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Electrical conductivity how well amaterial can conduct electricity

Smaller

conductivity

going down
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non-metals have no conductivity
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Fr 1Ra | Ac Periods Overall decrease across periods 0.4 ~
A'kgi akaline Na, Mg, Al metallic bonding with
Metals  egrth delocalised electrons 03 4 YIS
metals i e Ve
Si, P, S, CI covalently bonded - L2 2 ]
no electrons are free
to move L
Ar monatomic - electrons
are held very tightly 01 J
Groups
Where there is any electrical conductivity, E I T T T S s el

it decreases down a group.



More shells
give more

electron shielding

giveslarger
radius

Atomic Radius

More protons makes greater attraction of electrons which makes smaller radius

The greater the attracting for ce of unshielded electrons thelessthe atomic radiusis.

Transistion metals

Semimetals
Metalloids

=T
B
Q

oo
_ﬁ.@_'ﬂe_
:n-@l

s|

Al S r
nlalals|w|zzls] o
,,_,1:i.| V | Cr|{Mn| Fe | Co| Nj —Ef)Z‘: @E @r Q‘
| 41 |42 | 43 | 44 L4 46 | 47 | 48 |
Zr | Nb |Mo| TR Rh | Pd | Ag | Cd | @) &2
72 | BEAE R EEERERE"
[Ta| W |Re | Os | Ir | Pt |Au| Hg @ @“@_

Alkali  gkaline
metals  garth

metals




lonic radius

As anon-metal gains electrons

As ametal loses electrons to form an ion the radius shrinks to form an ion the radius grows
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|onisation ener gy theenergy necessary to remove an electron from the neutral atom.

More protons makes greater attraction of electrons which makes ionisation energy larger

Ei on

Semimetals
Metalloids

Transistion metals
More shells /

give more 25 | 26 | 27 LT 29 | 30

electron shielding _ i | / | Cr :I;}ff Ni | Cu| Zn
gives smaller s | 39 | 40 | a | 45 | 46 | 47 | 48 |
ionisation energy 'ﬁ; Te | Ru |[Rh | Pd | Ag | Cd

|76 | T | T8 | 79 | BD
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El eCtrOnegati Vi ty the measure of the tendency of an atom to attract (a bonding pair of) electrons.

More unshielded protons makes greater attraction of electrons which makes electronegativity larger
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A Semimetals
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Melting/Boiling point
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SUMMARY

Electrical conductivity how well amaterial can conduct electricity
| onisation ener gy the energy necessary to remove an €lectron from the neutral atom.

El ectronegati Vi ty the measure of the tendency of an atom to attract (a bonding pair of) electrons.

More shells

give more

electron shielding _ -

which gives smaller More protons makes greater attraction of electronswhich gives larger

Electrical conductivity > Electrical conductivity

Electronegativity - EIe_ctro_negativity
| onisation ener gy » lOnisation energy

A M elting point

A T

Size of molecules

\J
More electrons
Y Melting point in outer shell
More shells give ' More protons makes greater attraction of electrons which gives smaller giveslarger
more electron Radius - melting point

shielding which lonic <. -
gives larger Radius



2Li + 2H,0—* 2LiOH + H, + heat Lithiumhydroxide
2Na+ 2H,0 - 2NaOH + H, + hesat Sodiumhydroxide

2K + 2H,0 —2KOH + H, + heat Potasiumhydroxide
e

Na +ClI”
) The strongest reactions
Halides 2Na+ Cl,— 2NaCI Sodiumchloride e petween the elements

/ * ‘l \ that are the most apart
salts _ : -

in the periodic table.
(Li or K/\ForBr/ \LI orK/ onrBrz

reactivity Halogens

F2 Clz Bl"z

~_ — —

4Na+ O, #2Na,O  Sodiumoxide

'l ,
Because the ionisation energy \Lior K/ \LiorK,

goes down as the number of - — —
shellsincreases

Be + 2H,O—* Be(OH), + H, Berylliumhydroxide
Mg + 2H,0—+ Mg(OH), + H, Magnesiumhydroxide
Ca+ 2H,0O—% Ca(OH), + H, Calciumhydroxide

Calt+OH +OH"

