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The solute particles present.in a wlutmn behave: almmt in the’
same way as the molecules ot a gas do. Sumilar to gases. solutions also
exhibit the phenomenon of diffusion. When a pure \_ol\'ent is taken
over a solution. the solute particles diffuse from the solution into the
solvent. In fact, diffusion exhibited by solutions is a bilateral process
in which solute molecules move into the solvent and at the same tume
the solvent molecules move into the solution as shown in Fig. 1.10.
The process continues till the system becomes honmgc,m,mls. '[ he
diffusion of solute also takes place when two solutions of difterent
concentration are kept in direct contact. Thus, solutions possess a
tendency to equalise concentration in all parts and this tendency is
responsible for the diffusion of solute. The tendency of a solution to
equalise concentration in all its parts gives rise to another uuporlant
phenomenon known as osmosis. The phenomenon of osmosis 18
related to an important colligative property of solutions called osmotic
pressure. In the forthcoming discussion we shall study osmosis and

osmotic pressure in somewhat detail.
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.10 Difference hetween Diffusion and Osmaosis

Diftumon mvohes the tree mlxmg ot the
:aoluhon W lthout a semi-permeable membrane.

In diffusion, both solvent and solute molecules -

move directly into each other. Thus, it is a
bilateral process.

In diffusion, solute particles move from

higher concentration to lower concentration
Whllt, the solvent molecules move from lower
Loncentranon to higher concentration.

It is shown by solutions as well as by gases.

It can neither be stbpped nor can be reversed.

1 Osm031s mnv olves the use of a eemx—pezmeab&e
 membrane. |

In osmosis, only solvent molecules move
through the semi-permeable membrane. The
movement of solute particles is checked by
the semi-permeable membrane.

In osmosis, the net flow of solvent molecules
is from lower concentration to higher
concentration. A '

It 1s shown by solutions only.

It can be stopped or reversed by applying
external pressure on the eolunon having &
higher concentration. P
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- The osmotic pressure of a solution at a particular temperature may be defined as the. hvdrosia
~ pressure which builds up when the solution is separated from the solvent by a semi-permec "w ¢ membray
m;d wh:ch is 5 Just Su,f/tczem 10 Stop the phenomenon of osmosis. ‘
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{Bihws of dsmotic Pressure and van't Hoff's Equation

Evsnnt Hoﬂ" (1877) established tfat he solute particles present in a .(‘_;fziffrrrr .’!‘,-‘.:l‘hq'tf,"f‘.“.;j‘.'. *i
’i\r ok 35“ ' s i s B s witic e :gf,'\,-) diinte solution js equal ro the _:',l.vt’._‘..‘,!f.r.j: VR A
the solute wo h’n exer: if it were a e L;. the same temperature and occupving VR Vi

%
Lo o m - bia
mar of the solution. He also found that the ordinary laws obeyed by gases are also obc)td by dHU

solutions. Thc ordinary gas laws when applied to solutions are referred to aslaws of asmaotic pu;uur
These are as follows.
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(i) Bn;sh-«-\un t Hofl law According ta this law, 100 osmoii prossure of a GIGEIe Soiution |
directiy neop

rartional 10 dts concemration provided temperature remains constan

Let = be thc osmotic pressure and C the concentration of a dilute solution. \cum‘dms.. to this law,
r o C (at constant temperature) t! 41y

If concentration of solution is expressed in moles per litre and 1

1S thg volume u)nt.umm one
mole of lh solute, C = 1/F. Therefore relation 1.41 ¢

can be written as

1
T o > (at constant temperature) {t».»!:‘s
This relationship is similar to the Boyle's |
(it} Charles’~van't Hoff law :

£E3 Brediay f i

aw for gases and is Known as Boyi
According to this law, e OSMOL e
arfienal 1o the absolute temperature if cone
!\’{.azhgmauully.
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T T (at constant concentration)

Th £ n:l.nums}np is similar to the Charles’ law for 2

{115} \wgudm van't Hoff law ;

f['.,'-,-}‘."',ﬂt r -’.~l, I’-‘f'i-g,

| {1.43)
ases and is known asi m,u\ v T ":"uff'f’;ma

r\umdm&~ o this law, ¢! vl
mn.,‘ < f;h ) of xolisre ;nmm“ { their BVMOLIC

This statement js. wmlur (o the Avopadra’ 8 l.m for pases and is Known as.
van't Hutf h;u.ﬂhm : ‘

if
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c h.wc u!rcady seen that e wrduu9 (o H‘“’It‘f\’«m‘; Hotr I‘:‘m'

e '.- (af cnmmnl lcmpc .umc)'

and aucnrdmg to ( harh.a van' t Ilun law
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‘ . - 1 (ut constant cone entration),
Combining (i) and (ii), we have

ulu
T f  aen
J!
| Y
or, =S —
. = ""
- or, nV = ST : sﬂ
In this cquatmn S is a constant Known as ¢ 10000 constant van't Hoff showed that thc-v:{ ¢
solutlon constant (S) is equal to that of llu. gas constant, R, i.e, - . AL -
w Ic » : fu )

Hence, Eq. 1.44 can be written as - ,
nV = RT (1.4
This equation is similar to the gas cquation (PV = RT) and is known as ., 4 Hoff equation. |

) For n moles of the solute dissolyed in I hitres of the soluion, van't Hoff equation can be wrmcn
¢ ¥ = nRT | |
il Hi (1.
\ ' i ! !_
1
i

smotic pressure is a colligative property :
From Eq. 1.46, we have

- If temperature is kept constant,

_ !
(ThUS, mmnm pressure of a salution c/t'/u'm/ upon the mm:hf raf moles n/ mlufc d:.w{vm/ in a yg
dcfmre volume of solution. 1t does not depend upon lhv nature of soluie, ”"""L “‘”""“‘3 pr«.,wurc e *‘1
a.colligative property. 4 | ‘ RS o
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