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The extra electron also goes into a ‘p’ orbital which already has an electron,
therefore there is increased repulsion, buit this is out weighed by increased
nuclear charge, so 1% |.E. increases.

F to Ne

Full ‘p’ sub-shell, full n=2 energy le\}el therefore stable; increased nuclear
an electron, this 1 LE. is very high.
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The 3d sub-shettis slightly nearer to the nucleus, but ata slightly higher
energy level than the 4s sub-shell, therefore electrons fill the 4s sub-shell

pefore the 3d sub-shell.

Once electrons enter the 3d sub-s

tne nucleus & 4s electrons are pus

3d).
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The effect of increased nuclear ch
by these 3d electrons shielding 4

{(and Atomic Radii decrease only s

hell, they repel th

the 4s elections

arge from S¢

e 4s electrons further from

hed to a higher energy level (higher than

are lost first.

to Zn is almost compensated

electrons , therefore 1%t |.E.s increase only
siightly going across the perfod. -

lightly)

~

k7Y




[image: image2.jpg]20
PATTERNS IN THE PERIODIC TABLE

ARRANGEMENTS OF ELEMENTS

The Periodic Table gives the relative

atomic mass of each element. (See

‘Relative atomic mass’, page 4.) Elements are arranged in order of

’ _\ increasing gtomic {proton) number, }
s A horizontal (See ‘Atomic structure’, page 1.) /

row is a period. 7/

s Elements in the /

i same period . s block : /

show a : 2.0

changing // Bf/

pattern of

| properties left & d block
to right across ] '
the period.

¢ The pattern of
changes in . : A

properties
| across Period 2 L | /
| issimilar to the ;
| changes across .

‘ Period 3. \
t

{

p block

/ « This line divides metals frem

- — : \ non-metals,
\_ periodicity. J { ¢ Avertical column is a group. * Elements close to this line often l
S ° Elernents in a group: show some properties of both. )

e This is known as

- have similar properties
— show trends in properties
‘down the group'.

ELECTRON CONFIGURATIONS

s block, p block and d block are named MUST REMEMBER
_belcause Lhefynshdow Wh'tc: egsctro.r;_ort;}t]al » The 4s subshell has a lower energy
'S! astt i el 5 - Si? FRFaRRngTR level than the 3d - it fills first (see - ..
sieciran configuraton. - 'Electron configurations', page 7). - .
For example: -
s block dblock  pblock
Group 1 | Na:1522522p63s? Fe: 1522522p63523p63d64s2 Group 6| O: 1s22522p%
Group 2 | Be: 152252 Zh:'15225?2p5352,3p53d1°452 Group 7 ’C'I": 1522522p63523p5.

(s orbital is last to fill. ) Cd orbital fills after 4s> /\p orbital is last to ﬁiL)

For Groups 1 to 7, the group
‘ number matches the total number of electrons

\ in the outer shell.
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TRENDS IN ELECTRON CONFIGURATIONS
DOWN A GROUP GROUP 2

Downa group
= The number of protons (posrtrve charge on nuclets) and-number of

?52252 ‘ ' electrons increase.
N e There are more inner electron shells
e Inner shelis shield the outer electrons from posrtrve charge on the
nucleus
e Thrs means there rsless attractrve force between nucleus and
outer electrons : :
Mg o ey
1522522p83s2 Therefore
Atomic First romsat;an o ;ammmgatwﬁy ’
radius energy decreases  decreases down a group -
increases : dbwn a group —less % thereis fess attractron for -
down a group : energy,isneed?d to. ~covalent bond electrons *
ey - the atoms remove an electronto - because the nuclear charge’
522522p63523p6452 get larger. ~make a positiveion. isshielded.” :
ACROSS A PERIOD: PERICD 3 f MUST REMEMBER

Group 1 Group 3 Group 5 Group 0 i « Ideas about nuclear
; o i1 charge and shielding
| explain trends i

| - —atomicradius

Na e Al g b 5 ~ - isnisation eneryy
‘ 1522522p5351 1522522p63523p1  1522522p03s23p3 1522522p03523p® 1 '(see pagé 5)
2z i - eieftraﬁagau

. Number of protons (positive charge on nucleus) and
the. number of electrons increase.. = 2, 5
. Extra electrons all enter the same shell-e.g.in

; page 41)

e
i

,Perroda itis shell 3 thatis being filled. gs MLUST REWV {1

v an increase in the positive charge on the % = There are ‘steps’ in the pattern gr

nucleus but no mcrease in electron shielding. %% of ionisation energies due t Q%%

’ §§ subshells {see page6). = ar
Therefore H L

,|

Atomic radius First ionisation energy i i g it e
Electronegativify increases acrossa. .

decreases across : generany increases across a i

- period - there is more attractrorr for .
a period - the period — more energy is

; covalent bond electrons because the
atoms get needed to remove an electron
: B G nuclear charge increases with no

smaller. to-make a positive jon.
= : : increase in shielding.

WORKED EXAMPLE
Explain why the atomic radius of a sodium atom is smaller than that of potassium, but larger than that of magnesium.

Electron configurations: Na: 1522s22p®3st; K: 1522522p63523pbasT; Mg: 1522522pb3s?

sodium is smaller than potassium because it has fewer electron shells. Although potassium has a larger nuclear
charge (+19 compared to +11), the third inner electron shell shields the outer electrons so the attraction between
the nucleus and the outer electrons is reduced making it a larger atom.

Magnesrum has a higher nuclear charge (+12) than sodium but the same number of shells. This means that there is
no increase in shielding by the inner electrons. The electrons in the outer shell are attracted more strongly; reducing





