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0. Introduction

Air pressure as a force to the walls of an empty container -> Pressure = Force/Area

1. Gas kinetic

Air pressure as momentum transfer per time and area
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Remember - Aproximations

- Gas particles are spheres of atomic dimension

- no forces except when collide

- movement independent from each other

- isotropy (no special direction)

- law of conservation of energy and momentum holds

- velocity of individual particles changes frequently
due to collisions
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What is Pressure? e oo
Unit is Pa (=N/m?) °®
! . .
Pressure = Force / Area , e :.. o
. [ ]
= mass - accelleration / Area e °

= mass - (velocity change per time unit) / Area
= (mass - times velocity change) / time unit - Area

= change in momentum / time unit - Area
P=F/AA =m-a/AA = (m-Av/At)/ AA=Ap/ AA - At

Pressure is
the "transfer” of momentum to a wall per time- and area unit
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Some critics on this derivation
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VT LO2 b 37:48

- Gas particles are spheres of atomic dimension

- no forces except when collide

- movement independent from each other

- isotropy (no special direction)

- law of conservation of energy and momentum holds

- velocity of individual particles changes frequently
due to collisions

Yellow marked properties do not apply to the model!

We can do betterl
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New topic:

VI
4,00
Alommasse n u
(molare Masse) He
I m v v vi VI
6,94 9,01 Wa.ssers.toﬂ Z” e 26,98 1081 | 1201 | 1401 | 1600 | 1900 |20.18
Li Be k- ~ radioaktiv delgase AI —— Elementsymbol B C N o F Ne
3 4 Erdalkalimetalle Nichtmetalle 113 5 6 7 8 9 10
2209 | 24,31 — Alkalimetalle Cndaoutt 2608 | 2800 | 3087 | 3208 | 3545 |39.95
ey Mo Allsi|P|s|cl|Ar
g2 llla IVa Va ViaVila —Villa— |a lla]™ [
3910 |4008 |44968 |4787 |[5094 |5200 | 5494 |5585 |5893 [s869 [6355 6539 |6972 (72861 |7492 | 7896 | 7990 |838
K| Ca|Sc|Ti |V Cr|Mn| Fe| Col Ni |[Cul Zn Ga | Ge As| Se| Br | Kr
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 a5 36
8547 | 8762 | 8891 r91.22 92,91 95.94_ g791 [|1010 |1029 [1064 |1079 [1124 |1148 |1187 1218 | 1218 126,9 1313
Rb| Sr| Y | Zr| Nb Mo Te| Ru/ Rh| Pd| Ag| Cd
37 38 39 40 41 42 43 44 45 46 47 48
1329 | 1373 (1750 |1785 |1809 |1838 |1862 |1902 1922 | 1951 |1970 |2008
Cs| Ba| Lu| Hf | Ta| W | Re| Os| Ir | Pt | Au| Hg
55 56 7 72 73 74 75 76 77 78 79 80
2230 | 22860 |2620 | 2611 |2621 | 2661 |2641 |2891 |2681 |2731 |2721
Fr| Ral Lr| Rf Db/ Sg | Bh| Hs| Mt | Ds| Rg
87 88 103 104 105 106 107 108 109 10 m
© J. W. Bartha 2020
TUD internal use only!

Slide: L02

19



https://videocampus.sachsen.de/m/4d69ff2cf15069617610b4c8765205ecdfc42590c3574b9b98708e8ec028c469fb3ea5f4049ec3a499fb636c28faf9b9ccc98b6aa3112c8c6b342eb5e63a0d53

TECHNISCHE ‘ .
~a VD .
G universirar PR New topic:

DRESDEN

VI

. 4,00
oot He

S b | m v v vi VI
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Li | Be | [T rooew Comene Al - Bementsymeo B|C|N|O| F | Ne
3 4 Erdalkalimetalie Nichtmetalle 113 5 6 7 8 9 10
2299 | 24.31 - Alkalimetalle L 2698 | 2809 | 3087 | 3208 | 3545 |39.95
Na| Mg Al|Si|P[s|cl|Ar

g2 llla IVa Va ViaVila —Villa— |a lla]™ [

39,10 40,08 44,96 4787 50.94 52,00 54984 |5585 58,93 58,69 63,55 65,39 69,72 | 7261 7492 78.96 79.90 838

K | Ca|Sc|Ti|V | CrIMn| Fe| Co| Ni |[Cu| Zn|Ga | Ge| As| Se| Br | Kr
24 25 28 29 30

