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Solution = A Solutfon is a bOmnopneoua

Mlxrtuye OF 00 QH  TNOHE c'iubsfowcem I

hich the Solute {8 unfonrnly dispexsed
Qt the moaleculaxr oy fonic jp(rjez within the

Solvent.

In salution Solute(s) can he mome than One

{ouf Soluent mus% be uwf%up.

Homoaq eneams_m_zmw_. ‘
; 75(21‘ mlxrtune which 7

LFound as unifoym 15 called hom%}e'neouﬁ
mioctuse.

F{e&ﬂ%.;ﬂl&%;mi&.
[h

Qt _mMmixtune whewe Hmmczﬁ

Out the Ssolutiom {he comooazz‘:on 5 an
unifourn . ’

Solute =

—

= B

Solvent -

ﬁL The Substance that s _difssolUed in a

Soluent t0 foym a  Solution - It 7S puesent

lrn _Smales amount .

-~ A

| 0f soflution and com’m_r__u'aU._duzuie_.____

_uubaéame Lohrch d@czdeﬁ p]y kQL@j

————
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Binas y Solution .l

Onﬂu me Solute IS DHP‘?P?IL_,

AR SRR

@_pp(s of Solutfon on_basls OF pbémma,(@,,
T _

State of Saluent & g ——

° s q_Solution M zobzch,he,

Sallrent 1S Sobd and Solzd lzawd QM _qas
dJ
can__be solute . | -

Solld n solid — Fwouq

|

L:ou;d 'n Solid —. Amaloam of Hq wffh o

(?708 n_Solid — Hs in C?bd#(‘.u m Au.

-

le] -]

ol i S a Solutfon in which the

-CJOIUPTH‘ LS Jromd cmd Solid bbc?u_zd OM

(_cj:o% comfaonpm ('cm bp solu}p

solid In J}O(U"d — OluCOSfO deSOJU@d ‘1 Hs0.

/;om"d in bmud — Yrthanal drssolued. in Hs0.

Cm% n /;ou;d ~— O:I*ch;gp'r? drssolved tm Hs0.

Lion 7S Solutfon  ¢n which

the goluent S 905

and . 5017d o iﬁzufn(

can__he ﬁnlufe

aH___qas
d
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Pm__________
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75117095 Qf Salutions

.Enp of |

' : Hluf" . Sofute  Soluent COmmoOn exam -
g on ; pPles.
(naseous s Gas Mixtume of 020498
Solutlons { ) and nf%ﬂo(?m (5)0385.
Li’cg uid QoS |Chlasiofosmn mixed.
With mitvogen 908
W )
Salid Qas Camphat in Ditsg-
' ~ Jen Lc/zgs. ‘
H’qm’ (has qum’d Qxueen dissolved fr
Qlutions 0L EUO(#%/J-{:
Lf’g’ufd Lz"quz’d Ethanol disselued in
_ _ Warey .
S0l d Lf@ui’d ~ |Qlucose dissolued fn
LWQTOM .
Solrd (as Sodld Solutton of f(?_tj,zdﬂgqen
Solutions N pnﬂod um.
L;"gu fd | Solid Hmaﬂ(?am Of _1mex-
| Cwﬁ: with Sodtum. |
Solid Salid COID’OQH dissolued
' ' n Lf/)OZd« |
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Cancentuated Solutfon —

That soluifon M wohich

'mo:rzmum last_omount of solute (S diSsolve
iS_called Concentuated Solution -

e 9

OH

That Salutfon (n  which exiva amount OF

7S called concen-

Salute cam't be  dissolue
thated Solutfon.

(oncentyation of Sofution =

Bywesenttna amaunt of Solute in_ Solution

IS (:nUpc(iJ concentHation of Solution .

Concentyation T TR

volume melated P’jmgm"éd_
('[ém]newa%uﬂe depepden%) ( Tfm!epewdpm)
—% by volume - Wt/wt 7.
—) ujfd by \yolume ~ Mole fraction
b Maotagity 2 Polality
Raymalst y , PPM ) PPR

IZN

Wt / W%

Mass pwceﬂfaqe of ‘a_ Solution ¢S

defined Qs the ch%nfaoe chjf mass_of

the Solute meeqpﬂf m

e soﬂuf;m'?
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(0t [ Wt % = mass Of solute (9) x 100

mass of solution(q)

A solutfon " of Nacl in waten 5% (wt]/wt).

