


C-) The idea of atoms was first proposed by the ancient Greek philosopher

Democritus around 400 BCE. Scientists later developed atormic theory through
discoveries made by John Datton, J J Thomson, and Ernest Rutherford.

© Mass number’ nuclieon numMber = nuMmber of profons + NuMmber
af neulrons
o 0 Atomic number = number of protons
°°o Isotopes = atomns of the same element with same atomic number

but different mass number

Relative atomic mass weighted mean mass of all isolope of an
g element compare with 1112 the mass of carbon 12

Relative sotoplc moss welghted means mass of an zotope of

an element compared with 112" the mass of carbon-1?

| (Tsotope 1 atomic number x # abundance) » |
: Relative atomic mass = (Isotope 2 atomic number x ¥ abundance) :
100 l

l"------‘--‘--------‘-------‘-‘---

A sampde of potassiom has the following composition.

Isotope K =K K

% abundance 9312 012 Gubb

Calculate the relative atomic mass of this sample of potassium, giving your
angwer 1o two dedmal places,

(39x43.222) + (40 %0 .12) + (41% 6 -66)
f00

= 391344
"8

A sample of potassium s known 1o consist of sotopes with
mass numibers 39 and 41,

The relative atomic mass of this sample of potassium is 39,1,
Calculate the percentage abundance of each isatope.

29 x% + 41(100-%])

= 39|
foo /4 K-39- 957 5
— X 1B o0 -9
qu + 4100 — 4ix - gq; /- ; E
100 Il

29 t4i100 — 4z = 3910
00 —34/0= |lx-39%
140 = Ja
A= 142 =95
a



g Q To calculate the relative atomic mass accurately
" “wg P To measure the mass-to-charge ratio of ions.
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** The entire device Is under a vacuum to ‘.-
« ensure that the ions do not collide with air® TECTOR
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Carbon daling ¢ (" Measuring blood alcohal levels
Uses
_ /’— Determining molecular mass and
Testirg purity of

siructure of compounids.
pharmaceutical products

Process

|
|
I 1. Ionisation  vaporised sample [aloms/molecules) are bombarded with a beam of high

I energy electrons knocking out electrons from the atorn in sample to form positive ions.

: 2. Acceleration lons are accelerated by an electric fleld to give them the same kinetic

I Eenergy

1 3 Deflection ions pass through a magnetic field which deflects based on their mass-1o-

[ charge ratio. Lighter ions deflect more. Higher the mass, the lower deflection. Higher the

| charge, higher the deflection

I 4, Detection  ions sirike a defectar, generation a current. The signal strendth is proportional
: to the number of ions of each type.

|

|



mass spectrum of chisrine

1 1 f{jh -’ When a sarmple of diatormic chioring
" ; ;.5“1 (152 molecules ECIZ} enters the mass
% '—_‘) [i‘h _’“.;1}:/ spectrometer, the molecules are
-% 6 IL”EJ ——’tl:':' ionised by removal of an electron,
3 forming a malecular ion (CL°),
# The molecular ion has a mass equal
v to the combined mass of Its
s L V0 (ase) constituent atoms. However, the
E GICI —1}31)* rolecular ion is not stable, so sl?me

| molecules become fragmented into
> their atomic components.
35 N 70 2 VY my,

The rmass spectrum therefore contalns fwo types of peaks:

« Peaks due to atomic isotopes = these represent the different isotopes of chiorine, *°Cl and 30,
» Peaks due to molecular ions = these represent CIE' molecules containing different combinations of
isolopes.

1. First, find the isotope ratio ;:"'":“’"l'k ”m“l* E'zﬂm“'&f‘:'“m
Chiorine has two isotopes: SILALLIEE ot s 2L L
chilorine atoms.
55{::' & TS?I‘
Each atomn can be either **Cl or **CL
a7
Cl = 254 So there are fhree possible combinations:
So thelr ratio s: 9 38 350
Hil5=3:1 Both atoms are 35C1.
That means if you imagine 4 chiorine Probability: 34 = 34 = 916
LR R One atom is **Cl and the other is 3 C),
* 3 Therefore, the peak ratio is L There are fwo ways this can happen:
+ You get: . 3504 270
« 916 : 6/16 : 1/16 . STC-35()
. Since they all have the same denominator,’ So,% =14 =2 = 616
* simply remove the /16: 1 That's wihy your working has the «2,
59:6:1 . Mo SOr
« 50 the three molecular-ion peaks for .
. . Both atormns are 57CI.
= chiorine have apeak ratioof 9 :6: 1 .
b 4 Probability:
* And the peaks occur at: L Y x % = 116
*90:72:74 : “
S : peak ratio
* 350,350 . Hm.—%i'_ﬁﬂ,ﬁx%qzﬁs
] [ ] #+
. . —_ X =
'IafEhi%?ﬂlll?‘iiliilillllll'illllllillll"' l:? % kﬂ %




