
ENERGY NEEDED TO CHANGE
WATER FROM SOLID TO LIQUID

How much energy does it take to vaporize water?

Even more energy is required to vaporize water; it would take 2256 kJto change 1 kg of liquid water at the

normal boiling point (100&#186;C 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.

How much energy is needed to change state from solid to liquid?

The amount of energy needed to change state from solid to liquid, and from liquid to gas, depends on the

strength of the forces between the particles of a substance. The stronger the forces of attraction, the more

energy is required. The stronger the forces between particles, the higher its melting and boiling points.

How does energy change from solid to liquid?

They rise to the surface and escape to the surroundings,forming a gas. The amount of energy needed to

change state from solid to liquid,and from liquid to gas,depends on the strength of the forces between the

particles of a substance. The stronger the forces of attraction,the more energy is required.

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).

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

vaporization/boiling (liquid to gas) or condensation (gas to liquid). So what is going on a microscopic level?

What happens when a gas phase changes to a liquid?

The change from the gas phase to the liquid is called condensation. When the rate of condensation becomes

equal to the rate of vaporization,neither the amount of the liquid nor the amount of the vapor in the container
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changes. The vapor in the container is then said to be in equilibrium with the liquid.

where: L L L is the latent heat. If there's a transition

from ice to water, we''re considering the latent heat

of fusion, whereas for the phase change from a

liquid into steam, it's the latent heat of vaporization.;

Finally, all you need to do is sum up all heat values

to calculate the energy needed to heat H 2 O. For

just one phase, you''ll have a single number, but

otherwise, there's going to 

This is a lot of energy as it represents the same

amount of energy needed to raise the temperature

of 1 kg of liquid water from 0?C to 79.8?C. 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?C at atmospheric

pressure) to steam (water vapor).

This is a lot of energy as it represents the same

amount of energy needed to raise the temperature

of 1 kg of liquid water from (0^oC) to (79.8^oC).

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).
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Phase changes represent the transformation of a

thermodynamic system from one state of matter to

another by way of heat transfer. A state of matter (or

phase) is described as having uniform physical

properties; during phase changes, certain properties

change. Now, heating stuff up takes energy; for a

pure substance in a single phase, this energy can

be ???

This page looks at what happens to the particles in

solids, liquids and gases during changes of state.

The purpose of this page is to encourage you to

think about simple everyday things in terms of

particles - their energy, their attractions and their

movement. Changes of state between solid and

liquid. Melting

After gaining sufficient energy, the molecules of ice

escape out of the ice cube and into the beaker and

in doing so undergo a change in state from solid to

liquid. As we keep heating, the ice cubes gradually

become smaller and smaller and turn into water.
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The energy needed to change a material from solid

to liquid is called the heat of fusion or melting point.

This is the amount of energy required to weaken the

bonds holding the solid together and 

The air cannot hold as much water as it did at room

temperature, so water condenses. Energy is

released when the water condenses, speeding the

melting of the ice in the glass. (credit: Jenny

Downing) The energy released when a liquid

freezes is used by orange growers when the

temperature approaches (0^oC).

All energy added to the system at this stage is used

to convert solid ice into liquid water. Once all of the

sample is in the liquid phase, the addition of energy

now increases the temperature until the boiling point

is reached and the first signs of gas formation are

seen.  The amount of energy needed to separate

the molecules is 
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the amount of heat energy required to raise the

temperature of 1 gram of liquid water from 14.5

degrees C to 15.5 degrees C. 1 / 7.  amount of

energy required to change 1 gram of material from

the solid to the liquid state at its melting point. latent

heat of vaporization. amount of energy required to

change 1 gram of material from the 

For instance, water vapor can condense into liquid

water, and liquid water can freeze into ice. The

process is cyclical and allows matter to transition

between different states depending on the

conditions, such as temperature and pressure. 

potentially changing a solid into a liquid or a liquid

into a gas. At the phase transition point, such 

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.
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This process of turning water into vapor takes some

energy. This is the latent heat. Once all the water is

turned into vapor, a further transfer of heat will

simply increase the temperature again.  A change

from a liquid to a gaseous phase is an example of a

phase transition. Another common phase transition

is from a solid to a liquid phase.

Find the initial and final temperature as well as the

mass of the sample and energy supplied. Subtract

the final and initial temperature to get the change in

temperature (??T). Multiply the change in

temperature with the mass of the sample. Divide the

heat supplied/energy with the product. The formula

is C = Q / (??T x m).

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

transition being considered, for example, solid to

liquid (melting) or liquid to solid (freezing).
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During changes of state (phase changes), the

temperature remains constant even though the

liquid contains more energy than the ice (because

the particles in liquids move faster than the particles

in solids). Boiling point of water If you heat a pot of

cool water, the temperature of the water rises and

the particles move faster and faster as 

Phase transitions play an important theoretical and

practical role in the study of heat flow. In melting (or

"fusion"), a solid turns into a liquid; the opposite

process is freezing evaporation, a liquid turns into a

gas; the opposite process is condensation. A

substance melts or freezes at a temperature called

its melting point, and boils (evaporates rapidly) or

condenses at its 

Study with Quizlet and memorize flashcards

containing terms like A phrase that applies to

covalent bonding and not other kinds of bonds is ,

What must break in order for water to change from

solid to liquid to gas?, How much heat energy is

needed to melt 1 gram of ice? and more.
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Fusion is for the conversion between solid and

liquid, vaporization for between liquid and gas, and

sublimation for between gas and solid.  The amount

of energy needed to evaporate water is _____

amount needed to get the water from the freezing

point to the boiling point. much greater than the.

What is needed for water to change between any 

We see that it takes more energy to turn all of the

liquid water into steam than to reduce the

temperature of the steam to the boiling point, so this

heat transfer will end with a mix of liquid water and

steam at (100^oC). We now calculate the mass of

the water changed to steam in terms of the starting

mass of the steam, using energy 

The energy needed to change a liquid to a gas is

called the heat of vaporization. This energy is

required to overcome the intermolecular forces

holding the liquid molecules together and allow

them 
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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.  Calculate the heat needed/given off

when 20g of water at 52?C is cooled to 27?C.

Q=mc??T Specific Heat of Water= 4.184J/g?C . Q=

20(4.184)(27-52)= -2092 J This means that 

The heat needed to change one unit of matter from

liquid to solid with no change in temperature. 

Calculate the energy needed to change 10 grams of

water from 70?C to 110?C. 5.7 kcal. Calculate the

energy needed to vaporize 10.0 kg of iron (C =

0.110) initially at 2,640?C.

All energy added to the system at this stage is used

to convert solid ice into liquid water. Image Credits:

By Cawang via Wikimedia Commons. This

macroscopic behavior demonstrates quite clearly

that energy must be supplied to a solid in order to

melt it. On a microscopic level melting involves

separating molecules which attract each other.
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If heat is removed from a substance at its melting

point, the reverse of melting, i.e., freezing, happens,

i.e., the liquid gradually changes from liquid to solid

phase. The energy equal to the heat of fusion is

released during the freezing process. Fig. 1.9.2

shows ice and water at 0 o C ???an example of

melting and freezing.

This way liquid water is changed into solid ice. The

process of liquid water changing to solid ice is

termed as freezing. The temperature at which it

occurs is known as the freezing point.  This

happens as particles of liquid water gain enough

energy to completely overcome the force of

attraction between them and change to the gaseous

state 
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