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What is the transition between gaseous and liquid states of matter?
The transition between the gaseous and liquid states of matter is a fas tInvi
movement and energy of particles. Vaporizationis the process where a I|qU|d changes mto a gas-
transition can occur in two different ways: evaporation and boiling.
What is a phase change between a gas and a liquid?

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? In
a liquid the atoms and molecules are moving less than they would in the gas state.

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 energy is given off in a change of State?

In the change of state from liquid to gas there is energy required to overcome the bonds between the more
closely packed atoms and molecules. This energy is called the heat of vaporization. In the change of state
from gas to liquid energy is given off by the transition.

What is the difference between a solid and a gas?

Solid: A solid can melt into liquid or sublimate into gas. Liquid: A liquid can freeze into a solid or vaporize into

a gas. Gas: A gas can deposit into a solid,condense into a liquid,or ionize into plasma. Plasma: Plasma can
deionize or recombine to form a gas.
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

Study with Quizlet and memorize flashcards
containing terms like phase change, no, kinetic
energy and more. amount of energy a substance
needs to absorb in order to change from a liquid to a
gas. exothermic changes. change that requires the
system to release energy to its surroundings
(freezing, condensing, depositing) melting. phase
change

The four fundamental states of matter are solid,
liquid, gas and plasma, but there others, such as
Bose-Einstein condensates and time crystals, that
are man-made. Adding or removing energy

Sublimation is defined as a process in which solid
converts into gas directly without converting into
liquid. Any solid-vapour transition is called
sublimation. dry ice directly changes its phase from
solid-state to gaseous state which is visible as fog.

Ans: The sublimation molar heat (or enthalpy) is the
amount of energy that must be
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

Study with Quizlet and memorize flashcards
containing terms like *Which is the process by which
a solid changes to a liquid?* condensation
evaporation melting sublimation, *Gas -> Solid*
*Which change of state is shown in the model?*

condensation deposition boiling freezing, *Brian
made this table to organize his notes on changes of
state.* *Which change of state has the wrong ???

Deposition (Gas to Solid) Deposition is the process
where a gas changes directly into a solid without
first becoming a liquid. This exothermic phase
transition occurs under certain conditions, typically
involving a decrease in energy or an increase in

pressure.

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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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

Which of the following phase changes does NOT
require energy. Select the phase change with the
_ letter of correct name of the change Gas to a liquid
== : A. Condensation B. Deposition C. Freezing D.
Melting. D. Select the phase change with the letter
of correct name of the change Solid to a liquid A.

il
——

Condensation B. Deposition C. Freezing D

In the change of state from solid to liquid there is
energy required to overcome the binding forces that
maintain its solid structure. This energy is called the
heat of fusion. 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.

The term "sublimation" only applies to a physical
change of state and not to the transformation of a
solid into a gas during a chemical reaction. One
common example of sublimation is solid carbon
dioxide, known as dry ice. At room temperature (293
K) and pressure (1.01 Bar), dry ice sublimates into
carbon dioxide vapor.
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

All phase changes occur with a simultaneous
change in energy. All phase changes are
isothermal. The previous section described the
phase transitions that took place heating water,
causing it to change from a solid to a gas. The
addition of heat energy to a system from its

......

surroundings is an endothermic process. In other

[
Bl words, ice absorbs
How is energy related to the change of state
represented by the model? A.Atoms gain energy as
4_4 a gas changes to a solid. B.Atoms gain energy as a
gas changes to a liquid. C.Atoms lose energy as a
s

gas changes to a solid. D.Atoms lose energy as a
gas changes to a liquid.

The energy change associated with the vaporization
process is the enthalpy of vaporization, Figure
10.27 Sublimation of solid iodine in the bottom of
the tube produces a purple gas that subsequently
deposits as solid iodine on the colder part of the
tube above. (credit: modification of work by Mark
Ott)
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

Freezing ???Liquid to solid; Recombination
???Plasma to gas; Deposition Gas to solid; Energy
is required to melt a solid because the bonds
between the particles in the solid must be broken.

Since the energy involved in a phase changes is
used to break bonds, there is no increase in the
!; kinetic energies of the particles, and therefore no

\{ri rise in

Describe the molecular changes when a solid
becomes a liquid. Describe the molecular changes

when a liquid becomes a gas. What is the energy
change when 78.0 g of Hg melt at ???738.87?C?
What is the energy change when 30.8 g of Al
solidify at 660?C? What is the energy change when
111 g of Br 2 boil at 59.5?C?

