A Large Tank Contains 60 Litres Of Water In
Which 25 Grams Of Salt Is Dissolved. Brine
Containing 10

A Large Tank Contains 60 Litres Of Water In Which 25 Grams Of Salt Is Dissolved. Brine
Containing 10 is an intriguing starting point for exploring the principles of solution chemistry,
mixing, and concentration calculations. Whether you're a student delving into chemistry concepts or a
professional managing industrial solutions, understanding how to interpret and manipulate such data
is essential. This article aims to provide a comprehensive overview of the scenario, explaining key
concepts related to saltwater solutions, concentration calculations, and practical applications.

Understanding the Basic Scenario

Initial Conditions of the Tank

The problem begins with a large tank containing 60 liters of water, into which 25 grams of salt has
been dissolved. This sets the stage for various calculations involving concentration, dilution, and
solution behavior.

- Volume of water: 60 liters
- Mass of salt dissolved: 25 grams

Knowing these initial parameters allows us to determine the concentration of salt in the solution,
often expressed in units such as grams per liter or molarity.

What is Brine Containing 10?

The phrase "Brine containing 10" appears incomplete but is likely referencing a brine solution with a
concentration of 10 grams per liter or 10% salt solution. For clarity, we will interpret this as a brine
solution with 10 grams of salt per liter.

Concentration of Salt in the Original Solution

Calculating the Initial Concentration

To find the concentration of salt in the original solution, we use the formula:



\[ \text{Concentration} = \frac{\text{Mass of solute} } {\text{Volume of solution}} \]
Given:

- Mass of salt = 25 grams

- Volume of water = 60 liters

Therefore,

\[ \text{Initial concentration} = \frac{25\, \text{grams}} {60\, \text{liters}} \approx 0.4167\,
\text{grams per liter} \]

This indicates the initial salt concentration is approximately 0.417 g/L, a relatively dilute solution.

Understanding Brine and Its Concentrations

What is Brine?

Brine is a solution of salt (usually sodium chloride) in water. It is widely used in food preservation,
chemical processes, and industrial operations. The concentration of brine can vary significantly
depending on its application.

Common Types of Brine Concentrations

Brine solutions are often classified based on their salt content:

e Light brine: 5-10 grams per liter
e Moderate brine: 10-20 grams per liter

e Strong brine: 20 grams per liter and above

In this context, a brine containing 10 grams per liter is considered a moderate concentration, suitable
for various industrial and culinary uses.

Mixing and Dilution Processes



Adding More Brine to the Tank

Suppose we want to increase the salt concentration in the tank by adding brine containing 10 grams
per liter. This process involves dilution calculations.

Example:

- Volume of brine added: V b liters

- Salt concentration in brine: 10 g/L

- Salt added: 10 x V_b grams

Final concentration after mixing:

\[ C_{final} = \frac{\text{Total salt in solution}}{\text{Total volume of solution}} \]

\[ C_{final} = \frac{25\, \text{grams} + (10\, \text{g/L} \times V_b)}{60\, \text{liters} +V b} \]

This formula helps determine how much brine to add to reach a desired concentration.

Example Calculation: Achieving a Specific Concentration

Suppose the goal is to increase the salt concentration to 0.5 g/L in the tank:
\[ 0.5 =\frac{25 + 10 V_b}{60 + V b} \]

Solving for V_b:

\[ 0.5 (60 + V_b) =25+ 10V_b\]

\[30+ 05V b=254+10V_b\]

\[30-25=10V b-0.5V b\]

\[5=9.5V b\]

\[ V_b =\frac{5}{9.5} \approx 0.526\, \text{liters} \]

Adding approximately 0.526 liters of brine will raise the concentration to 0.5 g/L.

Implications and Practical Applications

Industrial Processes

Understanding how to manipulate salt concentrations is crucial in industries such as chemical
manufacturing, food processing, and water treatment. Accurate calculations ensure product
consistency and process efficiency.



Food Preservation

Brine solutions are used to cure meats and vegetables. Knowing the precise concentration helps in
achieving the desired preservation effect without over-salting.

Environmental Considerations

Disposal of saline solutions must be managed carefully to avoid environmental harm. Proper dilution
and understanding of concentrations help in complying with environmental standards.

Additional Concepts and Calculations

Molarity and Molar Mass

To convert grams of salt to molarity (moles per liter), knowledge of molar mass is essential.

- Sodium chloride (NaCl) molar mass = 58.44 g/mol
- Moles of salt in 25 grams:

\[ \text{Moles} = \frac{25}{58.44} \approx 0.427\, \text{mol} \]
- Molarity in the initial solution:
\[ M = \frac{0.427\, \text{mol}} {60\, \text{L}} \approx 0.00712\, \text{mol/L} \]

This very dilute molarity indicates the solution's low concentration.

Percent Solution

Expressing the solution as a percentage:
\[ \% \text{Salt} = \frac{\text{Mass of salt}}{\text{Mass of solution}} \times 100 \]

Assuming the density of water is 1 kg/L, the total mass of water is approximately 60 kg, and total
solution mass:

\[ 25\, \text{g} + 60,000\, \text{g} = 60,025\, \text{g} \]
Percent salt:
\[ \frac{25}{60025} \times 100 \approx 0.0416\% \]

This confirms the dilute nature of the solution.



