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L. SYMMETRY

Rep'\\:'\\:ior\ of faces , edges and inter faclal

angles  when votated by 360°

Thvee elements O{ symme l[

1. PLANE OF SYMMETRY

n umaqlnmg plane which dwndes the

cvystal into  two  equal halves,

a. AX1S OF SYMMETRY

Pn waginafy  Line through which evystal

can be votated.

3. CENTRE OF SYMMETRY

e central point of a - crystal which.

equidi stant  from two oppositte faces of a cvqsml..

A cfgﬁbal may have A wnumber of pldne'S

of  symmetry or oxis of Symmetry but cam have

oy one cente of {ymmetry.
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2. (AEOMETRICAL SWAPE

1

> Cyjs‘hlline | solids hc;e*—c-:lefinift Qeometry (WPP)

—

- Tre inferfaclal angles ave alwgys  same given
cosal W -
-2 _Upon _ grinding Very fine powdey , the evystalling

solids  still  ~etain  heir g'peciﬁ‘é geomeitrical shapes,

3. MELTING PoinT

= Ggtaline  Solds have a Sharp  weltirg  point wﬁich

weans transition from  <olid . state o 'h'quid‘ Starte

will__bhappen suddenly over a fixed vaue of

————

tempevature | wot over a  vange of temperature,
~F

_4. CLEAVAGE PLANE

- The ofeaking up of larger crystals o smaller

ones  with identical size and shape is  called

cleavage.

> The plane which contains  direction of clea\)aqa

is  called cleavage . puane, | -

V.1 e

> Two adjacent cleavage planes intersect aways at o

defintte angle.. 9
- The wmagnriude of nterfacial angle , after cleavage

has taken place , wmay differ fom. coUd 4o <olid a(,',d 1

i§ a chancteristic § a qiven  solid . 1
> Minemls have chamctedisie  number of aleavages - 9

@ Jdetevmivud by counting e vumber  of  cleavage

surfaces “lhat are NOT pavaliel.
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_5. ab\T _OF_CRYSTAL

— ShaPe in__which cvystal usually grows is
called rls habit

e9 Nall has eubic  hablt

oo Faaosolfec %Faeademymm—l
I Tempevature

2. Additton of impurities

If impuvty is added . the solid. matevial
changes its  Shuctwre bez new faces ave produced n
addition 4o oviginal one.

If urea i added +o Natl, its habit becomes
needle haped.

6. CRYSTAL GROWTH

Cyystals  ave ugually prvepaved (oy grown) by Slow
eooling of a substance in liquid State ov hot SQturated
Solution oF 1he Substance concevved.
> The appavent Shape of the cwstal depends on
mothod and  condition  of prevamation.

—> Natll wilh a cubic cr:ysfnt hab:t may Qrow 70
a cubic (3D) , a flat shaped (aD) af a long weedle-tike
structure (4D) | dgpe/:\a’cby upon _eondifions under which
it prepared.

2 4 4o uvea presast in Hs Solution, as an impurily,
Compels it B Jrow _in_one dimention (needle -Ic‘he)
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The Size of cwystal s controlled by ifs vate of
onowh. A Shwly Growing crystal _hag o _larpr size.

3. ANISOTROPY

n  Substance which shows different intonsity

of propevties in diffevent directions is called anisotropic

1

and this property as anisetropy.

Pnisotrepic  Properties :

1. Ele ctrical Conducdivity

2. Thevymal Conduchvri_t{

3. Refractive Index

Y. (o-efficient of dhermal expanson

x Ms  in amoYphous  wmaterials such as glass, xno long-

vange  order exist 1 such properties ave identical

in all diveetionS So thee ave sofroplc  matevialk.

