
ENERGY CHANGE FROM SOLID TO
LIQUID

What happens in a change of State from liquid to solid?

In the change of state from liquid to solid energy is given off. The energy given off by this transition is the

same amount as the energy required to freeze the matter. A very common phase change is between liquid

and gases. This change of state is referred to as vaporization/boiling (liquid to gas) or condensation (gas to

liquid).

How does a substance change from a gaseous phase to a liquid phase?

The process by which a substance changes from the gaseous phase to the liquid phase is known as

condensation. The transition of the solid phase to the gaseous phase without passing the intermediate liquid

phase is known as sublimation. It will interest you to know that every object in existence undergoes a state

change.

What is a phase change between a liquid and a solid?

A very common phase change is between liquid and solids. When a liquid is converted to a solid,this change

of state is referred to as freezing,and it is an exothermic reaction i.e. it releases heat,warming up its

surroundings.

What happens when a liquid becomes a solid?

The opposite process,a liquid becoming a solid,is called solidification. For any pure substance,the

temperature at which melting occurs -- known as the melting point -- is a characteristic of that substance. It

requires energy for a solid to melt into a liquid.

Why do liquids have more kinetic energy than solids?

In the liquid phase the particles of a substance have more kinetic energy that those in a solid. The atoms and

molecules have more movementresulting in a higher kinetic energy. In the change of state from solid to liquid

there is energy required to overcome the binding forces that maintain its solid structure.

What is the energy given off by a phase change?

The energy given off by this transition is the same amount as the energy required to freeze the matter. A very

common phase change is between liquid and gases. This change of state is referred to as
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vaporization/boiling (liquid to gas) or condensation (gas to liquid). So what is going on a microscopic level?

Energy Changes That Accompany Phase Changes.

Phase changes are always accompanied by a

change in the energy of a system. For example,

converting a liquid, in which the molecules are close

together, to a gas, in which the molecules are, on

average, far apart, requires an input of energy

(heat) to give the molecules enough kinetic energy

to allow them to overcome the ???

A liquid is a state of matter in which atoms or

molecules are constantly in contact but have

enough energy to keep changing positions relative

to one another.  The change from solid to liquid

usually does not significantly change the volume of

a substance. However, the change from a liquid to a

gas significantly increases the volume of a 

When a liquid is boiled (or vaporized), energy is

required to move the molecules apart to go from the

liquid phase to the gas phase. The energy which a

liquid absorbs when it vaporizes is known as the

enthalpy of vaporization (??H vap). In the case of

water, the molar enthalpy of vaporization is

((dfrac{40.67;kJ}{mol})). In other words

(C) 2025 Solar Energy Resources 2 / 10 Web: https://www.gebroedersducaat.nl



ENERGY CHANGE FROM SOLID TO
LIQUID

In the liquid phase the particles of a substance have

more kinetic energy that those in a solid. The atoms

and molecules have more movement resulting in a

higher kinetic energy. In the change of state from

solid to liquid there is energy required to overcome

the binding forces that maintain its solid structure.

Phase Changes of Matter Listed By State . Another

way to list phase changes is by states of matter: .

Solids: Solids can melt into liquids or sublime into

gases.Solids form by deposition from gases or

freezing of liquids. Liquids: Liquids can vaporize into

gases or freeze into solids.Liquids form by the

condensation of gases and melting of solids.

When energy is transferred to dry ice, the solid

carbon dioxide does not melt to liquid carbon

dioxide. Instead, the solid changes directly to a gas.

This process is called sublimation. Sublimation

occurs when molecules of a solid move fast enough

to overcome the attractions from other molecules

and become a gas.
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Energy Changes That Accompany Phase Changes.

Phase changes are always accompanied by a

change in the energy of a system. For example,

converting a liquid, in which the molecules are close

together, to a gas, in which the molecules are, on

average, far apart, requires an input of energy

(heat) to give the molecules enough kinetic energy

to allow them to ???

The following plot shows the Gibbs energy as a

function of temperature, including phase changes

from solid to liquid (melting) and liquid to gas

(boiling).  Figure 13.5: Behavior of the Gibbs free

energy across the solid-liquid phase (left) and

liquid-gas (right) transitions for benzene.

Also during the transition from the solid to the liquid

state, a sudden change of the binding energy

occurs. While the molecules in the solid state are

firmly bound to a specific location due to the great

binding forces, the molecules in the liquid state can

move relatively freely due to the weak binding

forces.

(C) 2025 Solar Energy Resources 4 / 10 Web: https://www.gebroedersducaat.nl



ENERGY CHANGE FROM SOLID TO
LIQUID

The energy per unit mass required to change a

substance from the solid phase to the liquid phase,

or released when the substance changes from liquid

to solid, is known as the heat of fusion. The energy

per unit mass required to change a substance from

the liquid phase to the vapor phase is known as the

heat of vaporization. The strength of the 

Even more energy is required to vaporize water; it

would take 2256 kJ to change 1 kg of liquid water at

the normal boiling point ((100^oC) at atmospheric

pressure) to steam (water vapor). This example

shows that the energy for a phase change is

enormous compared to energy associated with

temperature changes without a phase change.

