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Cowooar  Dispersion

® A @loda Dispersion s a mixtue in which 2mall poshicles
of one substonce are evenly Clishibuted Jrhn:sugh,gu] Other
Substance .

® The dl‘s?ersebl th'cifs are not clissolued  but remain guspended]
due o thelr mall ske @ Interachon with dispeion  meclium.

® The size of parhicles mnafn% fom 1mm fo 1um,

* Tt andst of two phases

@ Disperced Phase : The subctance that is dlispersed in the mixturc
@ Dispersion Medium : The substance in which clispersed phace s clismbuted] .

CiassiFICATION OF DISPERSED SYSTEM

 Dispeied Systems ate Closdfied bosed on the sie of dispercer|
Pa*a‘h'cles.

® The three main fype of dispexed 2ystem ae at follows

@ Molecwlar Dispetsion

@ (loidal  Dispersion

® Ouce Dispercion
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MorecutAR  DISPERSION

Molealor Dispersion aue true  soluhons .
Pastide size in moleclar dlispersion are less than 1 nm .

They are  Homogenous nahwe.
Tn this porticles are not visible  even under  elechon  micraseope

Example @ Solt Soluhon 8”3“’ Soluhon .

CouownL  DispersioN

(Doidal  Dispetsion  le micio - heferagenous, clispersard  Bytems .
Parlide  size fanges fom 1nom fo 1000 nm

They ove Heleroﬂenoua but - gppeared homogenauz. with naked eyes
Parhdes are not visble fo naked eyes bub @n be seen under
elecion  Microscope .

Example * Milk, Fo&.

(oarse  DispergioN

(oarse  dispersion  @re  heleagenous  clisperserl ~ Systems .

Tn ose dispersion parhde Sie ore 8reale1 than 1000 nm

In this portides ske ore lagge enough fo be seen with naked
eyes and fend o settle over fime .

Example : Pharmaceuhal  Emulgions € Suspensiong
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Molealar (olloidal (oarse
Dispersion Dispersian Dispersion

DirFerence  Between Motecuar, (Cowomar € (oArse  DisPERSION

ProperTES MoLEcuLAR (ouoioAL (OARSE

Pahce Size | Lessthan 1nm | 1nm -1000nm | Grealer than Toc0rm

Uisib'nih{ Tnvisible even “Uisible  ynder Easily Usiblc
Microscope Micraseope

Diffusion Undeigo rapic] Diffuse  very Do not diffuse
diffusion Slowly

Sedimentahon | Do not selfle Selfle (Under fast  Sedimentaion
down high

_ Cenhfugah'on

Fillrahon No Residue No Residue Residue Formec)
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CinssiFication OF Covwoios

(oloids @n be classifid on the basis of %Ilowr'n% 9 paromelers, :
® Baced on shate of Dflspersetrl Phase € Drlspersion Medium .
® Based on interacion belween phases

Basep ON Smate OF Dispersep Prase € Dispersion Mepium

Dispersep  Puase  Dispersion | Tupe OF ExarpLE

MeoiuM SowmnoN
Solid Solid Solid Soluhon (lemstones
Solid Ll‘quid Sol Paintg
Solid Glas Aeresol of Solids Smoke , Dustin Air
Lt‘qm‘ol Solid Giel Aelly, Buher
h‘qw'd Liquid Emulsion Milk
Uq-l"‘d Glas Aeroso| Mist |, %g
Gies Solid Solid foom Foam  Rubbe;
G Liguid foam Shaving  Cteom
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Basep On INTERACTION B/W PHAsES

On the bosis of inferaction behveen ph dispeiced phase € Clispersion
meadium | it an be C‘Oﬁiﬁi’d into 'E)”wanﬂ 3 h{PPS:

Lyophilic -~ (olloicls

Lyophobic  (olloidls

Associahon  (Olloids

P

@ Lyopriue  (orons

Lyophilic - (Olloicls are  olloidal ~ Bystems in  which the clispersed phase

hos o stong. affnity for the dlispersion medium .

® The 4em " Lyophilic’ is derved foom two greek word? “lyo’ means
'dissolve” and  “philic’  meons, ” loving." .

® The S'rmn% inferacion ~ between  the clispercd  phase € Solvent
Make these collode Alable and e@my fo fom .

