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» T ntsoduction '
- Thomos Grvaham classified substances on the basis ofF diffusion of various substances

in a liquid mediam.
) ﬁdawo.:o..n..m”l They diffuse d.o.?n:m in solubion oawnd can ,.\Om_.m_m pass +740c&r animal o¥

<nmmwﬁ_o_ﬂ mnembravne ., e.g- Uxea, suga¥ , salt ond &ther n,.dmwo,:ﬂsm substances.

{i) Colloids:> TThey diffuse vewsy slowly in solution ond cannot pass thwugh animal o¥ vegetable

membyanes . e.g- stavch, m.wﬂo.w..s. silicic acd, proteins etc.
This class of substances Qenezally exist in omovwphous oF gelatinous condition,

ond hence +he mawme “colloid ” meaning " glue +oxm”
— In wecent dmﬁ,«mv.:u has been obsevyved that evewy substance iwvrespective of its Mmature comn be
a nammwb_:o.,n. or colicid undex suitable conditions. For example-
Nac! is Pdmmgr:o._m in water but behaves like cColloid in benzene.
Soap 15 a colleid iwn wates , while it behaves |ike nddm,ﬁ:P:o._n* m benzene.
From the absve examples, ik is cleas that the concepts of ﬁuam_nnr:o‘_m ond colloids do

ot held moo&. Thus, colloidal state 255& be defined as-
“A substance is said to be In colloidal state, wWhen it is dispevsed in anothey Medium

in the fowm of <n.& small pavticles g<..:m diametex between 10°° to 107 cm.”
v +tsue solution - \1o0-7 to 16-% cm

Q)
)

— Moleculay size

colloidal pawticle size » l0=> to |0~ ¢m
_Osw to :utmw cm

Coorse suspension pozticle size -
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Characteristic Suspensions Colloidal solutions True solutions
property
1. Nature Heterogeneous Hcterogencous Homogeneous

2. Particlesize Greater than 10~ cm or In between 10~7 to 10=® Less than 10~7 ¢m or 1 mp
0l or 100 mu in dia- cmor 1my to 0-1p in dia-  in diameter.
meler. mcter.

3. Diffusibility They do not diffuse. They diffuse slowly. They diffuse rapidly.

4. Filtration They can be fillered even They can be filtered  They cannot be filtered,
by using an ordinary filter- through an animal mem-
paper. brane through which no

colioidal particles pass.

5. Visibility Their particles arc visible Their particles are only Their particles are not
under a microscope Of visible under ultramicro- visible even under ultra-
even with a naked eye. scope microscope.

6. Setting Their particles settle under  Their particles settle only Their particles do not settle
gravity, in a centrifuge. Clear,

7. Appearance Opaque. Generally clear Clear
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They do not have definite
colour,

They do not oxhibit.

P p—

They are not coagulated,

Low

Their colour depends upon
the shapo and sizo of the
particles.

They do exhibit.
p— 7
— 7, —

They can be coagulated by
adding suitable electro-
lytes.

Tho particles carry cither
-+ ve or —ve charge

Low

High

Thei

r colour depends upon

the ions present.

They do not exhibit.

They can be proecipitated by
adding suitable electrolytes.

The
any

—do—

—do—

particles do not carry

charge.
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— Theve o¥ve a mumber of basis for the class\yication of colloids.
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S. No. Dispersed Dispersion Name Examples
phase medium
1. Solid Solid Solid sol Coloured glass, gems, alloys.
- Solid Liquid Sol Paints, inks, white of eggs, mud,
3. Solid Gas Acrosol Smoke, dust,
4. Liquid Solid Gel Curds, pudding, chcese, jellies.
- Liquid Liquid Emulsion Milk, cream, butter, oil in water,
6. Liquid Gas Liquid acrosol Clouds, mist, fog (water in air).
; /A Gas Solid Solid foam Cake, broad, lava, pumice stone.
8. Gas Liquid Foam Soap lather, froth on beer, whipped

cream.

$ Since two gases awe na_,:im,,..m_u Mmiscible

Wwith each othery,

¢rm& Q_Eb&m fowxm o true solution.
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2 _DPepending upon the Oppecorvance or Slloid:

when o colleidal solution appeos¥s as fluid, it is texwmed as sol-
— Sols a¥e mamed on the basis of dispersion medium.

dispersion medium > Water | IamQOwo_w.
dispevsion Tnedium - Alcohol - alcosols.

1) Gele. - Wwhen a colleid has o solid like appeovance it is tevmed as sol.
- The .qﬁ@._n__._.wu of wn. vaxies from substonce to sSubstance.

— Some substances wmay occur both as sols as well as gels. This depends «pon the welative
concentvations of the dispersed phase ond the dispersion Mmediuwm.

- Lepenaing pon the ntervyaction ﬂ._. W0 phases 2

~ This nﬁmw.,w_.nbmaj was mcummmdnn_ vm Pex¥in and Fyeundlich.

() L \, ppnobIC OF solvent —hatinag’ ?

N

— When the dispersed phase has |ess Dﬁrv.}m for the dispersion medium +the collsids are tewmed
Qs ,movro_o..n.

— lhen the dispersion Medium is water, they ave called ran_d.ovsov._n.

e-g- Metals, NaCl etc.

D)

LMD .ﬁ niliC w11 =01 J € NtT iovina . »
{

— |When dispeved phase has o Qreatey a ffinity for dispersion medium, the colloids ove tewmed
as ;aodwr.._,.n.

—  When the dispexsed mediam is water, .Z:mm ove colled :N_a«oﬂi__.n.
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- .::mm._ axe olso called Mmatusal colloids.

e.g. stovch, proteins, wubbew ctc.

— The .aom.s,.:n colloids ax¥e also called Suspensoids when they owve pvesent a Fluid appewvance
and axe Mot Stable .

- Most .,so,ﬂmbﬁ..n cellclds agyxe ramadcfo_o..ﬁ and amost 0.«@95._0 are Jovr..:n.

. A= - Y 2l a i - o~ Lo - .
. Depending upon the electyical Choavge O

s Thne SISsSpesoca L) N«

_ \ ( ’ v

o) Pc /e colloids - » The dispersed phase cow¥wied +ve charge.

‘] ﬂnmozvm sol in watew , Jﬂm¢rm_m5m blue sol, Tioz sol ekc.

i

(&> Negative colloids :» The dispersed phase cowried -ve chavge.
e.g- AsS3Ss sol in watex , coppery sol, mo_m sol , eosin sol, congo ved Sol etc.

'~ Lepeénaing ulidom ThE sTsyd ctuvye ST ~l\ola PATUICI S~ »
r. | _\" 1 — i - - 5

—  This classificatton was mc.mmnmﬁm by Lumiexe and othexs.

plecul\ary Col

1o\ colloids:» The pavticles of these colloids ove single macvomolecules and theix
structuse is similay to that of smal\ volecules-

e.g- Albumin, silicon, wubbey , etc.
() Micellaw colleids > The particles of these colloids aove oaggregates ot many Mmolecules oF
groups of otoms which ave held togethes by cohesive or van dex Waal's L s

eq. sulphuy, go\d, soap , &mﬁmxmosg etc.
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_ composed of globulay pavticles.
e.g- albumin
composed of fibvous umits.

e-q- denatursated albumin.

Ag So)l . Au sol wd.o..,_us__#m_ sulphuy Fe(OHl3 sol, Ti0, Sol etc.
Rubbex in benzene ((homopolar sol), mwoﬁnrﬁsmmgg& sol) ,
Protein, soap in watexr (( Hetexopolax sol )
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— Sols ave solid-liquid colleidal wawﬁmg. t-e., the dispersed phase is solid and dispersion
medium is liquid.

avYotion o+ sols:=»

— The primany considevation in the preparation ofF colloidal solution is that the dispersed ﬂaﬂmn_mu
should be within the wange of 1 wmu-200wmu. |

— The ,ao_ur._...ﬂ sols can be dmpm:m_ prepaved Since cColloidal Yatewsials such as stoarch, mm_ots
etc. when added +to water Swell up ond spontaneously byeak into porticulates of matter of
colloidal Yonge.

— The ~domro§n sols, however, yequize special technique fox theix prepavation. The vmethods
consist in L. m,wmoxm:& down the C<Coavsexw Dmm«nmnwmm into waqin.mw of colloidal size.
2. Grvouping molecules into largey agqwegates of colloida\ size.

The Wethods _om.—osm..SM to these two no+mmoimm ave Known as dispersion and condensation
methpods , ves 1mni<m~m.

o MWSPeFSi Methoas ' >»

Mechan Co.l a\s __ ey=\0ry) . =2
1 . m m R

- this MSm¢$|on_. _o«mnrr.,jw down of +he solid coarsew [ selid particles
is déene c& mechani cal &is%ﬁm.

