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Understanding the heating process of substances is fundamental in physics and chemistry.
When a substance is heated, its energy content increases, leading to phase changes such
as melting, boiling, or sublimation. The heating curve is a graphical representation that
illustrates how a substance's temperature changes in response to added heat over time,
revealing crucial insights into its thermodynamic behavior. Among the various sections of
the heating curve, identifying which part corresponds to specific phase changes is
essential for understanding the underlying physical phenomena. This article aims to
explore the heating curve in detail, emphasizing which section depicts the energy gain as
a substance transitions from solid to gas, and providing a comprehensive overview of the
concepts involved.

Understanding the Heating Curve: An Overview

The heating curve plots temperature (usually on the y-axis) against heat energy or time
(on the x-axis). It typically features several distinct sections, each corresponding to unique
physical states or phase changes of the substance being heated.

Components of a Heating Curve

A typical heating curve consists of:
1. Solid Heating Phase: The initial slope where the solid's temperature rises
uniformly as heat is added.

2. Melting Plateau (Fusion): A flat section where the substance undergoes a phase
change from solid to liquid at constant temperature.

3. Liquid Heating Phase: The temperature of the liquid increases as heat continues to
be supplied.

4. Boiling Plateau (Vaporization): A flat section where the liquid transitions into
vapor, maintaining a constant temperature.



5. Gas Heating Phase: The temperature of the gas rises as energy is further added.

Each section provides information about the energy states and phase transitions occurring
within the substance.

Which Section Represents Energy Gain During
Solid to Gas Transition?

The transition from a solid directly to a gas can occur via sublimation, bypassing the liquid
phase. In the heating curve, this process is manifested as a sublimation plateau—a flat
section where the substance changes phase directly from solid to gas at a constant
temperature.

Key Sections Related to the Solid-Gas Transition

The specific part of the heating curve illustrating energy gain during the solid-to-gas
change is:

- Sublimation Plateau: When sublimation occurs, the substance absorbs energy without a
change in temperature, transitioning directly from solid to gas.

Alternatively, if the substance melts first and then vaporizes, the energy gain is
represented across:

- Melting (Fusion) Section: The phase change from solid to liquid.
- Boiling (Vaporization) Section: The phase change from liquid to gas.

In the context of direct sublimation, the key section is the sublimation plateau.

Understanding the Sublimation Plateau

On the heating curve, the sublimation plateau appears as a horizontal line at the
sublimation temperature (e.g., dry ice sublimates at -78.5°C). During this phase:

- The temperature remains constant despite continuous heat input.

- The energy supplied is used entirely for overcoming the intermolecular forces holding
the molecules in the solid phase.

- The substance transitions directly from solid to gas, gaining energy in the process.

This phase is critical for understanding the energy dynamics in phase transitions that skip
the liquid stage.



Thermodynamics of Phase Changes on the
Heating Curve

To grasp which section corresponds to energy gain during the solid-to-gas transition, it's
essential to understand the underlying thermodynamics.

Latent Heat and Phase Changes

- Latent Heat of Fusion (L f): The heat required to change a unit mass of a substance from
solid to liquid at constant temperature.

- Latent Heat of Vaporization (L v): The heat required to convert a unit mass of liquid into
vapor at constant temperature.

- Latent Heat of Sublimation (L_s): The heat needed for a direct transition from solid to
gas.

During phase change sections (melting, boiling, sublimation), the temperature remains
constant, and the energy supplied is used for changing the phase, not increasing
temperature.

Energy Gain in Each Section

| Section | Energy Gain | Phase Change | Temperature Behavior

I | I |

| Solid Heating | Yes | No | Temperature rises linearly |

| Melting (Fusion) | Yes | Solid to liquid | Temperature remains constant |

| Liquid Heating | Yes | No | Temperature rises linearly |

| Boiling (Vaporization) | Yes | Liquid to gas | Temperature remains constant |

| Gas Heating | Yes | No | Temperature rises linearly |

| Sublimation (Direct solid to gas)| Yes | Solid directly to gas | Temperature remains
constant |

Note: In the sublimation process, the energy supplied during that plateau increases the
energy of the molecules in the solid phase, enabling their transition directly into gas.