® Example - Gelalin in  Water

Starch In  Waler

Cellulose  denvahves 1n  waler

@ _LyopHoBic _(ouoips

o [yophobic (olloids are @lloida) 2ystems in which Fhe dispersec]
Phage has vey [litle ox no aﬂ?ni*y for the clispersion - meliym .

o The term * Lyophobic' is denved foom two grek words  lyo’
meme * diswolve’ € “probic’ mewr  “fear’

® Bequse e dipersed phase has poor inkerachon with clispession
medium , fhese  @lloids are thermodynamically unskble and  fend  fo
ogulce 0w poecipiate. wh fime

® Example - Gold € Silver in Waler .
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(® _Assocamon  (OLioipg

® Associalion (lloids are a type of @lloickl Sysem i which the
disperced  phase  consists of aggreqates of molecules or 1one  (clled
micelles) formed by the assaciohon of gmoller moleales in @
<olvent .

® These smaller molecules are Jrgpa'cahy surface - achve agerts fhat
have both hydiophilic and  hyctiophobic poﬂs

® The foomabn of aswdahon lloicds ocws Wwhen the @nentahon
of sufectants exeeds a colical vdue led the  Cthead  Micelle
(onentmbon .

® Below the Mc ,the Swfedant moleales exst 0s individual
moletules . but obove the CMC , they aggregotes fo foom  Mielles .
leadfng_ fo the foomalion of a colloided Aystem.
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[fnopea'rl es OF Couows |

Pmpelh'es of @lloide @n be diided Inly 3 culegﬂm'csf
@ Ophical  Properties
@ kinelic  Properfies
@ FElechial Properhies

@ OpncaL PropegTES

e (phil propetfies of collode fefor fo how colloided ~ pticles Inferact
with light . inclucing. how ey  reflect . refiac . Stalter and  abosb
light .

® These propetties are impostant for undcm}nndlhg\ the  appewance ,
stability and  behawiow  of  colloidel  &ystem .

® Ophal Prpeties include :

@ Tyndall  Effect

® Absorphion of h'ghi’

© Ruoroseence

@ Opolescence

Tyndall Effect ‘oThe tyndall Effect in lloids 1s he phenomenon

where beam of light beomes visible Jahen it posees

touah o lloidal Roluhon due fo SCOme‘n& of
hight bu alispe[ged Pazﬂfdts

o 1‘13;2 effet & not obsewed in e soluhong  because
their  partides are oo amall fo  Sclter light

® A (ommon exampe of fyndall effect is  when

Sunlight - slreams. %W a dusty foom or ﬁx{.}

malcin% the ugm ussible .
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Flashlight L 8.8 678
Tre Cblloic.lal
Soluhon Salution

(Tunoar. EFrect)

@ _Absorplion OF Light © @ (aloids con seledively obsowb lignt - specifc
wavelenglhs ~ depending, on the - nakre of
disperced  phose dndl dlispersion  medium .
® Melol sols, suh as god € Silver , display
didinct @l due fo alophon of specific

wavelmaih of Jfghf.

® Fluorostence - @ Some olloids  exhibit fiuproscence When exposed fo
“3’“ of ertain waﬂelen&}h.
® Flwosent @lloids absorb hsmf' of one wa»efergfh
and emit it of a !onger ume!engml

0] Opolesence. * © Opaleccence is the milky or pearly appeasane of
a olloida soluhion due fo S(aHeain& and Inferference

of li8h+ ,
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@ kiNeTIC PROPERTIES

® kinefc propeties of @loids fefer fo the Movement € behavious
oF  loidal porticles In a dispession medivm due fo theic  2mall
e £ Interadion With &wrow)dfng_ Medium .

® Thee propetties  Inducle ;

@ Brownian  Mohon

® Difkusion

© Sedimentahon

@ Viscoslty

@ Brownian Mohon * ® Bownian molion i the random |, Zgzag,
movement  of tiny  particles  sugpended In
a ligud or ;

o Thix hoppers bemwise the pasticks  are
constantly  hit by invisible  molecules  of
dispersion  mediym .

o Tt wos foat observed by Robert  Bown |n
1893

® Difusion e Difusion & the movement of wlodal pmtides Fom a
fegion of hlgher onentahon B o fegion  of  lower
@nentrotion due f  bwwnion mokion .