Conclusion

The initial scenario of a large tank containing 60 liters of water with 25 grams of dissolved salt
provides a foundation for understanding key concepts in solution chemistry. Whether calculating
concentrations, determining how much brine to add for a desired solution strength, or converting
between different units, these principles are vital across multiple fields. By mastering these
calculations, professionals can ensure precise control over solution properties, leading to better
process management, product quality, and environmental compliance.

Summary of Key Points:

- Initial concentration is approximately 0.417 g/L.

- Brine with 10 g/L can be added to modify the solution.

- Dilution calculations help determine the volume of brine needed.

- Molarity and percentage solutions provide additional insights.

- Practical applications span industry, food preservation, and environmental management.

Understanding and applying these concepts ensures effective management of saline solutions in
various real-world contexts.

Frequently Asked Questions

What is the initial concentration of salt in the tank?

The initial concentration is 25 grams of salt in 60 liters of water, which is approximately 0.4167 grams
per liter.

If brine containing 10 grams of salt per liter is added to the
tank, what will be the new concentration after mixing?

The new concentration depends on the volume of brine added. If V liters of brine are added, the total
salt becomes 25 + 10V grams, and the total volume becomes 60 + V liters. The concentration is then
(25 + 10V) / (60 + V) grams per liter.

How much brine needs to be added to double the amount of
salt in the tank?

To double the salt from 25 grams to 50 grams, add V liters of brine containing 10 grams per liter such
that 10V = 25, which gives V = 2.5 liters.



What is the final concentration if 5 liters of brine with 10
grams per liter are added?

Total salt = 25 + (10 5) = 25 + 50 = 75 grams. Total volume = 60 + 5 = 65 liters. Final concentration
= 75/ 65 = 1.154 grams per liter.

If the goal is to dilute the salt to 0.5 grams per liter, how
much brine should be added?

Set the final concentration to 0.5 g/L: (25 + 10V) / (60 + V) = 0.5. Solving for V: (25 + 10V) = 0.5(60
+V)=>25+10V=30+05V=>10V-05V=5=95V=5=V=0.526 liters.

What is the percentage increase in salt after adding 10 liters
of brine?

Salt before addition = 25 grams. Salt after = 25 + (10 10) = 125 grams. Percentage increase = ((125
-25)/25) 100% = 400%.

If the tank is emptied and refilled with pure water, how much
water must be removed to maintain the same salt
concentration?

To keep the same concentration of approximately 0.4167 g/L, removing 10 liters of water containing
0.4167 10 = 4.167 grams of salt and replacing it with pure water maintains the concentration.

Can the salt concentration reach 1 gram per liter by adding
brine? If so, how much brine is needed?

Yes. Toreach 1 g/L, set (25 + 10V) / (60 + V) = 1. Solving: 25 + 10V=60+V=10V-V=60-25=
9V =35=V = 3.89 liters.

What are the implications of adding brine with higher salt
concentration than the current mixture?

Adding brine with higher salt concentration increases the overall salt content more rapidly, elevating
the salt concentration in the tank faster and potentially leading to saturation or higher salinity levels.

Additional Resources
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Introduction: Unveiling the Dynamics of Saltwater
Solutions

Saltwater solutions are fundamental in numerous scientific, industrial, and environmental contexts.
The precise understanding of how salt dissolves and distributes within a given volume of water is
essential for applications ranging from water treatment to chemical manufacturing. The scenario
involving a large tank with 60 liters of water containing 25 grams of dissolved salt offers a compelling
case study in solution concentration, dilution processes, and the principles governing solubility. This
article explores this scenario comprehensively, analyzing the initial conditions, the chemistry
involved, and the implications of adding brine containing 10% salt concentration.

Understanding the Initial Setup: The Tank’s
Composition

1. Volume of Water and Its Significance

The initial volume of water in the tank is 60 liters. In practical terms, this is a substantial amount,
roughly equivalent to 60,000 milliliters. Water's role as a solvent makes it a universal medium for
dissolving salts like sodium chloride (common table salt).

The volume directly influences the concentration of dissolved salt, which is a critical factor in

understanding the solution’s properties. Larger volumes dilute the salt more than smaller ones,
affecting factors such as conductivity, taste, and chemical reactivity.

2. Dissolved Salt Quantity and Concentration

In this scenario, 25 grams of salt are dissolved in 60 liters of water. To understand the solution's
concentration, it's essential to convert this into a standard measure, such as grams per liter (g/L):

- Concentration (initial) = 25 grams / 60 liters = 0.417 g/L

This concentration indicates a relatively dilute solution, as typical seawater contains about 35 g of salt
per liter, roughly 80 times more concentrated.

Implication: The initial salt concentration is low, representing a lightly salted water solution, which is
typical in many industrial and environmental settings.



