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Chemical equilibyium’ >

Tt s Pound Fvom expesimental obsewvations that most of chemical veactions when cavvied
out in closed vessels de not 80 to completion. Undev these conditions A a veaction stavts
_.oa itself or Um inikiatien | continues foxr seme time at o_mé..dﬂmf.,s& Yates and C_Iqsoﬁ.n_,m‘
appears +to step. The wveactants .?.pm still be present but i:m& do not Qppeaxr to Orosmm into
products ony moxe. TIn this case, the products of the veaction stort dmonisu at the Same
vake as the weactants. In othex woxds, the vate of the back veaction becomes equal to the
~<ate of the Pomwawrd veaction,

The Composition of the weaction Wwixtuwe is the sowme ivvespective of the inital

State of the system, ce., iwvespective of the fact (whethey we start with the veactants
o¥ +he products. The -~eaction in such condition is Said to be In o State oF equilibrium.

A chemica\ equilib¥ium can be defined as o dygnamic sState at which the vate of +oxward
ond backward weactions ave the same and at Hhat time all the Teactants and products ove
present.

Chemical equilibyium ™mMay be rogommjmocm ox heterogeneous dependivg upon whethey the veaction
takes place () in one phase o¥ (i) in two ov mowe phases.

Example : —
ZFe + 4H,0 = Fe,04 + 4Hy

H, + Ta == 2HI
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Chemical equilibvium, ot a given temperatuve, con be chavactevised by Constancy of cextain
obsexvable propesties like pressuwe, concentyation, n_.m,om._ﬂm o¥ colour.

Chemical equilibsium can be approached Promn eithex divecbion.

A catalyst con Speed Up the apprvoach of equilibsium but {ails to altex the state of
mnfﬁ—_.bd.._ﬁg.

Chemical equilib¥xium s L&5D§._n in Mnatuve because it involves two ov_uom,_s.m Yeactions.
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— The wvelationship between the quantities of the veacting substances and the products Lormed
can be deteywmined (ith the help of law of vnass action.
— This law was proposed by Guldbevg and Waage in (86T

- )nnodn_..jﬂ 4o this law, The wote at which substance weacts is _vdovodquoﬁ +o its active mass

and vote of a chemical weaction is u,,dmnia proporvtional to the produck of the active masses
of the .mmonijm substances.”

— The tewm active mass means molecular concentration. Active mass of o substance 1s
expsessed by msn,om..sm the Symbol o the fovxmula of o substance n squove bvackets [ ],

— Considey o mmSmdP, Jyeversible chemical weaction
oA+ bR = MM + MmN

Accowding to law of mMmass action - "
The ~vate of forwaxd veaction ¥p X _.|>”— (8]

a b
o ¥p=Kc[a] (8]
and The d.D*N O.ﬂ ~Yeverxse deﬂ.T..Oj :u.d‘ o ﬁzwg—“zu_ﬁ
P
Yy = Ky[M] I
whese Kpg and Ky ove c%OvO«ﬁon_...nm constont

Ks = The ~ate constant for fovward weaction
k= The ¥ate cConstant fox weverse vyeaction
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— At equwlibsium, the vate of the fowward weaction s equal to the wate of +the weverse veaction,
that i3,

ke [A) (8] = ky[MT (M)
e natth i (M1 (M @

€q K+ h)up _.umu_.u

The constant xm@ is called the m@c.::oicé constant of the weaction. Eq @ wepvesents

law of chemical equilibwium.

