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TIONS
tion Is a
golu Nomogenaegyg

nces. Therefore a s . M Xt e
olution 1oy e of two or more chemical

sl
9 St el t:rim.ﬂll1,,n'”ﬁ51g|"3 phase. A solution may
olulion consists of two

09 st K g
:;:.nﬁZ:L;Z:;Egc:lulmirzr:;ii:i“Hﬂn cConsists of thre .
.p are classified as soly of four constituents TE Eﬂna’u.tuenia, b
EDIL]'II _ prEEEﬂt bk o ent and solute. A soly e constituents of a
h iS5 ger extent in the Sniu“z‘:‘i|5;hﬂl:30tnﬁﬁi_uer'lt
: solute is that

Hlﬂh . ;
W titUe"t which is present to a sma
er extent in the solution. The

.. gre some examples f
jowind or the kinds
of solutions.

Hﬁnﬂus solutions :
’ mixtures. Eg.: CO,+N,.

Ligu solutions:
A gas dissolved in a liquid. . E.q. CO._ |
quid dissolved in a liquid. E.g Ffl l“:ra’ter_
- E.9., Alcohol in water.

e
i. g :
g solid dissolved in a liquid Eg., NaCl in water
golid S© lutions: '
: as dissolved in a solid, E -
ﬂ PLQ . . : , Eq., H, in palladium; N, i PR
i A liquid dissolved in a solid. EQ-.EMercury o , in titanium.
i) A solid dissolved in a solid. Eg., Copper in gold, zinc in copper and

| many alloys.
BEERRITION OF IDEAL SOLUTION

have the concept of ideal gas, we have the concepts of
s no inter molecular forces of attraction.
ume, there is no change in the internal
he condensed phases

~ Justas we
| aal solution also. |deal gas ha
when there is a change in vol
;  This postulate cannot hold good for i

- liquids and solids.

.Z‘-‘E_:_F it 1 Definition: In an ideal solution, the mﬂteculﬂin. the
t one another with equal force irrespective of their nature.
yideal golution of B in A, the forces wetween A and A, B and

B should be the same.




’"ﬁ.ﬁ'. solution will be the sum of the valy

:...5 o

I

- The total 'A"L'III.II'HI{ of ';T:;ll volume of an ideal m;utiur‘I:lUﬁ!Um‘
of its constitutents. That { is evolved Of absorbed on mixing th
A + volume of B. No h'l'ﬂn“ .
constituents of an ideal solutivit:

EA
DEFINITION OF l'flﬂ';" ::En o molecules in the solutions attrac
In a non ideal solution, ding upon their individual Nature I

ual forces depen
::"::::‘; :ﬁ::l:-?::al solution of B in A, the fﬂrﬁaiiernmeﬂ;i:ea:; 'H;'_ Bap,
B, and A and B will not be the same. kbl t'.* nts. That is l:hmn o
not be the sum of the volumes of the const Hf : " e © lolg
volume of the solution # volume of A+volume of B. Heat will be Cithe,
. R S HESDq."'HEﬂ.

absorbed or evolved on mixing the constituent
. N ! haviour :
Reason for deviation form ideal be |
n from ideal behaviour Is the fact that the

The reason for deviatio = 1
molecules in the solution atiract oné another with unequa fgrEEE

depending upon their individual nature. If we have a non ideal solutjg,
of B in A, the inter molecular forces between Aand A, B and B and A ang

B will not be equal.

CONCENTRATION UNITS ;
The amount of solute dissolved in a unit volume, say 1m- of Solvent

Is called concentration. There are several ways of expressing the
concentration of a solution. The different terms usually used are molality,
molarity, activity and activity co-efficients. These are the various

concentration units that we use in connection with solutions.

Molality
The molality of solution is defined as the number of moles of solute

dissolved in one kilogram of a solvent. |t is denoted by m,

1000W,

=
MEWA
Here, m=molality, W, = Weight of . _
S solvent; W_=\w/
MB=MDIEcular weight of the solute 5= Vveight of solute and

Molarity
The molarity of a solution s defined ag the number of moles of

solute dissolved in 1dm® of so|yti -
by M. on (one litre of solution). Itis denoted




Total number of moles

hﬂ_.——" .
Volume (dm?)

Wa L

X
= 3

Mg Vidm™)

=Molarity, W_=wei
where: = ¥: Wg=weight of
5 and \/ is the volume of the E-D'lyte M= Molecular weight of
:_E,wt solution in dm® (in litres)
ality (F)

gor ality or formal str
gt 4 strength of a solution signifies the aumber of

jormul@ weights of the s
2 olute present per litre of golution.

gré |
, E,Ymbc:'l F is used to den : _
s e iiin |t5eu Q‘|1E E*:‘Tl".'lahl'j". Since, on increasing ne
olume increases while the quantity of the

tampﬂ'fﬁpture 9
ine uncha ]
g rema nged, the formality of a solution decreases as i1s

grature rises.

e
‘::pfee.aed in

rﬂ::;_ll;?sti;natinnﬁ the concentrations are €
y of a solution is the number of gram pquivalents of

In yolu
t per litre of the solution. 1tis denoted by the gsymbol M.