Visualizing the Heating Curve for Different
Transitions



Understanding the sections of the heating curve becomes clearer when visualized. Here’s
what each part looks like:

Graphical Representation

- The initial slope shows a steady increase in temperature as the solid absorbs heat.
- The melting plateau appears as a flat horizontal line at the melting temperature.

- The next slope represents the temperature rise of the liquid.

- The boiling plateau is another flat line at boiling temperature.

- The final slope indicates the temperature increase of the gas phase.

For sublimation, the flat plateau occurs at the sublimation temperature, representing the
direct solid-to-gas transition.

Implications for Energy Transfer

- During the flat phases (melting, boiling, sublimation), energy is used for phase change,
not temperature increase.
- The amount of energy needed depends on the specific latent heat values.

Practical Examples and Applications

Understanding which section of the heating curve corresponds to energy gain during the
solid-to-gas transition has practical significance across various fields.

Examples

- Dry Ice Sublimation: Dry ice (solid COz2) sublimates directly into gas. The energy gain
occurs during the sublimation plateau.

- Purification Processes: Sublimation is used to purify substances, requiring precise
control of energy input at the sublimation phase.

- Meteorology and Climate Science: Sublimation plays a role in snow and ice sublimation
processes, impacting weather patterns.

Applications

- Designing heating systems that optimize energy transfer during phase changes.
- Manufacturing processes that rely on sublimation or controlled melting.
- Cryogenics and thermal management involving phase transitions.



Summary: Which Section Shows The Energy Gain
From Solid To Gas?

To directly answer the question:

The section of the heating curve that shows the energy gain of a substance as it changes
from solid to gas is the sublimation plateau (or sublimation phase).

In cases where sublimation is not explicitly depicted, the energy gain associated with this
transition is represented by the combined effect of the melting and boiling phases if the
process involves melting first and then vaporization.

Key points:

- Sublimation involves a direct transition from solid to gas, represented by a flat plateau at
the sublimation temperature.

- During this plateau, energy is absorbed without temperature change, facilitating phase
transition.

- The energy absorbed corresponds to the latent heat of sublimation.

Conclusion

Understanding which section of the heating curve illustrates the energy gain during the
transition from solid to gas is crucial for comprehending phase change processes. Whether
through sublimation directly from solid to gas or via melting and boiling, these plateaus
reflect the energy absorbed as latent heat, with temperature remaining constant during
these phases. Recognizing these sections allows scientists, engineers, and students to
analyze thermodynamic processes accurately, optimize industrial applications, and deepen
their grasp of physical phenomena related to heat transfer and phase transitions.

Additional Resources

For further learning, consider exploring:

- Thermodynamics textbooks covering phase changes and latent heats.

- Laboratory experiments on heating curves and phase transitions.

- Educational videos demonstrating sublimation and other phase changes.
- Interactive simulations of heating curves for different substances.



By mastering these concepts, you can better understand the fundamental principles
governing energy transfer during phase changes, especially from solid to gas.

Frequently Asked Questions

Which section of the heating curve represents the phase
change from solid to liquid?

The section where the temperature remains constant while heat is added during melting
(fusion) is the phase change from solid to liquid, typically called the melting point plateau.

What does the flat section on a heating curve indicate
when a substance changes from solid to gas?

The flat section indicates a phase change where the substance transitions directly from
solid to gas through sublimation, with energy being used for phase change rather than
temperature increase.

At which point on the heating curve does the substance
gain energy without an increase in temperature?

During the phase change sections—melting, boiling, or sublimation—where the
temperature remains constant as energy is added to convert the substance from one phase
to another.

How can you identify the section of the heating curve
that shows energy gain during the transition from solid
to gas?

