ee
L A __hetevogeneous rmixture of 4wo ory wmore
3 : :
| MNON - Yeacting substances s called solution<”

(IENERAL PROPERTIES
Four possible types of mixtures may be obtained :

I- A coavse wmixture e-g Salt and <Sugar

‘z. A  Suspension e.g if ﬁ'nely ground. clay is mixed.
with water

3. A colloidal dispersiorr e-9 gum in water
4. A ¢true  Solution e:9  sugar dissolved in water

~__PHASE
[ Evevy <cample of watter with uniform propertieg
and. a fixed composition is called a phase

B i ]_'r 2 4 ]ﬂ '?’"—z]”—v

SowLvBILITY OF GAS TN Liquid

> The Solubility of gas in__ liquids  depend. on  pressuve

= TF the prewsuve of the Systemn js  ~veduced , the
dissolved gas vapidly leaves the Solution.

S As tese bubbles rices within the solvent +their <ize
incveases  br2 of  less precsure. On Yeaching +he
liquide Suvface , the bubhies burst,

S In closed conlaimey, dthere is  eguilibium hbetween -he
gas obove the \iquid oand gas Aiecolved In So\\ler\{
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—_PROPERTIES OF SOLUTIONS

- 1. Pavticle Size: 1A°

——

- 2. Phase . Homogeneous

————

3 Chavge On Pavticles - Both positive _and megative or may be
meutral

- 4. VfSl‘bll[l'{:l/ O)[ meicles: IY\ViQI'b/e by “The maked eye | O‘Yd.lf\dz'y i
- microgcope ad  well ag electon microscope

Tz D'IEPQTQO” of Light: Cannot ccatter uj/n‘:m

6. Effect of Giavity: Particles  donot  Settle under +he inf luence
of gravity.

-_PRoPeRTIES _OF CoLioms 1

- 4. Povbicle Zize: 41pp°

2. Phase - ,L—}e—l:evogeneoug )

Lk ChQYCAe on Paxhicles: Pasi(;ivg or- negative

“_4.Nicioility of Pavticls: Towisibe by naked eve and elechor |
- m'ncroecope bt vvi.sib[e N electon  n croScope j
i 21 l
© g D}ngfs-,on OF [l‘gh-l:: Seadtter Light ‘f
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c. E =
i ‘F‘Fect O{: G\“‘CN\E&] PaYHClQS donot setftle undey - the

influence of gvavi ty,

:Eéazﬁms\QLs_u__gmswgs

_Lvticle Size:  s00p Pl

2. Phage . Heterogeneou s

3. Chavge on  pavticles - Positive oy megative oY may be

- neutral

et

.y, \h'e‘cbilr'éy of Pavticles . \isible by naked et andl z'n'

ovrdm ary mie,rofco/oe

<. DiSPeYSiOh @F L(‘Q/—,-é: V0 S earttel Ll‘g'/yf

6. Effect of Gravidy . Parficles seitte undey —he inf/uence

]

: of _gravity

__PHASES / MEDIUM_OF CoLLoms

5 y Dispev¢ion Medium :  Medium of collpidal golution

s consisting Of a continuous | homogeneous wedium s

—

called outex phase or dispervsion vmedium

5 DE‘SP”‘SQD‘ Medium = Mediumn O% colloidal solvton consistng

-

Po~xtic\ee o-f o Aiccontinvous medium 1c  caled innev phase

Lo or  divpersed  wedium.
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HYDROPHILIC MOLECULES

