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When Two Substances Create A Solution, What Happens To Its Mass? A. The Mass Is
Increased. B. The Mass Is an intriguing question that often arises in chemistry and physics
discussions. Understanding what happens to the mass when two substances combine to form a
solution is fundamental for students, educators, and anyone interested in the sciences. In this
article, we will explore the principles behind mass conservation during the formation of solutions,
clarify common misconceptions, and provide detailed explanations to answer this question
comprehensively.

Understanding the Formation of a Solution

Before delving into what happens to the mass, it is essential to understand the process of forming a
solution. A solution is a homogeneous mixture composed of two or more substances: a solute and a
solvent. When these substances are combined, they interact at the molecular level, resulting in a
single, uniform phase.

What Are Solutes and Solvents?

e Solute: The substance that is dissolved in another substance. Examples include salt, sugar, or
gases like carbon dioxide.

¢ Solvent: The substance in which the solute dissolves. Common solvents include water,
alcohol, and acetone.

The Process of Dissolving

When a solute dissolves in a solvent, the molecules of the solute disperse among the molecules of the
solvent. This process involves interactions such as hydrogen bonding, ionic interactions, or Van der
Waals forces, depending on the substances involved. Importantly, the physical process of dissolving
does not alter the individual molecules; it only changes their arrangement and interactions.

Does the Mass Increase When Substances Combine?

This question touches on a core principle of chemistry: the law of conservation of mass. According to
this law, mass cannot be created or destroyed in a chemical or physical process. Therefore,



understanding whether the mass increases, decreases, or remains the same when two substances
form a solution is crucial.

The Law of Conservation of Mass

First established by Antoine Lavoisier in the 18th century, the law states that in a closed system, the
total mass remains constant regardless of the process occurring inside it. This principle applies to
the formation of solutions as well.

What Happens to Mass During Solution Formation?

When two substances are mixed to create a solution, no mass is lost or gained assuming the process
occurs in a closed environment. This means:

e The combined mass of the solute and solvent before mixing equals the total mass of the
resulting solution.

¢ Any change in mass would only occur due to external factors, such as evaporation of volatile
components or contamination, not the process of dissolving itself.

Common Misconceptions About Mass and Solutions

Despite the straightforward scientific explanation, misconceptions persist. Some people might think
that the mass increases because the solution is "heavier" than the individual substances, or that
mass might decrease due to the dissolving process. Clarifying these misconceptions is important.

Misconception 1: The Mass Increases Because the Solution Is
Heavier

This misconception arises from observing that solutions often seem more "substantial" or "dense."
However, the mass remains the same because the total amount of matter does not change. The
perceived difference is due to the added volume or density, not an increase in mass.

Misconception 2: Mass Decreases During Dissolution

Some might think that mass decreases because a substance appears to disappear or become less
tangible. In reality, mass only decreases if some part of the mixture escapes into the environment,
such as evaporation of a solvent. In a closed system, the mass remains constant.



Factors Affecting Mass in Practical Scenarios

While, in theory, the mass remains constant, real-world scenarios might seem to suggest otherwise
due to various factors.

Evaporation and Volatile Components

If the solvent or any component of the solution is volatile, it can evaporate, leading to a decrease in
mass. For example, when saltwater evaporates, the remaining salt and water masses decrease
unless the process is contained.

Contamination and External Influences

External factors such as contamination, leaks, or measurement errors can cause apparent
discrepancies in mass measurements. Accurate measurements require a closed system and precise
techniques.

Summarizing What Happens to the Mass When Two
Substances Create a Solution

Based on scientific principles and practical considerations, the answer to whether the mass
increases or decreases is clear:

The Mass Is

e Unchanged: In an ideal, closed system, the total mass remains constant when two substances
create a solution.

¢ Not Increased or Decreased by Dissolving: The process of dissolving does not add or
remove mass; it only redistributes existing matter.