- i, e
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|_8. LsoMORPHISM

= When two or more different compounds exist in e

—
—_—

r Same crgsfamne forms -{hgy avre Said ‘1o be isomoiphs
| of each other.
; > The formula units of different isormovphs have
' usually 7he Same atomic vatio,
|
' Tsomorphs Mﬁg‘;’ - Coystal Structure
l 1_Nall and Mg0 [:1 Cublic
| 2. KNO; and NaNo, 1103 Rhombohedral
3. ZndD and CdS %1 Hexa donal
l Y. KNO, and caCo, [:1:3 Rhombohedral

Physical and chemical properties of isomorphs

are diffevent from eachother. -
. Koracademy-com—
a. POLYMORPHISM

Certain crystalline compounds exist in wove
| thar one c_rg,s'talﬁne form undey different comnditions,
Thic  phenomenon ig  called  polymorphism.

- P.;gqurphs have the Same chemical propevhies but

—

| different physical Properties.

[ I+ KNO.’ . Khon"bohedv’af and OY'H‘D'thmb;C

I 2. AgNO; :  Rhombohadval and.  orhovombic

. 3. a0, : Trigonal and  Ovthorhomhic

L These dia)e_r@nf: formS are interconvertable into
- eachother under difjferent conditions ofy demperatuve.

e —————
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1o. ALLOTROPY

When on  elemertt exists in more 1han

one  crystalline  forms | it is called allotropy
e-q i
Sg :  Khombic and Monoclinic
Oxyaen ©  Oxygen wmolecule (0.) and oOzon€ (O3)
Carbon :  Diamond. (eubic) | Graphite (%/angana/) and
Ducky pall
Tin : vag Tin (cubic) i white +nrn ( TEfrgyaml)

Po/_:./morphism s for crvLjsfd///ne ‘compornds’
_while allotropy  js Jov  elerersss

11.__IRANSITION TEMPERATURE

The temperature at  which eone cvystalline
frm of a Substarce  chanqges Jo  another fermm s
called  trancition femperature.

e-q9 fFor,
Sg : 95.5C
Trn : 13.2°C

KNOD, : 128.5°C

Koracademy-coft
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&.-._WCRY.STAL LATTICE PPy w

e

:Iht__. ovevall  avwanjemend ('[ /’.’?Y‘x’ff‘,i‘b‘ n A (‘\J ‘f""

_is _called Yhe cvystal laltice oy Space (lattice.

lhc CSmallest  amit by volume  of the cvystal JaWice
"ﬂ\’i_"‘_"]._(ll[ the  chavacteyistic  foatuve  of the entive  cvystal
s clledd @ wenit cell,

A unit cell ma _/ bo dr'cm}x'nl by the lengths of &
Odyes a, b, c and the angles o, P, Y betweern 1he

{‘dg_os. ‘hege 5(\' /'nmmm'(’rs (3 edges n-nrl 3 ary/os) of 1he

unit  celt  ave caﬂg{ unit cell dimentions o cyysiallogyaphic

_elements o a unit cll. KO ' y._GQm__

— Cueic CRYSTAL LATTICE -

A cubic _Syctem is one in which all Yhe
edge lengths ave equal (i-e avb=c) and all +he interfacial
angles are_oqual 4o 90 ( ot=pxY=q0°)

Theve ave three Hypes of cubic lattices:

1) SMPLe Cuslc LATTICE
4 The po)m's ave only al 4he cornex qc cach unit,
= They have maximum vacant space and ave vavely
found in rature '

7 There are 8 covners in simple cuble SYstery and each

pomf- occufyz‘nq a  corney 06 Jhe cell is shared l'y
O unit cells.
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2. Bopy CeENTRED CuBic LATTICE
> Bach unit cell has one point at the centre of
the cube in  addition +o 7he polnts at 7he cornérs
> Poxrlicles _ate  packed wnove efficiervily than Simple cubic
> Each point at 7he cemtre of the cell is part

of only one wunil cell

3. FAce CENTRED CuBie LATTICE
— 1hey have one ppint at each of Jhe <ix faces of
the - cube | in  addition Jo the points at? Jhe corners

= Maximum space s occupied by parlicles ;n 1his
case.