Mass spectrum of bremine

»
19 & 158 160 162 my2

3. Therefore, the peak ralio is

a: Ve 14

Corwert everything to guarters:

Va:2/4 1%

S 1:2:1

Therefore, the three molecular-ion peaks
of bromine have apeak ratio of 1:2: 1.
And their mJz values are:

"Br + ™Br = 158

"Br +*Br = 160

¥ Br + ¥Br = 162

S0 you get:

miz 158 : 160 : 162 = 1:2: 1
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1 First, find fhe Isotope ratio

Bromine has twa isotopes:

"Br = 50

®Br = 50%

s0 the isotope ratio is:

S0:50=1:1

That means If you imagine 2 bromine
atoms, 11s ®Br and 1is "Br.

\ 2

2. Now think about Br, molecules

Each bromine molecule confaing two bromine
atorme.

Each atorn can be either ™Br or *Br.

5o there are three possible combinations:
"Rr—"YRBrt

Both atorms are Br.

Probability: ¥2 = 15 =14

NBF—E'EH

One atom is ™Br and the other is *Br.
There are tlwo ways this can happen:
"Br—*Br

SBr—""Br

Sonte « Ve x2 <0

SBr—*'Br

Both atorms are *Br.

Prabability: Ve = ¥ = 14

peak ratio
”ﬂr""ﬂ;' — K R
"8r "8, — khrhra-h
by —', — k= X

-..""
@ Both graphs must be memorised




ebeclvoviic

quantum shells

coigp N liovy

H T quantum shell
B 79 quantum shell
39 quantumn shell

4™ quanturn shel

defined as energy levels of an atom
All electrons in a quantum shell have similar but not identical energies

electrons in the first

each quanturn shel,

energy levels

quartum shells have the lowest energy for that element
apart from the first, s further divided into subshells of slightly different

-
I T quantum shel  Only 1 subskel

I 2 quantum shell

I 39 quantum shell

I gt guanturm shell

Orbitals

2 subshells
3 subshels

4 subshells

— e o o ol

An orbiial 15 a reglon in an atom whilch can hold up to two elecirons with opposite spins
Each subshell containg on orbital

The S subshell has one orbital, and thus can hold up to @8

The P suBshelhas three orbitals, and thus can hold up toBe

The d subshell has five orbitals, and thus can hold up to 10e°

The £ subshel has seven orbitals, and thus can hald up tol4e
Fa

#

e

3

4

£ orbital = Spherical shape

> X

%




;H
e
14
L1

p=-0rbitals dumb-bell shaped

electrenic cenriguratiens

H = is' Al = 1s*2s*2p€ 35* 3p

He = 18* Si = 1g* 2s* 2p€ 25* 3p*

L= Is*as' P = 1s?2s® 2834% 3p°

Be = Is*ast S = st 25 2p% 357 3p7

B = ls" 2s* 2p' Cl= |s* 282 2,6 3¢” 23p*®

C - 18" 25 2p? Ar- 18”257 2p€ 35? 3p*

N o= Ist 25t 27 L = Is*2s® 2p° 357 3cF 45

0 = st 25" 2p* Ca + 18* 267 2p% 357 3p% 4s?

F o= is® 25" 2p° St = Is*25%2p® 25 355 45* 3d'
Ne= 1s? 25" 2p° Ti = 1s%25*2p€ 352 3p€ ag? 347
Na = 1s* 25* 2p® 3’ V = 15252 2p6 352 3p% 45 3d°

Mg = 1s® 25" 2pf 35?

using the electronic configuration, we can find the group and period of any element
the period is the highest occupied energy level

The group is the total no. OF electrons in the highest occupied energy level

ex:- 3B - 157251 2p6 3¢7 3% 4c* 3d'° 4pf
pericd = <
group (2+5) =7
o -

). How many orbitals are there, In total, in the first three quantum shells

—

- S S S S S S S e S S S S S S e S S e S S e e e e e e e e s e e

I

|
| ; |
I I** quantum shen — Is 5 — | orpital I
| 2md quantum  shen — l1sldp p— 3 orbils I
I a4 quantum  shel — 3s 3p 3d d=— 5 orbilals. I
I total = 3(1) » 2(3)+ 1(5) I
[ = \4 oviitals I
L



glectrons are adapted
to the lowest energy until all elections one

5 = BLoCK

configuration related to the noble gases:

P- BLock

d - BLotk

f- Buock

box netation

(|}

12K AE]"

S

aufbau principle

P

accommaodated
Paul's exclusion  two elections cq

oCcupy the same orbita unless they have

the opposile spin

Hund’s rule

orpitals singly before pairing

Correct electronic configuration of d-orbitals elernents

it

[ar] 45 3d7
fﬁq,] 4s' 3d° v

[Ar] 4st 347 X
[Ar] 4<'34® v

electrons will occupy the

all noble gases have tilled S and P orbitals and 5o are
used as references (o shorten the electronic
configurations of elements

Me = Is* 287 2p"

Na = [Ne] 35!
P- [ne] 3?32
E- [Ar] 48

Zn = [Ar] 4s' 3d'®

A |

L~ " each single headed arrow
v [y |

|
|
|
|
nnot |
|
|
|
|
|

= stability of haif fijled

represents ome eleciion
d <

Tweo electrons with opposite spins

H | — half -fijied orpia)

He [ — huea orviral

pow [1 11 ]4 |],Humn*s puLl

IS Fi
0 [ ﬁ

| When these atoms form
| cations, the 45 elecirons
| are removed before the

d-orbitals | 3d electrons

X = stability of fiilgd

: Mote that electrons are
removed from the

oa-orbilal y highest quanturn shel

iseelectronic conriguration
Different elements or ions bul same electronic configurations )

£q -

Foo= Istls? gpt
0% = gt szt
Ne = Ig? 2522,
Na' = g 26? 2p8
Hg it i -FEI 151 'EP"

| regardiess of the fllling
| order



EIEIH:I'!II'IHI‘.]HEHE spectrum
Eleciromagneiic (EM) radiation is energy transmified

as electromagnetic waves.
The electromagnetic spectrum is the complete range

of electromagnetic radiation arranged by frequency BACSO  MMCRO  FRARLD VISIBLE - R
or wavelength,

Across the spectrum:

* [Frequency and energy increase,

« Wavelength decreases.

Order of the electromagnetic spectrum (lowest  highest frequency):

» Rodio waves  Microwaves  Infrared  Visible ight  Uliraviolet  X-rays  Gamma rays

Electren Energy Levels

& + Elecirons occupy fixed energy levels; also known asgleciron

n=3— shells or quantum shells.
/,.hmt,m » In theground state, electrons occupy the lowest possible
EmiTs energy levels,
n=24 ENERGY -

« When an atom absorbs energy, electrons move fo higher
energy levels, becoming excited.

« Excited electrons are unstable and return to lower energy
levels by emitting electromagnetic radiation.

EMERGY

n=1 GRrOUMD STATE
» The energy levels are discréte, meaning electrons can only exist in specific energy levels and not
betwesen them.

Emission Spectra
An emilssion specirum is produced when excited electrons fall from ahigher {0 a lbwer energy
lgviel, ernitting light of specific frequencies. It appears as bright coloured lings on a dark

ko ]

= Each line corresponds tO @ particular electron transition.
= Every glement has a unique arrangement of electrons, $o each produces a Unigue emission

spectrum.

Elecirons are first excited from the ground siate i = 1.

When they return to lower energy levels, they emit radiation with SpECIFIC fréguencies.
Within each series, the spectral lines becorme closer together ([convergel as the freguency
INCreqses, because the energy levels become closer fogether at higher values of (n.



Emission Spectra as Evidence for Quantum Shells

« Electrons exist only in fixed energy levels (shells) around the nucleus.

= Each shell has a fixed amount of energy.

+ Electrons move between shells by absorbing or emitting eleciromagnetic radiation.

« Since the energy differences are fixed, the emitted or absorbed radiation has a specific
fregquency.

« The presence of distinct speciral lines, rather than a continuous specirum, shows hat
electrons cannot exist belween energy levels.

= Electrons move from one energy level to another by making a guanturm jump, with ne
intermediate energy state.



PWW

Hn*_-' property with a general trend in the periodic Table

ionisation Energy (IE)

the amount of energy required to remove one mole of electrons from one mole
of gaseous atom to form mole of gaseous lon

1St 1€+ ACg) — n*n’q} ve"
a4 IE: Al — A fi}}+E'
39 re: g — a¥Q) 1 e

l'...-‘.-...i-l‘
L] L]

;' nuUclear charge %
» more protons= greater .