> TF +hete exict an attractive force beteveen ol:'s,oerS/'Oh

med«um (watey og o drspers:on qu:um) and d'SPefseol

pavticles  the  molecules arve

called hydvophilic

S5  The colloids {formed by  hydyephilic wolecules = ave wuch

Stable

—>  Such  colioids ¥ when precipitoted\  can be directly

Yetusned  inty the

colloidal

form 4hevefore called

-~ HYDROPHORNC MOL&QULES

veversible.  collpide

= 1f fheve exict Yepul cive (ovce, between. dispevsion mednum

: (watery oS dispexsion  rmedium)
' the  rrblecules ate  called ' bhydvophopic
- > The eolloide ‘Formecl by

and dispere  paxticles

hydrophobic  wolecules ave

lece table

> Such ¢coloids i€ precipitated

con rot ke divectly

Yecowexted invto

colloidal

form

irreveysible collpids

and  hence  called
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—D1550L UTION PRocess — ~

> The PrOcecc

of déscolutron is 1ai

bag)g 0)[ At o : exp ained om +he.
ction between solute, and

pa~ticles.

Solvent

S The pYinciple of disselution is ¢ t+o overcome the
attractive  forces in Solute and +o form new Sorces

_ between gote and  colvent pavticles” On The

_ basics  of this pPrinciple  polar Solute are Soluple. ir

PolaT Solvent and MoNn- Polay Solute ave soluble in
non-polay Lolyent

> A Solution forms only when +he interqctions
between colute - solvert vnolecules ave equal +o or
greatey “than 7The interactions between . Solute- solute
and  Splute - solvent vnolecules,

Four faC‘f‘OYS ‘cmfluence the ~ate at which Sub stances
AI‘SSOl\Ie_'-

1. PARTICLE SI1ZE

To incvease the rate of discolution,
lavge  piece of <olid must be grinded into emall
pavticles.

S

2. |EMPERATURE

At highey tempevature | increaced woleculay
wotion  increaces e wteraction  of solute  and
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solvert particles which ncreace diccolving rate.

—

3. SOLUTION _CONCENTRATION
' INith each addition of Solute | the
diccoling yate decveates until wmo more  solute is o
obcerved +o diccolved. A+ +hic stage  Solufion 1S said
to be (¢aturated. Any addition of Solute 4o o Saturated
olukion  vemain un-dicsolved .and settle 4p  bottom of
containey

L., STIRRING

Stivring A Solukion  incvease the vyoate ot

which oo Solid  Aiscolves  decreasing dhe concentration
of golute ' the immediate vegion Curounding  Hhe
solid Solute . Qr‘mlng also increase the awount of
exposed  golute suvface s the  solvent
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Yheve ave

trvee tYpes OF h‘qutds N lWquide Solution:

4. COoMPLETE LY MISCIBLE LiGUIDS

= Mix in gy PYOpovytions
e CompLeJcelq hombdgereous soiutions

= Gerevally volume decreases op mMixing but i1 Some

E cases it ceerpase increaces,

= COMPOhen'és "y be se_/pava:bfLOl by frac'{'iono_ﬁ
distillation. '

Examples :

Water anmd methano/ , benzerne and cyclo hexane
acetone and water, '

5. COMPLETELY MMISEIBLE L/Guids

> Incapable of being rmxed ov blended |

Exam ples
Waoter and benzene , Cavbon ditulphide and water,

cyclohexene and woater.

e

2. PARTIALLY MISCIBLE LIGUIDS
> Mix upto a Umited <xtent ;
S On mi'xlnq such quu'lds  fwo layers ave ﬁwm&c‘ 4,
Each (ayer is a satuvated Solution of Tre ov‘her' |
Lqguid. Quep SolvGions Qre called Conjugated SoluHoONS

—

——"
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= The wmutual _colubilitres of these Solutions change
by tem perature  enanges.