.!Zmnrnj..no;@ija_.smwmn%msm..no:omm«:._:_.Ermnrno:m._mﬁ.om.*cuu _HM
metal discs held at o very small distance apart from one amother
which aze «m.oc?@ at a high speed (7000 vpm) v, opposite divection. Fig:- Colloid mij
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— The watewxial to be gvound is fed in between the twoe discs in the fowm of wet m,c,:.m.
— The pavticles get bwoken to C(olladal dimentions by the ovmﬁnijm wsmm,«._:m fovce.

— Some sols can p:BBDich be prepowed w.m mechanical dispersion in a ?.mr ._imsn_& uwltrasonic
genevators opevating ot o Am«u@r»n?m_ of 20 kHz and above. Ultvasonic Vibration ave obtained oy
?.muo.lmn?._ﬁ oscillations Wwhich convert electric vibvabions of fwmr ««mm\cmzam into /mechanical

vibvyations.
This techniqe is used fox soft substances such as sulphurx grvophite, wesins and ggpswm.

“\ectonical &,w.fummm_ﬂj, ﬁ._.uum,&_.@_u a¥xe Mmethod ).~

= 1

— This method was intybduced _um m...mxmmm& in 1908. _ Electrodes of metal

— In this wethod, Metal First changes into Vvopours (1ole culax state)
on oaccount of the heat of +he spark angd the vapouwrs then condense
in watey to give aggvegates of colloidal wange-

— Tn this method, an o¥c is sStruck between the two electrods of meta)
Pt, Ak, Ag 0¥ Cu, in watey containing traces of alkali.

T m;uﬁﬂn_—.*um.ﬂ@ intyseduced a Method ‘o Offlhc.j Ojﬁaﬁfoma-m Oh metals and
mon-mekals. In this Method, the electrwdes ave usually of Fe o¥ Al

and altewnating cuwcent (Bredig's used diwect cuxyent) is employed-
The materials to be dispevsed is taken in the form of &.ﬁpsc,mm and pasted on the

clectvodes thvough which electvsic avc is passed-
o,.dosowo.m o¥e used Qs ﬁb*d#mmw as ARillers of plastic, &,cmm. anti Co¥Y0OSIVE Ppadnts amd

Fig- mdmn:m.m asc method

in "Mmedicines.
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— The prwocess of Uismwsw a w.qmn:u#nm substance back into the colloids state is known as
pevtization.

- Tt 1s cawwied out by the agddition of an m_anD_me. The clectwolyte added is tewmed as
peptising o¥ dispersing agent-

— Pepkization involves the adsowption of a sutable ilon cupplied by the electwlyte odded by the
paxticles of +he precipitate. The particles aquive a positive ox nega¥ive chorge mmvmsm..sm
upon the chavge on the ion absovbed. Because of the presence ofF same type of <hovge | the
porticles of the precipitate owve pushed apaxt. The prvecipitabe thus gets dispersed wesulting
n the fovmation of stoble sol.

Exomple:— @ Fewwic hydwoxide sol is obtained when small quantity of Pewric chloride solution
ls added- The peptization action is due ‘o the vﬂmﬂn.u,mjﬂnr_ ad sowption of
Fet3 ions.
(v Aluminium :au«ax._mn Sol is obtacined when diluke HCl is added: The peptization
oction te due to the prefevential adsoxption of AI+3 isns. The AlIF2 ion s
genevated by the action of Hal on Al(oH);-
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— A sol of gwsenious sulphide is pvepoved by passing H,S gas thwough a dilute solution of
0xXsenious oOXide and ;qm?oc._jm the excess H,S au Uo._:jw.

\PMMO.W -+ In.m —— pmu.mw...w - IPO

% { N1

— A colloidal sulphur sol is obtoined vm the oxidation of an oqueous solution of hydrogen
sulphide with aix o¥ suwlphux dioxide.

2H,S + S0, — '38S + 2H0
Dusing the oxidation of ;5 to s, complex oxidation weackions occuy  simul gsmocw?a_
.qmmc..ﬁjm. in the +foxmation of @o_m..,.fﬂoi.n acids. These aads JdDm___m mm¢ associated with the
colloidal particles of suwphuy +o Fovm V..mmm.m colloidal pavticles caled miscells Which owe
+5§Dmdjogdn..p=& move Stable than the constituent particles.
Tn othex (wovds | voiu}waﬁ,ﬁ acids act os stabilizeys fox the sulphuy sol.

= Pentathionic acid, H,850¢ Howmed Lc:ﬂ:.m oxidation veaction acts as m¢o.f:_.m.§m electwolyte .
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— Sols of mMmetals such as silves, coppes gqold and platinum ave obtained cm dmmc_h.:sm the aqueous
solutions of theix sSalts by Mon-electyolytes .ﬂoiﬁwﬁm@n_m , tannin, phengl hydvazine , cowbon
owoxide and phophowmus.

— Zigmondy prepared gold _.,mma.omo. by veducing potassium auvate with ,ﬂo,ﬂsp__mmrm_um. In this
xeaction . Chlosoauwsic acid, H[AuCla] 4H,0, Pivst Fovmed , is Mmade to weact with petassium

coxbonate In an aqueous selution to yield vowomm._ﬁ.s ouvate.

2H[AuC] + S5KC05 —> 2KAUQ, + SCO, + BKCI + H,0
The Jammc:ls@ solution is heated and o dilute solution of %oﬁsoﬂmnramn is added
dyopwise when Yeduction occuxs Dnnoad_.:m to the weaction.

2 KAUWO; + 2 HCHO + KyC0, —=— 2 Au(sol) + 3HCOOK + KHCO, + H,0

Potassium auvate, KAuO,, acts as the stabilizey of the wed moE se| obtained.

— Hyaxoy

Cj

— Colloida\ sols of heavy metals oze obtained by +the hydvolysis of the solutions of their salts.

Thus, when o small amount of fewsic chloxide s added to boiling water, o ved- byown sol of
fewric San_dox._mﬂ is obtained.
a

Fecl, + 3H,0 —— Fe(OH), + 3HC|

Boiling pyomotes the ~eaction becouse WC| fovmed s wemoved olong with water vapouvs
fxom +the wamﬁmg.



Learn Chemistry Online

~ T this weaction, ivon oxychloside, FeQCl, foxmed as o wesult of incomplete hydwolysis of Fedly,

is act as the stabilizer.
FeCl, + H,0 ——> FeOCl +2HC

- The stablizex¥ can olso be Felly ox HCL.

4 L}

— Gols con also be obtaimed by exchange of Solvents.

—  For example, when o cowncentrated solution of sulphux in alcohol is poured in & lavge omount
of boiling watex, the alcohol evapovates leaving behind sulphur particles which .«E.u.a:m QoW into
a colloida solution.
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— The pvesence of ‘mpuwities voAIﬁFEiu the electrolytes, wenders the sols unstable. These impuwities
must be eliminated by suwitable metheds . Following methods ave masm.qn,:u méiommm.

| LIGINMSIS .2
€]

— Powticles of tsue solution con mbm,.._& pass #7...0,,..@: paschment pope¥ o¥ other fine wmembranes
but collodal paxticles, being much lavger , connot pass weadily-

— TI{# a mixtuve, colloidal pavticles as well as ﬂgimnﬂmw ot tyue solution, = Tdﬂ.ﬁm& in a
parchment Uo,m which is then held n a wWwider vessel ﬁ05¢9._5..5m
pure watex , the substances in twe solution pass out while the

colloids semaimn in the rnfm.n?m distilled Wwate¥ in the wider Vessel . Em.r.n.q

is wenewed Frequently. T Trpanites
— The pvocess of sepavating substance in Colloidal state from those |

vdmmms.ﬁ in tyue Solution With TN:... of .ﬂTDﬁ. §méddh~3m~ is Known as Colloids with .:.sﬂca.fna

&_.D_&mmm ond the wmembrane used Lox +his purpose is Knowon as Fig:- Oialysis

m..ﬁ.mmmu,.

Electsodialysisi?

2} ysi: | .
— The process of dialysis (s quite slow but it con be quicked by
apelying an eleckyic m_.m,n_ £ 4he substawnce in twe Solution is on

i Colloids  TImpurities
mﬂmano_m_*m- Twic psocess is called m_mngor.p_dm.m. Fig - Electyodylsis

— The colloidal sclution is placed in o bag of suitable mewmbrane while puve water s taken oukside.
— The ions presenkt in electwlyte migvat to the oppositly charged electwdes ond the colloidal pawticles
held bacK.
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The Sepaxation of solutes fyom colloidal system Cawn also be cCoawied out by the process known

as Wltra- filtyation.
Oxdinavy Piltex papess have poves _qumd than { u (¢-e. looo mu) so colloidal particles ((size less

thon 200mu) Ccown xanm:m_ pass ¢33c.m7 D_oja with iens oy wolecules in solution.

