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&Gmm»ambh Syslams with dispersed Phare
paiicly vangivg withdyy  1-1000 w42y

| Dispersion Systems

Oispevsion vy a wuxtunt e 1wo substanwy, | Milk ot emulsion (a éu_vmt o  colloidy) o
whinw ove phake i dispeved oy cub-divided fat omd other substanwy W wdlu .
poaidyy {nte Hu .aecond phare  (contnuauy 3) (oarse dispersion — a haesogmowy dicpersed

phaue or &%Qios wedium) | ,

m \w_.u\w._‘mts Ypis,& &aw@,mmm
: : \ phaie %9&% @«m&”ﬁ( tham ooo i Wy 4z,
%. wuxiwg Wt dispersed phiose “amd : —
| 00 0 o)
=2 Avlvexd e dispersion nwudiun | P o
m o gp_rf ﬁv Y . g Wo o %o Muuo OO
Q K 1 R L
hku ﬁlﬁbfn@@g D | Foleceday Colloidad ﬁoﬁhm .@
@) D Molecdan Disper¢iov. — The olute Uy ﬂ (o) g (1-toconw) (>1000uw)
So.\sow«psg_u clishibutd
?«E@\\g Hu solvert, Lolute pouticde Alzg | collaidald Qmmm«mmo_\& .

W below  (uw (16 Tewm), A v xtu ok o:,wwes& phane awd &mmmﬁwoj

For example, ain dy 0 woleadan SerE,. of | * s i W calld a colloid. &iner, the patidey
OX§ge, wikogen, etz | C yemain &mw@amm Wt oldion amd do wot
sctlle dewn, &t W called colleidal nr,h_uma,.os.
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(o\loidal pavtidel wioy occur v variow Ahapey X Based on Interacion bukween tu phayg,

Audh a) Sphs amd globuday _mm,w. Surfadants),  (A) Lipophilic colloidy — Thue ane colloidal -sotdiony

<ot vods  omd _96—0”?: @G.\mw,mo._& @J. Sesuvw W cy s &u_u@,uma wfgm
albuwun) , pos.@ Yods amd ?«mor&_@,w...ﬂgé 18}.%& hove @«m& D+ﬁ§.&d for t o:uw@ﬁos
4 ' — ! .
_oomn_..m_ woiled threads, branched theeady ~adium, Tasse. colloidal SR pa s
(e g wlbuleses , arbestag | Atable ar the disparsed phase does not
. predipifate aud .mo&:u.
= Qbhv..fpp&bs ew oo:.om&~ . : mxp\s\_wg\ wor%imﬁm W Oq@nslmn £olverly amd
m tolloidal 4olddions om classified based om )8:2& ok quws.
%. +o:o8ﬂém 2 waps.&‘m«m ‘ | ® Lyophohic Colloids - % m«.vwmﬁ&vm_\ssm
. oy omd dispersion wadiww
= D Bared o tu State &} dispey ph : - P ¥
2 ; 4 *F = osm\&a_um&_osl do wet have amy n&méwa Jowardsy each othwr.
m — O,aw@amm phare | .
N DiC pexc] di w\ aly discnraed Tawe colloidy ot viol 4table o ,:EJ ad m@:m
— Dipe&xsion wuduum . £ 2} y -
mu (daf) »,_ predpilatd by adding awmalk 8.\59»& o} eluckuolyly,
UW“Mm_‘mmmn U_”\m_MM”H: Name Examples _u.& \w:\S} EP»...S&‘ d fd \hgTS.J :
Solid Solid Solid-Sol Alloys, Cranberry glass ) mXD\S\_TPh&.| 8:9& B.f gP—!Ot—.b '
solid Liquid sol Ink, Blood
- o e agqregation
r_m“_“__a Gas Liquid aerosol n_e_.i. Fog oo oOoao”voo /mm&éygmos
Gas Solid Solid form Aerogel, Pumice stone
. pum e Panirhisiei Atobls colloid Unstabls tolloid
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Rssoudted Colloidy

Twve colloids behave @y horwal elickolgluye ot |

low omcentrodions bul behanve ay colloids o
highey conconttralions. Thue assodaled eollofdy
au alse vefexred 1o v wully.