The equilibsium cowncentrations in eq- O can be wwitten in texm of activities (a;),
pavtial psessuves (p;), molax concentrations (¢;) o¥ mole fraction (¥;) of the species involved
the wseaction. ﬁosmmn?msz&. In». will have diffevent mumew cal Values .ﬂo;w % m?\ns chemical
seaction.
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— Considew o mm:mqp_ veve¥sible chemical weaction

0A + bB == ™M + nN

Equilibvium constant for above weactien in tewm ofF wolax concentrations and pavtial

pyvessutes ave given by wd:oE.SM equations wespectively-

e m_sui_mz“,s - ©
TS
m "
Py P
ond Ke = |.MIFMI -+ )
1} 1m

Fox own ideal gaseous ™ixtuse,

PV = MRT
=
P = .I/M._b.—.
mn
ox P=CRT — @ ~C=7y
Thus P = [M]RT : Py =LNIRT
Pa = [AIRT , Pg= LBIRT

Substitute wvalues of poxtial pyessures N eq. @)
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(M)T(RT) [N (RT)"

Ky = -
P A (RT)" [8]° (R
M_Suds_ h?__uj ﬁ_ﬂqv«.ﬁi,j

—.Aduﬂ 3 nr...U

(A)*(B)° (RT)

Feom eq. O

m+n
" & (RT)
P C A_M‘.‘tho
(m4n) - (a+b)
Kp = Ke (RT)

Kp= K¢ hnibjl @® on= (m+n)-(a+b)

Eq- @ Shows welationship between Kp omd K

- I On=o, then Mm+n =a+b , ce. Number of moles ot _o,.‘omcl..w equals the Mumbey o¥ Moles

of weactonts. Thus

Ko = Ke
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— Consider o mmsndb— seversible chemical weaction wheve the weactants and +the pvoducts
gse assumed to be ideal momm.m

oA+ bB = WM + NN

We know that chemical potential (ie. Gibbs free enevgy) of veactonts consisting of o moles
of A and b moles of B is given by the expyession

= b
Gi Yeactants alp + Mg
Lohexe

- @

JAy, and Mg oave the chemical potentials of A ana R.
w...gzDa.&\ for the ?Dmcn_”m we have

Qﬁ«omcn+m = M@y t WMy ®

'

In cach case, pressuse and tewmpevatuve are constant. The Lyee enevgy of the ~eackion is
equal to the difference between the free enesgy of *he preducts and that of the —~yeactants,
that s

Pn:amonr..,o.j e m:v«omcm*mt Griyeactants
= AJB.C._S+ nly)- (aMp blp) - @

A+ equlibsium Ak =0

(MU + Dly) - (aMp+ oMp)

=0 - ®



Learn Chemistry Online

— The chemical potential of the (th sSpecies n the gaseous skate 1s given Um

M = M+ RT In Py — @
Wwhese P; = Pavtial pvessuwe of the ith component
1S = Standavd chewical potential ((i-e. when parxtial pressuve ofF the

¢ '
( th Dogwoﬁm.:w = c:?mav

From @ and @

méﬁto_s+ RT1InPy) + 3~¢.z+ mangﬁ_ - mﬁﬁtﬁ + RTinP,) + _oﬁtr..m+ _ﬁbsﬂm; =0
[ MUy + MRTIN Py + DU + MRTINN ] - [ @ + aRTUnP, + b+ b RTnbg] = o
_H,Stﬂ_ + MM, + NRTINP,, + 554h5ﬂ2”_l -” Q.Coh+ Gtom+ a RTdnP, + bRT .Ps_um.u =0
_Hg ﬂknﬁb.j—vg . o .«Jﬂ._-(.rjm.zu - hp ﬂrlﬂ(ﬁs_up* U—..Nn_.bjﬂmlu = imﬁgtcs.». jtﬂZu - ﬁQ..to)..T Utomvu
i "
_”—u.ﬂcﬁ:ﬂu.s + ﬂ%.bj_vzul _“ md.rs_uw + _N._....Squ = lﬁhgtnﬁs.’. ﬁtav;l hptoruf Utomu.u

LRTM P P ] - [ RTAnPR Pg ] = —[(mal,+ nady) - (@ + b)) ]

P PN
] o
RTdn 7”w - i ﬁo._wdomcnﬁm o O...am.DnﬁD:ﬁm\u
Pa Pe
™ W
P °
Rl T o A - ©

h.IOﬂ
_uhp wmv «mo



Por PN - 86 /RT

Pad P
— Since OG® depends Upon oiu upon tempewatuve and R is gas constant . hence the d,_m_:w
hand side of eq. @ is o constant at constant tewpewatuwe. Thus.