But the poves con be wade smalle¥ by soaking the filtey paper in o solution of gelatin or
collodion ( collodion is a 4 4 solution of wnitso - cellulose in a wmixture of alcohol and ether) awnd
subsquently hoxdening them by secaking in ﬂo.qéoams&mu. The poves thus become Very swall and
the colloidal particles way be vetained own the tveated filtex papew., The +tweated Ffilter papews
ave known as Lltsa- filteys. This process of sepavating colloids $yom vest of Mmatevials is
Khown as Ultra - filtvation.

By using a Sewies of Qvaded ultva- filtews , it may be possible +o seporate colloidal pavticles of
diffevent sizes eom one another.

— The process is Vevy slow and sometimes o small pwesSuye is meeded +to Speed up the process .
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Robest bryown an msm:ms botanist  in 1827 obsewved that when polien grains weve suspended n
watey ismm_ showed o continuous Wetion in NJ-NQ& way when viewed undevy aowv ulbra-micrscope

He mamed +this phenomenon as Byownian Ynovement.
Latex on, oll the colloidal wam*mﬁ: weve found to show this movement

of the particlee of the dispersed phase€. The Vinetic Dnr.._c..:vm of particles
suspended in a liquid s called Bxownan movewent.

Examples:. -
() Tf o beom of light {s allowed to ente¥ a davk woom the dust pavticles

ave seen dancing in a cone of light- Fig- Bwowhian wovement
i) T§ a sample of diluted wilk is obsexved undex an ulbsa Ynic¥dSCope, Numewous .Esd dvoplets

of Pot, Slovwming and omn._:oz:m in oll divections will be found.
The Browmnian 'mouewent is due to the bombardment of colloidal pavticles G.m elecules o f-
dispersion Mmedium which ove in constont M™otion like Molecules n a gas: As a wesuwlk, the
colloidal pavticles aquive almost the Same amount of Kinetic msmﬁm..“ vo.mmmmhnm Um +he Molecules

ofF dispevsion Ynediuwm.
Quantitative 'measuvements veveal that +he wovement is obsexvable when the porvticles have

a diametey mot ﬁdmmd than ©-005 mm. The smallex +the Particles, the moxe ropid Would be
theix Mmovement. Hence +the Byownian movement cogmot be obsewved in Od.&odm sus|pension
because the mass of eoch pavticle in this case is so lavrge that bombavdment of porticles gets

yeduced.
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— Accowding to Bwown, the wotien is mot dependent Gpon-

Stveaming rovement of the liquid in which pavticles ave suspended.
The mutual attvaction ox Tepulsion of the particlecs.

The oction of Capillaty fovces .
Te evapoxation of the liquid uwndev the Wmicvoscope.

- N_mEOSmM_ 1905 5<mmfmo*mm o _D;&m numbex of colloids undex wltramicyoscope and came

o)
(b)

to the Lﬁ.,o:r\..s.:..m conclusisn-
Swall paxticles execute a "mowe vapid , b¥visk and <_m0d0¢m Motion than the fou,mmx ovnes.

The wovement does Mot change with time and ¥yewmains the Sawme foax Tonths angd even
fox yYears-
The ovement is affected by the tewmpevatuse and the ynovement gets incveased with

©)
incveasing temp evatuwe .

LmMpo rvyCance

abien Kinetic theowy —» The Brownian wovewewt is divect demovstyabion of constant

L.OMEFHIEYY ) € O {i1Net ' n_
wiotion of éormnﬁnm _wSo_..oj Gm Kinetic theowy-

tability ot Collcidal solut > Byowwian Wovement does Mot allow the colloidal particles
o mmI._m owoc.:; due *to n&dof*u angd thus is wespowsible fox theix stability.
s ber = \V(p&p&ladu 5Cr.<.565d can be ﬁb’ﬁ.;—p.g& with #.yﬁ

VNatTiom O+ \.,., VOoOQAao §l > MU

o
- S W [} (- —

help of RBwownian 450<m§m:+ Following "methods

(@) Pewwin's First ™ethod (b) Pewxin's second ethod
() X-Ray Mnethod

can be used:
«©) m»mnﬂu‘o_&in method

@) Radioactive method
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Tt was obsesved by Tyndall ,in 1863, that when a beam of light is passed through o tyue

solution , it cannot be seen uwnless the mm_m \s placed mT..mnI& in its pPath.

Howeves, when some beam of light s passed thyough o colloidal solutien, it becomes visible

as buight stgeak. This phenomenon is known as the Tywndall eHect ana the illummated path (Streak

of :mr: is Knhon as 4&5&0: cone. @Imﬁ

This pheomenon is due to scattewing of :m—i., from suxface .

of collodal paszticles.

In tyue solutisns, theve ore Mo particles of mcﬂ...nmm::m _D&B\ acToscOpe

diametey to Scattex light and hence beam is invisible. Tyndall cone Scattered light

Example: - The dﬂm.,s._:w.m of dust _ubu.fn.mm in a sewmi-daxskened
¥oom Wwhen o Sun beam enters ow hen light 19
thrown from a light projectos.

il | mjr@bm.,#& of the scatteved _,..m3¢ nrmﬂmjmm on the diftevence Colloidal solution

bebtwoeen the wefrachive indices of d\ spey sed phase and the Fig - ._.asn.n__ effect

dispersion medium.

In Igophebic sols, the diffevence is appreciable and, thewefore, the Tyndall effect is quite
el daiinads Tn EERIAS SIS, M. (pARECes. ove _Oamnﬂm Solvated . This lowers the diffevence v the
yefexackive indices of the two phases And hence the ~Tyndall effect is wuch weaker.

Thus, in the sols of Tmmf,& prepaved silicic acid, bloed sewvum, albumin, etc. , theve is o
little ox¥ mo Tyndall effect.



— Dnnoum_ym to Wom_mmwr.

sphexical particleg.

the

whexe
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,S%sm_?m of scattewed light can be expressed um +he ﬂo:oﬁ_s% expression -

1= H:wmjm:nm of scattewed :.mr_n
v = Vvelume ofF the vodﬁn,ﬂ

d =
%\ - EDcm_mjmﬁj of scattewed :.m7¢

- It ™ay be Moted that We do not see the actual paxticles

K= constant

distance b/w pawticle and obsewey

, they ove too swall +o be visible
We see only the light Scattered by them. Our eye pictuses varicus Spots of light as wound o¥

— The Tydall effect has been used Ua Nm..m?osn.m Gnd Siedentopf in n:mnoi.q..sm the ultya-

micsoscope. A sStyong beam of :mrw fxom ow orvc lamp

o¥ Ghy other sourvce is Condensed Ud mdmdnj: of lenses ond
passed t:.qo;m_: the colloida\ solution. The scatteved beoam oF

Tyndall beam is viewed i:.oc&: a "Wicyoscope placed sight
05@.& to the beam. ITn this Way, the Colloidal particles which
oxe two small to be seen Undex an oamdjﬁm icvo scope ,

Ccon be detected as Spots of f_mrw J.ﬁo?::m ,g&io&.

Microscope
Bright
Tyndall cone
A\ ,
—a._nﬂ_._.ﬂﬂ I/'/Wu et et
converging E SoooToooeos
light beam -

from an
arc lamp

ﬂ__ﬂnl

Colloidal solution

Pxinciple of Ultva-microscope
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The wost impoxtant _uxocm.qwm of r&mAOvrogn Colloidal dispe¥sion is that the pavticles covy ¢
electxical chasge.

Al the parbticles in hudwephobic colloidal system carsy the soame chavae . .
P d P A M. 8 and the m_mﬂmd‘m_oj

wmedium has an opposite ond equal nfoﬁmm. the mxmwmg as & whole quj& m_mnﬂlﬁo.:mx
neutral.

The prvesence of similaxr chavges on colleidal particles is wvesponsible fox the mfnr_o..:fm of colloidal

solution. because due to weplusion between similav nTD..do.\ colloidal poartical preventd Brom
Pamxmoﬁuﬁ.

colloids > Metal s&u,«ow.&nmﬁm? Pb, Fe), émws&_ viclet awna J.jmwrm_msﬁ blue.

e colloids: s Metal sulphides, pyussian blue, ém...?_mﬁm.m.mc»fv _silicic acid, tannic
acid ond mastic acid.

ain of chatge oy
\J

col\loiaal payticli@s =

— The oxign of nro«mﬂ. on collsidal particles has wot been ngﬂ_mﬁn.m understood. However, &
is believed that the charge on +the colloidal parvticles s due +o ﬂdmmm,.\msmnz adsowption of

eithes positive o¥ megative iens on the suvrface.