Aoddumy Ateanats behiave ay elickolyfe w dilute |

soldion bul collold M highn conavdvations,
Exampliy- Loaps , polytume oxide.

Misally anr forwud above a we_“r.cr,p« +§Bo.b§_

kmown oy the Krald tewperatun (Tk) amd aleo
obove o parkaular concenbation kuoun ay
txriticad Misclls Concemtbration (eme),

e
A

hoblc
{%ﬁ» cnodn

Miscalde

0 surfackadt
woleaule

i
|
|

mbig%o.,b»\mé\ Accourl ot Genaral Propertioy

Table 1.4: Distinguishing Properties Between Different Types of Colloidal
Dispersion System

[ Properties Lyophilic Colloids|  Lyophobic Association
Colloids Colloids
1) Dispersed Phase |Mostly organic|Largely inorganic|Aggregation
molecules particles surface active agents
2) Nature of|Stronger;  solvent|Little interaction |Aggregates are
Interaction sheath around solvated
particles
3) Presence of|Less charged;|Highly charged Charged  micelles;
Charge solvated solvated
4) Method of|Readily form sol ~ |Special ~methods|Readily form when
Preparation are required concentration is
equal to CMC
5) Viscosity of|Higher than that of|Nearly same as the Viscosity increases,
Dispersion medium alone dispersion medium |but not appreciably
6) Presence of Electrolytes:
i) At Low|Stable Unstable Stable
Concentration (coagulation)
ii) At High|Coacervation Stable Precipitates
Concentration |precipitates
7) _Reversibility Reversible Irreversible Reversible

AO%A._.Q ﬂdoo TQ& e)

| The o_vr.npp .?owm«.:& ant ouscussed below:

1. [TdalEffea
A eolloidal <olution looks Aimilan ay a truk
oludion _o& com bt diffeuviliated om He bauls
tal o 8:2.9..&8&@3 T ligd vl trwa
solion does  net.
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“whon o colloidad diispexsion dy ebsevved wmdyr

i .\mno&miﬁw St ﬁ% by colloidal poilicuy |
W kvown o Tgmdall etfed; il oy flwst |
cbserved by Tohn Tyudoll,

Whan o \v.fos.w beaw a* ﬁ% W allewed to
pass 4?.8:,@? a colloidal «oldtion W o dask

&E\qocs&?w » B pedh of amn g {luminged
omd Ty \Wundingted poth W calld Tymdall o,

tolloidal solution

7. |Utha-Micoscopy]

am . Wea- wicroscope aqainst a doak backgiound
d yigd amgly fo am  Lntense beaim el Tnddes
Mgt , Tt podicdde oppear agajmst t dank
backgvound, A

X

ﬂho%\\WO\C%n\or
At ¢
otka 5 i
mi tvoseope

3, | .ﬂm_mo?os 3..0«88?&

\\v‘_llu 4cottennd

L

Wham ewem ?Q«Dsigoaoowm‘ tauls, 1o «@o?w
Aowe lyophilic eolloldy, elsctron wucrogeopt

EIV w the \.&EJ o} \r.d,\rro,wm amd

Atuduy o} colloidal polidyy,

€ leckon égouoow.w ahews thu adual pictis

ot paitiday,
b, [Torbdity ]

T wolecdar welghd amd coveantration o} T
&mﬂ@amny ﬂ?&%& com bt durermived _od gy
wuthed,  Comandralion com by daterwmined by

,wo:e&,j Two  tnshuwanats.

1 Apechoplstomiter
an  Nephelowdn
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@Q«.&ﬁb vxommi_.g
Kaindic Yo_v@&o» ot Ha .\V,._,;nJ b* wovemual
o colloidal wginf& W) ocmﬂ@ﬁf,os mediuw,

(1) Brownlan Mohon

) Diffusion
@n  Sedy %&»,05
av) <..m8££

Mwaoco nlam 39@

TRy vamdom .t.m\ﬂpm wovemerd ef i colloida)
padideyy W callid  Browniom wiotion,

swiallar oy poidichss izt, qaalan the woveunnd
o} colloidal polidy amd hama greatan & thy
\m+c&:;u o} collold,
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.NJ‘NPM wistion

Roberd Brown Aiscovened thi Browsmniaw Mohawn .

| \.va.m@p%o, Wt tollolda) <olution dug 1o @«Q%.