Example 5: Identifying the Term for Energy

Absorbed When a Solid Melts at a Constant

Temperature. The graph below shows how the

temperature of a solid changes over time when

heated. The part of the graph marked X indicates

the point at which a change of state from a solid to

liquid occurs.
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You can''t drink solid or vapor water. You need it in

a liquid state. Similarly, other compounds are more

useful in a particular state. The important part of

state changes is the amount of energy that must be

added or taken out to change the state. The

temperature of a phase change remains constant

while the energy is exchanged.

Heating Curves; Phase Change Energetics;

Applications of Phase Changes; Summary; Let's

assume we have a block of ice, H 2 O (s), at

???10?C and 1 atm of pressure, and we begin

heating it.We would monitor the temperature and

continue heating until the ice first turns into liquid

water, H 2 O (l), and with enough heat, eventually to

steam, H 2 O (g).If we were to make a plot of ???

The energy per unit mass required to change a

substance from the solid phase to the liquid phase,

or released when the substance changes from liquid

to solid, is known as the heat of fusion. The energy

per unit mass required to change a substance from

the liquid phase to the vapor phase is known as the

heat of vaporization. The strength of the 
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The Energy of Gases, Solids and Liquids The three

basic states of matter have different amounts of

kinetic (movement) energy: in a solid, the particles

vibrate about a fixed point. If you add heat energy to

a solid, the particles will vibrate with larger and

larger amplitudes (''wobbles'') and eventually more

and more of these particles will be 

Changes from a less-ordered state to a

more-ordered state (such as a liquid to a solid) are

always exothermic. The conversion of a solid to a

liquid is called fusion (or melting). The energy

required to melt 1 mol of a substance ???

The energy released upon freezing, known as the

enthalpy of fusion, is a latent heat and is exactly the

same as the energy required to melt the same

amount of the solid. Interactive: Phase

ChangeMatter exists as solids, liquids and gases,

and can change state between these. The model

shows a liquid material on the left (small atoms).
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This diagram shows the nomenclature for the

different phase transitions. In physics, chemistry,

and other related fields like biology, a phase

transition (or phase change) is the physical process

of transition between one state of a medium and

another. Commonly the term is used to refer to

changes among the basic states of matter: solid,

liquid, and gas, and in rare cases, plasma.

Changes of state between solids, liquids and gases.

This page looks at what happens to the particles in

solids, liquids and gases during changes of state. 

those forces aren''t strong enough to overcome the

energy of the moving particles and trap them into a

solid. As you cool a liquid, removing energy from it,

the movement of the particles 

The energy change associated with the vaporization

process is the enthalpy of vaporization,  The

temperature at which the solid and liquid phases of

a given substance are in equilibrium is called the

melting point of the solid or the freezing point of the

liquid. Use of one term or the other is normally

dictated by the direction of the phase 

(C) 2025 Solar Energy Resources 8 / 10 Web: https://www.gebroedersducaat.nl



ENERGY CHANGE FROM SOLID TO
LIQUID

Therefore, we define the normal boiling point as the

temperature at which a liquid changes to a gas

when the surrounding pressure is exactly 1 atm, or

760 torr. Unless otherwise specified, it is assumed

that a boiling point is for 1 atm of pressure. Like the

solid/liquid phase change, the liquid/gas phase

change involves energy.

Water can exist as a solid (ice), liquid (water) or gas

(vapour or gas). Adding heat can cause ice (a solid)

to melt to form water (a liquid). Removing heat

causes water (a liquid) to freeze to form ice (a

solid). When water changes to a solid or a gas, we

say it changes to a different state of matter. Even

though the water's physical form changes, its

molecules stay the ???

The term is most commonly used to describe

transitions between solid, liquid and gaseous states

of matter and, in rare cases, plasma. Once water

reaches the boiling point, extra energy is used to

change the state of matter and increase ???
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Therefore, we define the normal boiling point as the

temperature at which a liquid changes to a gas

when the surrounding pressure is exactly 1 atm, or

760 torr. Unless otherwise specified, it is assumed

that a boiling point is for 1 atm of pressure. Like the

solid/liquid phase change, the liquid/gas phase

change involves energy.

Solve problems involving thermal energy changes

when heating and cooling substances with phase

changes; Teacher Support.  Figure 11.9 (a) Energy

is required to partially overcome the attractive forces

between particles in a solid to form a liquid. That

same energy must be removed for freezing to take

place. (b) Particles are separated by 
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