Understandings:
· Vertical and horizontal trends i the periodic table exist for atomic radius, ionic radius, ionization energy, electron affinity and electronegativity
· Effective nuclear charge: it is the attraction between outer shell electrons and nucleus that is shielded by inner shell electrons 

· Atomic radii: it is distance from nucleus to the furthermost electron of an atom 
· Radii increases down a group, decreases across a period 
· More shells=larger radii=bigger
· ENC is larger=draws electrons more towards the centre=smaller radii 
· [image: ]

· Ionic radii: 
· G1 metals: much smaller compare to atomic radii, due to one shell less than atom 
· G17 nonmetals: much bigger than the atomic radii, more electrons are placed which result in greater repulsion between the electrons 
· G15: sudden increase in ionic size due to one shell difference between the metals and the nonmetals. 
· [image: ]

· Ionization energy: it is the energy required to remove a mole of electrons from a mole of gaseous atoms to form one mole of cations. 
· IE decreases down a group, increases across a period 
· ENC is the same down a group, increased atomic radii=larger distance=less attraction=easier to remove
· Number of shells is the same across a period, increased ENC=attracted more towards the centre=smaller atomic radii=more attraction=harder to remove
· Inner subshell can be shielded as well 
· E.g: Mg & Al 
· Two 3S electrons are shielded left with one 3P electron which can be easily removed and required less energy than removing a full subshell valence electron
· Half filled or full filled orbitals are more stable 
· E.g: P & S
· For P all 3p orbitals are singly occupied but S has one which is double occupied
· There will be repulsion between the two electrons within the orbital makes the 4th electron has more energy so less IE energy is required 

· Energy Affinity: it is the energy required to add a mole of electrons to one mole of gaseous atoms to form one mole of anions.  
· Decreases down a group, increases across a period 
· Valence electrons are further away from the nucleus down a group=less attraction=harder, weaker attraction for another electron 
·  ENC increases across a period=more attraction b/w valence electrons and nucleus=stronger attraction 
· 3rd shell why have greater ability to attract electrons than 2nd shell?
· 3rd shell elements are bigger=creating slightly less electron repulsion b/w each other than 2nd shell.
· The extra repulsion in shell 2 outweighs the smaller distance the electrostatic forces acts across 
· Decrease in magnitude
· Work out the valence electron diagram
· Usually if the outer subshell is full or half filled, it is quite stable
· Therefore, it requires a lot of energy to add extra repulsion thus another electron is difficult to add. (e.g: Na&Mg)

· Electronegativity: it is the ability of an atom to attract a pair of shared electrons in a covalent bond. 
· Decreases down a group, increases across a period
· More shells down a group=further distance=bigger atomic radii=less attraction=weaker ability to attract 
· Increased ENC across a period=stronger attraction, pull electrons more towards the centre=stronger ability to attract 

· Periodic trends: chemical properties 
· Reactions of alkali metals with water 
· Oxidation (lose electron): metal to cation
· Reduction (gain electron): nonmetal to anion 
· Alkali metal+water---metal hydroxide+hydrogen gas 

·  Down a group more reactive
· Because the valence electrons are further away from the nucleus which makes it easier to remove and lose 

· Reaction of halogen and halide ions
· Reactivity decreases down a group 
· F 2>Cl 2>Br 2>I 2
· If react with more reactive ions, no reaction. If reacti with less reactive ions, reaction produces 
· If react the same halogen and halide ions, nothing happen 

· Halide ions with silver ions 
· Precipitation occurs except for F 2
· Salt precipitation 

image2.png
atomi; radius decreases

An

t

a

Po

0:0:/02@3

0005 @3 &

0:0:0:@-

B:

[ ]
0
[}
o
o
S
X IR

é




image1.jpg
Li+

152pm 60 pm

Na*

186pm 95pm

@
Qo

111pm 31pm

Mg2+

Q

160 pm 65 pm

Radii

9pm 181pm

©NCSSM 2002




