g per 100 g of water at 25°C allows chemists
to accurately determine the maximum salt content in solutions and to manipulate concentrations for various
applications. Whether you are preparing solutions, performing titrations, or analyzing chemical reactions,
mastering these calculations ensures precision and effectiveness in your work.

---

Remember: Always consider temperature, units, and the specific solute when performing solubility and
concentration calculations to ensure accuracy and reliability in your results.

Frequently Asked Questions

What is the solubility of salt at 25.0°C?
The solubility of salt at 25.0°C is 35.7 grams per 100 grams of water.



How do you calculate the percentage of salt in a solution given its
solubility?
The percentage of salt is calculated by dividing the amount of salt dissolved by the total solution weight and
multiplying by 100. For example, if 35.7 g of salt dissolves in 100 g of water, the percentage is (35.7 / 100) ×
100 = 35.7%.

If a solution contains 20 grams of salt in 100 grams of water at 25°C, what
is its percentage of salt?
The percentage of salt is (20 / 100) × 100 = 20%.

Why is the solubility of salt important in preparing saturated solutions?
Knowing the solubility helps in determining the maximum amount of salt that can dissolve in water at a
specific temperature, ensuring the solution is saturated without excess undissolved salt.

How does temperature affect the solubility of salt in water?
Generally, increasing temperature increases the solubility of salt in water, allowing more salt to dissolve at
higher temperatures.

What is the significance of the given solubility value when calculating
salt percentage in a solution?
It provides the maximum amount of salt that can dissolve in water at 25.0°C, which helps determine if a
solution is saturated or unsaturated and to calculate the percentage of salt present.

How would you find the percentage of salt if 25 grams of salt are
dissolved in 100 grams of water at 25°C?
The percentage of salt is (25 / 100) × 100 = 25%.
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Understanding the solubility of salts in water is fundamental in various scientific, industrial, and culinary
processes. When we say "The solubility of salt is 35.7 g per 100 g of water at 25.0°C," we are referring to
the maximum amount of salt that can dissolve in water at a specific temperature before the solution



becomes saturated. This knowledge allows chemists, food scientists, environmentalists, and engineers to
determine how much salt can be dissolved under certain conditions, which is crucial for tasks ranging from
creating saline solutions to designing industrial separation processes.

In this article, we will delve into the specifics of how to calculate the percentage of salt in a solution based
on its solubility, explore the underlying principles, and illustrate the process with examples. Whether
you're a student, a professional, or simply curious about the chemistry of solutions, this comprehensive
guide aims to demystify the concept and provide practical insight.

---

Understanding Solubility: The Basics

What Is Solubility?

Solubility refers to the maximum amount of a solute (in this case, salt) that can dissolve in a solvent (water)
at a given temperature to form a saturated solution. It is usually expressed in grams of solute per 100 grams
of solvent, but other units like molarity or parts per million are also used depending on context.

The solubility value of 35.7 g per 100 g of water at 25.0°C indicates that, when water is at room
temperature, it can hold up to 35.7 grams of salt before the excess begins to crystallize out, maintaining
equilibrium between dissolved salt and salt crystals.

Factors Affecting Solubility

Several factors influence solubility, including:
- Temperature: Generally, higher temperatures increase solubility for most salts.
- Nature of the solute and solvent: Chemical compatibility affects how well they dissolve.
- Pressure: Mainly relevant for gases; for solids and liquids, pressure has minimal effect.

In our context, the solubility value is specific to 25.0°C, which is considered room temperature and a
standard reference point.

---

Calculating the Percentage of Salt in a Solution

Why Calculate Percentage?

Determining the percentage of salt in a solution is important for:
- Preparing solutions with precise concentrations.
- Quality control in manufacturing.
- Understanding the composition of natural water sources.



- Culinary applications involving brines and salines.

The percentage, often expressed as weight/weight (w/w), indicates how much salt is present relative to
the total weight of the solution.

The Fundamental Concept

If we know:
- The maximum amount of salt that can dissolve at a given temperature (solubility).
- The actual amount of salt added or present in the solution.

We can determine the percentage of salt in the solution using the formula:

Percentage of salt (w/w) = (Mass of salt / Total mass of solution) × 100

In cases where the solution is saturated at the solubility limit, the total mass of the solution includes the
mass of water plus the mass of dissolved salt.

