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Solution = A solutfon is a bomnopneous

Mlxrture 0f D0 QX TNAHE Subszlo"ncea Vil

Which the Solute s unifaxmmly disippﬂﬁé?d
Qt the moleculan oy  fonic Jp‘[’/pX Within the

Solvent.

In solution Solutels) Can he mowme than One

nuf Soluent 'mus% be Lm;"%ue.

Homooeneczugs m oCtUHE

773(1% mlxtuune hlch 7/,

Lfound as unifosm 15 called hom%zemoua‘

miactuse.

}ﬁjﬁ%ﬂLS mzacfu_igf—

- [hat _mixtume whexne Lhuouah-

out the solution fh@ comoo(s:hon /S nof"7
unifourm. - “

Solute =

The Substance that s drfssol Ued (5

—

Salvent 1o fowm a Solution - It 75 psesent
N __Smalley amount .

T - e -

Solvent - oy

Nof sotution and containine U Solute.

uubsédnce Lohrcz‘v d@czdes /oh :.s_zLQ(_ ﬁiCL_C;
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‘ Om’u one %oiu%p /S Dummi/
s e LT -
X 7\}@@5 0f Solution On hasis of pb(jmmaLf
State 0f Safuent &~ Al e

#@%@ a_Solution (M mb@,ﬂz&,

solirent 15 Solrd a'rm’ ﬁalzd lzould (LHZ?Q5~—

can. be _soluyte .. '

eﬁé Solid in salid — Fwou@
LrOﬂJd n Sodid 2.\ ﬂmaﬂoom Of}i? (,Offh o [
0ds in zolid — Hi in Pd, cu n Au. 1
21 L [ i IS a Solutilon in which the
soluent (S iromd Cmd _solid e Lb’cgw"d G5 '
(30% compom'nf (‘cm b@ Soiuho
|
oq Hl solid In J}O(Lfd — Olucos*fo deSOJU@d ‘' Hs0.
J frOUJd In ;mud — Yrthanal dissolued in Hs0.

CoOCS n /;ou;d —% Om(%mw drssolved tn Hs0.

o 1S - Solutfon ' which

the Soluent 7S 903 ond . solid o Ligulel
. [/

QM &c{yas can he Solute.
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_ 75;1095 0f Salutions
_ ITupe of | Safutd  Sofuend  Common exam-
f;iﬂuh"an' - ples.
(naseous Gas Gas Mixtume of 024 9em)
Solutfons { ) and nz’%ﬂ%qen 303@5.
Lf’cgui’d Gas |Chlasofoumn mixed.
wWith mitvggen 9as
. T W)
Solid QaS Camphatt 0 nituo-
Y : gen 9os. -
/.i”qu ol as L?cgm“d Qxuaeen dissolved fn
Solutions . Vi L wo%.
Lf%ufd Ligu (d_ | Ethanol disselued in
, WareH .
Soltd Lfgui’d — |Glucose di&solved i
' wateu .
Solrd (Gas Sodid Solutron of hudogen
) . & U o
Solutions N paﬂod:um.
Lf’gu [d | Solid F?maﬂ(?am Of _1nex-
. wad! with Sodfum. |
Solid Solrd Cotape){ dissolued
| ' m (j}OZd« a
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Concentuated S(ﬂu ton s~
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TRat Soluiton in wbich

'mo:r:mum last _amoaunt of solute [S dissolve

9(1}{9

IS _called Cancentuated Salutfon -

That Solutfon (n which exiva amount OF

Salute can't be dissolue  £S called concen-

thated  Solution.

Concentyation of _Sofution =

Eyesenttng amaunt of Solute in Solution

s called concentyation of Solution . 1

Concentsdation Tevms —

ality
, Naym LS

Uolume melated !"?M@L
('I?zmpeya%w#e deloendem,] { Tz"ndepeﬂdpmj
—% by Jolume P WHwt 7
— ) +(J by yolumme ~ Mole Braction
L Motagity o Molakity
y PPM oy~PPR

%

L0t / Wk Yo o

Mass ﬁwcemaqe of ‘a_Solution tS

defined Qs the DeHC%‘anaQE’

by mass OFf

Lhe Solute ,oyeqenf n e

e“é lutiom.
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J . =
ot/ wt % = mass Of solute () y 100
mass of solution %})
DI A solution of Nacl in wates 5% (wt/wt).