© Sedimentaion ® Sedimentaion fefr b the selling. of @llodal
Ei:es under the infiuence of ?w#y os (erﬂziﬁ:&qj

* T ocws only - when pastide - Size !mge emmgh b sle
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@ _Vismsity  ® Uisasity in ©loids ek fo how fhick o5 shicky a
@loidol  Rolulion ix when it flows .
® T depends on sie, Rhape € Oncenhmlion of

disperced Paah‘des ,
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@ EiectricAL  PROPERTIES

® Flectical Properhes of colloids feler fo how  @lioickal  pastides @y
an  elechc chwge € how -’hey behave twhen exposed o elechicr]
fortes.

® Thee puopeties Includes

@ FEledril Double  Layer

® Zeto  Potental

© FElechophovesis

@ _Electi) Double layer ‘¢ When o colloidal pahiclet gels charge!
It alrads opposite Chafaes foom he }Lwroundn'n%
medium , fooming, fwo layers around it
® T} hos two Pmsfs :
O© Imer loyer C fied loyer)
@ Ouer layer Cdiffse  layer)

® Zela Potenka] * @ Zeta folenho) i the measure of how sfrbmaly
the Chmges in Hhe elecncal doublc loyer  keep
Pwh'dcs foom  Shckin ’Dgther _
o Hl‘gh zeha potenhal —=+ Simng_ Repulsion —*
Soble  (lloid .
® low Zeto Ptenka] — Weok Repusion —
Padtides ~ shick ~ together € fom  clumps.

VIDEOS : [} IMPERFECT PHARMACY



© Elethophdﬂesis-' When an eledwic field & applied Chwg&l @lloicky
pashicles - move foward he Opposite  electrods. -
o PﬁSiHuehi charged  povhides — Move foward the
negah'ue elechocl
° Ncgahhely Charged  pashicles  —* Move fouord]
the Pasih'ue elechode
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IEFFECT OF ELECTROLYTES I

FRat of FElecholylee i colloidal dlispersion fekrz fo how the addtion
of eledfolytes (salls, acds or bases) tnfluences the  stabilty andl

behaviow of lloidal  pastices -

Predp'{ohbn Of _(lloids by Eledrolytes

(0lloida)  Pashcles ry a Chwse (PosiHue or negab'ue), which
Clegtes fepulsion between them < keeps them clisperced
Blecirolytes  release oppasitely  chonyed! lons fn +he Solubion , Whih
et aladed b the chagel swloe of @llidal  pashdes .

T feduces o5 aoncels out the  swhace chage |owmmg_ the
Zeta Fxll'enh'al.

Redued chome deveass repuizion —> fauhdes @me doser —*
Coaaxuah'on ( dumpin%) ocws .

Examplc
Piddfng_ Nacl fo a neﬂoHuehf Chafged clay Sol feduces e dvarge

and (owses the Pa‘d’n'cles ) Gggmgﬂk
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Concenuamﬂ

® When two oppecitely chaiged hydiophiic  colloide e mivec 0
@loidal fich layer Separaes Which 15 known ax  Coaceruae .

® And the phenomenon fn which gepaiahon fakes plae on mfm’nﬂ,
two  @loidal dispersion is  known & Coacervahon -

Example

® (elahn |2 pasr‘h'uely chafged and acacia howr'ng_ neggh'wly Chwaed posticles
When hece two ore mixed fbgefhcr two Jayers are  fovmal

® The upper layer of low viswsly having. a poor @nenfetion of
loida) matewd and a  lower layer o? hfé}hcr vkrosity mnfa:'m’n;
hr‘&th neentaon of colloidal matezial .

r PepTizaTION |

* fephizddion 2 the pwes by which poecipitaled puhdes are  onverted
back b o stable @loidal dispersion by adoh'ng a  Ruitoble

elecolyte o1 pepﬁzm& ogent .
o Tn simpe tems, it's the feverse of a)a%ula}bn.

Example
® Slver Chlomide So 12 pephZed bl/ addfnﬁ a Amdl amount

oY Nac)
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[ ProecTive Action ]

® Protechve Ahon 1 (olloids refers 1o the ability of a Lyophiic (lioi]
o Pseuen} the (mﬁtdah'on of a Lyophobl‘c Colloid  when an

Elecolyte Is added -

How Tr Works ?

A amall amount of lyophiic clloid & added fo Iyophobic <o
The protective @loid foome o thin  pootechve  Joyer tound the

Jyophobic ~parhicles -

The layer cetes a  bowvler that poevents clifect contact  etueen

the pashicles , feduct

the effect of elecholytes

The enlire colloid, Starfed behawing. like @  hyelophi  Lyophilic Gl
The ooloid dhat helpe o shovlize e other coloid & known

a2 Pootedive  (olloid .
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