- &% i, viotul - ewmd mmo.swpsboc» prowass of

| .Tps%o& o} lonte., atowdc & woleaular
\w_umc,m? acvoss the 8,\351%&.__05 @3&@&.
Rate of ciffusion becomes Alower wihun
colloidal _we&&t ot _9.&@»4 becawe af “Han
Alow wovemua .

[sedimamiation |
St &y Fhe procass o} m&&?m down o} padticly

J

I@a\i Huw wioleadar ZQ.QSN @B&Q 2edimunlation,
omd  hanet thae less \ﬁ&oﬂ:J.

4edd gg&mos S

o .Anh.\quvmmw.m.w.

Atabls collod onstable colloid
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q_woohix |
Numesauws Tadors affed <,.moom$u (vesistan to
flow of Hlud)!
Faclors » <hape & Aize , woleclar voel gt o
parlide) amd D%‘TP& of polidy to
t sﬁnf_ﬁec_, .
— Uwear Ahape e* partidy provide wote i%cw:.u
Yo +Hu ,mr%w.,.gs “+han ,mw,\E:,Po,b \wro.mmo, ﬁ?&nﬁ;
— Move the wolewdar E&nﬁ\g. wore will Be thy
i,mc&;u.

“m_m%mﬂrﬂ w«owﬁuﬁg%
Thu w&n\.npt aﬁ eolloidal xelddion caxry  samy .r&um
ok dnaxge , Q_;Q, pesitive or Sbm&?a. The dlispexsion
wudium carrles equal amd opposite &\Bﬁ\n 1o ,IBH

o_m poorkidey 40 thed e \M,MDE\; cam yYewan
vautal. The colloidal w%% do vt combing

togther o T,:B F&% DME%A becarye .?tm
vepel eaddn ether due 1o preene o damu chovgs |

That ot vaviows veasons olue to wdhich colloldal
parid becowu Qbo:&\ﬁn»”
0 dur to frccdion belween s w?&&t o}
%mﬂo\awm& wrocm amd %@ﬂ@b_os radduw
R) T \ons .?o.>> te  Aolution w\ﬁ adserbed on
. ,8:0&?4?@1.&&. <$9tsw taam Q@Qmﬁ&.
(® Dissotation b# &C;\DQ wiote cdsy com canue
+u colloids to acquuive a chaxge,
@ Tr: woleadar dackolyy adsovbed on -fine
colloidal  pailidey dissodddls to wiake e
colloldy %Dﬁw\ng,

Elechvical Doubls Loyey ]

Electvic Douhle Layey 18% a fumdawertal volo
R %&qo\ﬁ&w Atabilization o} celloids. |
Elechric Doukle _lo&\r«, ) O FE%Z\ \wc?«ocsm.;m
e we&& o} of_%m.ﬁamof phase amd Hsnrécsw
 fa lons  adsorbed on R padich sarfaw omd
o flwv of -t o_%o,mtﬂmru orpﬁwpop fons of

dicpersion nwudiuw,

Eledaic Doukle _EC%Q QL) %PT?P@PM rautrad.
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An eechric deuble lagar  consiste e} 3 paity:

E surfadnasge - 98@8, fons A8<5<505J
gm&t\av adsovbed owm the wp\nhoo.p

surfact.

@ Atern EQL chargr pﬁvooﬁ;.ru T swiace
chavg attvaded to tu padicls Awfau

amd desely dladid 1o dt by e dleckostaic fora,

TRu d Hee fivst dospr v electrie bilasyer,

3) E@Hi 3t Uy a filwm o} tiu dispession
wudiaw (Aslvent ) adjacnt to Har
padide. TRy diffwe layer conkains $ree ions

with o higher concuntvalion ef iong SPS,@“ opposife,

Q:P«w» o thal on &C.%PQ of paidicdy,
Ty 0 Hu Aecond _Eue.\ on eledwlc b _EQBJ

Even c,.._w Hu W umeven dustribution a* De,o&@\ﬁ
tvoughoud e colletdal dispersion, iy collold
o o whole yewadve nuatal,