Bo of _nJac! puesmf fn_100 _J? solution.

(2) i \Valume bu volume % & -
volume pe}{(‘enfnoe of _a solu-
tion_ 75 defrned as the. u
Of the Salute ‘Mesen% im_the $o ution.
' V/V¥ = Volume of Solute (mi) X 100
— yolume of solution (M)
A Hcl Solution is 3% (v/vw)
+ ml oJ—‘ Hel :"3 Ioﬁesp'n& fn 100 Tl of Solution.
()l Wt % Volume %

valume D&Hce'nﬁaop of a.

Solutfon s defimed Q5 - the :ﬁexcfomaoe Ay

volume. Of the solute ID.HES@TN" rn #7@ ud

Solution.

Wt /\ % =-Inass 0F Salute (9)  y 100

volume of Solution{(my

A Suoassolution [s 3v (wt/v) ) -
3q

9’ Scd?cm dissolued M 100 mi_ wafeu
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Male fuaction =

The xati0 of 1ale of com -

bonent and  mmale af ﬁofufzon 1S__called

maje fuaction.

XA = MA oy Bt B Solntfon .
Has e -
XAt Xg = 4

PPM (DGHZL pey 'mzﬂz(m) —.

Qcmy-zdmo t0 MA8SS OXM.

\m{ump fhp amount of éoju&e m{eqe'n%

in _10°¢ IOCUHS of Hae salution m Known
Qs PPM. | ' y

V0. Of PP = [Mass of Salute (9) x 10¢

_ moss oF SMIOT?{ q)

Sugay. 9 PR o -SOJu%zO’r?.

2(%:'{ ,5(‘6){])'—{ Ne, iOG'o 0f galtt’on.

PPB (Paut pex RAlfON) &

Acconding t0_mass au.

volume o the amaunt O'P Solute pyesent

'{P
in 4109 oaﬁﬁs Of ¢he ' Solution s Known

Qs PPB.

No-0f PPR = _1Mass of 501u%e(‘?) X 109

_mags of sodution (9)
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“~ The mumbes of maiés __OF_ so_f uir” __

drssolued (n._ one Aftey Of Solulion 15 called

malasity. '
d

Y volume of Solution (L)

Molayity = 710 0f maﬁeﬁ_czf;_aaﬁui@

On _dilutfon ,

[ﬂ =

NV_‘ MV = M2V

Molax lﬂ! of NM

M= DoVt M_2U9.

. M+ VUg

(8)

Q,Ug 0N 'mofnl Concenénahon =

The mumbey 0f moles

of ﬁolui-e dessoﬁued i B | k:Zo(?ﬁam of _Soluent.

Jt ts _denoted b&}: m.

M = MOo-0f moles of solute

“Mmass of solvent in Kg
== &

Mass Fxaction i—

the—
The Hatfo Ofﬁ"mo%‘ of Q componeﬂf

™Mn-t TNg

to the total mass of the mirituse s cchLec(____
mass fxactlon.
i R e mg 1 - -7
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(10)

Nosmality =

Y Number of gﬂa'm equiUalent OF
Solute which ane IIOJ{PSQTJLL m j,i Solution.

Jt 15 'de'nofed 6(5; JAVE

[ = Mo of gwam equivalent of Salute

_Uoltme of " Sollyt-Pon

(14)

@ui’ua!pnf Mass &

The mass of ‘o SubsStance hat

HeQcts with aqu J—teolacee‘ 1 mole  of

hudmopn atoms (ax 1 mole oF electons)

m a chpm;caﬁ H@OCi‘:O’)’)

\

o —

"gumalenf mass = Moz@cuia_}(_tmss

Valency factose X
R U

valency factoH foX -

Acid bas:czfu

Rase = Oc:dz&q

Salt = toral +yve Cha”(j’p oOn__cation .