19 20 21 22 23 26 27 N 32 33 34 35 36

B e —

8547 87,62 88,91 91,22 92,91 95,94 97,91 1010 1028 1064 1079 1124 1148 1187 1218 1276 1269 1313

Rb| Sr i Y Zr  Nb Mol Te| Ru| Rh| Pd| Ag| Cd

37 38 39 40 41 42 43 44 45 46 a7 48

- — —

1329 1373 175.0 178,5 1809 1838 186,2 190.2 192.2 1951 197.0 20086

56Cs Ba| Lu| Hf | Ta| W | Re| Os| Ir | Pt | Au| Hg

56 4 72 73 74 75 76 77 78 79 80

2230 2260 | 2620 | 2611 | 2821 266,1 | 2641 2691 | 2681 2731|2721

Fr mRa Lr | Rf Db/ Sg | Bh| Hs| Mt | Ds| Rg
87 '

103 104 105 106 107 108 109 110 m
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1 Mol corresponds to the Atomic weight in g
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Ll Be [ radioaktiv Edeigase Al 1 Eementsymbol B . C N O F Ne
3 " Erdalkalimetalie Nichtmetalle 1[3 5 6 7 8 9 10
2299 | 2431 e Alksiimetalie L 2698 | 2809 | 3087 |3208 | 3545 3995
Na Mg Al [ Si|P|[S | Cl | Ar
i lllla IVa Va Via Vila —Villa— |a illa]™ [

39,10 40,08 44,96 4787 50.94 52,00 54904 |5585 5893 |58,69 63,55 65,39 6972 |72861 7492 78.96 79.90 838

K Cal Sc| Ti|V | Cr 2l\;1n 2ﬁFe 27Co Ni | Cu wZn Ga  Ge As Se| Br Kr

19 20 21 22 23 24 28 29

8547 8762 88,91 91,22 9291 95,94 97,91 1010 1029 1064 1079 1124 1148 1187 1218 1276 1269 1313

Rb| Sr| Y  Zr| Nb Mo, Te| Ru| Rh| Pd| Ag Cd
41 43 44 45 48

42 46 47

1328 1373 175.0 1785 180.9 1838 1862 190.2 1922 1951 197.0 2008

Cs| Ba| Lu| Hf | Ta| W | Re| Os| Ir | Pt | Au| Hg
73 75 76 80

7 78 79

2230 | 2260 |2620 | 2611 |2621 2661 |2641 | 2691 lam 2731|2721

Fr| Ra| Lr | Rf Dwag Bh| Hs' Mt | Ds| Rg
87 | 108 107 | 108

109 110 m
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3 Li 4Be Erdaikatmetalie Nichtmetalle 1 lsAl | 5 B 8 c 7 N 8 0O 9 3 10Ne
2299 |2431 | . Alkglimetaie Qe 2608 | 2809 | 3087 | 3206 | 3545 |399s
Na| Mg Al | Si| P | S| Cl | Ar
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39,10 40,08 44 96 4787 50.94 I 52,00 54,94 55,85 58,93 58,69 63,55 8539 | 69.72¥| 7261 7492 78,96 79.90 838

K | Ca|Sc|Ti|V [ Cr|Mn| Fe| Co| Ni | Cu ZnGaiGe As| Se! Br | Kr
25 26 27 30 3 132

19 20 21 22 23 ‘ 24

8547 87,62 88,91 91,22 92,91 95,94 97,91 1010 1029 1064 1079 1124 ‘ 1148 | 1187 1218 1276 126,9 1313

Rb| Sr| Y | Zr| Nb 2Mo Tec | Ru 5’Rh Pd Ag Cd In 50Sn Sb Te I | Xe
41 4 43 44 4

a7 38 39 40 6 47 48 [ 49

132.9 1373 |1750 |1785 1809 |1838 |[1882 1902 1922 | 1951 1970 |2006 |2044 | 2072 2000 |2000 | 2100

Cs| Ba| Lu Hf | Ta| W | Re| Os| Ir | Pt | Au| Hg/ Tl  Pb| Bi| Po| At
3 75 76 7 78 80 81 2 .

55 56 71 72 7 74 7 79 1 8 83 84 85
2230 | 2260 | 2620 | 2611 |2821 | 2661 |2641 |2601 |2681 |2731 |2727 A ‘

Fr| Ra| Lr | Rf | Db|Sg | Bh| Hs| Mt | Ds| Rg J
87 88 103 104 | 105 108|107 108|109 10 |11 j 1

# of particles within 1 Mol is a
universal constant = Avogadro Number
N,=6.022 -1023 |
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