M
™M = Constant = Ky — (8)
~ Ty P ®

Eq. ® is colled the law of chemical equilib¥ium .

Fsom eq. @ amd @

RTin Kp = = 0G°
0¥ AG® = =RTInKp — @
Eq @ is Known as the van't Hoff veaction Tsothevm ana +this equation shews
wvelation between equilibsium constant and Pree enevyy-
— T the chewmical vo\wmjib._h ove expvessed in tewyms ofF wole Psactions mu&p.v then
0 RN

M = M+ RTANX : Kie = ——3 . DGR%= —RTANK,,
®p g

I the chemical potentials o¥e expressed in tewvms of Tolax concentrations (¢,) ,thev

™m n
;= M+ RTInC Ke = LMD (N) AG®= —RTINK,
Crl*Ca)®

—_—

? )
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— The welation between equlibsium constant ond Byee mjmamd (veackion isothexm) is Qiven _om

NG = I-_..N._thz_wll @

Diffesentiate eq - () with Yespect +to tempevature at constant pressuxe

(o) dinKp
ﬁlﬁﬂ.ﬂl& = - ﬂw.SXv[ “U..ﬂnlmng.lln — ®
P

)3.......—.,_3& both sides T,& T

" TADQJ -~ RTAnky ToIR G BEDKe
2T P aT

0 0
o.q 4 dmeJ uDo%lﬂ»%afl@D9n|w.25x_v
T Uy aT

Fyvom Giibbs- Helmholtz anc.ﬁw._.oﬁ

dﬁboug
e AW 4+ T =] - @
FAY &) AHT &+ ﬁ 37 .

From eq. @ ond @

2dinKp

® - © LGA"® -
Al AHT + RT aT



Learn Chemistry Online

oY ﬂ..—.N dinkKp -~ DIO
aT
dinkke _ AH° == @
o¥r o e

Eq.(® is colled var't Hoff weaction lsochove.

— The wswnm,qbr.oﬁ of m@.@ depends wpon the “mannex in which AH® n,_mvmsn.m upon tempevatuve

T6, over a Short tempevatuve Yange, AW is assumed to be +tempevatuxe - independent.
eq- ) Con be wwtten as

AH®

dinkKp = ~=

aT

on ..sEm;Gig

[asnk, = \bxo dT

3
= &R (4T
hn;jx TR md_m.
oY bjx_uﬂlww.l.lo.lfu. |@

RT
Accosdi MG to eq- @ , a plot of Ank, verses L/1
— OWP/R .Thus f¥om the , bH® con be detexmined

AH®= -RXx Slople

wheve T s the m5¢wm<DT.99 constant .

mwcmm o stwoa mj line (pith Slope =
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— On integrating eq. (@ between T, and T, when equilibsium constants aze
assuming that AH® is constont owvers this tempesatuve vang e

Kn.u. Ta
OHC [ g1

K1 T
Kp2z _ AW°|_ | rh- L

e - K, R ﬁ T 4.v
—A?N N ARC T2 =T i

(3 1 dn Ke | e ﬁ T 1. Hi @

This is ..:gmdoznmm van't Hotf equation.

K? L and x_,,\

£ )
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— An impostant equation for one- component +two- phase system was devwived in the mineteenth

century by Clopeyvon from the second law of thevmodynawics . Tt is known
equation.

- The *two phases wm equilibxium Moy be any of the ho__oco..sm-

as the Clapeywon

(i) Solid ond liquid , s=L, ot the asmfﬂsm point of solid.
i) _L@Em ond Vapoux, =V, K6 at the fuo._:sm point of :.@c.,.m.

§ii) Solid ond Vapoux, S =V, at the sublimation temperatuve of solid.

