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Elements

The elements, alone
or in combinations,
make up our
bodies, our world,
our sun, and in
fact, the entire
universe.
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The elements of the periodic table can be
divided 1nto three main categories: Metals,
Non-Metals, and Metalloids.

Non-Metals
. Metals

] Metalloids
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Original Alkali metals Actinide series

2 Alkaline earth metals Poor metals

1A Helium
- 4.002602
Transition metals Nonmetals
4 10
Be Lanthanide series Noble gases C Ne
Beryllium

Neon
9.012182 20.1797
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stable or common isotope.
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Ductile

meials can e
drawn Into wire.
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Mertals

Uses, Properiies and
Structures and Modifying
MeTals




e Metals can be seen all around us

e We use metals because they have
Many. USETUl Propenties

e Can you name some properiies of
metals thar make them usetul tor

1. Elecirical wires
2. Frames for hOUSES
3. TAps
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e Good conductors of heat and QR

eleCIrciIty

® HIgh aensity (neavy 1or thelr size
®» HIgh melting DOINT

¢

THe (MOST MeTals can e Arawr

Metal Sludge

T INTO TNIN ,,y".?*,))
¢ /Vidlledple (mosT metdis can e nammered INTo TNiN sneets)
Chemical Properties of Metals:
® LCSIly |0Se elecirons
o Corroae /. Corrosion IS d gradual wedring away.

SIVETr 10 g dna iron rusting
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e Mercury isliguid atroem
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o Alkalimerals (group 1) can be cur
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e How would you fest for hardnesse
e Elecirical conductivity:e
e Heat conductivity.e




roperties and Structures of
MeTals




Metallic bonding r
_ e [N a solid sample el armeral: |
1. Positive ions are arranged in a closel

ac '\ed structure. Tnis is called a
regular three dimensional lartice of
pOosItivVe Ions.

e [Ne Ions occupy. fixed ,Ogﬂlrwms m
lattice e B R

Metal lons

Free Eelectrons
(- charged) (+ charged)



Metallic Bonding Model

2. The Outermositielecirens (valence

. electrons) of meials wander freely.

tThrough metallic lattice. These are
called delocalised elecirons.

e \etal consists of Calions
| held together by negatively-
| charged elecfron“glue.*

Lo delocalised electrons are not
L associated withr@asingle atom

f or to a bond.




Metallic Bonding Model

3. The ions In the lattice are hela
together by elecirestaric rorces and
delocalised electrons

Electrostatic forces are the forces
Petween particles thatr are caused by,
Thelr electric charges

RIS affraction extendas taroughout the
lartice and Is called metallic bonding.




Limitations 1o Metallic bonding
model

® SOME PropeErties of melals cannort
e explained By the metallic
Lonaing

1.The range of melling points, densifies

2. Magnetic nature of coball iron and
nickel

3. Differences in elecirncal
CONAUCTIVITY,

4. Solubllity IntWaTER @na Corrosion




Mei@ crystalsr del

e Some of these limitations can be 3
explalne Py the meial crys! @I’model

Metals form crystals, large or small
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Piece of metali@metal crystals

lattice of ions and electrons

e [he Metallic bonding moedel reters the
arrangement or pariicles (electrons efc) in
- one metal crystal. | =
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e A piece of a metal L\_L\_L_/L_/L_/L_/ S
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number of crystals.

o Where one crysialmeets

“another the regularlatfice
IS disrupted
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Explaining properiies of metals

Why do metals have relatively high
boiling points?

e [he sirong dtfraction (elecirostatic
forces) etween the positive cations
and delocalised electrons holds the
metallic larfice tegether making It
hard 1o loesen the bendads.




electricity and heat*

e Delocalised (free) elecirons can move
'(CJ@T’CN\/ N response 1o eleciric fields
aond fransmir near, NENCE mMerals are d
JOOd CONAUCIOIS O EIECTHCITY. and
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Why are metalsimalleable and
ductile?

e The |ayers of arems in meral are
hard to pull apdrt because of The
electrons holding them togerher,
hence melals are fough.

e Individual atems are not held 1o any
oTher speciiic aroms, hence aroms
slip easily past ene another. Thus
metals are ductile and malleable.




Why are meials harde
e Strong eleciresiaiic erees between
the cations and elecirons make If
difficult To separate Pariicles from one
another

e \Why are metals lustrous(shiny,)e

e When light energy. hits the delocalised
electirons they abserb the energy and
Jump and energy.level, when they go
back down @ levelithey release energy
IN the form o aPhoeien hence the
shininess




Modifying metals

Alloys, heat treatment and
~ work hardening




Moditying Metals

e Few mefals are usedinithelr pure form
. e Most metals need to lbe changed in

SOMeE Way. SO they. can e used. This
may. iInclude freafing the
metals and commpining mertals

Example: [ron'is nor hard enough oyiarselr
[o be used so We Use sieel.

Steel is made by mixing 1 =
3 o 'A 1114 ﬂf’
ron with about 2% caroon 4| “f“'r!ﬂ

P RIS




A: Alloys

I Properties of metalsseanve significantly
altered by adding orhersupsiances, usually. @
metal or carbon.

o Ihe sulbstances are melied tegeiher and
. mixed then allowed te cool. This is called an
alloy.

o Note no chemical reaction has taken place it
! IS JUST @ MIXINg Of WO metals

‘o There are two types of alloys malleable anad
= ductile

i Substitutional alloys
2k interstatial




e White goldis andlley:efigold and af
' IeosT one white metal, usually ni

e Rose goldis a gold and copper alloy
widely used in jewellery aue 1o Iis
reddish colour.

o Elecirical fransmission wires dre maade
[rom an adluminium alloy.




oroperiies
o txample: Copperana Gold make rose
gola e e =




2 Interstitial a

e In interstitial alloys asmall'ic
‘a smaller atomsiis.added:




B: Hardening Metals
e The way a metalis prepared can have
a large Impact on how. It behaves

e Many metals are prepared in the liquiad
starte and cooled. The rare at which It
COO0IS can have a significant effect on
The properties of the solid
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Arranging metal crystal:

e Small metal crystalsimake the
metal harder because the ions a
ess able to move \
e Smaller crystals alse means ihere
Ssmore disruption between crysials
making them briftle (easy 1o break)

Lu»r ger m@u crystals make fthe