— T§& the particles have a ﬂwmﬁmamjnm to absowb positive ion, *rma aquixe positive nrp«mb ond if they

prefer t© odsowb 5mw9¢<m \on | then iﬁu aquixe A ﬂmmn&sn nroamh.

When two o¥ Moxe ions pyvesent in the dispersion wedium , prefevential adsowption o the iom
Common to the colloidal pewticle usually takes place.
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— Examples:-

@) Postive nroxdm on fewxic Samqox‘.nﬁm sol s due to _jﬂmﬂn«mﬁ.ﬁnw. od soxption of Fe*® fons on the

surface of vodfﬁmm of FPexric Tdn_dar..n_m.

43 _uQ.#U
Fe ﬂhﬁ.-u
Fe? Fet?
Fe

(b) mea}.cm ﬁfo%mm on orsenic sulphide sol s due to

the suxface of avxsenic sulphide particies.

(€) Chaxge on silvey lodide Sol:2

meQu (dilute) + Nao1 hm:cgv —
Excess

prefevential adsowption of s~ ion on

men.r.cﬂf nrnyﬁwmm Sol of )mu is Yormed due to
adsomption ofF liodide ions-

b@Zou (dilute) + Nal(diluke) —> ﬂOQic&M PTD«&@& sol of P@H is fowmed due

Excess adsox¥ption of )w+ ions.

AgNO3 (dilute) + Nal (dilute) — No sol 1is formed -

(Equal amounts)
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meo¢cn.u nfo,qmmm AgT sol aom..tcm.,m nsoadmm )mﬂ sol

— Collsidal pavticals fowm a .Qamu‘ by aquiwing positive ovw jmmﬁiﬁm ﬁfoﬁmm on its surface.
This Fiwst Ky&ma attracts counter ions From the Medium .moﬁs.,sm & second fDN_md..

o

Electyical
& double —tp
_Pmnd

— The combination ofF the +two laye¥s of opposite n:oimmm a¥ound +the colloidal particle is called
Helmholtz eclectrical double ﬂOam,q o¥ 932& electrical double _Dam,q.

-~ Fiyst _Damd s called $Hixed _an.n and Second ,deu‘ of countier ‘on 1s called diffrused __Q,amd..

- The potential difFfewvence between the fixed ﬂodm.ﬂ and ditfused _Qunﬂ is Called zeéeta vogﬁﬂb_ oY
clectrokinetic potential.
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— Since the solid posticles and the |iqud medium nD,QM_ opposite nso,qmmm. it is obvious that when
an electvic fleld is applied , the paxticles and the liquid will Migyate in opposite divections.

— When expersiments ave so avsanged that +the .uoar._n_mm can ove but mot the medium , the
phenomencn is called electyophoresis -

— When expeximents ave mmm.éjmm in such o way that the medium con move but Mot the

paxticles, the phenomenon is called elect¥o-osmosis.

ElectsophowesS\s'. 3

— The electrophovetic elfectk con be studied wa the simple oppavatus shown in w..mﬁ«m.

— It comnsist ofF a U-tube provided with o stop-cock *riucrmr which it
is connected to a Funnel- shaped wesewviox.

— A Swall amount of watex s Ffixst Eonmn_ in U- tube oand o Trvesonable
n_\cosi& of the sol is taken in the yesexviow. The stop - cock s -then
m.:mrtm opened ond the Tvesewviox &,.,PLCD:M Yaised so as to \ntyoduce

the sol nte the U-tube mmsw_m.

— The watex |s displaced Upwards Pyoducing o sharp boundary in each avm.

- <9¢Dmm ot S0-200 Volts is applied +_...,«oc&r plotinum electrodes.

— The movement of +the pavticles can be obsened cM. position of the
gcsmou&.

— IWhen the porticles ove 3nm0.~.._<m._u chaxged , the ror-dmbd.u Own the {_m&o.ﬁcd

electxode side is seen to move dowwn and thot on the positive electrode
gide t0 Move Up showing that the powticles move +towards the posikive electande,
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— Thus, __om 50?:@ the divection of motion of the Particles in the electic field, it s possible +o
detexmine the Sign of- the charge cCoxwvied au the particles.

— It is also possible c& this technique to detewmine the wate ot which collbidal porticles J_S..mqbﬁ
in electsic Lield. This wate is expyessed in texms of electyophovetic §oc:..£ of colloidal _uo,\in.mm.

- The electsophorvetic §Or:..£ of colloidal pavticles |s defined as the distance twovelled by them
in one second undex o potential &,._Dn:mSP. of one volt pew¥ centimeter. The electvophoretic
wobilitiee of colloidal paxticles ave of the same owdev as those of ionse under similor
conditions, that is, of the owdewr of (10-60)% 107> am/sec/ Vvolt/cm.

— Since diffevent colloidal matexials have diffevent webilities, \t is possible to sSepovate them
Lom one anothey From their mixtuzes. Tis wnethod has been used Jor the fractionation
of protens, ﬁodamornnrod._mmm_ nucleic acids and other Complex Substances.
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ElectTed-0SMOSI S 1>

When electvophovesis of dispevsed pavticles in a colloidal system is pvevented by soeme
suitable ™eans, it is obse¥ved that the dispewsion wwmedium itself _ommmsm to ™ove n awn
electwic Field. This phenomenon 1S called electyo-osmosis.
A siwmple oppasatus used fox electro-0smosis is Showm
in Figuse.

The colloidal system is placed in centval compoartment A
ohich is sepavated fwom Compavtments B and C by the
dialysing membyanes M ond M'. Compavtments B and ¢

axe filled With watex. The water in 4he compavtments 8 4
and C o0\sp extends to the side tubes T and T'. Fig:- Electro —osmosis

The Membwaves prevent +he Ymovement of the colloidal particles . Thewelove , when a potential

diffevence s applied QcCross the electrodes , the water begins +to Move.

TI{ +the particles carry positive njpﬁmm_ the water will cavvy 5mmo¢5n nSDJ.mm.n?m&mhodn...m
would start Moving towords the ancde angd hence level of Watey in the side tub T would
be Tise.

If ., the povticles cox¥y Megative charge, the wWatew which cawxies positive charge, will

Stawst moving towarsds +the cathode ond the level of waotey N the gide tube T' would stort
.d..,m.,sm y

M M
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— TIn case of _&Ovrogﬁ colloids, +the mw_orr:._wm i5 due to electrical nru«mm present on the colleidal
pavticles wheveas the stability of the lyophilic colloids depends wpon both the electxical chovge
ond solvation.

— Tn a lyophobic sol, the chavge on all the colloidal pavticles is of same sign, the weplusive
Losces prevent +he patticles fsom qua\oﬁrm:m mcﬁr&msim cloce to one anothevy awnd to Combine
and ODD@ED*N.

The gomj.,gmﬂ of weplusive Fowvces depends upon the émﬁ..ﬁ&m of the suwface hsoqmm
ond thickness of +the clectyrical double _Dmmﬂ- These foctowrs also detevmines the value
of the zeta potential which Qn.,.cfo:u qovewxns +the mﬁww..:ﬁ.m of the colloidal System.

The value of zeta potential decveases when on ion of opposite chavrge to that of
the colloidal pavwticle s adsowbed .

If zeto potential is swall, the wesultant potential energy is Negative So that the
van de¥ Waals attyaction predominates over +the electrostatic ¥eplusion ovd +the sol

Coagulotes Tapidly -

In case of .mo.-.uy.__..n sols, solvation ﬁ_n.&m a  vewy impoxtont yole. since the colloidal
paxticles are enclosed in o solvent .no,mm.. the nﬁ@m SerVeS as o« bavsier ,u,.mémsiﬁm the
TDXIﬁ—mm ﬂdnﬁu.g nogvn.ﬂ:S& to lﬂog omm.d\m&n».ﬁm S

- TIn case of __ao@ro_o._n Sols, wemoval of colloidal particles nroqmm causes nonm_c.,nr.qj @hile

in the case of _aows,.:.n sols | +the nrOdm\h Yemoval may not 3mnmmw0d:é Yesuwlk in nopmcp_mos
i,ocm_, & may decvegse the mﬁpv.._.,w& of the sol.
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— The concentyation at which the colloidal paxticles have o njodmm is kKhown as the jisoeleckric

point.

tao/h Ty

— - C

Ihe

- Dnnodm.sm .Tu Powis, noP@FEiOJ i Caused Ds_& when hyo,wam on the colloidal pawticles is wemoved.
The charge on the colloidal particles meed mot +to wemowve nogimwﬁm. A _oEm,q..:m of potential
of- the intexface to ce¥taun value called the cwitical potential which is essential to b¥ng

oabout the n.DQ&C.Din.