Understanding Brine: Composition and Characteristics

1. What Is Brine?

Brine refers to water saturated or partially saturated with salt, often containing a high percentage of
dissolved salt. It is commonly used in various applications, such as food preservation, de-icing,
chemical manufacturing, and desalination processes.

In the context of this article, "brine containing 10" likely refers to brine with 10% salt concentration,
which is a typical strength used in industrial applications.

2. Concentration Details of the Brine

A brine solution with a 10% salt concentration means:

- 10% salt by weight in the solution
- For every 100 grams of solution, 10 grams are salt

Implication: Such brine is significantly more concentrated than the initial solution in the tank, offering
potential for dilution or other chemical reactions upon mixing.

Analyzing the Core Scenario: Mixing and Its Effects

1. Potential Goals of Mixing Brine with the Tank Water

Understanding the purpose behind adding brine to the tank can clarify the process:
- Dilution: To reduce the salt concentration

- Concentration: To increase salt content

- Chemical Reaction: To facilitate specific reactions or precipitations

- Industrial Processing: To achieve desired solution characteristics

Given the initial data, the most common scenario involves dilution, where the addition of a
concentrated brine modifies the existing salt concentration.

2. Quantitative Analysis of Mixing

Suppose a certain volume of brine is added to the tank. To analyze the outcome, key parameters



include:

- Volume of brine added (V_b)
- Salt concentration of the brine (10%)
- Initial volume and salt content

Calculations:

- The amount of salt in the brine (per liter):
- Since 10% is 10 grams per 100 mL, or 100 grams per liter
- Saltin 1 liter of brine: 100 grams

- Total salt after addition:
- Initial salt: 25 grams
- Salt in added brine: 100 grams per liter x V_b (in liters)

- Total volume after mixing:
- 60 liters +V b

- Final concentration (g/L):

\[
C_{final} =\frac{25 + (100 \times V_b)}{60 + V_b}

\]

This formula allows for precise calculation of the resulting salt concentration based on the volume of
brine added.

Implications of Dilution and Concentration Changes

1. Calculating Final Salt Concentration for Different Volumes
of Brine

Let’s consider some practical examples:

- Adding 1 liter of brine:

\[

C {final} =\frac{25 + 100}{60 + 1} = \frac{125}{61} \approx 2.05\, \text{g/L}
\]

- Adding 5 liters of brine:

\[

C _{final} =\frac{25 + 500}{60 + 5} = \frac{525}{65} \approx 8.08\, \text{g/L}
\]



- Adding 10 liters of brine:

\[

C_{final} =\frac{25 + 1000}{60 + 10} = \frac{1025}{70} \approx 14.64\, \text{g/L}
\]

Observation: As the volume of added brine increases, the salt concentration in the tank increases
proportionally, approaching the concentration of the brine itself.

2. Practical Considerations in Industrial Settings

- Dilution Control: Precise calculations are essential to achieve desired salt concentrations, especially
in processes where specific ionic strengths are necessary.

- Salt Precipitation Risks: Over-concentrating solutions can lead to salt precipitates, clogging pipes or
affecting process efficiency.

- Solution Homogeneity: Proper mixing ensures uniform salt distribution, avoiding localized high or low
concentrations that could affect subsequent reactions.

Environmental and Safety Aspects

1. Environmental Impact of Salt Solutions

Disposal or discharge of salt-laden water must adhere to environmental regulations to prevent soil
and water contamination. High salinity can harm aquatic life and disrupt ecosystems.

Key considerations include:
- Dilution before disposal

- Use of neutralizing agents if necessary
- Monitoring salt concentrations in effluents

2. Safety in Handling Brine and Salt Solutions

While generally safe at low concentrations, handling large volumes of concentrated brine requires
safety precautions:

- Protective equipment: Gloves, goggles, and protective clothing
- Proper storage: To prevent leaks and spills
- Training: For personnel involved in transfer and mixing operations



Broader Applications and Relevance

1. Industrial Uses of Salt Solutions

- Chemical manufacturing: As a raw material or reactant
- Food industry: Salting and preservation

- De-icing: On roads during winter

- Water treatment: Softening and desalination processes

2. Scientific and Educational Significance

Understanding the principles demonstrated in this scenario aids in:

- Teaching solution chemistry
- Designing experiments involving solubility and concentration
- Developing models for environmental salt management

Conclusion: The Interplay of Chemistry and
Engineering

The scenario involving a large tank with 60 liters of water containing 25 grams of salt, and the
addition of brine with 10% salt concentration, exemplifies fundamental concepts in solution
chemistry. It underscores the importance of precise calculations in achieving desired solution
properties, the environmental considerations of managing salt solutions, and the industrial relevance
of such processes.

Through detailed analysis, we see that small changes in the volume of added brine significantly
impact the salt concentration, influencing the solution’s properties and potential applications.
Whether in environmental management, industrial processing, or scientific research, understanding
these principles is vital for optimizing operations, ensuring safety, and minimizing environmental
impact.

In essence, this scenario encapsulates the delicate balance between chemistry and engineering,
demonstrating how fundamental principles underpin real-world applications across various sectors.
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