. Nuclear change = mare ;

Larger atomic radius = outer 5,
electrons further away from =

-
:
g
5

‘lii"ij...

positively charged nur:ieus , : nucieus= weaker atiractions %
= mare strongly elections . +  between nucleus and electrons »
attracted to the electrons * *. decreasing IE _.'
. 'y.._-" LTI -
.Inﬂreuslnt_: IE__,.-.ﬂ'::--*-”--*-----*"""“”---..___” cus
“te....et’ .7 Snielding electron-electron repuision)
» Asthe number of Shells increases between The valence =,
+ electron and positive nuckeus shielding from both within an _:
», orbit and from inner electrons increases decreasing I .*
e "l..i""‘.‘.‘-“""""'!fi..“--il"l-ll-ll"*'.
< When reaching o new inner eleciron shel,
-~ thera is a big increase in IE because the
; attraction to ihe nuclews is much greater
3 for inner shell
X
4

order of eiectron

successive lonisation enargies
Increase by very large numbers, A
l0g 5Care COMPresses large values
and mokes jJurnps easier fo compare

F@ s daadidRdiddEdR iR R R E R R AR R

Successive lonizatlon energles provide evidence for the exlstence of quanturm shells and fhe
group which the element belondgs.

L]
L]
L
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L]
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IE trend across the period IE trend down the group

increase in NUclear charge as
number of protons ncreases

iNCregse in NUClear charge as numober
of proftons inCcreases

The Electron is removed from
same gquantum shell, with
approximately same distance of

|
|
|
|
: atomic radius increases, the distance between
|
|

the nuckeus hence similaraiomic |
|
|
|
|
|
|
|
|
[ ]

the nuclieus and the oulermost electron
incregses

glectron shelsincreases down the group
hence shiglding from inner electrons
increases

radius

shigiding:by inner Shell electrons
Rernains the same as electrons
are being added to the same shgl

effecis from shielding and alomic radius are

effect from NUGIEGrEharges
significant therefore 1E decregses

significant therefore IE increases

2 Why Is there a slight decrease in IE between Be and B?
- fs Be=Is*2s' & B=1"2" 2p,'
» The ocutermost electron in B is in a 2p subshell.
= This Is further away from the nucleus.
= S0 s less strongly atiracted to It
Q: Why is there a slight decrease in IE between N and O7
N = % HJZPI;IIP;zP: & 0= EIIEIZP; #g.%'
= In nifrogen, the electron being removed s from a singly occupled 2p orbltal,
= That electron is unpaired.
* More energy is required to remove an unpaired electron than a paired electron.
= This is due to the spin-pair repulsion between paired electrons.
= S0 less lonisation energy s needed to remove it

Speclific trends In period 3 !
G Why is there a slight decrease in IE between Mg and AI7 !
s Mg =1s* 2" 2p° 3 & AI=1"2 zp‘,gs*;; !
* The outermost electron in Al is being removed from a 3p subshell, I
= This Is further away from the nuclkeus. I
» So is less strongly attracted fo it. I
* 3p electrons are higher in energy. I
* They are also slightly shielded by the inner electrons. I
@: Why is there g slight decrease in IE between P and ‘5? e I

P=1" 27 2p %" 3] 3p,13p, & S =18 2" 2 35 20 3p,' 3p, !
« In phosphorus, the electron being removed is from a singly-occupied p orbital. |
= Lhile in sulfur, the electron belng removed Is paired. I
* More energy is required fo remove an unpalired electron than a paired electron. I
» This is becouse there already is repulsion between paired elecirons. I
« So less ionisation energy is needed to remove it. I



melting Temperatures

simp e
M EELLIES

Na, Mg, AL Li, Be, B metalicbonding - strong bonding between cations and anions
S, C gonfcovalentstruciores = many strong covalent bonds

CL,LSBNOCF simpemoecues - weak intermaolecular forces of attraction
Ar, Ne  monogtomic - weak London forces



ioViie edfhelqmees

'f—i electrostatic Forces of attraction between cations and anions in g lattice

Evidence for existence or ions

@ electrolysis (@) Eectric current

y ' I gelow frﬂql-

- t
N biue ﬂu;
‘ :_:I;{ \ Green Culrly4

@' electron density Maps using X-rays

glectron density maps show the likelinood
of finding electron In a region. The
contours are lines of egual eleciron density.