Pesrin and Ricé thedwy:

._rm,m explained stability of sols in tewms of +7md§oma59§..nh and mc(nmmnmfmm that m.mc._o:_.J
of the sol is welated +o the Megative hee surface enevyy of the double .Q_uh«..

O ...._.....,.}. .H_‘._r.u..n....\__. ’

T%C&w showed thalt solvation of colloids is @elated to +the mwnv_u:wﬁd of the sols. mcmqﬂ_ ,moﬂus._:n
sol has a thin lages of selvent avound its colloidal Particles which do vot allow the so| to
n.opmﬁoﬁq mom:a.

Lo 4 AN [ e s
\ Y N1 L 2L} Y a
Y CY | . .

.Ar | _.

Accosding to +hem, suface tension and charge of sol awe wesponsible for the stability of sol-
30ls

the¥modunamic stab Wty :
The sSubstances which fowm lgophilic sols awe spontaneously soluble in +the solvent and form
stable systew . These sols ave, thewefore ?mgomssng..ﬁor:m s tob\e

The suwbstances which fowm _doﬁuggn Sols ave mot mmoﬁwbﬁmOCm_m soluble in the solvent

and vequived special methods. These sole owe, thevefove +Smd§oaa50§._np=% uw s toble.



—
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— The unstable wdw+@3 has mdmn+mu\ potential @jmu\mfm thanw the stable wam;.aﬂj.
— Tf +he mumbes of pawticles is N, the potential enevgy ofF the colloidal system (A)is :-

A
whexe ;3
Y

. Byownian "Movement
_ Addition of electxolyte

Rate of addition of m.mng,m_ﬁw
Etfect of dilution

Effect of temperatuwe

Ultraviolet wyadiation and X-¥ays

Stabilsing vm proteckive films
Ultsrasomic 1¥vroadiation
@D._:_:m and T\QPN__JM
Mechanical nrm;ﬁ.ioj.

= 4R¥'YK

= Radius of each particle

= Suvface tension of the liquid.

»
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Ve Actign 0¥ VProtection ' D10 105

Lyophilic sols ove wove stable +than Igophobic sols.

When ce¥tam Iyophilic colloid is added to a fo_}ogn colloids, the stability of |gophobic sol is
inCreased . Thus .aovsogﬁ sols ave less sensitive to vdmn%wwﬁ#;m ackon of an @_mﬁﬁﬁo,uﬁm\mh-
the addition of the swmall amounts of n_mn#.o_dnmm does mot cause the prvecipitation of the _mo,uyogn
sols. In othew wowrds, _Go_ur;..ﬂ col\oids protect a _N_o—ur.ud._h colloid from p¥vecipitation U& the
action of electvolytes. Such _aovr:..n colloids o¥ substances axe known as protective colloids
and the phenomenon is called protection.

Protective colloids mot 05.& increases the mwn..c.:._.um of _&ovroa._h colloids but &rmd also convert
an ixsevessible colloid h..aovsognv inte ¥eversible colloide.

Examples of protective colloids » gquwm, gelatin, aga¥-agar etc.

Examples of pwotective oction.

@) Soluble substances \ike Caz(P0,), a¥e held as colloids WM blood due to protective action of
protein in blood-
@) To pvevent n_oam,__sm In pens ; supewios pen InkS contain some pryotective colloids.

’

 PI1ONation 3 protective QL cI1oN: D

?.,m paxticles of +the protective colloid mm¢ adsorbed on Yhe particles of .d%rozn ao:o&m\?ﬁ\og_

\,...053.3@ a protective _Dmmq awound it.
The pwotective \ayer prevents the a«mnwﬁgism ions  Prom coming n contact With e Ccolloidal

pasticles .
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DpeCnnola tNeos

)nnan:Sm +o Bechhold , protective action is due to T.o?ommjmoﬁm mSﬁ,.«n:Sm of the suspended

pavticles by the particles of the pxotective colioids.
But accoxding Zsigmondy , this thewy can be accepted in case ofF coarvse suspensiom.

Accosding to Billitzew, protective action s due to ad sovption of any wﬁmn.;v._wn.fsm‘ electyo-
Ld&ﬁ by the pyotective colloids, and mot _o¢ the umion of the particles of the two colloids.
This was disproved by Zsigymondy  who mcrwmmm.nnm the “mutual adsosption of the porticles

ofF the two Sols.

Wi LT QYYS aonNna Cnd _..,.u .fu__;.[__.qlz\.

}nnou&..ﬁm to them, the pyotective achon is due +to fack that 3mmo¢<ﬁ_¢ Q:n:.m¢m Eovr.:n
colloids aill form a nODfsm axound the ﬁmmbmﬁtm nfn:‘mmm _aom,foz.n colloid - w..é.,._oim momw..sﬁm_

nfoqmmm lyophilic Colloids  wil} form « coating avound _uommfsm,m charged lyphobic colloids,
In othewy wWovds, rao_vy;_.ﬁ substance ewnvelops the particles of the Igopicbic colloids

~T

.;/_.___\... A TI1OTIS (. | g Tect

Psepaxation of Pphaymaceutical pyoducts.
_udm_.Kyd.QﬂD‘ﬁ of silver sol which (s used in Yhedicines 0¥ asS an ointment.

Stabilisation of colloidal suspension.
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The pwotective chavactew of vaxious lyephilic substances con be expwessed @coﬁiwpfcm_m by gold
number.

— The pvwotective chavacter of Eo_uy:_,ﬁ Colloid depends Wwpon the Mmatuwve of the Substance.

A ccoxding to Nm,.mgo.sum. gold mumbexr "™ay be defined as:
{

" The Mmumber of the milligroms of the protective colloid wust be added +o 10 Ml of o given

Qold sol so as ‘o pvevent its prvecipitation by addition of 1wl of 0% Nacl solution.”

OR
“ The .D.qmmmﬁ. numbey of éw__mmdb?m of a protective collioid which, when added to '0 Ml of

G Special standowd gold sol, just fails to prevent the colour change from Yed to blue upon
the addition of L1ml of 10% sodium chloside solution.”

Smallewy the gold Mmumber, stmd the protective pewex of a colloid.

(old Number = :
Pyotechive poweyx of colloid

The pwotective action of a _N_Dvr._:P sol depends upen sevewal factovs such as sol dispessity
J
the molar ™ass of the Iyophilic sol, the pH of the solubion at which expeviment is cavgied owk

ond SO on,
Tt 15 comwmon to use sol othex than @o_m sols +o detesmine +he py¥otective action of T”mr Ynolay

mass colloid. Thus, silver, sulphur, prussian blue etc. sols have been used and the nox,amm_uo:&:u.
(nuwmbers' detevmined Dhno.q?.Sm_u.
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of High Molar Mass Lyophilic Colloids on Some Hydrophobic Sols

Protective
Colloids

Gelatin
Dextrin
Saponin
Potato starch
Haemoglobin
Egg albumin

Gum arabic

Numbers

Silver Sulphur Iron oxide Rubin Prussian blue
0-035 0-00012 S 2'5 0:05

100 0-125 200 250

35 0-015 115 ; A

..... 20
..... =y 5 0-8 e

15 0:025 15 2-0 25

125 0:125 20 3
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\ P R . I
— JOLQULAATE O JO 10

— The colloidal sols ave stable by the presence of electxic chavges own +the colloidal poxticles.
Because of +he electwic vepulsion the pavsticles do mot come close to one anothex and combine.

— The wsemoval of nf.pdmm of colloidal particles will cause the D&mammbw.._.oj of pawticles ond hence
psecipitation.

— The pwocess _unr_ which the pavticles of the dispevced phase in a sol are precipited is Known as
coagulation o Hlocculation.

— The phenowmenon of changing colloidal state teo a suspended state (s Knowwn as nobmioiq:.
Plocculation o¥ pwecipitation of cColloidal solutions.
— The precipitote aftex being coogulated is known as coagulum.

OO U lation r_. Col\oldaay W,ﬁ\.,..n . *7

: " Sy W, e AV-Tal=sal g * 3
Qu the action ot electidiy e 4
<l — Ny

- TIn this vnethod, lovge amount of m,mnqo—awam ave added to the sols which cause pwecipitation,

This s due to fact the colldidal particles take up the ion whose charges aze oppositie to that
on colleidal particles. With the wesulk that the charvge on cellcidal particles is meutrilised
and Doormiaias ‘takes place.