E Exampies :
1. Phenol-cwartey
2. Aniline - water

3. Aniline- n- hexane
4. Nicotine - water
= Tvie:(‘hHI amine - woatey

PHENOL - INATER SISTEM

\___ Density of water = dgem>

Den Si{(’./ of Phenol = 4.07 3cm_3 i

¥y At 25T o
Oppey Lagex - 5/ Solvtion of phenol ' water
Lower Layer : '30:. worey in Phenol :

The lower layer of greatev density due to Freatey
percentage  of  phenol. |

_x At 65.9°C  (CRiTicAt SoLuTioN TEMPERATORE)
| — A Homogeneous pmijxture forms o
— ZBis homogeneous mixtore  cortains Y-/ Phenol
and 66  water a
Tre _tempevadure of 65-9°C ¢

: : = @ which +woo
| conjugate  Coltions Merge _into  one another ;s called

critical  colution  temperature o Whper  consulae femperature

}
1
b
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The Leight n 9rams  of a g
1009 of a  sonent ap
is  called Solubi fity”
0k

ee ’

T

r_’,h € maximym amount ql' solute +hat olrssolves

e e given Quantity of a solvent ondey
1S called Solubjirt ¢

te nNecessayy o dafura'fe
constant 7emperatyre  and  pressuye

n
given =t wnd/ﬁ'ohs

.

Tt is

.. commonly  expresced in numbey of grams oF
3 -
Solute  per em> of Soluhon of n  derms of number of
moles of solute ‘Per dm’ of solution -

_Eéc_mg_s_é\mmg_&qmm
1. NATURE OF SOLUTE  AND ,:;oLem

> An ionic or .polax Solute dissolves in  Polar golvents.

while a mon-polay Solute dissolves in hon-polay solvents.
- G;enerallg most oF the tnorganic  Substances dissolve
N watey —}han n an OfgdhiC solvent . whi'le ovganic

Qubstances dissolve ™ organic  Solvent like benzere.
Examp(es: '
M 20°C 1009 of water dissolye i we 1929 NH,NOs ,
650 of mercuric chlorrd.g (HjC/,) and only 84 x/” 19 of

Aqbr
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2. PRESSURE

= The effect of pressure on 1he SOIubi//tt'; o solids in

—

liquids  is  genevally quite small. The

solubility of gases

is affected much by varying the

pressure,

> At constant Jemperature, the Solubility of a ga3 in Q.

Uqw'd is direch/ Proportion al 1o 1he

pressure  of  gas

above The liquid.

> €0, is filled in cola dvinks at pressvre 3-5atm

-3, EEEM?EF?ATOF{E

- > The solubility of most of ke solid  and  liquid

solvles increase with rise N Jermperature

> The solubility of KNO, and  Al, (SOL,>3 ncveases wirth

ncyease N tempevature

> The solubility of cevtain solids ke CeLSO,), , L/ CO

—

ornd LiCl Jdecveases Wi incroase

3
N tempevature

—> Solubility  of NaCl and KBy e

Cmost ot affected

by increase or decvease in -tempevatuye

but  vyemnaing

constant .

BOm&uJ‘j “AND WEAT OF

‘The g¢hange n _Selubility

SOoLuT 10N

‘it tern pevature

i closely velated R ys) Yneai: oF‘Solu—h‘an

bstance |

a1 the .

AgNO, + Ha.0- —5 Solition

AH = positive (g;g%mia):

Li, CO3 + H:0 = Solution

AH - neqative (exO%QTmICL

N
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= When heat of solution o
Solubility of

f  Solution 'S positive _ Hhe
S a  Su beOﬂce increases itk iNncrease
: Emp and  decvease it decrease in  temyp

‘I 4
> H dhe heat of Solution i< Megatve , 4he <olubility

of a
- f Substance decre ase  with increase in_ temp
and vice vergy '

——

— SOWVATION

E Solva-{fon (s  Hhe [Process bq Which solvent -
nwlecules Corropnd and ntevact with  golute jons  av.
moleculeS. When water i= solvent |, it i known as hyd vation.

