MiniChem 2: Gases

Deftnition of Pressure:
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7 he pressure 15 Zhe force exerded per unt area. The ST wumd of pPressure /S
2he pasca/ (PR). See Minichem2 For comersion factors betiween Pa and other

rmore Common wUmls of pressure.

Zdeal! Gas Llaw: a £irst e?daf/‘on of stale
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where P is the pressure, V' the volume occupied by the gas and 7 the
Zemperaliire of Zhe gas. K is the gas laeo constart, see Minicherr | for values
of K expressed in different wunts.
The idea/ gas laco 1s an e?adiion of’ state. Tt describes how the values of the
pressure, the volume, and the Zemperdiure for a gven guwtily of gas ae
constraned with respect to each other. This is better Seen 5}/ re.a/-ranjfng Zhe

A2/
egudation as follows: 7 = £, which states that Ffor a gven apount of gas

‘b the ratio PV/T is constart.

The idea/ gas laew does not contain any information about the natire of the
gas, ie. iZ pretends Zo be valid for all gases independently of 2heir molecular
structure. In fact the theoretical derivation of’ Che ideal gas laco i's based on
Zewo main assumptions: (D gas particles have no interactions with one another
and (2) gas particles do not occupy amy volume in space.

A betler approximalion of the behaviior of Zhe variables P, V, and T that
characterize the stale of a gas was #irst given by van der taals:
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In 2he van der Wadls eguation of state the parameters 'a’ and '8’ are specific

2o Che gas under imvestigation.

Mixtures of Zdea/ Gases and Definition of Partial Pressure
Using he ideal gas laew it 15 Strag/tforward 2o verity that when dealing woith a
rixture of N idedl gases, where the total number of moles of gas particles is
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V%
= 2 > 2he pressiure exerded éy all Zhe gas particles inside a contaner

7=l

of volume 'V smantaned o Cermperalitre T can be coritten as the sum of the

a
Zota/

partial pressures of the individua/ gases, where partial pressure Is defined as
2he pressure of’ gas woutld exert on the contaner £ it were alone:
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This derivation shoews that Zhe parz‘/a/ pressure of an /dea/ gas n a ruxture of
gases 1S the product of the molar Fraction X, of the gas and the total

pPressure.

Kinetic 777ezory of ZIdeal/ Gases

7 he eguation below is an important Finding Chat describes how the
lemperalire of an idea/ gas s related Zo the Kinetic enerqgy of’ the gas
particles. In the Forr below it states that the Kinetic enerqy of | mole of
idea/ gas (M represents the molar mass of Zhe 3a5> IS proportiona/ to Zhe
Cemperalure 7T of 2he gas:

L =2
2 2
This e?aaz‘/on also Shows Ao Che rean sguare Ve_/ocfiy of a gas /s /m/erSe/y

proportional to its molar mass:
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