It is the segment where the temperature remains steady at the sublimation point while
energy continues to be added, indicating the direct transition from solid to gas.

Why does the temperature stay constant during the
phase change from solid to gas on the heating curve?

Because all the energy added is used to overcome intermolecular forces during
sublimation, not to increase temperature, resulting in a plateau on the heating curve.

Additional Resources
Understanding the Heating Curve: The Energy Gain of a Substance During Phase Changes

The process of heating a substance involves more than just increasing its temperature.



When a substance undergoes a phase change—such as from solid to liquid, or liquid to
gas—the energy added to it does not immediately raise its temperature. Instead, it
contributes to changing the substance’s phase, which is often represented visually by the
heating curve. This curve provides a detailed insight into how a substance absorbs energy
during heating and illustrates the intricate relationship between energy input,
temperature change, and phase transitions.

In this comprehensive review, we will explore the heating curve in depth, focusing on
which section of the curve corresponds to the energy gain during phase changes,
especially as the substance transitions from solid to gas. We will analyze the shape and
segments of the heating curve, interpret key features, and understand the physical
principles governing each stage.

What is a Heating Curve? An Overview

A heating curve is a graph that depicts the temperature of a substance as a function of the
amount of heat energy added over time. It provides a visual understanding of how energy
impacts a material's temperature and phase.

Key features of a typical heating curve include:

- Initial solid phase: The temperature increases as heat is added.

- Phase transition from solid to liquid (melting): Temperature remains constant while the
substance absorbs energy to overcome solid structure.

- Liquid phase: Temperature increases again after melting.

- Phase transition from liquid to gas (vaporization): Temperature remains constant during
boiling/evaporation.

- Gas phase: Temperature increases once vaporization is complete.

This pattern produces a characteristic "staircase" shape, with horizontal segments

indicating phase changes, and sloped segments showing temperature increases at
constant heat input.

Dissecting the Heating Curve: Segments and
Their Significance

Understanding the heating curve necessitates examining its different sections:
1. Solid Heating (Rising Slope)

- Description: The initial segment where the temperature of the solid increases as heat is
added.



- Physical process: Molecules gain kinetic energy, vibrating more vigorously.
- Energy relationship: The heat added (Q) relates to temperature change via the specific
heat capacity of the solid (c_s):

\[
Q=mc s\Delta T
\]

- Significance: This phase reflects the energy required to raise the temperature of the solid
without changing its phase.

2. Melting (Phase Change from Solid to Liquid)

- Description: The flat, horizontal segment where temperature remains constant despite
continuous heat input.

- Physical process: Energy is used to break the orderly lattice of the solid—overcoming
intermolecular forces—without increasing temperature.

- Latent heat of fusion (L _f): The amount of heat needed per unit mass for melting.

\[
Q=mLf
\]

- Importance: This section directly represents the energy gain associated with the phase
change from solid to liquid, often called the latent heat or enthalpy of fusion.

3. Liquid Heating (Post-Melting Slope)

- Description: After melting, the liquid's temperature begins to rise as heat continues to be
added.

- Physical process: Molecules move more vigorously, increasing kinetic energy.

- Key parameters: Specific heat capacity of the liquid (c_l).

\[
Q=mc 1\Delta T

\]

- Role: This segment shows the energy increase that raises the temperature of the liquid
phase.

4. Vaporization (Phase Change from Liquid to Gas)

- Description: Another flat, horizontal segment where temperature remains constant
during boiling.

- Physical process: Energy is used to overcome intermolecular forces in the liquid, forming
vapor.

- Latent heat of vaporization (L v): Energy per unit mass required for vaporization.

\[
Q=mLyv
\]



- Significance: This section directly corresponds to the energy gain associated with the
phase change from liquid to gas.

5. Gas Heating (Final Slope)

- Description: Once all the liquid has vaporized, the temperature of the gas increases with
additional heat.

- Physical process: Molecules move faster, increasing kinetic energy.