50 of _nJacl puese'n% ‘n__100 J? solution.

Ualumplau volume % &

Volume penrenfaae 0f _a solu-

tfon 15 defimed as the DEHCanaO@ by Unlume

Of the Salute pﬁesenf 4"'77l the 50%&_’07(7}.

V/V¥e = Volume oOf Salute (ml) x 100

volume of solution (ML)

A Hcl Solution is Fze (v/ve)

+ ml of Hcl s loﬂesen& fn_ 100 i of Solution.

Wt by Volume s i

vValume pedcentage Of a

|
colutfon S defined as - the ?f;'EHCPT)}OQE JoY

volume. OfF the solute p}{esenf i8] %(1{79 J

Solution.

Wt /% =1nas8 0F Solute (9)  y 100

volume of solution(md)

A Sugatsolution [s 3% ((wt/y) -

33 o7 st?au dissolued Mm 100 Ml Latex. B
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Male fuaction =

The Hati0 Of 1male of com -

piment and  mafle of ﬁoluizon 1S called,

male fuaction.

XA = _MNn A+ B Solution.
Na+ 78 -

PPM (Djﬂi‘ pey 'mt,UzO”n) -
by Hcmudmo 10 _mMAS8SS QM

valume |, +hp amount of Ysolute psesent

I 108 pay%s of the Salutlon ls knowm
Qs PPM. | ' e

NO. Of PPM = Mass of salute (3) x 106 |

P7055 of ngjfon( q)

Sugay 9 PPM In-Q (Sojuhm?.

257{ suoan In  10% a9 of Salutlfon.
S CJ

PPR (‘POHfﬁ& Rilfon) &

Accoxding 10 mass ay

volumme . the amaunt 0Ff Soltte puesent

1yT 107 pQHﬁS Of the ' Saludfon 25 Amown

a5 PPE.

Mn.of PPR = Mﬁ__@f_ﬁoduid?} X ;{09

mass of sodutfon (9)
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Malasity &

dissolued

’mafcw?fu.

“~ The numbex of _maLBQMQﬂ 501 uiG R

tr one Aiten of Sodution 15 called

Molayit

ty

710- 0f Tnoles of Sofute

—

J

volume of Solution (L)

On _dilutfon ,

{ MV ]

M!U! = MQU

Moﬂamfu 0 Mliggg

M=z Ml d {'ﬂg\ig_

o\

(8)

MOIQ,IHLQ O 'mojnf COﬂCET?fHG?lf@ -

The murmbes 0F oles

of solute dissalued im 1 k;!o&mam of_Soluent.

9t ts denoted bu m.

m=_Ta. ofmmeﬁ_ezf_aoiute

- Mass of soluent im Hq

(3)

Lha

Mass Frnactfon —

_____ The _xatfo off"maes of Q Campone"nt_

to the total mass of the mixrture 7S calied _

mass fxaction.

[ X = mp -

mg"{' ‘TT}B
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Nosmality &

Y Number 0F amam equivalent Of

Solute wohich aue pﬁpsg’rlﬁ N i-L Solution.

J&.15 de'nofed 6(54 .

N = no- of guam equivalent of Salute

_Voltme of " Solt+on

(24) | Fouivalent Mass &
The maas of o SubsStance that
Heacts with gy Heplaces 1 mnole  of
mdﬂoom atoms (au 1 nole of e lectnons)
m a” (‘hpmma,ﬂ Heachon
"(gur ualent mass - Mo(ecuﬁa_}( Q355
ey = Valency factose X
\mZem&; factoHq foX -
Acld = basqu
Base — acfd;&u L LY
Salt = toral~+ye chauc?p oNn__Cation .

