shapes of molecules

polarity of molecules

solubility of ionic solid in water

insolubility of ionic solid in
cyclohexane

around the centval ... atom
¥ of chjong of electvon dcnéiﬁ/]

vepel — for maximum Separation / fo
minimise. vepulSion
nto ... electvon 5gomc+w7
with bond ang{o ..... °
# bonding and # nonbonding_ chiong

leads 1o ..... molecular §hapo

Electron geometry ¢ bond angles

o Linear 180°
. ‘I?iggna! F!anar 120°
o Tetrahedral 109°

Molecular ;hap%

o Bent (120° or 109°) doFending on
the electron 5§omchfl7

. ‘l?iggna! planar

. ‘l?iggna! pyramiclal

o Tetvahedral

X=Y bond g Fo!ar

different atoms have different EN / X
i more /[ less EN than Y

bond i [ hag a dipole
dipoles are the ame / different
dipoles are arvanged symmertrically /

aéqmmo%riaa”v) avound centval atom

dipoles cancel ovt / don't cancel out o

molecule i nonpolav / polar oversll

Electronegativity (EN)

o X=X nonpolar bond (identical atoms)

o X=Y and X~Z polar bonds; dipoles are
different as Y and Z_ have different
EN

o EN increases from left to Vigh’f‘
across a period AND EN decreases
59“'15, down a rovp

e come EN that are vseful o
remember:
F > 0O > N=C| > S=C > P=tt
where ¥ i most EN

water 1§ Fo!ar
+ve H ends attracted to —ve iong
—ve O ends attracted 1o +ve iong

attraction §vﬁqdcmL 1o overcome Solvte—
solvte attvaction between +ve and —ve
1ong
long vemoved from lattice

tonic- Solid can digolve

fo discolve any qubstance the new
Solvte—~¢olvent attractions must form
éﬁfong_ cnou5b attractions to overcome
the cxié'h'ng_ solvte—¢olvte and golvent—
solvent attractions

L
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M]&fohcxanc g nonpo!ar

attractive forces formed with iong in
onic lattice are NOT €'ILVOV15_ onov5b to

overcome é’hfong_ 1onic. bondg

tonic- Solid will not dissolve

fo diccolve any substance the new
Solvte—~¢olvent attractions must form
é‘hfong_ cnovgb attractions to overcome
the cxié’h'ng_ solvte—solvte and Solvent—
solvent attractions




nonpolar solid insol. in H20 /
sol. in cyclohexane

low m.pt. and b.pt. of
molecular solids

electrical conductivity of
molecular solid

electrical conductivity of ionic
solids

to digsolve, need to overcome exié’ﬁng
¢olvte—solvte and ¢olvent—solvent
attractions
water ig polar Solvent
attractive forces of nonpolar solid with
water are weaker than oxigﬁng,
attractive forces within each
substance
nonpolar Solid does NOT” dissolve in

water

WHEREAS
(/v]olohcxanc i Vlon{gofar olvent

solvte and ¢olvent are both non—FofaV

molecules

attvactive forces formed between
particles ave §Jrron5 onov5h fo
overcome the oxfé’h’ng_ attvactive forces
within each ubstance

nonpo!ar solid can digsolve in c/qo!ohoxanc

molecular Solid

weak intermolecular attractions

between molecules

little heat energy i€ Vc@/ircol fo

overcome these attractions

therefore low mpt. / bpt.

mobtle olaarg@ol Far‘ﬁolcé V@@/hfcol for

electrical aonolvaﬁ\/ih?
molecular Solid

weak intermolecylar attractions

between molecules

no free Moving oharg:;d particles (no

1onS or cfcr/rroné)

vnable o conduet o!cc/hrio}ﬁ] n any
¢tate

mobile ohargcol Parﬁofoé Vc@/irwl for
electvical aonolvoﬁ\/iﬁ/’

(3D lathice of) aH’ornaﬁng_ cations and

anions
held +05;>1"hor by (thong) lonic- bond
a¢ Solid: tong cannot move

molten and/or aqueous: fiow 1on$ can

mMove and can pass electvic curvent

brittleness of ionic solids

electrical conductivity of
diamond and silicon dioxide

electrical conductivity of
graphite

(3D lattice of) a!%ornaﬁng cations and

anions
held +05:>+hor by (Q%rong) lonic. bond
if a force i aFFfiool

on with <ame ohargg; are brovgbjr next
1o each other

like ohargcé VcPc{
shatters the ¢trveture

mobile oharg@ol par“h'c/!cg m@/irool for
electrical conolv(/ﬁ\/i‘fv[

covalent network substance

3-D lattice of atomg K/OVQ{GVI'H"] bonded
m a tetrahedral awangs;momL

no oharg;ol Farﬁolcé free to move
¢o vnable to conduct c!cohfi(/im.

mobile ohargpol par‘h’ofoé chc/irod for
electvical oonolvoﬁ\/iﬁ’

covalent network substance

each C atom bonded to 3 other carbon
atoms in hcxaggna! !aqcrg.

one delocalised electron per C atom i€

mobile

able o cary a ohargp S0 conduets
ofco’hfia'ﬁ/}




Malleability/ductility of metals

High m.pt of metals

Conductivity of metals

High m.pt of ionic solids

(lattice of) metal cations
sea of delocalised electvong
held together by (€+ron5> metallic. bond
bond 1§ nondirectional

bonoling_ electvons delocalised acvoss
the lattice

if force applied, particles can move past
each other withovt oligrvpﬁng, the
bonaﬁng_

metallic solid
(lattice of ) metal cations
In Sea of delocalised electvong

held Jroggﬂf\cr by (é’hfoné) metallic
bondlg

lot of heat energy 19 Vof(yircol 1o break
thece bondg

’rh&rcforc high m.{>+.

mobtle olaarg@ol Far‘ﬁolcé V@@/hfcol for

electrical conductivity
(lattice of) metal cations
In Sea of delocalised electrong
delocalised electvons can move

allons metals fo condvet c!cdrrioi’rq n
any ¢tate

tonic- Solid

(3D lathice of) aH’ornaﬁng_ cations and

aniong
held Jrogdrhcr by (thong) lonic- bondg

lot of heat enersy Vo@/ircal 1o break
these bondg

thevefore high M.P’f‘.