— The ioh of opposite charge Which cause precipitation is called active ion.

S~y o

mutual action o S0I1S .2

| 14 Y

o b u - &

— Esms two sols nn,na._sm opposi te nroqamm 0¥ "Mixed +omo$.ma in suitable v«ovouigm.gc,fpﬁ
precipitation occurs.
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_ pessiSTent awaly

The 4vaces of m_mnﬂqo_ammw ove essemntial for the mwogrﬁx ot sols.
14 +he sols ave subjected *o pwolonged %D.N_.mﬂm. these +tyaces of electrolytes also pass ouk
.?«oﬁ@f the n:o,_mmmﬁ and the colloids becomes Unstable.,

L Q ulatior DU TMmeéechamMmc fo Me T™0Aas
J

Violent stiveing of @ sol Yhay coagulate 1t
Sols ™Moy olso noD@F_Qg due to 5583& action ‘caused s.a ulitrasound -
Sgowoﬁm_ noﬁmc_pig is used to Tanufactuve of postes awnd othex Similar watevials.

lTheowies ot COO Aqula ion i

AASOTPLIOY tneQsy

Freundlich developed a ?mo«m thoam._jm to which noPmF,Dﬁo‘j occurs _cm the adsowption of
ions of ions of opposite chavge o that of colloidal particles.

citical potential theosy .?

O._oFm_ Burton , Debye and Huckel explained the phenomenon of hOQ@C_DI% on the basis of
electrical douwble lagy.

)Rouu.:m 4o them the lons which ave ;.Bm_uosm.&_,m fox Au;qmn.%#niq: ave adsovbed on the w:&
port of the double |ayev.

i > 3 -~ i n I~ L. =~
verie b | ana vespoee T L. " 1| il= O >

C L)

Accovding to these cowoxkews the coagulation talkes place when the pavticles of sol approoch
ceach oOthey.



Learn Chemistry Online

- Pmnoam_sm +D_Omﬂtn:m. the DOQmF,oTod does not depend wpon +the o:mn_so,ﬁmm of pavticles
but due to some physical pvoperties of +he dispession medium.

— Nature of the sol.
— Notuxe of chovge on sol particles.

- Valency of precipitating ions.

- The wode of coagulatian.

- Time allowed Fov ﬁOQ&c,__Qmoj.

— Concn of @.mnﬂo..u.wm.

- The Yatio of suvface o m™ass of dispersed phase.
— Termpexoture.

— Addition of dehydvants-

- ijndm.wrrmn.- .Wo.unm.m 2
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— This law explains about the coagulation effect of mpmng_awmm own -aoﬁurcd._n sols.
- ?nno«m..sm to this law, the greatewr +the <D_m:na of twe ockive ion, mqwo*m,.\ 5 the powew to cause

Coagulation.
— Tn case of ﬂommfcﬂ_m Sal the ﬁOQ&F.QiSM powe¥ of awions is in the ovdex of

h—..l - - -
mﬂm?zr._ 7 _uo»a > mo+p %A

— In case of 3mmo¢<ﬂ_m sol the noPmc..oism power of cations is in the ovder of

— Quantitatively, the power vaxies divectly as the squave of the valency of the ion. Thus &
Zm+~ ion is 4 times Move effective than Nat and Al jon is 9 times Move effectHve
thon No™,

— The minimum conc” of awn electvolyte ~vequived to Coause DOOmc.—Dio.S or flocculation of o

sol is called its flocculation value. It expresced in tewms ofF milimoles per litve of the electvolyte,
Flocculation Values of Different Electrolytes &

Arsenic Sulphide Sol Ferric Hydroxide Sol
Flocc. Value Floce. Value
Electrolyvte Cation (millimoles Electrolyte Anion (millimoles
Valency per litre) Valency per litre)

NaCl 1 52 HCl 1 132
KCi 1 52 KBr 1 138
HCl 1 30 KNO, 1 132
K;S0, 1 64 KBrO4 1 K} |
MgS0, 2 072 K,CrO, 2 0315
CeCly 2 069 K;S0, 2 0210
ZaCl, 2 068 K.C:0, 2 0238
AICl4 3 0093 Ki[Fe(CN)y) 3 0-096




Learn Chemistry Online

Emulsions ase liquid- liquid colloidal system. which comnsist of tmmiscible liquids.

An emulsion s o hetevogeneous system consisting of "move than Ove immiscible liquids dispersed
in owe onothex in foxm of dwoplets whose diametex, in genevel mowe thon 0-1 A

An emulsion is o Stable suspension of a liquid of cewtain size In anothey immiscible liquid.
Example i= Milk is omn emulsion in which pasticles of liquid fat ove o:mqummm in Watey,

Emulsion d¥oplets Can be ocbsevved undey an o¥dinaty Micvoscope and Sometimes even

with a gomﬂla;m lens.

_.\.L_..ﬁ__..ru\... o1 . W.Eri@.)..@mi.v

Oil in wotex (O/w) type:

T these emulsions oil foxms the dispereed phase and woter fowsms the dispersion medium.
These awe also colled aqueous emulsions. ,Ma

Example:- MilK, Cos._mr._sm Cxeo etc.

Wiates n o\l W/o) type:
.\ L4
— Oil In water Water in oll

In these emulsions watex s in the dispersed phase and oil in the dispevsion Mmedium.
These axe also called oi|l emulsions.

Example -~ Buttex cold csxeam etc.

In addition to above owne anothex type is called wultiple emulsion. A mwultiple emulsion is
one in which both types of emulsion (ce. 0/w and w(o) exist mﬂ_gﬁwosmoamf. e s
denoted as W/o/w emulsion.
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Opaque ewmulsions with pasticle size > 400 W,

— mo,m:m visible unde¥x a -"Mic¥oscope.

— Two types, o/w and w/o

o 5

— Tyanspavent ewulsions with particle size < lod nwm.
- May be o/w and wjo

IVILY

Blue - white emulsions with particle <Size \00- 400 nM.

AeteTMNIVIG The Type Ot eYnuisSI sy

|~ 4 ¢ D7 rcIan O LNE LOC

. 1
-~ |

— The :.n_\ch pyesent

in excess Powms the dispewrsion tnediwm.

The liquid with grveaterw ?«&njna to foams cpherical droplets and hence the dispe¥sed phase.

INVeTESIOY ) Muls

— o

The change of 0o/w emulsion into the Wlo tyre o¥ vice verwsa i5 Called +the inversion of phase
inve¥sion ofF emulsion and the emulsion s called nvexted.
B¥ownion movement and AaSmn__ effect,

oY
X Emwmulsions also show
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— Psepavation of emulsion is called ewmulsitication.

— Emulsions ave obtained —u¢ mwv.ﬂnwmmjm. Mmixtures of phases +Y.KDF@T naxrow wnozzles o0r in countes-
,mo_”o&& agitatovs.

Emulsions can also be pvepaved by ¢m..§m ultsasonic waves.

Neutsal soops which ave insoluble in rmmqonoqvosm but soluble in water give oil W water emul sions.
Acid Soaps which 0xe Ynoxe soluble in Tw_n_«onoqgjm give Wwatex in oil emulsions.

Ewmulsions can alsc be prepaved U& those stablizexs which ove Msoluble in both phases.
QD&. @Emm Togumm‘ CoCOy and v.a,q..rmm axe mom.,._m wetted Um waotewy and mwcﬂ zise to Qqueols
emulsion while lamp black, which is "moxe mbm..,_m wetted _um an o\, m?ﬁm o.:m emulsion.

A condensation method given by Summer has been emploged in prepavotion of concentrvated
o/w emulsions .
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- 4 =~
\ eSS

— In ovder to pweparve stable emulsions, it is impostant to add a +thixd compovnent known as
emulsifier ox m?F.m..mmmsm agent Suitable amount.
—~ Examples of emulsifiexs:-

Q) Long chain Compounds with polax g¥oups such as soap, sulphonic acid sulphates.

@ Most of the #N_Oﬁr..:n collsids such as mE.m.. @@_D&.j etc. algso act as emulsifiers.
(3 Ceston insoluble powde¥S such as n_p& , ~0§¢ black, etc.

@) Soluble substances like jodine also ockt as emulsifexs.

g { - : s
» Role oF an emulsi+ier ‘2

— An emulsifier ™ay ackts in two ways :—

(] T+ 'may be mowe spluble in one \liquid thon In othex s

- Tn this case it will foam o pretective Film avound the dwops of this liquid ' which ¥ 1s
\ess soluble aund 4hus v4m<m5.~ them Brem Oog,_sm .r.ommm.rmd.