Jote s

DNumbey of gQHom eczurua'ip'nt = MMASS

Squlualent mass |

(50,

Vumbes OF,q_}Tmn equivalent = mo-of molesx X |
U L"




L Salubiltt

Q% constant tempesatiuse , the amount

Of Solid Solute that dzﬁsofuee fn 100 9 _Of

Soliyent 0 foum Q Sahmafed 80LULEON [S

che d So!ubziz%w

8 = _1M0ass 0Ff 50/ute o100

Mass of soluent

issolution =

when _Solute (s qdded continuosly

[N S0luent (Jzoufd) the concentration oﬂ

Solution kepps on meseasing - ThiS py0c955 %)

hmwﬂ Qs dissolution .

(‘Hus%a_ﬂrzahon -

Chystallization is the pyocms

thaouah twhich a pure Solid fosms From

[t5 %’oZuHon hy coo!mo Q- euaﬁcma%zo*n n

H)e Fo}un OF %_Huqfa?su

_S_QM(LerI SOZuhon

A Saﬁma%ed ﬁoz‘ubmﬁ 1s.-a

Solytion In which ~mo maxe Solute can bo

dissolued at a  giuen éemgexa%uue anc pre-

SEUHP -

V4
1

Umaﬂgmfpd_ﬁauton .—
~__An imsatusated Solutfon 1S a

Solut’on {hat ‘confains less Solute than {1he

maximum amount it con dissolue at a o;um

te'mpena%me and PHESSUKE
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| The. ﬁoeubzu_ﬁtf of a_ 501&1 moq tould at

any__tempen atune 15 _defined as. the_maximim,
nnt&mi_af _the Satid (sodute) In'_onamds.

which_ can dfssalue 1o _o_E_J.Lqu{d_&?a{uenij

to faum Satuumlpd Solutlon . al’ n ﬁlnemﬂ
%e'mD@Ho FLye . | '

< tm—

[

{
(

focfma;ﬁ#pchmﬂi&ﬁﬂi i

(i)

)

Uatuse of Salyte o'nd Sol l/@ﬂ{“
Tmoeunhmp y

Note s

Euessumne has vewy szHe eFFecion c')‘azcmh{u

Of soltd fn a sz?um Sotfd and_sfouldsY
ade hmhd mmmnue%rb!e

-ﬂmﬂmp of Hom%@ c:m;;L (Sofljeni}

‘|’ke d!ssolues J:ke Hm mmrea Hmf sofid

\

Salute 5500088 i Solient whieh - fue

chemfcatly ~ stmilay « Polau (ionic ) Solete

d;’sso-{wuz’n polay Sollrent ond flon- polay

N Solute j-f;ésow’@x- f_n_..-mﬂ-po[ay -ﬁo!Up'né.

(i)

ffect of tempenatine 0N So!uhflffgy =

The ‘Subhstance in which the Dyocess  OF

lalssolutfon 1S ecothesimic g{_'-the sodubrllty

-

deCHReQSes w?fhl fﬂc}zm.s’p“ ’n 'ierqpemfwfe.
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The Substance in _which psocess of. dissolution

15 endothenmic  the solu bzlu’ry meseases wlth
(ricwease [N lemperatuse . S

Eoiub?ﬂ‘iju of (nas [n_Q l:”tguj’d | __.:
{ .

e s

The_Solubility of any a3 in_a_pastiulan Liguid
'S the Uo(&’me of“aa5 that can be dfssolled.

m__unit volume OF({Ugufd to foyurm. Salturaled

at pauh’cujau #e'mlopyafwee aﬁd_{m&mme of
1 atm. -

Factous affecting Solubliity =
Ll J

(DIl Natuse of 305 and._Solvent
()l Effect of +ampeun-fuﬂp '
()| Fffect Of PHRESUHE .
(1) Naitweg%,aﬁ__aﬂi_damw;%-
The (9&{90%9}4 solupillty of L?05es m_Solvent 1S
due to  theiH chen‘ﬁf’cai Srmilax ity wlth
J
Soluent . -
Cages Ifke No. Ho 0o etc. dissolue [n uwates B
Om&’ 0 a  Small _extent and COz 4 Hod 2 NH3
ane” highly Soluble. P
A
'(l'i,) E£7Ce<‘f 0f %empeﬂaz‘dﬂﬁ o A IR 1 AR . B

l]Sﬁ__amem}:ur “0f gases deaeases wilt frovease



im temper a M E: 'Ezmoenafwm? SOﬂubmfc/L
Because on  heatna kinetic _eneday cause™

ddJ
maxe motion In uqoﬁ molecules —thlch break
teymoleculan  horids and escape  fwom