Sublimation is the change of state from a solid to a
gas, without passing through the liquid state.
Deposition is the change of state from a gas to a
solid. Carbon dioxide is an example of a material
that easily undergoes sublimation. The melting point
is the temperature at which a solid changes into a
liquid.
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

The energy change associated with the vaporization
process is the enthalpy of vaporization, Sublimation
of solid iodine in the bottom of the tube produces a
purple gas that subsequently deposits as solid
iodine on the colder part of the tube above. (credit:

modification of ???

Sublimation is a process where solid transforms into

a gas without ever becoming a liquid phase. When
I_l dry ice gets exposed to air, dry ice directly changes
its phase from solid to gas which is visible as fog.
Sublimation occurs when solid absorbs energy so
quickly from the surroundings that melting never

[ |
o i occurs.
_‘ -
§
. & Deposition is the opposite of sublimation, and both
= e
S represent the equilibrium between the solid and gas
E states. Figure (Pagelndex{4}): Solid, liquid, and gas
= ' states with the terms for each change of state that

occurs between them. Liquid evaporates into gas in
freezes into a solid; gas condenses into a liquid
depositions into a solid; solids
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

It happens when gas molecules lose energy quickly
by cooling, causing them to bond into a solid form.
This process is less common in everyday life but
can happen naturally. Sublimation is when a solid
changes state to a gas, without going into the
intermediate liquid phase. Whereas deposition is
j’ when a gas transforms into a solid state.

A solid can therefore be defined by the fact that a

- !l N, solid will not change either its volume or its shape. A
5 ., | (3 liquid is a material where the molecules or atoms
e o are free to move about much more easily than in a
— solid, however, the molecules are still packed rather
ﬂlw-l closely together. As heat is added to a gas, the

energy of the gas increases to

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.
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

Phase transitions can also occur when a solid

e |l changes to a different structure without changing its
mm chemical makeup. The various solid/liquid/gas
: transitions are classified as first-order transitions
because they involve a discontinuous change in
density, which is the (inverse of the) first derivative

of the free energy with respect to

WWW As introduced in an earlier section, changes of state
g . ) )
e involve changes in enthalpy (??H), or changes in
energy. Melting (changing a solid to liquid) At the
boiling point, when one gram of substance changes
] between a liquid and a gas, the energy change is

called the enthalpy of vaporization or heat of

FT\!\ 1 %,,h- vaporization, ((??H_{vap})).
. ===
=
Enthalpy. The heat energy which a solid absorbs
[ ] = when it melts is called the enthalpy of fusion (??H
o fus) or heat of fusion and is usually quoted on a
] L molar basis. (The word fusion means the same
thing as "melting.”) When 1 mol of ice, for example,
o is melted, we find from experiment that 6.01 kJ of
‘ L _i | energy is needed.
| I @
l-— @
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AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

When a solid is changed to a liquid, the solid a.
releases energy b. absorbs energy c. both of these
d. neither of these. absorbs energy. The calories
needed to change 10 grams of ice at O degrees
Celsius to steam at 100 degrees Celsius is a. ???

The amount of energy required to sublime 1 mol of
a pure solid is the enthalpy of sublimation (??H sub)
The enthalpy change that accompanies the
conversion of a solid directly to a gas.. Common
substances that sublime at standard temperature
and pressure (STP; 0?C, 1 atm) include CO 2 (dry
ice); iodine ( Figure 11.5.2); naphthalene, a

Changes of state between solid and gas -
sublimation. The official definition of sublimation
from IUPAC (the International Union of Pure and
Applied Chemistry) is. the direct transition of a solid
to a vapour without passing through a liquid phase
Solid carbon dioxide - dry ice. Dry ice (solid carbon
dioxide) has a temperature of below -78.5?C.

(C) 2025 Solar Energy Resources 10/11 Web: https://www.gebroedersducaat.nl



AS A GAS CHANGES TO A SOLID SOLAR
ENERGY

The temperature reflects the thermal energy content
of the material???the addition of heat increase the
vibrational motions, and temperature increases.
Ultimately, the solid changes to a liquid and the
liquid changes to a gas phase as more heat is
added, as illustrated in Figure 1.9.1.
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