(v ovne cuystaline foxm ond ovother cwystaline oM os, {fov example,hombic ond Monoclinic
sulphux, Sg= Sn . Ot the transistien tewmpevatuse of the two allbropic fowms.

— In case of equilibvium state, equal amounts of a given substance mMmust have exactly }n
same free enewgy in the two phases,

— Consides , in mmﬁmao_k the nyosmn ofF a purve substonce Hom phase A to onothev phase B n
.wa.c...:dﬂ,_rg with it at m?ﬁ: tempevatuxe and pressuze.

TF Gia = free enevgy pex tnole of the Substance in the initial phase A.

Cg = free enevgy pexr Mole of the substance in the final phase B.

At equilibyium
Gp=Gg

ce. D& = lehn_b” 0
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— If the tempevature of such a system is vaised , say, from T to T+dT , the pressure will also

have to nrosmm\ say , from ? to P+dP in oxdex to Maintain the equilibyium. The velationship
between dT and dP cawn be dewxived from gmﬂsoo_aﬁog._nw.

Let the free enevgy pe¥ mole of the substance in phase A ot the mew tempevature ond
be Gipatdéa, ond in phase B be (gt dGg . Since the two phases ave still in mﬂc...:dx._fs. hence,
hatdlpy = Ggtdag
Accoxding to +fmx§0n_m30§._nm\

dé = VaP - ©d47T -
Fow phase A
dGipa= VadP-5SpdT — @
ond Ffor phase B8
deg = VadP—SgdT — @
Since Gip=Gg , hence
de,= d0g
VpdP—SadT = VgdP —SgdT
o¥  SgdT—SadT = VgdP -VadP

o¥ dT (Sg-Sa) = dP(Vvg-Va)
- dP _ Sg-Sa

dT Veg-Va ®
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g3 . B o
ar AV @
wherve AS = Sg-5Sp = nrosmm n entropy
ond AV = Vg=Vp = Change wm volume

If q is the heat m.xn_aosmmn_ .a.m<.w,..m._r_.m pes wole of the substance n_c,q._jm the phase
transfoymation ot temperatuwe T, then +he Change in entwopy (AS) in this process is given _u&

o
Ss —=
- b i
Hence, from eq. &
daP _ s
aT TOLV
Thus, ar - 1 - @

aTt T(Vg~Va)

Eq- © is colled the Clapeyson equation, mawed after the French enginecex
Benoit P. Clopeysen (1199-18¢c4).

Eq.(®© gives change in jpressuse dp with nrﬁsmm WM temperatuve dT | in the Cose
Sl mdm¢m3 hosw.or..j..s& two phases of o pure substance m equilibvum with each ather.

Eq. @ is useful in phase equlibyia.
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— Suppose the system consist of watey in the +tweo phases viz., :n_\cr..m and vapouy, in
equilibxium With each other at the temwpevatuwe T, (e

Wotex hi@con_v == Water (Vapoux)

Then Q= Molay heat of vaporvisation, OHyap
vg= Volume of one wole of Wakex in vapour state , Vg
V" Volume. of One wvole of Wwater v f.n_,rr._m m..pun.*m‘ Vy
Fsom eq. @

de OHvap

aT T o

mdmmmg consist of water

at its T.mmw._j& point, then , the two phases in equilibvium

Waotex (solid) = Water (liquid)
Then Q= Mola¥ heat of Ffusion, OH,

vg= Volume of one wole of waktex in liquid state , Vv,
one wole of water in Solid state
Fsom eq. @

Vp* Volume. of

S

ar

T(V,-Vs)
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— Clopeyyon equation fou liquid = Vvapouw equlibxium is

aT T hcancvu

s .l?m,g,o,c« volume of a substonce in the vapour state is najm.,&ndﬁzm gqveater than
at in ro.\rc.m state. In case of water, fox example, value of Vg at 100°c s 300c0 Ml while
that of Vy 15 oﬁ_m a little morve +than |8 /i,