Ilher ionic comPouno\ ¢ dissolved in  aalvenk
b ik s[>l'd:5 into  (ong, Solvent  wmoelecules ¢urvround tHhese iong
_by direcking - théx  vegative poles  towards positie  iong
and tve poles 4owards Bve ions. This  jrtexacton is called
ion- Aipole interaction,

PIYOCQSS of Solvathon Of onic and  wolecolay Subs-\thegj
& Slmilay 0 _the  Sense hat. * W both  cases the process
_of solation  involves the diswption of  golute paxticles from
the cvgttal (aice. Then +these parbicles axe Ssuvroonded by
SO\veva raolecules.  Howevex, the heat of Solvakon n
ﬁbD‘H'\- cases S wuech d’\{'ee‘(er\‘: sinee  ion- dipole interaekons
_ave ruch 8\Tov\aev Han c\\‘pole - dipole or ,,di%laevstn» forees, B
_Heat of Solvation for lonic  Specles is . genevally [arger than
_Yhote {ov wnolecovlar. Solerts. W ‘ —
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HEAT OF SOLUTION

. ace ied bqi
Solition  mMaking process 1s accompan

' heat \l
edhoy absovption oy pyplution of
Heat of <olution  measuYes e net enevgy flo Q

Hol occors a¢ o substance dissolves. .;

—

2z Lattice Energl/ OF Solute : (AHLaH:fce)
_['HQ energq nweeded o

byeak Solute ,DaYh‘cfes"q

HeAaT  OF HYDPRATION (AHhyd) 2
The enevygy xeleased When Solute pmhc(ec

bind 46 water oleculas ' the  Solution 18 called hecd
of hqua-l-\Oh Tt incyeases  with 'mcreasmg chavge of 'H\e
ions and decyease wih incveasSing  size of the ions, o

for olher solvents Ihis  emergy s known as heat
Q(l o lvotion '

S

e

“Heat OF Qolution

mr—

AH colvfion = AHMH:‘CQ -+ A thd

e
A-Ve -Vve

B

I,N)Ol HERM[C AND CXOTHERMIC i

domel/\ﬁmaﬂj heat _enerqy absprhed (@WAD'H/\QVMIG)

k5 Showssn by O  posSitve S'gn  and heod  evolved (exow_mx

by a weqotive S9n. A
Ererqy ‘is  alt¥ays evoived uwhen A gac s -

dissoved._in_ Solvent , aS oY HR golute- Qolvens . jmfevachoms

__ove OP mfu-hVQ. _ : e
___/
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;E EXMheYMiC ExampleS A | \

3 NaOH i wedey Y e
| ‘ CaCl, in watey T
- MgSoy in water T
p \\\
-Endothermic Exampios. T
- KT in wadey

a NHyND, ' waoter

1 Nacl in ,yatex -

KR in  water

Cold Fackg:
N Hy NO3 N water -
hic can  alce be uced as {-’reez.ing mixtore

Hot Packs:
CaC_lz ox Ma SO(, in watey

i
-
1
s
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WATER OF CRYSTALLIZATION OR WATER
OF HYDRATION . 3

The watey ~molecules that combineé wuith Compoani{
as they ave  cryctallized from aqueous solution are caled
water OF evystallraation oY  watey OF hgdm-h’dh 2-9

4) Cu$0y - 5H,0 2 Bally- 2H,0

3) MgSO, - TH,0 y) (cooH), - 2H,0

5) Na, (0, - 10K, 0

r A definite number of water wmolecules adhere "ka;
the 3ol depending  on  iks S22 and  chemical nature,

_Pevcentage Of Watex T A Hydvate:

o[ of H,0 in hydrate = wass of wader in hydvate o 4 0o
mass of hydvate

it

| NUMERICAL : E

2509 of CuSOy xH.0 on  heoting prodycod 159.82 9 CuSc)j_.j
~ Calowate the percent of water in dne  Cut0y.xH,O0 . Also elefevmmH
" the  valwe Cf A

Col::
wmass of CuSOy. xHO = 2503

Of Cu.§OL/ = I5Ci'87—3

_ y-

" MAaSS OF watey in }-,deo—}e = 250 - 159-85

- = .18 q
e G BT
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/- of H,0 in hydvate - Fo:189 y 400

2504

s 3607 ’/.