Tonic radi is the measure of the size of an ion
+ Jonic radii increases with increasing negative charge
« Tonic radil decreases with increasing positive charge

Cations (positive ons)
High charge = small radius

Anlons (hegative lons) Charge density = amount of charge per unit volume

High charge = large radius @ 2 2 @

Q. Why 5 melting polnt MgQ greater than EI
Ionkc bonds In MgD are much stronger than in kI, as Mg® was a higher charge density

related to having a smaller side and higher change than K* so atiraction forces are stronger,
Alsa OF has a higher charge density related to having a smaller size and higher charge than
T requiring much more energy to overcome these forces of atractions.

Q. Why 15 melting point of NaCl ls than less KCI
Ionic bonds in NaCl are stronger than in KCIas Ng® has a higher change density related to
having a smaller size than K so attraction forces are stronger, requiring more energy to
owercome them



polarisation of iens

LR ]
¥ "
LI -.‘

polarisation is the distorfion of the electron density of an anion " Polarisation is also "

| +  referred to as tailng or ass
anic compound . .z . covaent effect >

potarised onic Bond e

 polariiing
C polar! sed Power

w2

In an ionic lattice, the positive ion will attract the elections of the union, distorting the eleciron
density of the anions

this polarization of anions creates some degree of sharing electrons between the nuclel = some
degree of covalent character

Physical preperties of iohic compeunds

FFEEEEERSEEESEEEESAEEERE RS E RN AR AR R EE SR E AR EE R R EREEy

1. Solubility in an ionic compﬂmn:l

The energy reguired to break apart the latice
structure and the separate the 1ons, can in

% R . ® some instances be supplied by the hydration of
the separated ions produced, Both cations and

anlons are attracted to water molecules

because of the polarity that water molecules
05585588

e e LT e,

" '2 Hu;ih r‘nEﬂlT'H:I paints due to strong *
« aftraction between ions in the latlice

L ] L]

Es FFEEEESFEESEEEES

ii-..‘piviii!"-"".'.."-ﬁ"

+"3Brittleress  layers side over each s,
other when stress is applied, therefore, "

" PP L L Lo + particles with same charge come into

e TP L % confact they repel and the crystal breaks.

1.-
[ N

- ‘-l'
*.-"-.'III-.'l-.l"l"'.'l"..'l. I-.'-'..ti.'iflli"il'lll

. 4. Elecirical conductivity lonic compounds IR solid state cannot conduct electricity as’ .
. ions are not mobile. Bul ion in molten or kquid solutions as the ions are mobile, they can *
", conduct electricity .
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Covalel Goting

The electrostatic attraction between two nuclel of the bonded atoms and the shared pair of
electrons

formed when atomic orbital containing a single electron overtaps with another atomic orbital
which also contains a single electron of another atom

(§ ) OO

G bond CLend -to-end overigp)
T bond (§ide - (o - side overiap)

= TT bonds cannot be formed unill a @ bond (s forrmed. [herefore, TT bonds are seen in triple or
double bonds

* T bands caonnot be formed by s-oroitals

= T1 bonds are weaker than O bonds

Bond sfrength  the amount of energy reguired break one mole of bond In gaseous state
Bond lengthh  distance between the nuclei of two covalently bonded atoms

The shorter the bond greater the bond strength

Electrenegativity

The ablity of an atom to attract a bonding palr of electrons
« Increases across the period
« Decreases down the group

Fluorine is the rmost electronegative. Therefore, it attracts the bonding pair of electrons mine than
coyigen.

g+ 6-
( parual -ve charge)
¢ partial W T g win @
Ve
antirge)

—
-



Polar covalent bond | a type of covalent bond between two atoms where the bonding
glectrons are unequally distributed, because of this, one atom
carries a partial positive charge and the other a parfial negaltive

charge

Wi 6" Wl 8- C1—cl

1 non-poiar

distribution of electron density

—_
Non-polar 0 — l

When fwo atoms of the same elements are bonding, the distribution of electron density s
symmetrical around the nuclel because the electronegative of both atoms is equal.

‘f‘ = -
Polar bond H'—

the distribution of electron density is asymmetrical when the
hwo atoms have different electronegativities. Therefore bond is

polar

centinuum ef bending type
VRS more ggoue

r A
i = .
L g
o
mareé cvarent
ﬂﬁ'ﬁmu .i-l-l!i-lq"-"'ii'.-‘."'.
_— — — L] — L} -_— I ‘.- LI Y ™ & - .
I ! . If the electronegativity difference Is: .
1 = |PURE I1ONIE . fero= non-polar AT
| T | poLaniger mun:: . Less than 17 moare covalent characler  °»,
| £ | POLAE COVALENT \ *  Morethan 17  more ionic character -
I 1 PURE COVALENT I Ill"'--lll--..l T L LT _..-""'.