ﬂmﬁm&owso%myﬁ‘_
whot a potevilial differemncy o ﬁ%wtmﬁ bebtweey
blween “tu two eleckodsyy W a colividal <oldtioy,
Pavtidiy tmove to either positive oL s&m&.%\
elachode, nfvep%.\w@ upov thur ewn thayqe .
® wa?npt —> ¢athode)
© palidyy —> amedaeh)

— ‘v—&»SSS\_ ~—
elachvody

_\mEwa o.w <ol contain a _uo.hC.% a.w érﬁmonr.<m

0«6&# j accumunl oty ot tae @- elacdvody,
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[stakilffy of colloical Dispexsiong] -

>  atabilieadion «exves 1o prevent collolds from
agqvegdlion,

- T presentt , absence ox ngsﬁ&»b aw nfamh
on a tolloidal ﬂoc&% 18 am ?<%o}ps.r tador
tn taa \Q&Q::@ of wlloids.

- T waln wrdnanismc fox collold atabilization’

M Aterlc Ataloilizalion, Ce, \mcxxoﬁ»s&éw ea da

preven] adlurevc dut o Brawwiam Movewuuil,
G Elechostatic <tabilizalion | Le., .v%Of.&S@iE
poolidyy with elacksic @5&%
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(eg- ogqregalion ov agglowaation) . 9t tax
poilidsy ize does ot thow vaniafion,
&mwmxmﬁos 4y tovisidered S:oipf Atable,

Moo Mo agglomeralion &9 &
O 7/
0 ,0 @

lably Unstalaly

ne;o,.ozo(p‘\mf_ozmdu veloles to padlrcle <ize change
Y ﬁo.,%npt Aﬂvg&% from ta dicperssion

[Effeds o € lectoltuy|
Radition @} elacholity fe%oSo, heussony for
Wax wuw \Q&o:xa rpudds W accunwudation
o} o%ow.,.E.u drangrd {fons wshida Yerulds W
89&&9&_05 amd #s&.f w«mo,._wﬁ&os e} colloidy,
Ty yeuld v Sglbb C\srﬁa&.::u pw collolds,
Colloidal &T&EJ «méﬁ.%\_ a xmmc;m,,os fovar,
Lk chaxges produw vepubsion  whidh prexerifc

pailide with a \183&,\@ 2olvel slhgothy Gelnicl .So,w&&,mos a* m?&% omd vemain Atakls,

@Qo@qgﬁos

&ﬁ W ﬂ«OGrmm G.W ,<<.C_l§.@ S.Pm&m/\m\.& amd
vowﬂth %69@& «i&o_oir.h collolds  amd

1o fovwt o eolloid vidh layer (coacvvaly),

® ovd © _ea%o@rwzh Coacevvdls

collods




90f 9

~ [Peptizatiou ]
T prowss o} 85<m1r,5w a T@EM ﬁ«%gﬁ
Ymo,,mﬂg idlo a colloidadl «dution wy kviown
o 1£Iw&hos. .

memid&os coues w e formation £ Ahakily

wlloidy.

T W dovit by ,po,ocs.g a 4wal amoud of
mfofopuﬂt whidhi ad ay uuﬁi._.is.w agent,
Parlickey of w%f@#&p adsorb thu fong of
%&3«? amd %.%& eadn othey, P%mE.J

eadh other cawnes wovemerl e pailidy amd

formalion 6 4foble  colloid, _
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Pyotedive Adbion o} g:Q_@
T addution e” ob.,rw\, amouvil e# fdoroméo
tollold  (protedive colloid) o o hydvophobic
ollotd tend to 4tabilize tHu sySovu,

The faofame&rp W adsorbed o a wiovowolewlay
layey ew hydvophobic posdicas.

o%.r.&sw agenls way by \E&&, gldin, ete, | _

Giold rwuwber W colloldlad &J@\v.ﬂ?s

Gold uwber w Ha walvd muw woeiglit

o) a protecive colloid wequived o prevent
Spw.&oﬁos o lonwd of a «tandand hyd¥o gold
sol wihua \wml of a lo% Sodiuma chlovidy
W addd 1o b