Exomple :- (@) Emulsification of olw type emulsion _um neutyal soap which is Mmowe soluble in watew.
(b) Emulsification of W/o +dno. eynul Siom _om acidic soap whichis mmove soluble in oil.

(@) (b)
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Fo¥x example ,ng black o¥ soot particles avwe wetted move vm Fm«o_mmjn ol gn.foj water
In this the suvface of solid i

Is mwoxe In contact with +he liqui 4 UN_ which is wWetted
most .

e Civg - cO 0\ i

—
— O

Electsic chaxge of dyoplets.

Thickness and Compactness of the _vdonnI:m Piim ox intexfacial _Dumd.
<_.mnom._¢m_ of +the dispe¥sion Ynedium.

- Bmﬁm._f diffexence between the two liquids.

> DPDancrwort wTwle 2

— 0/Ww ewmulsions a¥e produced by m?r:m%&.sm agent that are move soluble in Watey +han

in oil prase wheseas W/o emulsions ove ...vd.omc_n.m& ,_um m«jﬁ—m._h&_,jm‘ Dp@m«;I Bhat ave Mnove
soluble inn Oil than in wates. This is knowwn as Rancyoft ~wule.

VETNMLAL C

— The pvocess of wmqubf.ﬁm the two constituent \iquids of the emulsion nto separate layess
is called demulsification.
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— (hel wepwesents o liquid- solid system , ie., o liquid dispevrsed n a solid.

bnmodn_.s& to Ostwald , o gel is o colloidal semi solid system xwich in liquid phase, Thus « gel

is hoving two CompoMents one is solid ond othex is o liquid.

—~ Sevewal Eo_or..:n sols and a few ,mgroa._n sols as well, when noomF_nimm undey cevtain conditions
ososmm into & mm?.,ldn.,&.,m MAass, ijn_om.,sw the ewtixe amount of +the liguid within itself. Such
a pyoduct is called o gel.

— The pxocess of tvansfovmation of a sel into a mm” i Known as mm_oIoj.
E xamples:— Siliclc ac\d &m_ n watey | sodium ocleate mm_ in watey |, mm_D.Ed n watey etc.

jelly
Telly is the common mawe of a mm_.

>nno«u.,5m to McBain o gel ™oy be defined as o celloidal mxmjmg consisting of the both
liquid phases wich and dvy sSystem , but o .._n:.w_ ie an elastic, cohement mam*md: which is ey
sich ' |iquid phase.

Examples:- Fyuit jellies.

KETVTOQE \ s

~ This ;.853 is xelated +to L,.m mm._m.
Examples: - Gelatin sheet, cellophane foil | o piece of dwy gum avabic etc.

xm«omm,m have less liquid than solid. The jellies have gsy, ox more liquid . Gelatin jellies have

wmgmwﬁnvﬂﬁb&mm. mrg.,_n..q_.mP@D,..Lnr@n.d,._m:..mmrncmww.m\-_&bmmq._.l.._a«._snfommhnujp.n.._:.wfm vew
sywall amount of wates.



Learn Chemistry Online

—_ .?.m me.w éom be n___.Dmmzm_.mm as -

p ety LA TY
! ncal |

Dispersion medium is alcohal.
Dispersion Mmedium 1S benzene.
Dispersion mMmediumm 1S watex,

C \ 21 9291 OF DAT TIC es

F gels (s done on the basis of size of particles which fown the Prame work.

— This classification o
Hence @ mmﬁ ™ay be colloidal o¥ coaxSe.
— The Qrmo...m agow is the colloidal @ﬁ,.

+he DAS|! ot chemical COMpOSITION.

Contains ..50;..&95”.“.., spolvent.

Contains odmoi._ ¢ solvent.

Or¥ganofel :

d) OYY the DAaSIS 01 thNel pP¥opPerTTes

=l e ¥ Ve DM ¢ al=Ap=

— T +hese mm_m oxe mnsamdo¢m& Iﬁ.m convest inte the elastic solid foxm. The gelis o.mo.:: dnmmsaqng

UM Qm&m:m watey.
In these the Fibrils composing the gel ave flexible . on hydvation these fi

to fovm the gel again.
E xample: - (helatin @n; , aga¥- ogax etec.

brils expand D@Q.;
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— These have mon - elastic propPerty and they Cconnot be vegenervated again when dxied.
— The wigidity of +these gels incveases with time.

Exarmple: - sols of silicic acid o¥ alumina..

— These oaxe _.,_i:m mm_m whiech when shaken fosm a sol and on m¢05n:5m o¥e convexted nto
the form of the mm.,. The mm_w of +his mMmatuxe ove +tewvymed as thixoetropic mn__m and this

phenomenon of sol-gel tansformation is tewmed as +hixotyopy
~ The gels which ove pyepaved on cooling exhibik such o pwperty-
— The fHome-woxk of such mo_, is so weak that is bvoken on mrpr_sm‘
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......_L Coodgulation Q% decvease In sollbil ﬁm.uu
- _Sojm. colloidal solutione con be *twansfoxmed in +the foxm of gel U& Ooormc_h.w,_&j.
Example:- Sel of pecktin con be convested into qel by the addition of alcohol o¥ sSugor.

CheyYnmcal wTeaction.>»

~d
The gels can also be pwsepased by chemical sveactions ofF concentxated solutions iF one of the

_udo%nwwoﬁI:mAmbnﬁ,os._mﬂsmo.c.o_mosm?mnoqtn.mnn&m yoc..:m +so gamsnm +o Dmm.qmapI
in the fowm of lineax colloid.

Example (- Baso, gel is pwepaved GM shaking satuvated solution of baxium .I...”onm anate and
go:@o.:oﬁm sulphate.

Allminium T&m.«ox.&m @m. iS5 pyepared VM. gmx._sm 6. concentrated oolution of alumiviur
salt and ammoniumm s&mdox..n.m.

_ .. ,\ .. .,__\. ..)._..1....
Oy Cooling oy CON0Iaq ._ ,..,,L_..t_,&fJ.“..v
\— " |

J

— The gels of come sols can be prepased vm n.oo:sm, Hheiv hot askitions.
Example: - Agov¥-ogax , soap axe sSoluble in hot solvewts , when they ave cooled they fowm gel.
— This type of gelation depends on the followng factews : -
@) The +empervature of gelation.
(& The time of gelation
(© Viscosity of the medium.
@) Minimum concentyation of the colloid.



Learn Chemistry Online

- The gels of some sols con be prvepoved by the pvocess ot double decomposition.
Example:- Silicic acid mmﬂ can be pwepared _om o&n.::m Wwabex b sSodium silicate.

~ Tn the pryepavation of some ofF 4he mm;m. the mm.DID.j takes place G,m the exchange of the
solvent n  which sol is insoluble.
Example:= In case of calcium acetate mm_\ puve alcohol can be odded ‘o the aqueous
selution of calciumn acetate, W this wWay whole of the calcium acetate qoes
into alcohel which then sets in the foxm of a gqel.
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— b“nno.um.,sam to X.._,_mtnm. (1931) no change of eleckical nosn_cQw._(._&M tokes place when a sol convexts
inte & mmﬂ. This ?‘Ovmdﬁm seveals that thesxe s m..?:im the nfosmm of state mcism this

conveyx sion.

gties ' 2

psopewties:

g to Leick gels exhibit the propesty of deuble vefraction. Te is due to intewnal

| 2) “ Tl Iﬁw—

— Accoxdi
tension in mm— Styuctuse.

— (aels alss exhibit vxovminm of polavised ._.m_i...
Leick detewmmed the vefractive indices of diffevent mm_ow..ﬁ wm_..,u.

22 S

WEQ LVMICO

(3) Elastl PEOPE

— Gels show eclastic p¥opesties like no?ﬁdmwm.,v:._kmq h_mx..@:,wmq tensile m*qmym; etc.

,T \ Swellir r\rﬁ_
— When elastic gels ploced m water, they absovb watey and undergeo Swelling: This phenomenon

is known as imbibition o swelling. Due +o imbibition volume of gel incveases.
it absosbs waotey and swells up.
chiovofoym o¥ in benzene.

o w mbibiTion 4

Example:- When gelatin sheet is immersed in patex
Piece of vulcanised wubbexr gwells wp when placed in

— The extent of swelling depends on the Jmosoﬁ..sm..n
(@ Tempesatuwe of the mamwmg
(o) pH of the solution
(@ Natuve of ge!
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— When elastic o¥ mon- elastic gels ave allowed to stand Trmm C.i%&.@o sh¥inkoge in volume.This
phenomenon is called m&smﬂmm,_m.
Example: - Pexspizing of cheese
— The degxee of Synexesis depends (pon Jmo:oE.S& factoxs: -
(@0 Temperatuve
(b Pwessuwve of R—mhg_&ﬁm
c) Dispewsion medium
(d) State of the mm.
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— The impostant opplications ofF colloids owe given below -

| Medicine:

— Colloidal medicinves being vexy .Pj&& subdivided con be mDm.__m adsovrbable by the Gomm and
they ave thus Mmose effective.
Example :- Avgyvel- on eye lotion is a colldidal solutien of silvey protected by gelatin.
Collcidal gold ond calcium axe used as tonics.
Colloidal sulphux is o ge¥m Killes.
Codlivex oil is Used as tonic is an ewmulsion.
Milk of wagnesia  an emulsion, it used for stomach tvoubles.

