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0. Introduction

Air pressure as a force to the walls of an empty container

1. Gas kinetic

Pressure as momentum transfer, Mol, Avogadros number
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Change of gas condition
(Phenomenological finding!)
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VTL02 b 14:05

Boyle-Mariotte st T=const.  P~1/V P-V=const.
Gay-Lussac sos P=const. V~T V/T=const.
AMmontons e 1600 V=const. P~T P/T=const.
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Avogadros Rule: "equal volumes of all gases, at the same
temperature and pressure, have the same number of
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The pressure depends only on particle
density and temperature

P=nkT

(std) atm Bar mBar Pa Torr psi
1(std) atm= |1 1,0132 1,01 1073 101,32 10°% | 760 14,7
1 Bar = 0.987 1 10° 10° 750 14,5
1 mBar = 0,987 103 |10 1 0,1 0,75 0,0145
1Pa= 9,87 105 163 102 1 7.5:303 145 10°
1 Torr = 1,31 10 1,33 1073 1,33 133 1 19,3 1073
1 psi= 68 1073 69 103 69 6,9 102 51,7 1

3. W. Bartha 2020 http://www.onlineconversion.com/pressure.htm
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when the amount of gas inside is
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i Be R— Rougese Al —1 Bementsymbol
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K |Ca|Sc|Ti|V | CrilMn| Fe| Col/ Ni |Cu|l Zn Ga | Ge| As| Se| Br | Kr
24 25 27 28 30 :

19 20 21 22 23 2
S — ?— e L —

8547 8762 88,01 81,22 9241 95,84 97.91 101.0 1028 1064 1079 1124 1148 ‘ 187 1218 1278 126,89 1313

Rb| Sr | Y | Zr Nb| Mo Tec | Ru| Rh| Pd| Ag| Cd | In
41 42 43 45 46 48

37 38 39 40

b —

1329 1373 175.0 1765 | 1809 1838 186,2 1902 1922 7 1851 1870 20086 2044

Cs|  Ba/ Lu Hf | Ta, W | Re| Os| Ir | Pt | Aul Hg TI
73 75 78 80

55 56 LAl 72 74 76 77

2230 22860 | 2620 | 2611 |2621 2661 |2641 2691 | 268.1 2731 2721

© J. W. Bartha 2020 Fr | Ra| Lr| Rf wa %g mBh Hs| Mt | Ds Rg

87 88 103 104 1 108 109 10 m l
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(D) i BO3c

DRESDEN

Back v dhe Kinemalic cgproadn mean vale o
P=4nm2? = 4 Yz or- ""“""fe‘w
PV =% NQD* =3 )N Poz=-ENE,
Considerning 1 Mol - K/>A& )= _
PV-% Mo B FEC i PVT= 5N B
Bodeuriir. & ;::7 ; ?..’T‘_—’:"%’;’%’T: e
‘E.K %:g&b&wnn@f#’

K
o —23 W "
{7’(.—' % = 3KOL 70 [‘F}-T) \L’ e
:‘J’H’&en)' Wr-’.lcna o the 3er\em¢ aag @{_ onN ':Q /v%k
[ =% hm2, mP*=25, D.hFE, =hT EHT

= Vynrﬁﬂ:ﬂ
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DRESDEN

Question: What is the pressure in a volume of 10 | at 20 C
when the amount of gas inside is

a) igHe: b)1gN, «¢) 1g SF,

Pern KT = 2072 293k Momic weghts /amu )

L L 430 .0 M e =i
N R N =14
. 0,07 m® “,S: fié

Nie: 1Mol He =bg —> T3he 2 TN,

23

M TMel Ny =289 —> 19N, 2 T’/\/n Ky-602 -0
/V;-,‘ 1 Mal S'r = 145‘9__}, .19 5L 2 ”5 '\/A
852
/%e = 606 T 2 _5063 m Barr
P)Jz. = &63F = &7 mBar
1?,—.2 = 1668 i 2 47 mBor
Remember: For T=const. the Pressure depends

Ty el use ol only on the particle density!
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TECHNISCHE

UNIVERSITAT Some exercises:

DRESDEN

Question: How many g SF, are inside a volume, when the
pressure corresponds to that of 1g O, ?
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55?&“.43.‘%’%? Some exercises:

DRESDEN

Question: How many g SF, are inside a volume, when the
pressure corresponds to that of 1g O, ?
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6 iasas BO3d

DRESDEN

QRuestion: Hoew mdny ¢ 5f, are inside a

volumeg, when the pressure cerrespencle

to That of 0, 2 |
2 cl .18 - Y"@LV&-@F‘I

A9 O= Sk
'P& = \’ZQ, K q= — "T-K Vlffg- = }?fi \memWVoMVg.‘

Na Xz sz

Mol, «\/ Noler i s,
. D
CH M:f;-;; e s = PnkT7
>99§ = et - Zm T 4 %
&2 = _”f/(/

© J. W. Bartha 2020
TUD internal use only!

Slide: LO3 37



TECHNISCHE
@ UNIVERSITAT
DRESDEN

Question: How many g SF, are inside a volume, when the
pressure corresponds to that of 1g O, ?

7()

i

PO).: Qoé K/ = TK ﬂSF

R
A 5 L O,2 32 amy )
Ma .i. _ MXyg
Mol, - N ’\”92 vV

' L Ml sg '79:_ //lf’ézf_
Xosp = A 42£ 3
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W

»Wissen schafft Briicken.«
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