---

Step-by-Step Approach to Find the Percentage of Salt

Suppose you have a saturated solution at 25°C, with the maximum salt dissolved being 35.7 grams per 100
grams of water. Here's how to proceed:

1. Establish the Known Data

- Solubility of salt: 35.7 g per 100 g of water
- Mass of water used: For simplicity, assume 100 g (since the solubility is given per 100 g of water)
- Mass of dissolved salt: 35.7 g (at maximum solubility)

2. Calculate the Total Mass of the Solution

Total mass = mass of water + mass of salt
Total mass = 100 g + 35.7 g = 135.7 g

3. Calculate the Percentage of Salt (w/w)

Using the formula:

\[
\text{Percentage of salt} = \left( \frac{\text{Mass of salt}}{\text{Total mass of solution}} \right) \times 100
\]



Plugging in the numbers:

\[
\text{Percentage of salt} = \left( \frac{35.7}{135.7} \right) \times 100 \approx 26.3\%
\]

Thus, in this saturated solution, approximately 26.3% of the total solution's weight is salt.

---

Practical Examples and Applications

Example 1: Preparing a Saturated Salt Solution

Suppose a chemist wants to prepare exactly 200 g of a saturated salt solution at 25°C. How much salt and
water should they mix?

- Step 1: Use the solubility ratio:

For every 100 g water, 35.7 g salt dissolves.

- Step 2: Find the amount of water needed:

Since total solution is 200 g, let water be \(x\):

\[
\text{Salt} = 0.357 \times x
\]

\[
\text{Total} = x + 0.357x = 1.357x
\]

\[
1.357x = 200\,g \Rightarrow x = \frac{200}{1.357} \approx 147.4\,g
\]

- Step 3: Calculate salt:

\[
\text{Salt} = 0.357 \times 147.4 \approx 52.7\,g
\]



- Result: Mix approximately 147.4 g of water with 52.7 g of salt to produce 200 g of a saturated solution at
25°C.

Example 2: Determining Salt Content in a Sample

If a sample of a solution weighs 150 g and contains 40 g of dissolved salt, what is its percentage?

\[
\text{Percentage} = \left( \frac{40}{150} \right) \times 100 \approx 26.7\%
\]

Since this percentage exceeds the solubility limit (which corresponds to roughly 26.3%), it indicates the
solution is supersaturated or that some salt may have precipitated.

---

Limitations and Considerations

While the calculation appears straightforward, several factors can influence the accuracy:

- Purity of substances: Impurities can affect solubility.
- Temperature variations: Even slight deviations from 25°C can change solubility.
- Measurement precision: Accurate weighing and temperature control are essential.
- Saturation assumption: The calculations assume the solution is exactly saturated; real-world solutions may
be undersaturated or supersaturated.

---

Broader Implications and Real-World Applications

Understanding solubility and the ability to calculate solution composition has numerous practical
applications:

- Industrial manufacturing: Precise control of salt concentrations in products like saline solutions, food
preservation, and chemical syntheses.
- Environmental science: Assessing salinity in natural waters, which affects aquatic ecosystems.
- Medicine: Preparing intravenous saline solutions with specific concentrations.
- Culinary arts: Making brines and pickling solutions with accurate salt content.

Furthermore, scientists use solubility data to predict how solutions will behave under different conditions,
aiding in the design of separation processes like crystallization and filtration.

---



Conclusion

The statement "The solubility of salt is 35.7 g per 100 g of water at 25.0°C" encapsulates a fundamental
property that allows scientists and industry professionals to determine the composition of salt solutions
accurately. By understanding how to translate this solubility into practical calculations, one can prepare
solutions with precise concentrations, analyze natural samples, and optimize various processes.

Calculating the percentage of salt in a solution involves straightforward steps once the solubility data is
known. It requires considering the masses involved, applying the relevant formulas, and being mindful of
the conditions under which the data applies. Mastery of these concepts enhances one's ability to work
confidently in fields that rely on solution chemistry, ensuring accuracy, safety, and efficiency.

In summary, the knowledge of salt solubility at specific temperatures is not just a theoretical concept but a
vital tool in real-world applications, empowering professionals to manipulate and understand solutions with
confidence.
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