Numbey Ofémo'm eczu:“uaimf = 1NGSS

Squitale Nt ass

(80,

Numbex 0f 9xam equivalent = mo-of moles X X |
5 ]
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5 Oolubility &

At constant LeMPENAtune s the amount

of _Sotid Solute that dzﬁsozueq In 100 9 Of
Solizent 0 fovm a Soﬂma%ed g0lution 7

£g
Co,Ued é‘oiubm%q

S = _[Mass Of S50/yte 2100
[ass Of soluent |

Dissolution =

when Solute (s added continuosly

M S0luent (Jzoufd) the concentsation ot

S0lution Heeps on Ineveasing - RS PJJOCQSS %)

H'nouj'n as d!S s0lut’on .

'(“J{US%QJLIZ_CZIL:QT? E—

Cuustallfzation s the P4 0CeAS

thaough tohich a pUHE s0lid  fosms FHOM

rts goiuffon hy roo!mo QM euaﬂwa%fon ’n

Lhe chm oF %uusfazsu

_@M@d So lution

- A ﬁahma%ed ﬁofubm’? 5. a

Solgytion Im tohich -no maxe Solute can be

dissolued at a Tgf‘uen émgwa%we and pre-

SEUMP -
g

*

UT?S i@a%f’d_.ﬁ()lbd_on = _
' An tmsatusated Solution 1S a

Solution that "confains [less Solute than 1he

maximum amount + con dissolve at a cmmn

fe'mpena tune and PHOSSUHE .
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Paya 1

;ﬂ\,_}.ﬁufuﬁiﬁi‘iﬂ of a solid fn a Miguid &

—

e e —

i, S~ - S i~ =
e A Tme T

The. ﬁo_ﬂubmyjf QO _salld im0 dtd ot

. nmé tempenatune 15 defined as. 1he_naximim,
amount _of the Sadd (sofide) tn'_anams

which_ can_ dfssalye mJﬁfL&.QLiL@LL[dﬁ‘iO?JLETQ‘

to faum  Sakuwmoted ﬁo!ui?ah at .0 51)@0:% o
%enmeym’-uup Yy . | [

q

focfo}fﬁ aﬂ__-fggtg% Q_mem ‘
('{J Natuwe of Salute and  Sol memL | !
(t1) T'moeHnHLHP N D {

Notest Buessune has ey szHe eFFecton g')‘awbmz’u

of _salid  In a Uu&?:zfd SaLld _and Jibufde
aue hIQhUJ_ mromnummb!e |

(1) ﬂmhmp Qf SOJU%P M Soll/e"nt..

.

‘|7Ke  dissolues J:ke Hm f'mphefs H;of solid
Saltude  of5500U08 i Solyemt WAk 18
chemfcatty ~ stmilay .« Polan (fonic ) Solute
d:’sso-[\muz’n -{Dnicm Sollrent and Non- DOZ@LL
L 8afute dissolie -Pn cnon- £0(as Solvent .

(i) | Effect of tempeyatune on Saigbm%; £ 4

The ‘Substance tn which 1he _Qui0cess  OF
ldissolutfon 15 exolhesMnic & +he  sodubiltty
deceases With  [mcsease [In -ferqpemfwe.
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| ??ae Substance [ _which puocess of dissolution
| is_endothenmic » the solubility meueases with
(newease [n lemperatuse . o

iy g ¥ C:.‘J:-"_ . i 0 -'_o ' :_’_'
uolubdﬁ{j; of (nas_fn_ @ J{chwd :

1S_1he Uou,'rjme ofuoas that can he orssollea.

The_Solubility Of any 9as In_a_pastiuda Liguid

Im__unit _volume OF(‘{Uqufd to fourm. Saturaled

at pautfcufau r‘e'mlowafwe and Imemwze of
1 atm. .

Factosus Qffecting Sodubll Iy i

(1)

Njotuse 0f aas and Soluent

(1))

Effect of +em}oem%uﬂp

(i)

Fffect Of AMRESUNEL.

