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Physical Chemistry / 2" class

Boyle’s Law

Dr. Manal A. Toma

According to Boyle’s Law, the pressure (P) of a given mass of gas is inversely proportional to its

volume (V), provided that the temperature of the gas remains constant.

For an enclosed gas, at constant temperature (T) and mass (n);
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describes the relationship between volume and temperature of gases at constant pressure and mass,
With the same amount of gas he found that as the volume increases the temperature also increases.

If the temperature decreases than the volume also decreases
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Gay-Lussac’s Law

Volume V

Temperature T (K)

The pressure and absolute temperature (K) of a gas are directly related at constant mass & volume.

PaT
Py P
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Avogadro’s Principle

Pressure P

Temperature T (K)

Equal volumes of gases contain equal numbers of molesat constant temp & pressure its true for

any ideal gas
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Van
%1 ()

PMwt=(W\V)RT
PMwt=pRT

Mwt =p (RT /P)

Dalton’s Law of Partial Pressures

The total pressure of a mixture of gases equals the sum of the partial pressures of the individual
gases.
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Amagat law for partial volumes
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Thermodynamics System and its type

Thermodynamic system (or simply ‘system’) is a definite macroscopic region or space in the
universe, in which one or more thermodynamic processes take place, everything external to a
thermodynamic system is called surroundings.

System and surroundings are separated by a definite border called boundary. System, surroundings
and boundary constitute the universe.

thermodynamic systems can be broadly classified into three types. They are:

Open System: which allows both mass and energy to flow in and out of it, across its boundary.
Example of open system: Water heated in an open container — Here, heat is the energy transferred,
water is the mass transferred and container is the thermodynamic system. Both heat and water can
pass in and out of the container.

Closed System: A closed system allows only energy (heat and work) to pass in and out of it. It
does not allow mass transfer across its boundary

Example of closed system: Water heated in a closed vessel — Here only heat energy can pass in
and out of the vessel

Isolated System:An isolated system does not interact with its surroundings. It does not allow both
mass and energy transfer across its boundary. It is more restrictive

Zeroth law of Thermodynamic

The zeroth law of thermodynamics states that if two systems, A and B, are in thermal equilibrium
with a third system, C, then A and B are in thermal equilibrium with each other. Another way of
stating the zeroth law is that every object has a certain temperature, and when two objects are in
thermal equilibrium, their temperatures are equal

The First Law of Thermodynamics states that energy can be converted from one form to another
with the interaction of heat, work and internal energy, but it cannot be created nor destroyed, under
any circumstances. Mathematically, this is represented as


http://mechteacher.com/engineering-thermodynamics/�
http://mechteacher.com/engineering-thermodynamics/�
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AU=QqtW
AU is the total change in internal energy of a system,
g is the heat exchanged between a system and its surroundings, and

w is the work done by or on the system.

Work is also equal to the negative external pressure on the system multiplied by the change in
volume:

W=—P AV

where P is the external pressure on the system, and AV is the change in volume. This is
specifically called "pressure-volume" work.

The internal energy of a system would decrease if the system gives off heat or does work.
Therefore, internal energy of a system increases when the heat increases (this would be done by
adding heat into a system). The internal energy would also increase if work were done onto a
system. Any work or heat that goes into or out of a system changes the internal energy. However,
since energy is never created nor destroyed (thus, the first law of thermodynamics), the change in
internal energy always equals zero. If energy is lost by the system, then it is absorbed by the
surroundings. If energy is absorbed into a system, then that energy was released by the
SurroundingSZAUsystem:—AUsurroundings

Type of process

Isothermal

An isothermal process is one in which there is no temperature change (AT=0). There may be
energy flow into and out of the system, however only the amount required to keep the temperature
of the system constant. For Example:

. Phase changes - melting solids and boiling liquids of pure substances requires substantially
energy transfer, but does not change temperature.
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Adiabatic

An adiabatic process is one in which no heat or mass is transferred between the system and its
surroundings (Am=0, AQ=0). In practice this assumption is most often used for rapidly acting
systems (i.e. the thermodynamic process occurs in a short period) or as a method for obtaining
conservative results. For example:

Analyzing the stroke of a piston where heat transfer outside of the system can be minimal due to
the short period of time analyzed.

Analysis of a combustion reaction using the adiabatic assumption to give an upper limit
(conservative) estimate of the flame temperature (referred to as the adiabatic flame temperature).

Isobaric

An isobaric process is one in which the pressure is held constant (AP=0). Assuming that the
quantity of gas in an isobaric process remains constant the work done by the system is directly
promotional to the change in volume or temperature of the system.

The ratio of heat capacity of a gas in an isobaric system with the heat capacity of the gas in an
isochoric system makes up the ratio of specific heats for gases k=Cp/Cuv.

Isochoric

An isochoric system is one in which volume is held constant (AV=0). Isochoric processes can also
be referred to as isometric or isovolumetric. For Example:

In calorimetry the energy of a reaction may be measured in a "bomb calorimeter". This device
does not change volume during the reaction so that the temperature change can be measured as a
single variable, and used to calculate the energy released.
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