9= 'no-of moles of H,O _ mass of H,0 in hydrafe

molay mass of H,o

= C?O‘{BAZ

Igj/mal

2 = 4 wol
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- PERCENTAGE ComposiTiON

4 W/W

: Wiy

|} }

IWeight of <Solute (in g) x_400

v A We.ght oF Solution (in 9)

{ [0+. Solubon of glucose. means -

; 109 o qlucoce

M9 of watey

: 3_-:-*.!6!79‘ -/

[0 /- NoOH W/v ™means

4.03 NaOH

100 cyn2 watev

3 V]l

[0-/- Rlcohel VY/wW wneans

10 em3 Blconol

4.003 S0 lution

_ELVFI

10/ VAV alcohol i wateY wneang:

A0 em® aleo hol

QO cm® water
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MOLARTY =

Il The numbey of -woles of solute pes dm> of soluton
r —
f \MO\QY“:H = Numbey of moleg of Solute o
L Nolume of Solution (dm3)

[ Lo = 1673dm

)
1 MoauTy.

Q_ Numbet of woles of Solute Pfeseh‘t' in ikq of
sSolvent

‘;j —
;L ™ = No.of woles of golute

i No. of kg of solwent )
g o "The  molaliby g independent  of tempevature

wheveas woplaxity ole!)ends on  kempevature. This is

,_bcz wmolavity s baced on Volume of solution . As
; the tempevature wnexeases, the amount of solute

__demains constant buk Volume  Sf  $olubion  ineve asec
__8lightly , thus wolaxity decreaces Sleghtly,

===
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_ MOLE FRACTION

+ ¥ Mole Fraction Of Splvent

. XI = Al .

) n+ny

n, : nNo. of moles of  solvent
Ny : No. of woles of Solute

¥ Mole Fracion OF So\ute

X, = na
>(| -+ ><2 = i

Mole fraction is also independent

' _ of .-l-emPQvadUYe;
“w PARTS PER MiloN ) r

_ wt, . | - A
PP wWt. oY vol. of c<olute « 4pb

Sy

th OY Vol . of solution 3 e : g

wt ¢ Taken in gram
\plume :  Taken in‘ cm3 B
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_» PaRTS PER Bunon

] ,PPb = wt. or vpl. of solute x_109
4 wt. oY Vol. of solution

—+ PARTS PR TRiLLion

3 PRt =  wt. oy ypt .of solute _ |p'>

8 wt. ox vol. of selubion

s
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i RAOULT’S AW -
Y e —
S

— P . Vapour piessure of Solution

—_ P’ Vapour Pressure  of pure Solvent —\\
X, : Mole Fraction of solvent :
_ »?EJ.ATN; LoweRING OF VAPOUR PREQS!RE\

= X4

PD

X, © mole fraction of Solute

S

% LOWERING IN VAPOUR PRESSURE
AP= P° X,

% THEORY

When o npon-volatile  Solute ¢ dissplved  in a

solvent, the ~vapouv pyessuve O{ solution (P) s Aiveetly
propoitional to mole fraction of solent (X))

P"POX,

ettt

e

st

v+ The Helatve loweving of Va poux p#essu»}é s  divectly

pTO_pDY'HDna’_ 4+ mole FYUCﬁDY‘\ Of Solute
PP~ P ~ X, on AP _ x.
L i

(4p. P p)
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T Loweying in Vapouvy pressuve ( AP) depends on -}empevcduq
whereas Aelative Ilbweving i Vapoutr [wessure (AP//:O)
is independent of tempevratuve. W

;if AP"‘IDDXL

o

%+ Lowering of Vapour pvessuve (AP) increase with increase |
in teroperature

¥ Relative Loweving of vopouY PYQSSUYe ( AP/F) of Solu-hch
depends only on  mole frackon of Solute and