-1

In LNnAuUus ml_.,.ur_m. e =
-

Q) Puritication (m

- mepicmdm nra«mm& colloidal n_om particles present in wiver (vater ~wewmowved wm noDmF_Dﬂos
_ou oddition of olum. The AIT> levns Yesponsible for pYecipi tation.

pates . -

)y Tanmng ot leathes

— |_.st._sw is a prvocess which impaxts hardness to leather.

— Skins and hids ove positively chavged colloidal Sols of proteins. These gre coagulated by
addition of ﬁnmoﬁcm__w_ charqed sol of tanwnin present in tvee bavk. By this process , leathex mﬁ.m

haxdened and becomes it for Ffurthev use.
Salts of Chyomium have olso been used in place of tanmin. The process 1S known as chyome

ijﬁ..sm..?.m \eathey Obtained U.m chyome #Dﬁﬁ._jm is ™move soft and con take wp polish mOm._J.
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— The h_meﬁw.;__.m action ot soap is explained v& hogbioﬁ of an emulsion with the dixt and grease
of the LIJ clothes, The emulsSion is mow.__m washed Away wa watex.

ML bbey NAUS Ty .

— Latex obtained Prom the —vubbey trees is an emulsion of negative ¥ubbex pavticles dispevsed

N wates.
Waste Gases

3 Reynoval of Ca¥xbon Tyom Smoke — Cottyell’'s pred) | 3 itatdy (-
High Voltage Wire
30000 Volts

— Coxbon paxticles in air Ove colloidal in Mature and noﬁm negative
charge . Air Fsom 0?35& of an industsial plant bLefore _mi.:;m ot
into atomsphese s passed thwough (Cottrell's precipitator waintained
at 5,&5 potential diffevence (aboul 30-Sok VoIts). The vemoval of carbon
posticles fsom air involves the principle o} electrophoresis. Covbon Sasibie-sit
pavticles get Precipited by losing their nyﬁmm and thus, +he air Which  precipitated

h_zo:m comes Out is Pree Hom corbon pazticles.

+ | n._,....I»_.”rwru aisyonsSal
- Sewage is a colloidal wdm...mg whese dizt, Mmud etc ave dispersed in waler.
— Sewage is passed L...fdoﬁmr __o,_m tanks Litked with electrods. Divt pawticles ave lose theis nrn:dﬂ

and mm¢ settle down.
— The divt deposited at the clectsodes is vemoved and used as Ynanuve.

m_ .__._.\.,uu..f.,_.f,,rs..:&Cm;.. .r...a.mm. ..|.,

— The easth and QDMm ave +a_:nnL mm_m noj¢n..._5._5m alummium silicate and 1¥on rmmddx._n_m TMixed
With o,..mojmn Colloids. The pyopesties ot cevamic n_om_ is due to the presence of colsidal substance.
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The cotton, silk or wool fibves almost possess the gel S tyuctures.
~ Dyes and mosdants emploged fox dyeing ave all colioids-

E xomple: - 2?5% Sncl, , tannin etc. ave mordants.

vignutroctus e D+% Aoneson s 0 AP K '

— Acheson's @;ed.vsim is a |\ubwicant and is colloidal in NMatuve.
o i ..,...._ A I..Lm. _ﬂf _w lates |__.._..\|.,..~ ".r._...\ﬂ.ﬂ.r.. P

mmsm.,m._cmmgﬁmwgm ose deposited on vrogmdpvfn plates /films ave the fine suspensions of
silvey bsomide in gelatin.

(Q) Bluée ColouY Oofr the sky:=»

. colous 'k
— Tt is due t the Scattesing of blue light by colloidal dust pazticles in aiw.

.ﬂ.,,n, ~ayne t s

- Comets .E,w with vevy 5..&7 <m3n:& and it has been Pound that some solid posticles ave le

behind. These posticles scattex __,@rq ond a¥xe visible ase the ¢a3a9: cone which foxme the Yail
of the comet seen In +he Sky-

—oEMmMation ©+ aelta 2

— Formation of delta at the meeting place of wiver with seo. is due o the Coagulation Qfﬁmmotéﬂm
chaxged n_om pasticles by the positively charged Na, K o¥ Mg ions prsent in Sea watey.
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— The Tan 15 caused w.m +the medmmoﬁoj of colloidal wotex povticles dispeyvsed in aiv.

— The ncDmEDIQ: of the colloidal watex in air 450& be Ccaused w,m +the cold air o wWhon +the ovvom._+m_m
nrn:.@m.n_ clouds meet.

- Tt \s possible to cause agutificial wain da ..nr,uoS..:m clectsified sond in the air ox some colloidal
solution 5055@ patticles, with chovge opposite to that on the clouds,

N/ ]R8 16 &

— Blood is a colloidal m&mgg, rn.d._dm albuminoid substance as the o__.uﬂn.qmmn_ mfomm ﬁg..d..jm‘o.
5mmD¢<m OIQ«@m.

- Bleeding can be stopped _um application of alum o¥ fewsic chloxide. By the addition of At
os Fe*® +he noﬁmc_nioj of the blood takes place and Emmn::m stops.

#) Axticles or daily use:>»

— Milk1e an emulsien of fat In woter (o/w na,unv stabilised wu casein.

— Butter is an ewmulsion of watex dispersed in fat (wlo type).
— Tce cseam is ice dispersed in creawm.

@) A Naly T ical applications'>

. 3 oaalitative ond Quantitative amnalysis’'—=
“a) ' -

1) 'n Volumetxic r..:,_r.__g..._ﬂl.. >

— Hydwophilic colloids can altex the end point of titration, eq.. in a +itration of HU & NaOH,
+he amount of deviotion in the ewd point increases with wjndmom..jm amounts of colloids.

— Tn the detexmination of silver vm Mohx's method ( precipitation method) the phenomenon of
adsovption is involved.
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A¥aviIetsic onalysis:»
!

- In 4his Dg_mmwm n.n&wwg_:.jm pyecipitate ave meeded and the pyoceduse thus D.G_ngm m._ém xise

to the foxmation of mcr.._n._mjim bigger particles because smallex pavticles Moy pass thwough
the filtex poper.

- TIn ovedew to prevent coprecipitation and post precipitation, it is ﬁmﬁmmmo,«m to precipitate
.wEu_& dilute solutions n hot conditions.

Qi) Tn qualitative avalysis:s

— Th +his Dsb.mwﬂm 0#@03.:... Mmatters should pe Qmm.n.qomm&. othenwise .Iam& will Foxm protective colloids
and psevent the precipitation of vavious precipitates.

(b) 1dentification of tyaces of Moble metals:>

— Noble M™etals such as pt, Au, Ag etc., when present in the collcidal fovm Produce vevy
bright oand intense colouss. These wmetals identified on the basis of diffevent colours.

(c) Distimction of matuva\ fromm arbiticial noney : »
— Noatuya) Sosmm_ is also colloidal in maotuwe.
— me_m test is used fox distinction between Mmatuwal and axtifical rqsm,__.
Natuvol honey + Ammonical AgNO; ¥eagent —> Reddish yellow colou¥ due Yo presence of traces
of albumin o¥ etherval oil.
Axtificial hovney + Awwonical >®Zo.u J\momm$¢ - Doaxk yellow o¥ @Ammﬁwwr precipitate,
(5) Miscellaneous oapplications:-
() Fexk :J of soils:»

— Good fewtile scil contains plonts uptolke watewsials in the fowm of colloids.
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— SMmoke scryveens in wovy oare Obtained Um u..mvmqm._jm colloidal Ti0, povticles in aiv,
— Anmal chavcoal s used in gas masiks far the ad soxption of poisonous @Dmmm.

— The psopesties of Q:o&m ave modified by the pwesence of colloidal subskances.

= uuc;‘..:@ froth  flokation process mgv_oamm Lox +he concentration of sulphides oxves, emulsion is

Poxmed.
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