-y’ Each point -;:;f Zhe covyney jc gbéred bjjmé Qnif-
cells and each face s shaved by Hwo unit

cells . )
K oracademy-cofm—

PoINTs - To REMEMBE

¥ A panticle (atom  molecule of 0n) whick e located at A
The  covners of ihe lattice , is shaved by & unit celr
Hente the contribution of an atom aft the. Corner 4o |
a_particular unit cell is  one- eighth. i

¥ M afom on the face of he unit cell is shaved
by <wo unid. cells. Hence  {he contribution of a £
pavticle at the fate +o o unit cell is 2/, &
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¥ The constituent particle at the edge center Is
chaved by fur unit cells in the laflice. Hence ifs
contribution o only one parﬁ'cu!av unit cell is
one- fourth.

¥ An alem at +4he body center ©f a unit cell
belongs _entively 4o +hat _unit cell of e (atfice. There
5 _mo shanng  involved.

CALCULATION OF CONSTITUENT FARTICLES N
DIFFERENT TNPES OF UNIT CELLS

4. SIMPLE CuBIC LATTICE
In pvimiive unit cell the constituent

particles ave ovly [ocated at +he cormers of “he
unit  cell.

As any particle at the covrner of a unit cell
contributes oné-eighth of iKelf +o one undt cey
Now, in a cube there are a d4otal of el9ht corners.

S$o -
'Vg (contribution of corner crfoms) x 8 (number of covners) =4,

2. BODY CENTERED UNIT CELL

(/8 %x9) + (1 x1) .o

—

A v
e DeRKOTracagemy-col
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3. FACE CENTERED UNIT CELL

(V8 x8) + (Y2 x8)=4

4 v
ue <0
v nor; ers le;’azg

! =
N\'(,Cﬁ, A mmpound formed by elements A and B
crpfallizes n dhe  cuble Shucture  where A atoms
ae at dhe cornerS of a cube and B atoms

ae at the face conters. The - formula of compoond
l‘S'. ’

\/a. A83 o : . —

WE a
c. Aip = o

d. AzB;

Explanaﬁm:
No. Of A atoms = Vg x8 =4 =

No. of B afoms = V2 X6 =3

L.2In

b com’pound will_be A,

|
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NaCl _STRUCTURE

> Nall has face centred. cubic arvrangement and in

the octahedval <tructyre.

> The chloride ions occupy +he corney and- face

terdved pocitlons | the Sodium lons  occupy  1he

octahedval voids . in  cublc 0 3

= The unit cell of Nall contains Y chloride ionS

and 4  sodium iens.

> Re co-ordination enumber of Nall is 6.
Co -ordiration Numbers The number of 16ns Hat
surmurd  another  ion 1n +he Crysialine lattice is
called co- ordination number
Co- oxdimation  nuwber of each ion is 6. ELach
Na® ion _is _Surrounded by 6 ¢i7 ions and each
Ci”_ion is Surrounded by g wa? iong

= Distance bw +wo consecutive ClI” ionS is 565H°

-2 Digtan® b +uo adjacent ions of diterent kinds
s 2-815A° Thut +he Ywo ions are _not  Hoyching

each other bez +he Sum of +heir ionic vadii s 276A°
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LATTICE ENERGY
LatHice ernevqy is a type of potential 5”‘":7.5/

fhat _may be defined in 4wo ways.

1,) The lathice enevqy is the energy vequired. 1o break

apart an ionic Solid and convert  its Compmeni'

atoms _into gaceous ions. This definitton causeS the

value of L-E to be positive | since +his  will _always

be an endothermic ~eachon.

OR

2) The laftice enerqy is the energy veleased when

gaseout ions  bind 4o form an ionic Solid. This process

will _always be  exothermic  and thw e value of

LE will he negetive.