Salution -

(i) || Effect (179 Rueﬁsme -(Heﬂg{t/’é LQLQLE’ |

The solubplity of gases ‘neueases with

[NCHeQSe L'ﬂu DJJPSS UHE -

4

Hem{g 's law !
q

Henuy's Low) States that the Solubility of
al dis_in _a Liguid incueases roith “the

eqase In mpamwrﬂ 0f that qas OUex

fhp Juowd . af Comm'nf Fpm/ne}m(i{wf@ :

PG(’JQ | 1

Jf) = KH.PX-I

Ky ©s Henwmu's constant -

Diffenent 0053’95 have diffement values of KHat

Same fp?gpeuafuyp and In _Same Solisent . :
3 L ' F 1

e | Ku 15 funciion of makume 'of__&ases. 4

F |
-4

o | Oseatest value of Ko s lowey 1he 'Soiub?l‘%;‘

l

P. = x.d ! sohphtliy d il i :
T ku J *




=

Dete [ |

Page

—
—

Value Of KH incueases With imecsease  of

%e'mp@{a#u,ue mplyimgq that the Solubitity

decyeqses  with E’Jmﬂeaae In fampwafwzg.

ko 1 : tempenatuse T

e I 501&5:“2@ J
' %emyneﬂawﬂe T Solubi‘z;"zgl

9 o : : )
That's whﬁj ﬁ#&:c Arfe p}ze%‘e}( cold toated

prﬂcabf’om Of Heny{rjﬂa law) =

Tn_psoduction Of cax honated hesaes .-

To  [ncuease the Solub?lity of CU2U? the botdles,

aue Sealed tnder hiqh nﬁ‘{jessuxe-. A

then Sealed  0pen C(d,_o_ hubbles come out

because paHH’al PJ{QSSUHP 0f CO0» decweases.

|

N

Scuba diyens depends 0N COm!DHESSQd |

for thedy 0o Suhply- L

At depth , puessund P, Solubllity !
A5 _Ccome tppex Srde of sea » Oo Jissolved N

to hload wifll _used up in 1metaholic PHoces.

but [Us foum bubbles as divedsS CQOImes £0
atrr  npuesstute - ThIS cause Bends ox decam:-

< : ; , :
onession  Sickness - To _auald  this 3 C aeys

e Lillod wHh ay  diluted tofth Heltm.

Fou Mountam climbers. ;::‘_ o

At h?gh altitude o the pawé}al pwsgime of




O> 5 less than quound Jteyel Thus +lowd

O0- Concentuation 1n Alood and +7550€

Mpmufzm QnoxiQL s N tohich fheu Foel tjeak

and umble 10 think p.uozoeuiu

Unpowtfm{eMe i =

\/a poun DHESSUHE /s the nyeﬁsuﬂe exxceyted

it s .

hu the Uanou}a of a J;omd tohen

?H du'na'm.»(‘ pomhby:um wiith (s LIO(J!O(

&
at A qluen %emoeﬂnéw{p n_a r‘logseri

con%afnuw

Blcfauﬁfec%z’m UQpOUM  OMESSUHE =

Natyue Of Jfourd .

(1)

1eakey +he rﬂ#wmozpcrdaﬂ LoMHCES 5 mzeaiet(

Lhe amount of . tmoom DJ{E‘SSLLHE’

Uapous PHESSIHE = . -
; A TOHCES OF qQitHacion

Tompeyatilye

FLﬁbeﬂ the %P‘r‘qLLPHmL{LHE’ , queaten the 1/ap0 UM

DJJQS‘SUHE’

| \/apour PHESSUME of Lrgw_fi [luid Solutins &

fow o solutlan of liquid - J:GUrds as_both

the comonmn% of 50/uhan ave yolatile,




each Ccmlponen £awm UaDOLuz mesmu@ aboue

| the {f fuid -

TRis (s L?ouemu@d b&: E)aoué'ij Zauj —

JIn a_ Solutton Of uolatile Liquds the paytial

Lapoul  PHESS UHE oOf each Comoone'n{* Of _the

%o/uhon 18 diMdectly nﬂopoyhoma( to rLs mole

U
fuaction puesent i ol Ltfon.

