Chpt One_Properties of Gases PhysChem For 2™ Year UGS_I*' SE

1- The properties of Gases

(A gas is a phase of matter where atoms of a substance are in motion and immediately
fill their container))

A solid is a form of matter that adopts and maintains a shape that is indepehdent of
the container it occupies.

A liquid is a form of matter that adopts the shape of the part of the container it
occupies (in a gravitational field, the lower part) and is separated fromthe.unoccupied
part of the container by a definite surface.

A liquid and a solid are examples of a condensed state of matter. A liquid and a gas

are examples of a fluid form of matter: they flow in reSponse to*forces (such as gravity)
that are applied.

AbLJly ddua)l, 29 V> ED 3 5olal] e dic ity 63l Coltri> o sl (545 3Nt/ @

i) V! AWl V! ddye)] Y/
Cols e g 4 ol (SN LYl K J5B ol gl
digasay laisais dgaa (N9 Laisais biall b ae
TP ) oo J81 S dbaslle gilios> oo dylites Aol e lg3kos>
" B e STy Aubial S Ky Lgrams

Ny bl oedbad] $98 e 48)ml B8Uall i § wlioyall &Syl BBl 313 cpsendll
0 ] @ guad! oo 91 @ guaad) 1 DL (o cpseandll Sl gedl Jgoei

Laiall 55 08l I Jl Jaiall 086 (e ymmil) el B3lall 0] (ST A 0w 03] 3 Ao s el
9291 ) (eI il ) HBYI p0 Bllatine <lggll S clgall s ghoa Byl Hlb] (a5 03 137 Slkod .gqboly)
(S8 assall)

P U 3y dbunadl =g e Loges dlakuell 59l jluie dif (Je B5as Jakuall 08 oMel 4S5 Low

1 [ Page By Dr. Abduljabbar I. R. Rushdi 2025-2026



Chpt One_Properties of Gases PhysChem For 2™ Year UGS_I*' SE

sl Boas 213l LS Jaisall alapg .Yl ape (3 blgluie 0950 b Jawg (§ dlads & (e ablll Jassall
Lty Goedl (3o e dualindl Olely2Y1 35 ol gl e g Jasuall 313)) ol olis gos 31331 LS Sliad
Aniyall 3blall (e daasiall 3blall § God! Jaiall §las)] Jasd

Unites of measuring the pressure

e 1atm =760 torr=760 mmHg =76 cmHg
e 1atm=1.01325bar =1 bar

1 atm =101325Pa (1 Pa=1N.m?)

Table 1-1: Pressure units

Name Symbol Value

pascal 1Pa 1 Nm=2 1kg m™ s2

bar 1 bar 105 Pa

atmosphere 1 atm 101.325kPa

torr I"Torr (101 325/760) Pa=133.32... Pa
millimetres of mercury I mmHg 133.322... Pa

pounds per square inch 1 psi 6.894 757... kPa

Homework 1: What is'the unit of Newton?

The volume, V, a measure of the quantity of space the sample occupies (unit: 1 cubic
meter, 1 m3). 1L =dm?=103m3 = 10°Cm3 = 1000 mL

The amount of substance (humber of moles), n, a measure of the number of specified

entities (atoms, molecules, or formula units) present (unit: 1 mole, 1 mol).
Temperature, T, is formally a property that determines in which direction energy will

flow as heat when two samples are placed in contact through thermally conducting

walls.
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1-2 The properties of gases

I/A‘ {\ A Oloiadl ewd GBI o S sue ope S Ll -1
/‘ C’& Bylyzdl damya 8oLy iyl &Sy slays -2
94

"

P
o
\-_?

| 4:55\3,&& 8 o 35? 4Jl>‘:gu5§3 Qlﬁfﬂ\ -3
SN P r\AV

U/ h > B8 Olusdl o doadl bl -4
_® )

"2/ '\/ (1) IS8l & zubgn UWSs cimsd Slioydl s O3bxillissd -5

Figure 1: lllustrates the directions of gas’s particles colloid between themselves and with the walls of their container.

1-3 Classification of gases

1. Real gas or non-ideal gas.
2. Perfect gas or ideal gas (High in p and low in T).

a. The perfect gas is the one that obeys certain law as boyle’s law, Charle’s law
Gay-Lussac’s law and Avogadro’s law.
b. The volume occupied by the molecules themselves is negligible as compared
with the total volume at all pressure and temperature.
c. The intermolecular attraction is almost absent under all conditions.
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1-4 The.states of gases

Two samples of a substance that have the same physical properties are in the same
state. The state of a pure gas is specifically giving by it’s:

1

Volume (V), how big is the container?

2

Pressure (p), how often do hit the sides?

3- Temperature (T), how fast do the particles move?

D
1

Amount of substance (n) number of moles (How many particles)?
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Each substance is described by an equation of state:
p =f(T, V, n) The general form of an equation of state.
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1-5-1 Boyle’s law
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pV = T (proportional constant) (1-1)

p (pressure), V (Volume) & T (Temperature)
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Figure 2: The pressure-volume dependence of a fixed amount of perfect gas at different temperatures (pV =
constant) and is called an isotherm.
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p1V1 = constant, also p2V: = constant

Due to the temperature and the mass are constant then the equation will be as

following:

P2 B Vq (1-2)

The above equation is used when it’s needed to calculate the p or V at constant/T & n.

Example: A 2.5 L container has a gas pressure of 4.6 atm. If the volume is decreased to

1.6 L, what will be the new pressure inside the container?
Solution:V1=2.5L,V2=1.6 L, p1=4.6 atm and p>=? atm
(4.6 atm)(2.5L) =p,(1.6 L), p, = 7.19 atm
1-5-2 Charles’s law
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The volume of the confined gas is directly proportional to its temperature provided its
pressure remains constant.

Detreasing

Volume, V

Temperature, T

Figure 3: The variation of the volume of a fixed amount of gas with the temperature at constant pressure. Note
that in each case isobars extrapolate to zero volume at T = 0, or -273 OC

|4

7 = P (proportional constant) (1-3)
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