(1)

atwie Qf_(ﬁ,a&__aﬂi_‘mw’;"“

The axeates Solubilfty Of gases (m Solyent S

due Yio  theiu chen%J:"caL {‘f’i'fmi’jawé__c(z Wwlth

Saluent -

Cages Ifke No. Ho, 0o etc. dissolue [n uates

oy +0 a  Small extent and COa2 4 HoL» NH3

a6 highly  Soluhle.
bl

(G Effect of fempeatune =

.

||

]ﬁe_mmm% __Qf_ca;aﬁes:_ decsieases wilh_incvease
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in teMPer Q HUME - Emowamwpf doﬂu[)mz’qL
Recause on_ heatfno }ﬂ’neim ONEHQ Uy Caase -

d
maye motion in L{QGS molecules —thich bweak
mtenmoleculan b(m(’cjjﬁ and €5Cape fom

Solution -

(i) | Effect af PHQSS(LHQ [Hem:c_z_"é Law) & |

Tho sotuhility of 90ses ‘neueases with

[MCHPASe LTJU MPSSMHE

X Henny's g i 4

Henuy's L) States that the Solubllity of

>, 0 g b
(1 O‘dﬁ m _Q lmrud INCHeNses wiith the

ease n nupsqrwp 0f that qas QuUer

fhp Lbowd . at comfa'nf #pm/nma(imp .

PQKDQ | Y

[P = Ku X

Kn 75 Henuu's constant -

Diffevent oafffes have diffewent values of KHat

Same fpfrrc)jpeyamw and In Same Soluent. |

e | Kn 18 functfon of matuue ‘(Jfg(_c]:aﬁes. 4

* | Oweates value of Ku 3 lower {he teoluh?h"fé;- 1

P = xd : sopuhilibud $'F 4 :

T KH J *
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Value Of KH [ncueases with (mcsease of

%emDet{apLuue frplyimg that the Solubitity

dec_ueaqes cngh E’Jmﬂeaa‘e n femowafm%/.

Ku 1 :  tempexnatume 7‘

X4 3 csoi&brz@ J
3 fem’pe}{a#w{@ ; Salubf’h’z&}l

That's mhu Q%MC Alfe p}zefe;e cold toater .

Lall Applications of Hem{u’a‘ io;@-——
1 Tn m-foduchon of raubombwqes
To  incwxease  the Soluhzlzéj/ of Co.g.. the hottles
aue Sealed undew high prRe35uME -
when Sealed 0pen (0 ubbles come out
he cause D(lHHGl Dﬂeseu}ep of C02 decweases.
9\l Scuba _diyeds dppmds on COTT?;DHEﬁSed UM

.
-

for theds 0o SupplY -

At depfh ' .QHPSﬁuHéJ? soluhility ! |

AS come {1 pPeH Srde Qf seq , 0> éfjfaso!ued 8,

to hlood will _used up fm amekaholic pHocess,

but [Us foum bubbles as diveds 0IeSs. 40

atm PHESSUHE - This Cause Bends o decam:- |
g.uessfon sickness - To _aquald thi§ s cylindeys
arte £illed with ade diluted woith elitum

Faoy Nog@l_cﬁrnh_a-ﬁ__ -

At h%}h aliitude * the paui_i?“al pymsa—me of

|

4‘




O f5 less than gsound " Jeyel * Thus slow

0. concenkuation n hlood and tissu€.

J—(P‘?Hlflﬂa QnoxiQ s 1M tohich fhet/ feel weak

and unable 1o think mopmlu

Ua@%gggw i

Uaoou:u DJ{QG‘]‘{U{Q fs t+h

hy the U(TDOUH of a J:omd toben ft 15

fH du'na'mzc pomhbu:um tith (18 ngwd

e__ouess use exeq%ﬁgi,

J
at o _Qiuen %empe)mtu,up 0 . clos

U
(‘on%ameu

Factay affecting \QROUN  AHESSUHE &=

Natyue OF Liquid.

(1)

1eakey +he mbeu*moipt:u!ia){ LOMCES s meea%et(

Lhe amount af . tmoow{ QJ(E’SSLU{P

| Japou PHOSSUHE = .« .
i T mces%?aﬁ‘c

{
rot(10en 1noleClle.

Tempeyatiiye

({1

queaten the Lapo

I—%Lhw the %prq&e}zaﬁwe 'u

QHQS‘SUJ{E’

1\/apouy RHEeSSUHE of LFQJJ_Edh /rogfd Solutions &

fow a Solutfon of liquid - j;owdg a5 both

the comon”new% of colutton _ade vyolatile,




@ach Componen foma Ucmouu messuug aboye
the irOu:d

This s ?nue\ﬂned b& F{’QQLLH’S law) =

L

In a  Solutfon of uolatile Lrquds the pautial

Lapous puesSs UMe of eqch (:mnoomrmL of the

f;o/uhon ;5 drdectly nHopom‘aonaj Lo 75 mole

U
fyactiron Ruesent i) ol Ltfon.