\'S' complete(\g independent Qf eithey . the nature oF
Solute _ov Solvent Tt is also independené of i—em/)erawre

_@m.uaAm QF D_Amr_e___

YOLUTION
A colligative property is one which depends

_on_the mumber of ' Solute  molecotes but mot on
Their nctule,
The colligative propervties of “a  dilute Solutien

containing a4 mon- volatile and.  mMon - electrolyte Solute
ave -

—

i

A

1. Lowering of Va,oomr Pressure
2. Elevation of Poiling Point
3. De'pre.csian of Freezmg Foint
4. OSmotic  PreSsore
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LIDNERING OF VAPOUR PRESSQRE

AP - m_ -

—

|

e N pe NN,

R,

S e i

—— AP = WWaMy

et PT N, M,

e —
e

‘ ELEVATION OF F BoiunG PoINT
~;_.ﬂ_;&&*m,‘ua5@@?:c‘ CONSTANT_ Ku - B

Fox 4ol of any  solute NIF d\SSo(ved N

- 4dkq of pure _Solvent, the elevaton of boiling  point s
__clled wnoul boiling constant oy 6bullzoscopyc consilant.

Ko OF WATER

I\c Aol oF a  Solute g disso\ved- in ikg OF z
__puie _woter the solution now boils af 100-52% instecad. of :

~ The diffevence 0-52°C s the ebullioscopic  cometan] Kk
of water 2

e

[

FACTORS AFFECTING ELEVATION OF Boil/n NG

bs

i POINT
- Notuve of SO\VQI"\L B : 41
2. Concentvation of solute | 4
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b T .
— ¥ ATy = ke (TN BooK) :

| 0Ty = To -Ty

0Ty : elevation of boﬁing Aplﬂfﬂ'

r K\,__m_vf-w_molal boiling Constant or ebullingscopic CO”Q"'Q'V‘:
™ : molality

Al e i

B e PN .

-

; | ¢ = Vont Hoff FacHox

The varmt Hoff Factor is a constant associated

E witth -the amount of dissociation of solute in the

. Soverd,

___-» Fox  substances udnich donot dissociate wn wader .
o Buth o0& Sgax  t=1 o
, s Fov solutes Anaot  completely dissociate o two

..- v ong , e 2

i: -9 NaCl — Na +C\7  so =2

: B

" w MoLALTY  (m)

E ™ = 000 Na. -
3 W M )
?_ . o - r
k. -+
k- —
- l o
2 2
i .
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% DEPRESSION OF FREEZING POINT —

E A =T-To . in . 8
ATe = ke m I

_ K¢ = molal freezing point constant os  cyypscopic Com
™M molality of  Solution »

—

ATe = ke /1000 W, ) B
_ \_Mow, / F

+ SEMl PERMEABLE - MEMPBRANES :

() For low wadleculax mass splutes n waters
.COFPeY Fexro cyanide Cu, [Fe_ (CN)é]

(i) for high moleculay m™Mags Solufes' N oYganic gColvents:
Cellulose ov cellulose nHvate

_Dsmosts DEFINITION | ;
z The process by which wolecules of a SolvenE
_tend Eo  pass thvough a  <emi pexmeable  ywwombrane

?YOm o 1e8s Concertyated Solution ‘oo a mare Conceviraten

oNne .

m— o e

The olvent wwolecules move from o dilute soluHon ints

S

S5 | =
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& "™MOYe concentrated ' i v
}' N Solutron (which Decom eg Moye

[ % REVERCE DSMOSES

A process by which a  colvent pagses thvough a
. povous membryane in the direction opposite to that
% fOY Nnatoral oOoSmpsis  when subJeched 1o o hgdms%a\-\‘g
r pressure gieater dhan the oSmotic Pﬁessufe.