¢ Potentially Decreased Due to External Factors: If components evaporate or escape, the
total mass can decrease, but this is due to external factors, not the formation of the solution
itself.

Conclusion

Understanding what happens to the mass when two substances create a solution is fundamental in
chemistry. The principle of conservation of mass dictates that, under controlled conditions, the total
mass before and after the formation of a solution remains the same. The process of dissolving



involves the redistribution of molecules without altering the total amount of matter present.
Therefore, the correct answer is that the mass is unchanged during the formation of a solution,
unless external factors like evaporation influence the system.

By grasping these concepts, students and enthusiasts can better appreciate the fundamental laws
governing matter and avoid common misconceptions related to mass and solutions. Remember, in
chemistry, mass is conserved, and understanding this principle is key to mastering the science of
mixtures and solutions.

Frequently Asked Questions

When two substances create a solution, what happens to the
total mass of the solution?

The total mass remains the same as the sum of the masses of the individual substances before

mixing.

Does creating a solution change the combined mass of the
substances involved?

No, the mass is conserved; it does not increase or decrease during the formation of a solution.

What principle explains the conservation of mass when two
substances form a solution?

The Law of Conservation of Mass states that mass cannot be created or destroyed in a chemical
reaction or physical change, including solution formation.

Can the mass of a solution be less than or greater than the
sum of the original substances?

In ideal conditions, the mass of the solution equals the sum of the initial masses; any deviations are
usually due to experimental errors or external factors.

What factors might cause the apparent change in mass when
creating a solution?

External factors like evaporation, contamination, or measurement errors can affect the observed
mass, but the actual mass remains conserved.

Is the statement 'The mass is increased' accurate when two
substances create a solution?

No, the mass is not increased; it remains the same, assuming no external loss or gain of material.



What happens to the mass if a chemical reaction occurs
during solution formation?

The mass remains conserved according to the law of conservation of mass, even if new substances
are formed.

How can we verify that mass remains constant when creating a
solution?

By carefully measuring the mass of the substances before and after mixing in a closed system,
ensuring no material is lost or gained.

In practical experiments, why might the measured mass of a
solution differ from the expected total?

Possible reasons include evaporation, absorption of moisture from the environment, or measurement
inaccuracies.

Additional Resources

Mass in Solutions: Unraveling the Science Behind Substance Combinations

When exploring the fascinating world of chemistry, one question often arises: What happens to the
mass when two substances combine to form a solution? The prevailing answer, supported by
scientific principles, is that the mass remains unchanged—a concept rooted in the law of
conservation of mass. In this detailed examination, we'll delve into the core principles, dispel
common misconceptions, and explore the nuances of how mass behaves during the formation of
solutions.

Understanding the Fundamentals: The Law of
Conservation of Mass

What Is the Law of Conservation of Mass?

At its core, the law of conservation of mass states that mass cannot be created or destroyed in a
chemical or physical process. This principle was first articulated by Antoine Lavoisier in the 18th
century and remains a fundamental concept in chemistry today.

- Key implication: The total mass of reactants before a process must equal the total mass of products
afterward.
- In the context of solutions: When two substances—say, salt and water—combine, the total mass of



the resulting solution should theoretically be the sum of the individual masses.

Implication for Solution Formation

Given this principle, when you mix a certain amount of solute (like salt or sugar) with a solvent (like
water), the mass of the resulting solution should be the sum of the two initial masses. For example:

- 50 grams of salt + 950 grams of water = approximately 1000 grams of saltwater solution

Note: In real-world scenarios, small measurement discrepancies can occur due to experimental
conditions, but the fundamental law holds true.

What Actually Happens When Substances Form a
Solution?

Physical vs. Chemical Changes

Understanding the nature of the change helps clarify mass behavior:
- Physical change: The substances retain their identities; only their arrangement or physical state
changes.

- Chemical change: New substances form with different properties, often involving energy changes.