Accauding £0_Ra®ut's law,

Pnx xpY

a=PaXa 5 ohewe P’ (5 vopous psessuxe Of

PuKE rompone'nf One .,a% 5amp %pmmua%w{e

51m:(ayd s fOM 0thex

P = PR Xg -‘

83 Dalton’s lou) of pa»tfal' PHESSUHE 4

PTafal - PF)‘* PR

4]

P°AXa + PR X3

T

Pp (1-XB)+ PR Xg

P'n - PaXs + PRXR

Pl = P2+ Xa [ Pa-Pg)

Jf Ya and Ys mepsesent the mole fuaction of

the component ‘N and B HP%DPCHUBM M vapouy

Dhaseﬁﬂen
. | Ys=_Ds

Ptotq | -

Yo =B
Protal |




|/apOLH

Dyessuse] R

Xp=1  Composition -Xp =0

Xg =0 XB=1

) — ., (Pure &)

Ragult’s Law 08 Q ,5,ohcz"af- case of Henéﬁg

L) &=

ﬁccaydf’né? to Raoulks lawd,

'S Pifo )
and gHQTU«IbJ’S lawd
PP Sk X

N comeasing hoth equation 1€ CAD 50y

I

that RaouH‘ie‘J law) ' becomes Q 'qpeci'al 50

of Henuu's o N Wwhich Kn becomes

equal HSJ P n'béc!; constant diffeMs.

m_;’@:u_g__ﬁg_ﬂ@u&ﬂyf solution Of Solid n
! ; 1 = : . .

Tatifd —
L

On__addina meon- vaolat?le aplute _tn @ Solution.

b5 BN ' Ob‘sfw ved that PHG’SE’T)CP of non-Valatrle

Solute  seduces the €50aping tendency af
Soluent _molecule into U(]fomm fphdsﬁé’ and

thug fowew the vapour PuESSUHE of the Solvent:



ﬂ(‘cmctn fo E’om!ii ,ﬂcuﬁ
ssuHe Of solvent i Sofution (Ps)
Mole fuaction of Soluent x Uap oty PHESSUNHE

N

i (n solution (X) Of pusie Soluent

(P°J.

Nlon _\olatile sQlute do mot contuibute in fotal

Vapou Q1S5 UHE 0f {he solutlon.

30, LQpoUN _pHessuse = L/OOUY RueBSUNE of the
Of Solution : Soluent "’m solution -
' PS =X, —— eq(D (PSQ(XIJ
p° ‘ -
[Mole fuaction of soluent =X, = Nt
T +MN>

SubsH%uHﬂj value of X, in equation 1.

PS = T

PO ey L

- T

po N+ N2

P°- Ps expuess (owewing of apous PHESSUsE .

anad  P°- Ps 15 called U.;{emz‘zug mu._)eymcc/} of
PD

Vapow PHESSWE .

Hence s we can _defme that s

® The Melatfve lowexing oF JJGDOU}( PHESSWHE Of

Q__solution Confo:an%_ MO - Uo/cz%:!@ Soluyte

s eoual {to mole ffﬁ{oc&op of solute n fthe

h soluion -
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1 Tdeal and__Rion- Tdeal Solutions =
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Date | |
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Pot®

Tdeal Solution

An rdeal Solutfon is that

Solutfon that follows HQoudtls  lowd tmnden

all Standamnd {emfomahwe ond. __concent~

yatfon .

ume 01 mixng -4 Vi =0

no chanage in ol
yale C_ho%oe (N 'e%haipm

A Hmix =0

Cno hp_é{l abﬁcm

hed “ox_evoliedd

Inteyoleculay N tenaCtion hetween the

L

compotents  aue of Same 'mu

aonltude as

{
t he PUKE Componpﬂ+-

Example =

(i)

Re'nze'np 4+ Toluene
7~ HextaTie £+ A= Heptane

(i)

Frhul huomide + Ethyl chlouide

(3i1)

Chz%.Hobmzenp ot Bﬂud‘mobenzme.