Accaudma 10 Ra®ult's o),
Pn « xg Y

Pa=PaXa 4 whewe P’ [ vapous puessure Of

puse componeﬂt one ga% csame {pmoma&w{e

Szm;ZaHLq » fOM Othex

Ps = Py Xﬁ'

Bu Dalton’s /auj of Dﬂﬂhﬂl PHESSUHE

Powl = Pot 8&

= P°AXa + PR-X8

Pp (1-XB)+ PR Xg

o (]

P'a - PaXs + PR Xg

Poxs = Fa + Xa [ F5 - Pg)

Jf Ya and Ys sepsesent the mole fxaction of

the component ‘A and B yoa@eaﬁ?uezu m_vapouy

Dhaae o then

| ¥ =_f ; | Ya:_Ds
J Potal-| | Peotal




0, = PtP8 7]

mkag.

B e

L/apous | gt
PJ{GSSLLHGT y |
Xp=1  Composition -XA =0
X8 =0 Xg =1
(PwieR) e (Pwee B) T

Raoult’s Law a8 Q ﬁp’eci’af. ase of Heﬂéfg

[Qud &= |

ﬂccaydz’nér Lo Raoults lawo,

P=PiXxi
and . ﬂpnﬂg’ﬁ laud
P = KHX

A compasing hath eguation uie £om 9AY

that R&ou/%%d law) | becomes Q ’qpec)’ai 50

of Henwu's ~fo) In whieh Ko becomes

equal FoUJPf (J'h(/j: constant diffexs.

Lapouy pressuHe of solution of Solid in

!i(lttfd " | o

On_. addina _meon- \vaolat?tle aplute _tn @ Solution.

o R e ohHeyued thot PHESENCE of non-Vaolattle

Solute  weduces the €50aping tendency af
Soluent amolecule /nto  UapoLu phas® _and

thus lowes ¢he UQpowd puessuMe o the Solvent
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f?(‘foudm _ﬁa FGOLL&&S, ,ﬂou
. LF_LZQPPU Y ]JKP s5UHe Of Soluent In_ Sofution (Ps) _
= [Mole fuaction of Soluent x  Vapouy D.HESSLLH@

fn solutton (%) Of pune soluemt

(P

Non volatlle Solute do mot contuihute in fotal

VapouH RuS5UHe 0f {he solution.

S0, U/QDQUX _PHESSUNE = UGDOLLH )QHPS%LU{P Of the
Of Solutfon \ solvent ' tn solution.
VP o exi —— eq® (P )
pe , |
ole fuaction of Soluent =X = Nt
M +MNo

EubsH%anﬂ value of X, in equation 4.

PS = T

PO M+ N2

PrPe =

—

Pe T2

P°- Ps expsiess [awewing of Lopour PuESSuse .

anad P°- Pa 15 called U.)—zeZczz‘:UQ /ou)eum(? of

PO

Vapous PHESSUNEC . .

Hence s we can_defme that

¢ The selatitue {owemnﬁ of uapow( pUESS W OF
Q Solutlon contaninqg @  mnon- l;om%:h? Solute

/s eoual to mole {fq(qg%i’mﬂ of solute fn 2he

| solution .
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(1) I Ideal solution &
An Sdeal Solutfon 15 that

Solutfon that follows yaouddls lowd Undex
all standand fempfﬂahme ond _concent~

yatfon .

» | no change in-volumme 017 m:’ac:"n(cj?-ﬂ\/m?xfo
e | Mo Cha%(j)e o) *ei-halp&z- A Hmix =0
Cno hedt absauhed OX evolued |

o Fowact-fon hetween ? he

e | dntenmoleculan
Same m&&:m”fud-@ as

Compoﬁm%a aue  of
the puse Componpn%'

E:x:a-mpie r ' ‘
(1)l Benzene + [oluene '

(iil | n- Hexxane + T Hepwﬂe > "
(3i1)|| Ethul Lbuyomide 1+ Ethyl chloside
(iv) ChZLC{HObG'YLZ_E")’)P + Ryomohenzene.