™MOSIS
The flow of <olvent wmolecules 1o the Qolution

1081S
The flow O]C Solvent  yotecules {Yom solution 4o
! puve Qolvent. ExoSmosis S also called ~¥everse osmosis

% OSMOTIC. PRESSURE

The mechanical  pryessure which must be
opplied  on a $olution o prevent oomous of the Solvent
wto  the  Soludion thrvough A Semi pevwaeahle membrane
iS  called oSmotic pressure of  golution
3 Pt constant Yemp | the osmotic pressure i3
_ _diectly  propottonal to the  concemtration of Solutior

e

E AN = RCT

- M

A - oswotlc piessowR M+ MOIaY rmoss

R Tdeal qas constant ¢ . Concenatin of sowtior

T : Ter~perature
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% SOLUBILITY OF SODIUM._QULAHATE

A e A s N,

. Temp uP—l-o 305.4 K :

B s T e———

e i

N Solubility Tnevease

» Temp Greater than 305.4 K:

. Solubility Decreage

REAsonN .,:

¥ Delow 305.qK Na S0, from decahydvate in wartey

_ (Na,20,- (0H,0)

) ¥ Above 205-4 K > I:agg/)ts anhqdmas f’orm

¥ Maximum golubility — 305.4 k

= SISIK
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et e e e e

Al Fog, aevosol - L:qUzd In Gas

e S

,J.,; Foam = Gas In quu/d
2. Colid Foam Ay Gas In L:qu;d

e

4. Emuldion —

5. Gel

Liquid In L:qbrd “

LASS!FICHTION _OF Cotrops

———————— e

— Liquid

‘m solid

_MON BASS OF (e OMI’ONENTS o

6. Smoke = Solid

n

S L2

7. Col or collpidal

Colution - Lolid

8. Qold

m  Sold

d

in Liquid

ExAMEL)

ES

. Foam :

ARG, R A

o gOLL.d

Qoap Latkev, beex | {:oam uohlfped cveawn

Foam : fxr c\.spev§ed in Sohds Such as wnetals,

glass

and _polystyrene

3. Foq, AevwSol:

Cloud ¢ |

'FO—EL,U mist , aevoso/ sprays

u. EmulSion :

Homogenized wmilk |

RO in 0il o benz2ene

K

<. Gel

: 8UUQD/{i

Jellies,

Gelatm , ointments, silicagel |

FeloH)s gel

6. SmokKe:

Coal @@ﬂmoke ( cavbon d:sperseo\) ~ NH,CI pumg;

T, vapours

n

Q|T

suspended dust

F. Col = AeS3 0 Gold or Fé(OH); , 8ol Solution of hgh /mjmed

milk , lassi

e e A A i s
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. Colid in folid - colpured. glasses , mineYals , gems alloys
and wixed  evystale

e ON _PAsSIS OF BEHAVIOUR TOWARDS
LIQUIDS 4

__LYoPHLLIC

TF fovce of attvaction exist between the ‘pan‘rt/es%
of dispergad phase and dispersion medium , the  Sol s
called \yophilic . Tf the dispersion medium is wat€r, +hen
the Sol is termed ag hL{ciYoPhih'c.

LYOPHORIC .
The existence of o ~wepolsive fovce between e

Aispevced  phace  and  the dispersion mediom  texms the
Spl 0SS |E[0Ph0bIC. In caSe o-f waly & s called
hyds ophobic.
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‘M

s PROPERTIES OF CoLiops

——
———

e

> 4. OPTicaL ProPERTIES

) e po e Scalieting s dhe appearance of light

_Away  from  the  vovm :
——d LT MEe  WNoYmal Ophcal p :
) b fzh'”?f_r\ Ymal Optical path  due 1o A  eontraction

.,.Eﬂﬁ.N%@_Vﬁ‘cles. If 4he pavticles ave of

2L S1Zze we see the light scatteved im all dire;c-frons

_~_~__w_~_ij6/u9 W£k sk L, < d ue 4o Scadrert Nng O'F ):gﬂg—tm

by colioidal du ¢ pastreles

‘ = Sea watey Wwoks blue due o Sca"‘;@Yir\ﬂ effect

o of light by colioidal irn puviHe s

__ 2. BROWNIAN MOVEMENT

> The colloidal pavticles wmove on zigzag path.
This wmovement is called Bvownian rovement

= The colloidal pavticles acquire the fame kinatie energy i
as that of the bombarding packelog

> A zigzag wmation of coleidal pavticles can be abgevyed.
@j an  ulkva micvoSCOPe. |

.