- Parameters: Specific heat capacity of the gas (c_g).

\[
Q=mc g\DeltaT

\]

- Summary: The final segment indicates the energy gain as the gas warms further.

Which Section Represents the Energy Gain
During Phase Changes?

The core question revolves around identifying the specific section of the heating curve
that corresponds to the energy gain during phase transitions, especially from solid to gas.

1. Horizontal Segments: The Phase Change Zones

- Phase change sections are characterized by horizontal lines on the heating curve.

- During these segments, temperature remains constant despite continuous heat input.
- The energy added during these phases is not used to increase kinetic energy
(temperature) but to alter the potential energy of the molecules—breaking bonds or
overcoming intermolecular forces.

2. Vertical (Sloped) Segments: Temperature Increase

- These segments indicate the increase in temperature of the substance.
- The energy added is primarily translational kinetic energy raising the temperature, not
changing phase.

3. Focusing on the Solid-to-Gas Transition

- The entire process from the initial solid phase through melting, vaporization, and into the
gas phase involves multiple energy exchanges.

- The specific section that shows the energy gain associated with changing from solid
directly to gas is the combination of the two phase change segments:

- Melting (solid to liquid): energy gain related to overcoming solid structure.
- Vaporization (liquid to gas): energy gain related to overcoming liquid's intermolecular
forces.



Therefore, the section of the heating curve that most directly illustrates the energy gain
from solid to gas is:

- The combined flat segment that includes both phase changes—from solid to liquid and
then liquid to gas.

4. In Cases of Direct Solid-to-Gas Transition (Sublimation)

- Some substances undergo sublimation directly from solid to gas.

- In such cases, the horizontal segment on the heating curve would extend directly from
the solid phase to the gas phase, representing the latent heat of sublimation.

- Again, this horizontal plateau signifies the energy absorbed during phase change,
independent of temperature increase.

Understanding Latent Heat and Its Role in the
Heating Curve

The key to interpreting the section of the heating curve related to energy gain during
phase transitions lies in latent heats:

- Latent heat of fusion (L _f): Energy required to change solid to liquid at constant
temperature.

- Latent heat of vaporization (L v): Energy required to change liquid to gas at constant
temperature.

- Latent heat of sublimation: For substances transitioning directly from solid to gas.

Why are these important?

- During phase change phases, temperature remains constant despite continuous heat
input.

- The added energy goes into altering the potential energy of molecules, not kinetic
energy.

- This energy is stored as latent heat, which is absorbed or released during phase
transitions.

Physical Principles Underpinning the Heating
Curve

1. Conservation of Energy

- The energy added to the substance is partitioned between increasing kinetic energy



(raising temperature) and potential energy (changing phase).
- During phase changes, all the added energy goes into potential energy (latent heat).

2. Intermolecular Forces

- The energy required for phase change is directly related to intermolecular forces:
- Strong forces (e.g., in ionic or covalent solids) require more latent heat.
- Weaker forces (e.g., in molecular gases) require less.

3. Thermodynamic Perspective

- The process can be described using thermodynamic principles, where the enthalpy
change (AH) during phase change corresponds to latent heat.

- The Clausius-Clapeyron equation relates vapor pressure to temperature, explaining the
phase transition process.

Practical Applications and Implications

Understanding which section of the heating curve corresponds to energy gain during
phase change is vital in various scientific and engineering applications:

- Design of heating systems: To optimize energy use during melting or boiling.

- Material processing: Controlling phase transitions during manufacturing.

- Climate science: Studying sublimation and evaporation processes.

- Thermodynamics education: Clarifying the distinction between temperature change and
phase change energy.

Summary: Which Section Shows the Energy Gain
During Solid-to-Gas Transition?

- The section of a heating curve that most directly shows the energy gain associated with
the phase change from solid to gas is:

- The horizontal plateau that begins with melting (solid to liquid) and continues through
vaporization (liquid to gas), especially in cases of sublimation where the phase change
occurs directly from solid to
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