Poﬂ PT::P 7,_93
N -
) // S0 | ' . 3
_ B — .
- Xp =4 - Xn =0 3

- Xg=0 . Xg =1
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_(2) fU(m Tdeaﬁ ﬁc!u% on (do not- obeus Raoult's law) =

[ 4 J
|Showing positiye Shomfn(j; neqatiue
Deuiation : Dem’ah“o%

* I The tenaction between |° The intemaction beteen
t he COMPOMeNts aue 055 the COMPOnents aue
than in the puxe com- gweater than the puwie
ponent - | component -

e | A\Umix = + Ve * AVVmir=~-Ve -

e |1AHmic = + Ve * AHmixr ==ye

e | A > XpP3 o eilBL P X DY L
Ps > Xg Pj s < Xg P

e | Fovym mihimum baaan * foum maximum
Qze0LHOPES . - hof[f’nﬁ QzeotHopes -
Gmaph& -

— +Vve deylation - H'ﬂ%mime deyiation
Y N —Y N
"\\//‘;’} Py \'\\ —7| T8
‘ < e —
Xp = | XA =0 XA = | ~ Xp=0
b Xg =0 Xg=1 xg =0 XB=1
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Nlon - Ideal Solution examples -

Dl fosidive Deviation-

f.._., R ——

Acetone_+ caxbon_dlsulphide

-

h_l?fhéﬂ alcohal t Ha0
Hc._eio_n__:t___E_tb(y_z alcohol »

Rceton +_Benzene

Eihul alcohol + He0

Camluon Lotna chlanide + chlosofomm

Ccle + Renzene

ccle + Touleme.

(i)

mezjmh"ve neviatfon =

— | CHcls + Benzene*
— || CHCls T DFth&r! othou
— || Acetone + ANULNE
— || Hel + H-20
- || HNYO3 + H20
= || Acetic_acid + %}Hi’d(’ﬂe
-5 |HI + Ha0
Ly || Azootuopic O Coni&anL_B_Qi!z‘n(? Myactuse —
An 0zeotyopiC ’5_a .Mg{u"d mixctume _that
has  constant hotling “point and whose
— La 00 has _Same cHn{uosi'zh“on as !r"igu.z"d.
2+ 9N case of t+ue deviation , we Jze& minmum
—— | azeotmopes and ‘tn__case Of n%méz"ue



_[ deviatfon wWe get_mmaximumn bcw/f’n? Q:ﬂr%;arp’ﬁ
I LLeq- Mutnic acid + woters cthanol + uaien)

Dets

.
1.! )

Coﬂloairue DﬂOD_EHzllﬁ’S of Somhon il

That QHOD&HN of _solution twhich depends cm

mmbﬂ_y‘ z)cuihc(eus of _solute hut 7t does

not depend OT? natude of Solute /s Anown

as rouxgohue pﬂope}{%&/ of solutlon -

These ane —

Relatfue !owpymo of _Lapoust PHESSIUHE

2)

Elevation im bOzZrﬂQ D(\m%

_3)

DGPHG‘S%!OTJ in Fﬁé’é’zmq Dom%

L,

OSmoflC PHEESUHE of SoLubOI)

Felatiye [omeyfn(%nf VapoLwt 7@4@55(1}{@ =

When mon- volatiles Solute {5 Mefapn% I

J;OU:d Soluent then VapouH Dypseu}{e Of‘pa}fe

Smuhon decHenses fhcm UQDOLU—( DH@G‘?UHC’

va DOUJ{ DH e85 8HDL -

Of pUKE asoluent 7s t"i'nouj'n Qs /oweymj of

——

Lek LapOUH_PHESSUNR of _soluent 5 Pa and

UCLDOLLH oumewie of _solution s Ps.

A9t was dewived eaxliex

PP— P = T ay | P°-P = X,

PE] Mty |7 lq



(S -

Data | |
Page

P s les o8

Ps Yii

=
a & W el a8

L 7R/ foumula can be used Ffoy dilute
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