1~ oy

in Sea watey

3. FiLTErARILITY | :

> Colloidal poxticles cannot ke gepavated Y ordinary
{nbe\'q-l—fon.TEese patticles can be rroved generally
by Specially deSingd filkevs of extvemely fine povosty
called ultrafilters |

— This process of Sepavation of collodol pectices py
ultvalilkers s called  utbtrofivtexation. J

-
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4. DIFFUSIBILITY

Little power of diffusion

6, COLOUR,

—The colour of colloidal Solutron depends on Size
and Shape of colloidal pavticles and tne wavelepcﬂ;
of Satteyed light )

> eg Qiver Sols with diffevent paxticles  gize  3hoa
diffevert  colours.

[
|
|

— 6. OsMOTIC. PRESSURE

-> The oSmotic  pressure  of dilute golutisn g 7= RCTL

- Lavgey +the yolecules (‘M—Mozecurm mass ) The Smalley
will be  osmotic Pressure.

- The 0smptic Pressuye of colordal 0olvtion is genem!)q
¢mall, but can be measured accuvrately by weans of
SPeCcaHg designed  osmotimeter.

7. EFFECT OF TEMPERATURE (MANGES

= When an  egqg9 & boiled oy Fﬂe.d Smal  colloidal
patticles _convertt mto o lump by  coagulation,

s _The, Chaiged  coffodal _poticles —abiraet Selvend yastes
DEh Mo B lagerSsipond pom

> By “heating  wwilk coagulation OF cacemn 1n milk
occurs. Coolmq and even exPo_smo, 1o Sunlight may
hetp jellies set. - '

> X has been obseryed '{\'\Cd' a  change
coagolate colloids.

e

N demp
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8. Stasiuiry O (Cowtoips

> The stability of coloidal System  depend on
charge | golvaton and Pyownian motion.

— The charged colloidal patticles attract Solvent

;nglecules) which form a layer  axvound +hem. T+ is
his

layer which  prevents them from aggvregath'on

> The Brownian  wmotion counteracts e force of gravity
on 1the collovdal pavticles and ig pdﬁ:\g TesPonsible _
fox S-l-ab_i__[:ﬂ_ of the collordal sgc;-l-em. '
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~ ZeOTROPIC._ MIXTURE

~The mixture whose <epavation is possible
by fractional _distillation.
T+ is  deal mixture  and oboy Raoult’s law.

_ AZ2e0V ROMC_ MIXTURE

Azeotvopic  mixture oY constant boiling pomt
mixtute 1S a  mixture  of 4wo or move liquids whase
pvqpo%ﬁons cannot be  altered ov changed by Simple
digtilladion,

- Azeotrople  mixture boils at constant +émPera‘tUYe
S Nov: - ideal mixture

_TYNDALL_EFFEeCT ]
Ihe tyndall effect e light <scatteving by
Pafh“cle s iIn a colloyd oy in a vevy F\ne %ugpens'pmn )

* No. of moles in 4 ditve of 4dm® of water:
55. 5 +ot
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_ TpeaL SowTion

_Volume of Solution IS equivalent 10 Sum of

voluomeS of all Components i-e  AV=0

2. Eh%alpy _Change is  zevo je AH =0

3 . Obeys Raoult’s law

~ NON- IDEAL SOoLUTION

- AV #0

2. AH F0

3. Shows deviahbn fror~  Kaoult’s law
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