> TIis values ave uSually expressed in kT fmol

MEASOREMENT

Latlice enevgy cannol be -mealured empircally,

but 1+ can be calculated uSing  electro statics oy

estimated using the Porn - Haber cycle

_FACTORS  AFFECTING LATTICE ENERGY

. Charge of iong

. Size (e yodik) of 'ons

Koracademy-com
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1 CHARGE OF TonsS

As the chavge of ions increase
enevqy infrease.

, lattice

2. 51z OF ToNS
As +he Size of ion increaseés , the lattice
energy decreases,

Size increase down -the group and decrease
along the 1period)

LiF > LiCl > Li&r > LiI
NaF > Nall > NaBv > NaI
KF > KCI > K&r » kI

¥ CHARGE DENSITY J&er—aeademéL |

L-E depends on charge density. (Areater —fhe
charge  density h;?her will pe LE

Charge Densw Charqe
Size

vy LE And CorupiuTy

LE is ;mpOﬂar)') in pvcd:c-hnc] the Solub.h-}y
of jonic  solids 'in  H,0. Lonikc compounds wit
Smaller _lattice onergies tend,

+{o
L iF be wore soluble

. . . »
e TVt AT LIPES T Bate 4 v v .. AR

— B
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"ﬁm OF CRYSTALUNE _SoLIDS

Fur types on bagis of forces pfe:enf petween
theiv__ particles.

4. Tonie CRYSTALS

The cvystals  in which componenv‘s are ioNs
l' and  +the attracHon s ionic bond ave «@lled jonic

e

b cvj;fals.
> Electv0stalic (Cou(umbu,) foxce of athvachon called e
~_bnic bond . .
INpIcaL PROPERTIES . Ke,pa_caﬂ en W CO' | I
b Havdress —yas

1. MCAQ(CI{-Q 'f'o Vqu h)q,\ me[f-rr)q Polr\-bt

2 Non-conductors of EIec'/rchq (but good electvical
condutdors in 7he wollen <tate)

ExAMP)LES
Na-Cl > NaNO; o Mqﬂ

1

Calm

[ —

—
b
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2. METALLIC CRYSTALS

STRUCTURAL  PARMCLES :
Cations plus delocalized.  plectyons

TNTERMOLECULAR FORCES:
Metallic  bonds

T¥PICAL  PROPERTIES -
> MHardness varies from S'ofi =) veﬂ/ hard

> Melting  point Varies fsrom Jow to veﬂ{ high

> wstrous , duchile , walkable:
- Nevy Qood conductors of heat and eLec-hnuH'f

EXAMPLES ~
No, Mg, AL, Fe, Zn, Cu, Ag

_3.__MoLeculAR  CRYSTALS -
STRUCTURAL — PARTICLES :
Moleculos (otoms of moble. gases)

INTER MOLECULAR. FORCES :
Nander Woal’s Foreas

TYPICAL _ PROPERTIES r(
S soft

> bw wmelting poink
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- Non conductovs of heat and electricily

> sublime easily in wmany cases

EXAMPLES

Noble-g9as elements, CH, , €O, , P, . Sa, T, , H:Ocs)

2 2

4. COVALENT CRISTALS

STRUCTURAL PARTIZLES -

Atons

INTERMOIECULAR  FORCES :

Covalent bonds

WPICAL  PROPERTIES -

- Very hard

—> Very high wmelting poimt

—> Non conducetors of electricity

E XAMPLES -

C (diamond) _ Gi¢ . Sion
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__ STRUCTORE OF ICe

¥ Ite — An example of polay oleculay crystals.

¥ In ice | oxygen atom of water woplecule Is

Suwounded by four H-atoms.

> Eath  oxygen in ice is at the center of vegular

tetvahedron.

= Two H-atoms ave |inked through covalent bond

while _the other two H-atoms ave flinked through

Hydreger _bond, This is  exterded +hraughout, creating

the emply Spaces in the Structure.

> The Shructure of ice is like honey comb with

hexagonal  charnels.

> When water freezes it occupies  9-/. wore <pace

and _its density deereases. rat s why ice floats on

the Suvface of water.

Koracademy.COM
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