(iv)

P8

KLlr=fzp |
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_@J man Tdmﬁ 50__ _,_Eon ( do
(ol

not Bbeé/a Raoult's law) -

(,’ . ¢
Shawing D05 Ve Shomr“nﬁ negatiye
Deu zq“%(:m’? Del r’a&fo%

The tewaction between

e The intenaction between

t he COMPONeNts axe less

the components aue

than I the puKe COm-

9ueaten tham the pwie

ponent . component -
e | AVmixc = + Ve * AVmir = ~e
e |AHmi = + Ve * AHmir ==ye
o | fa > XpP3 1* Pa< XpPh
Pa > XB Ph Py < Xg Pk
e | Fovm miimum bo:lmq * foum maximum
qzeob{o;oeq _hotl f’nﬁ QzeOtHOpes -
Gma{nha -
— +Vve deylation H"m:-('jmH’L/@' deyiation
P?’} '!:"‘"*\ \\ P?} o
. T, NPy \\\\i'? Pg
| B N
s - l//’ i 2 o Y
Xp = | XR =0 xp - | Xp =0
4 Xg =0 Xg=1 Xg=0 A8=z41
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[ Non- Ideal Solution examples s

Nate | |

- - - e

- —

Nl Lositiue _Deviation—

(U

e ————————————————————

|
-

| Acetone_+ caxbon_disulphide

Methyl_alcohal t Ha0

Hc_ei_o“{n_,_t_f,tbé/z alcohol -

Acefon_+_Renzene

Fihul alcohol + H20

Cmﬁmn Fotna chlamide + chloxnoform

Ccle + Renzene

LlelelnlelLlelL

ccle + Toulene.

ﬂjejah’ue Deviation =

CHcls + Renzene *

CHels +_Diethyl ethex

Acetone t nRLme

Hel + Hs0

HNO3 + H20

Acetlc_qcid + %mr’dr'ne

HT + Ha20

L felelelelelolel B

Azeotswoplc 0H CONSLAT t Boll z‘n(? Miactus® —

An qzeotyoplC ‘e a  Jiowd  milactie thot-

e)] o L a
has constant  hoifling point and__tDhose

Lapouy has _Same cb‘fnlnosi'zh"on as lz"égu.z’d.

dn_ case of +ue deviation , we et minImum

(|

azpoh}mpefj and N €ase of“’mgaﬁuo



I Dute_
| -

‘dewahon et maximumn boflPng rzmr*r’w'pm

1l (67 _[Uxi\,HfC aczd_f wateds cthanol + da or )

e

Cojhoai fye DHOMf_&LOf_ﬁQMLQD_r

That _asopestty of Mwwhmh_depaadj_oﬁ_

’T?J.@b_ELOf “baﬂfzc!eﬁ of Solute hut 7t does |
not depend O”n natude of Solute /s Enown

as murgahue pﬂope}w&; of solution.

These aue —

()

Relatfuue lowesnag of Labow! DJ{E"SS‘LU-(@

(2)

Elevation im hol?jmq ,D(MmL

(3)

Depﬁgesmn [n Fy%zmq point.

(H)

Osmo pic PHESSUHE of soLuhop

pfaﬁup_mwdng Of UO,QQ.M_,&!@SS(U%@ =

When mon- volatiles Solute f5 mzeqpnb '

JIOU{C{ Soluent then VapouH oypqqme of‘pwzp

Smuhon decHeNSe5 fha'n UQDOUH pyesmye

of puxe soluent [s Anownas [OLUEH!??_‘/? of
VaPOUSH_AMLSSULE - -

— 4

Lok UapOuK_PHOSSUHR of _soluent 5 Pa and

UO_DOLLH_ DHpeew{e of solution 15 Ps.

9t was dewived _eaxliest

—Ps = m» av | B -F

S

e X2 |
p®/  Tht M2 P q
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P~ Ps = M2

Ps N4

L Thes foumula _can be used Ay dilute

B

as well_as concenkHated Solutions.
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