Solution formation generally involves a physical change—solutes disperse uniformly throughout the
solvent without altering their chemical identities.

Mass During Dissolution

When a solute dissolves:

- The molecules or ions of the solute disperse evenly in the solvent.

- No new substances are produced in a chemical sense.

- The overall mass remains constant because no atoms are lost or gained.
Example: Dissolving sugar in water:

- 20 grams of sugar + 200 grams of water = 220 grams of sugar-water solution

The total mass remains unchanged because the molecules are simply dispersed, not destroyed or
created anew.



Common Misconceptions About Mass in Solutions

Is the Mass Always Increased?

Some might think that combining substances adds to the total mass, but this isn't necessarily
accurate:

- Adding substances increases total mass only if additional material is introduced.
- Simply mixing existing quantities does not change the overall mass.

Does the Mass Decrease or Disappear?

In some processes, such as evaporation or chemical reactions, mass can seem to decrease or
increase temporarily:

- Evaporation: Water vapor escapes into the air, leading to a loss in mass if not contained.
- Chemical reactions: May produce gases that escape, reducing the apparent mass of the remaining
substances.

However, in a closed system where no mass escapes, the total mass remains constant throughout
the process.

Factors That Can Affect Mass Measurements in
Practice

While theoretically the mass remains unchanged, real-world measurements may exhibit small
discrepancies due to:

- Measurement inaccuracies: Scale calibration errors or environmental factors.
- Loss of material: Gas escape during reactions or evaporation.
- Impurities and contamination: External substances can alter mass readings.

Important: When conducting experiments or observations, ensure a controlled environment to
accurately verify mass conservation.



Practical Examples and Applications

Mixing Salt and Water

- Scenario: You have 100 grams of salt and 900 grams of water.

- Process: Dissolve the salt into the water.

- Result: The total mass is approximately 1000 grams, with the salt evenly distributed.

- Observation: No change in total mass; the solution's mass is the sum of individual parts.

Preparing a Sugar Solution

- Scenario: 50 grams of sugar added to 200 grams of water.
- Outcome: The combined solution weighs about 250 grams.
- Note: No matter how well the sugar dissolves, the mass remains the sum of the parts.

Chemical Reactions Involving Gases

In reactions where gases are produced:

- If gases escape into the environment, the remaining mass decreases.
- For example, when baking bread, CO2 escapes, leading to a reduction in overall mass of the loaf.
- In closed systems, the total mass remains conserved, even with gas production.

Why Is Understanding Mass Conservation Important?

Grasping the concept of mass in solution formation has broad implications:

- Industrial processes: Ensuring accurate measurements in manufacturing, pharmaceuticals, and
chemical engineering.

- Laboratory experiments: Validating the principles of mass conservation for accurate results.

- Environmental science: Tracking mass transfer in ecosystems, pollution dispersal, and resource
management.

In essence, an understanding of how mass behaves during solution formation underpins many
scientific and industrial applications, emphasizing the importance of precise measurement and
control.



Conclusion: The Final Word on Mass in Solutions

In summary, when two substances form a solution, the total mass remains essentially unchanged—a
testament to the fundamental law of conservation of mass. Whether dissolving salt in water or
mixing chemicals in a laboratory, the total weight of the combined substances equals the sum of
their individual weights, provided no material escapes or is added during the process.

This principle not only simplifies calculations and predictions but also reinforces the understanding
that matter is conserved in physical and chemical processes—an insight that continues to be
foundational in scientific exploration and technological innovation.

Key Takeaways:

- The mass of a solution equals the combined mass of its components.

- Dissolution is a physical process that does not alter the total mass.

- External factors like evaporation or gas escape can affect measured mass but do not violate
conservation laws when systems are closed.

- Accurate measurement and understanding of these principles are crucial across science and
industry.

By appreciating the steadfastness of mass during solution formation, we gain a clearer picture of the
fundamental laws that govern the natural world, enabling more precise science and innovative
applications.
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