Discrete (simple) molecules
The octel rule stales that atoms tend 10 gain, Iose or share elecirons in order to achieve 8§
glectrons in their outer Shell, giving them the stable electron configuration of a noble gas

HRowever there are some atoms that are stable with fewer electrons than 8 electrons
such as Be and B. Elements from periad 3 and beyond can hold  more than 8 electrons
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Dative covalent bend

L TR

Formed when an empty orbltal of one atom overlap with an orbital containing a lone pair of

glectron of anather atom.

JOIRE

(R

Difference between covalent bond and dative covalent: inva covalent band the electrons are from
each atorn whnereas in dative covalent bonds the electrons shared are from same single atom.

through dathve covalent bonding, two chiorine atoms donate their lone pairs to each of the

alumirnum atoms 1o form a dimer
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electron pair repuision thesry

the shape of a molecule or ion is caused by repulsion between both one pair and band pairs
the electron pairs grange themseles around the central atom into a position of minimum repulsion
Lone pair-lone pair repulsion * lone pair - bond pair repulsion * bond pair - bond pair repulsion

shapes of molecules

@ LINERAR MOLECULLS

120° bond angie = 1§o0°
g 2 bond pairs
Cl— Be—ClI 0 lone pairs
0=c¢ =o
/1g0°
(@ TRIGONAL PLANAR
Ci cl bond angle - 120°
N, 3 bond pairs
?) 120 o lone pairs
Ci
® v- suaPep
pond angle - |19°
g 2 bond pairs
lone pair
Z X !
° g’

@) TeTeAHEDRAL
bond angie = 109.5°

H
] 4 pond irs
I'jl“‘i o0 lone ;::ir
....I-“ N \ H
" A
H

@ TRIGONAL PYRAMIDAL

p pond Ongie = jo7°
" P-u..,_ 3 pond pairs
F‘ ‘lfF | 1oné pair
=



@ V-Shaped . (@) sauare PiAn AP
I
¥ F ¥, % F
“.i *r hﬂﬂﬂ ﬂ.ﬂq‘e L laq.s : . ey Ky 1‘\
/OH 2 bond pairs i %' <’ Xe"
—, 2 lone pairs x %
H 1onb M | 7 \F
------------------------------- | F
(2) TRIGONAL BIPYRAMIDAL |
: 4 bond pairs
cl., ¢l ﬂﬂ'ﬂﬂ ﬂﬂg!ﬁ = !j"ﬂ" [ l!ﬂﬂ.ﬁ ﬁ'ﬂfﬂ'
7, I 5 bond pairs | bond angie = 90°
wo (P — ¢ o lme pars |
/ || e
¢ Q :
® seecaw_
© F pond angie = 107°
/““, F' g bond pairg
* } 102 | loné pailr
= \wF
E

pond angle = §7.5°

F .
.5 3 pond pairs
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melecule pelarity
dipole- When two charges of egual magnitude but opposite signs are separated by a small distance

in a covalent bond, bonded elections drift towards the more elecironegative atom and fhal resuls
in a separation of charge.
« If the dipoles reinforce one anather, the molecule will possess an overall Dipole and s said

o e polar,
« If the dipoles cancel aut one another due o an even distribution of charge, the resulting

molecule will have no overall dipole and is said o be non polar

In some molecules, the bonds are polor however dipoles cancel oul as the molecule is
symmetrical. The malecule is asymmetrical when there is a lone pair
&+ 5-
H — (i
L
| >

Ssymbol of aipole movement

it

——

Ciant covalent stiructures

Diarnond
Each carbon atom is bonded to 4 other carbon atoms
forming a giant 30 tretranearal arrangement with rmany
strong covalent bonds ( hard material).
Does not conduct electricity as there are no delocalised
elecirons.
Have high melting and boling point as huge amount of
energy Is needed to break huge no. OF strong covalent
bords for metting and boiling to occur

Graphite

5 TROM G

COVALENT Bonps each carbon Is attached to three other carbon

farming interlocking hexagonal rings.

Conducts electricity due to presence of delocalised
electrons which are free to move when influenced by
potential differences.

soft material because of weak intermalecular forces
between the layvers alowing the layers o side over
each other.

very high melting point due fo strong covalent bonds
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