“nrmalit'f. N
the golute presen

fraction
le fraction of a solute in a solution |

in the solution 1o the total num
Hn, moles of &

mole fraction of

5 {he ratio af number of

mulﬂ
ber of moles

The MO
oles of the solute present

te and the solven
issolved In N, moles of a solvent

the solution IS given by
i,

t present in the solution.
then the

X o e —

I-I1 + I

AND ACTIVITY cO- EFF\ElEHTS

uid systems are found to be non-ideal
tems? These systiems are handled
| activity, firstint agduced DY

ACTIVITY

Many
yo deal with these

aniently using the conce
N Lewis.
ivity (3)

d The activity of @MY
_EESUfE of its effective

of the gaseous Of lig
non-ideal sys
pt of fugacity anc

substance taking part in chemical equiliprium \S
:..I::'Il.il-:.t-hl.-rlll.li-|-1.ll:-l:ll'l' imn 1‘”1 |'f,"'|'.'_|'|II'.[“:-.I.'_'.|.|"| '-.'-:"-".'.nln'ﬁ-'li.l.l




2 L ed differently in ¢
ractive concentration or activity 8 is defin . eren
The effective C

cases

TR mber and e
In the case of gases the activity is a mere nu qual tq its
n the cas

f! i m rl rE'S
pa FEF prEEL“—E i a!‘ Dﬁp =) i -
n, thE E‘G“U”y Is amere nL””bE'r En

; q iE‘.
solute expressed in moles per [y,

g,

In the case of an ideal solutio
equal to the concentration of the

In the case of any solid the activity remains constant.

The standard state of a substance I8 d?ffﬂed as thf‘* .Etate at whicp
its activity is equal to ore. The above definitions of aﬂtfv{ty are trule for
ideal systems only. For non-ideal systems the term activity Co-efficign
's introduced. The activity co-efficient yis a measure of the exteny ,,
deviation from ideality. '

For an ideal gas the activity is equal to its pressure that is g = P e
real gases, activity is only proportional to its pressure.

gol e a=yP

where y is the activity co-efficient. [The activity is also defined a5 the
ratio of fugacity to pressure. 1.8,

e
Thus when P = 1 then y = L

" Fugacity is the trye measure of th :
" _ e escaping te
nponent in solution. PING tendency of 5

=5imHarIy for

= idea| difute'sn!utiﬂns
Centration,

the activity is equal to it

as_C
For non-ideal solutions, th g
._'traﬁqn, + € activity jg only proportiona| to
' Bl IE|E=’FC
s the Eﬂtﬁ'lt}r co-effigj ent . Iﬁ'x,!

: J
o

S




3 RS T TR e TR0 |
* The apparatus consists of | RS
gnide deposited on its walls 8 porous pol containing cOpper
IEfr " D.fﬁi.m:ler fitted with a it 5. The porous potis ‘-;lirrﬂurn_'!lc;d by @
vrﬂnthg golution 13 taken in thq; m. Solvent is taken in the porous pot
g’ to pass into the solul jacket, Water placed in the porous pot
@M% e the water | fioh through the semipermeable membrane
e t!:' ““ETESEUIE < ;"‘"ﬂ!- N the capillary Im,'ur,;m-]; “;'I'IL‘.IE_..'I-:- .[;i.l_“ Now
E'ufﬁcmm 44 mainiai pplied on the pistan so that the leve! of water if
gpillary is maintained at the ariginal level. The max‘m:um Jresaure

iné { : :

" . ig the osmolic press

EF'FUE{! | pressure of the Solution.
Semipermesnle

ITEIThrgrE :
) Fiston

Figure
LING POINT
5 solution 1S MOTE thar

| LEU&T_IDN OF BO!
. The poiling point of

=) golvent. This is 2 consequence af
| pressure. We can derive an expression

1 the bolling point of the

the lowering of the vapoul

for the relationsnip
+n of the solute

between

y and the moie fractic

of boiling point (ATy)

3 GDTNAMIE DERWP.T\DN |
"i e Clapewnn—mausiua equation 1%




\gced by T, and T "

: e g ke
in this equation |, and T‘- Y . qu_"[i'.’I:'"I'rr P.andp _ ™ ng
points of the solvent and solution respe solvent an May b,
i s C | = 0 - ’Eﬁt-,rlh-l?_t. r L o .."_I:r._ﬁ‘._ 45
replaced by P_and P, the vapour presst - T dtign
respectively |
;1- 1"2...‘ T T-,.
Tl — i -h A LAY
o R 1T,
| be nearly E-!:|U-E|| to T." then 77 =

when the solution is dilute T wi

E \H I T:-
So B e e T T I
~ = - Tgn |
P AH AT, -
I E : M i - e I :
P R Ty
where AH s the molar heat of Vﬂpﬂh”ﬂﬂtlﬂn and JT: 1S the EIE"-'EJ!-:,-I &
W b
boiling point. From Raoult's law
P
— = !1 = 1 -:.:: I':.S:I
Equation (7) can be written as
o AH AT,
_In it - W -
i ot R | Py
!_ - ¥
P
Substituting the value of —— from eqn. (8)
.
AH al
~in f'T—,'{E] = k, =
S h

Expansion of —in (1-X,) in this series

et e
“hf'l—x:}:;gz .
' 2 3

ing the higher POWErs in the series

-in “—:’A{E} = :2




Substituting (10) in (2

I! "'I‘I-‘ll-l ﬁ.-[?l :‘:?H I U.r.
Ky W =— TR or g it TR (1
R i : AH,
M, n, W, M,
we knowthat », = —— = . =_
n,+n, n, M, W,

Substituting in equation (11)

W, M.~ RT?Z

AT = (12)

M, W AN
1 W

AH
W
—— =1, the latent heat of vapourisation of one @rd
M.
solvent. Then (12) becomes

m of the

~T 2
WEH TU 3]
s ———
b
ME"NJ
Multiplying and dividing the equation (11) by 100U
2
W, 1000 R, (14)
. A 4000 X D
ME, 1
(15)
Q,TE = m}{‘::- '
ation constant or .

is the molal gleve |
the molecular weight ol

the

L- molality of the solution. K,

8ic canstant. From eguation (16)

olute can bé determined as

el









