States of Matter

Solids, Liquids and Gases




1 2 3 4 5 6 7 0

1 -
H He
hydrogen helium
Key 1 2
7 9 relative atomic mass 11 12 14 16 19 20
Li Be atomic symbol B C N (0) F Ne
lithium beryllium name boron carbon nitrogen oxygen fluorine neon
3 4 atomic (proton) number 5 6 7 8 9 10
23 24 27 28 31 32 35.5 40
Na Mg Al Si P S Cl Ar
sodium | magnesium aluminium silicon |phosphorus sulfur chlorine argon
11 12 13 14 15 16 17 18

39 40 45 48 51 52 55 56 59 59 63.5 65 70 73 75 79 80 84
K Ca Sc Ti \" Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

potassium | calcium scandium titanium vanadium | chromium |manganese iron cobalt nickel copper zinc gallium |germanium| arsenic selenium bromine krypton

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

85 88 89 91 93 96 [97] 101 103 106 108 112 115 119 122 128 127 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe

rubidium | strontium yttrium zirconium niobium |molybdenum| technetium| ruthenium | rhodium | palladium silver cadmium indium tin antimony | tellurium iodine xenon

37 38 39 40 41 42 43 f 45 46 47 48 49 50 51 52 53 54

133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 | [209] | [210] | [222]
Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

caesium barium | lanthanum | hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon

55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

223] | 12261 | 12271 | 12671 | 12701 | [269] | [2701 | (27071 | [278] | [281] | [281] | [285] | [286] | [289] | [289] | [293] | [293] | [294]
Fr Ra Ac* Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
francium radium actinium Jrutherfordium| dubnium |seaborgium| bohrium hassium | meitnerium | darmstadtium| roentgenium| copernicium | nihonium flerovium | moscovium | livermorium| tennessine | oganesson

87 88 89 104 105 106 107 108 109 110 M1 112 113 114 115 116 117 118

* The Lanthanides (atomic numbers 58 — 71) and the Actinides (atomic numbers 90 — 103) have been omitted.
Relative atomic masses for Cu and CI have not been rounded to the nearest whole number.
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Solids, Liquids and
Gases

Atoms

The kinetic theory
Atoms in a solid
Atoms in a liquid

Atoms in a gas

Non-Newtonian liquids



(Very good eyesight!)




Atomos

The term Atom comes from Atomos which means

uncuttable
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Leucippus
2500 Years ago

Matter is
made up out
of atoms

Cannot be
created or Invisible
destroyed
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Ancient Greece



Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White



The microscopic world

~» | @0 @ ®

ant hair leaf cell red blood cell  bacterium virus DNA carbon atom
length diameter length 70 ym diameter 7 um length 1 pm 100 nm diameter 0.34 nm
3 mm 100 pm 2.5 nm
M
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The Kinetic Theory
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How atoms move
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Can you see where these diagrams are

wrong?
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Atoms in a solid
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Atoms in a liquid

- VYoaties  Frownes.
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Atoms In a gas
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Particle arrangement in matter

Distance between

State of matter Particle arrangement Movement of particles
molecules

Solid Close together Fixed Vibrating

Liquid Y o—cwieg ALASOSA \-:LW\.us

Gas SPos Ravos T Lo~y
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Spot the mistake!!

- oaos Lasaw)
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Is sand a solid or a
liquid?
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Wet custard

Is wet custard a solid or liquid?
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Changing State

Melting
Freezing
Evaporating

Condensing

Subliming

£
)
3
B

Deposition

Comets
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Freezing
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Evaporating B Auw  —Ten
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SR -

The process of turning from liquid
into vapor
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Making clothes
evaporate faster
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Boiling

YOO °C
WEertel. — =  \wWertet.

® O YRS AYe
Ot ~TerYa.frrae


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White



Condensing
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Condensation on a
cold day
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Subliming

Solid =2 Gas

SO
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Xcé

45!

Spooky
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Comets

Comets have a tail because ice turns
straight into water vapour
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Change of State

melting

freezing



Density

What is density?
Calculating density
Eureka can
Archimedes

lcebergs

Hot air balloons



[ What is density? }
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Calculating density
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Density calculation
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Archimedes
(287bc-212bc) DSILPLE~TT t TAK vy THE
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Volume of Archimedes
‘equals the volume of
water he displaces.

Discovered the principle of
displacement!!
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Fureka can calculation
Mae wafes @ VR = L
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The Dead Sea
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The Titanic >

(1912)
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The density of ice
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How does smell spread:
What is diffusion? Enveng

Diffusion in liquids OSMOSS

Diffusion in gases

Brownian motion

Robert Brown
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What is diffusion?
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Diffusion in liquids




How can you increase
the rate of diffusion?




Diffusion in gases

Before After
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Robert Brown
(1773-1858)

When dust flakes are moved around randomly by
things that you cannot see like air it is called
Brownian Motion
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Notes:




Gas and water pressure

The collapsing can

Why would the balloon
expand?

Water pressure

Deep sea fish
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The collapsing can




Collapsing can

(heating water)



Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White


Stephen White



Collapsing can

(why is it collapsing??)

Cold Water
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Why does the balloon expand?
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Why is the dam thicker
at the bottom?
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Submarines
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Sputnik 1

(1957)
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Notes:




Practice Questions

LYQR—\D o Saes

What does evaporate mean?

Define subliming Sono TTo SesS

, , TMEST “ReLPfwe 1O VvoLww€
Explain the term density

% m‘t\w OTC
What is Brownian motion? 4“1?:::( SAs

Why does a balloon expand Ve HNOE  VOeSS—ae P O~CS\ot
when it gains altitude? ess—ae
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Notes:




Why can’t solids be
compressed?

What does What happens to
subliming mean? temperature during a change

of state?

Why would a balloon get
bigger at higher altitude?

What does the term density mean?

What will happen to the
volume of a liquid as it turns
into a solid?

States of matter

What happens to particles in a solid as it
melts?

What happens to pressure as temperature
increases?

What does the term gas
pressure mean?

What does diffusion
mean?

Why do hot gases diffuse
faster than cold gases?
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