. + . .
Halides Mg + Cly— 2MgCl, M agnesiumchloride

salts / / —‘L \

( Be or Ca F2 or Brah Be or Ca \Fz or Brz\

- ( 2Mg + O,—# 2MgO Magnesiumoxide)

reactivity Halogens

Alkaline




Alkali
Metals

Halides 2Na+ Cl,—# 2NaCl Sodiumchloride
=\ salts R Nat+er

Halides Mg + Cl, = 2MgCl M agnesiumchloride
"AMgF+CI+CI

salts

reactivity Ag'+Cl— AgCl  Silverchloride (white precipitate)

Silver
ions
Ag*

Halides

salts

Halogens Ag" + Br —»AgBr Silverbromide (cream precipitate)

Fz C|2 Br'z

Ag'+ I = Agl Silveriodide (yellow precipitate)

C|2 + 2Br— 2C|" + Brz
Cl, and Br, accepts

isplacement - -
D P m CIZ"’2I —2Cl +|2 electron from Br

reactions and I
Br,+ 21 —2Br +1,

- Hydrochloric acid
Cl, + H,O & HCL + HOCL Hypochlorous acid

= (ZCI o+ 70, 2Cl,0, Dichl orineheptoxite)




Giant ionic

structure

3 | 4 5| 6| 72| 8| 9|10
Li | Be B|C|N|O|F |Ne
pE————
11 | 1 | 13 | 14 | 15 16 | 17 | 18
Na | Mg Al Si | P|[S |Cl|Ar
T T T T T =
C - = - - - — —
Chemical periodicity of period 3 oxides T A
2SR Glant
/ e ~ 7V Ips010 > leno, |V covaent structure
— —|— — = [Na0 MgO Al>03 ) Si02 | 1 cor Pa0g) (or cho I
D I I T —— _ 7/ or F4Use 2 I~
b Yo __|S%2_1__ . 7 ~-Molecular
/ P40t0 + 1503 +H20|C07 + 20 |\ covalent structure
: Add H20 -Nfzz?\l:oizo I_\4>g(|\)4;(g§§)2 Insoluble Insoluble 6H20 -> -> H2S504 |-> 2HCIO4 I
| amspoq | T ] |
I e Y A N St S02 + H20(Cl20 + H20 |
| P406+ 6H20 l
-> H2S03 |[-> 2HOCI I
‘e -> 4H3PO3 §
Na20 + H* [Mgo + 2H* ALO3 + 6H* -> No
Add HCI ->2Nat + |-> Mgt + A 4 300 No reaction  [No reaction | - ..~ |No reaction
H20 H20 2
HCI07 +
H3PO4 +OH | 3
OH™ ->
-> HpPO4™ + |SO2 + OH”
. P 1= Cho7% +
AbO3 + 20H™ + [Si02 + 20H" |H>0 ->HSO4™ | — — — -
Add NaOH |[No reaction |No reaction [3H20 -> -> SiO32' + H2P0 + " SO0 + o1 H20
2AI(OH)4 3P0O3 + 2+
(0 120 HOCI + OH"
-> HpPO3™ + |-> HSO3"
->0ClI" +
H20
H20
AN T T T T T I e
I Nature Basic Oxide [Basic Oxide Oxide Acidic Oxide |Acidic Oxide Oxide Acidic Oxide I
I Conductivity |Good Good Good None None None None :
I
| |Melting 1275 2852 2027 1610 24 17 -92 '
\ |Point i
~ s



3| 4 51678 9]10
Li | Be B|C|N|O|F|Ne
11| 12 | 13 | 14 (15 ] 16 | 17 | 18
Na Mg JAI|Si|P|S|Cl|Ar
\\\I; ' T 1 T | -
Chemical periodicity of period 3 chlorides )/)/ l j
NaCl MgCl> AlxClg SiCly PCl3 PCls Cl;
Add H>0 Dissolves|Dissolves|Hydrolysis |[Reacts |[Reacts |Reacts |Dissociates
to give to give to give to to to to give HOCI
free ions |free ions [[Al(H20)e]3+|produce |produce |produce |and HCI
and Cl- ions [HCl and [H3PO3 |H3PO4
Si(OH)4 [and HCI |and HCI
Nature ionic ionic covalent covalent|covalent|covalent|covalent
Conductivity|Good Good None None None None None
Melting g5 714 178 70 |-112 -101

Point