Thus , Vg>>>V, , Eq. @D can be (rwitten as

dP _ AHvap ®
daT |ﬂ<m
Ideal gas equation fox one "mole
Pv = RT
o VyT

Hence , ¢q. @ becomes

4P AHvayp 4

- —— Y —
aT b i RT

dP AHvap
3y T o ©

(0% 1
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1 dp _ _OHvap

&) 1

P dT RT*
AH

- d(4nP) _ awv — @
aT RT

Dwmﬁg._:m that Di.c venains constant over a swmall .«.Dsﬂn oﬂ wm??mdyb.m:d.m‘ we howe

OHyap dT
lﬁbjﬁuwﬂ. R Jﬂu.
ARy aT
T (tmp) = mo;i. ®
H
ov  dnp = —]obeffil)ec -©

whese C 1S ?Tn@«o&oj constent

Eq. (© is the equation of stvaight line. Hence, the plok of Unp ogainst i/ should
Jield a straight line wikh slope = —OHygp /R and intevcept =C . Thus Using slope DHyop can be

easily calculated.
Eq. ® can also be integwated between limits of pxessuves p ana p, covres ponding to temp

Ta
T, and T,. Thus, iy OHvap (dT
n_T.sE = = —
" Ta & Moe g OHvap [ To-T
OH 41% _ OHvep [ - N vap [ Ta- ._ -
mleo _ Siver [4] o Ser[L-gl. S| 22 -

ﬂ@ is called Dpﬁﬁw._ﬁwlﬂ_b._umdd‘oj mb..cbf.&j.
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1 . . Nneaxc 01 /O.p . AITIOY Al g BY alp

— T{ +he pwessuves P, ond p, ot tempevatures T, and T, av¥e Known thewn, DrSPv cavn be
Calculated robm,__m.

Exomple:- Vapour pyessures of water at 95°C ond LO0O'c ave G634 and TGO "M ;%.m.umﬁiqm_m_

Colculate the molax heatr ofF vaporisation, AHygp: of Wwatex between 95'c and loo'c.
100°c (313 K)

Solution:- Given data T, = 95¢c (368KR) g

P, = €34 "™m P 760 ™m AHygp =7

wFUm&...wr_m:& the given data in .wo:op.u..#.& eq.
P2 OHvap _“..ﬂpl.ﬂ_a

in e, - R Ty Ta
in 760 ™M OMHvap | 313Kk -368 ,..ﬁ,w
634 mwm 8314 TK ' 'mo1”' | (BFe3k)(373K)
OAVNvap S
0-1812. = 8. 3\4 127264
0:1812 X %314 % \37264
DI(.D_u = s

o -\
OHyop = 41357:5 T mol



— I1f Vapou¥ pressuse of a T.n_\c...m at one +m3vm.ﬁb¢cpm

con be

Example:- The Voapoux¥ pressuwe of watey at

Solubion -

-~

calculated.

pex mole.

Data given DIto.v

T, = loo’c (373 k)

00" ¢

is 760 vm. What wi\l be Vapouy pressure
at 95'c 9 The heat of vopowisation of wates in this rempevature yange is 41-273 K3

Learn Chemistry Online

1S Known,

that ot anothey tewmperature

= 4)1-21 KT mol™' = 41270 3 Mol™!

]

T2

= 95°c(368K) , P

substituting the given data iw ho:oﬁ..s& eq.

P
A —m =
760 ™M

.—.5@”' &omw i

|

P OISQ T, -T
n o— = T 1

0, R T2

41270 Tmo\™ [ 3¢ wx&.miJ

2314 T k-mol~! | (373x)(3€8K)
41270 M -5
B dl4 137264

— O-I180%

,b.jm.u.l c-63 =

dnP,= G-63-0:180%

AnP,

P

r=

C-4492

G132

2 ™M

=160 ™M
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— If the Uo,,_:p@ point of o liquid at one prvessuse is Known, that at anothex pressuze can
be calculated.

Exowple:- Ethes boils at 33.5°c at 760 mm pwessuwxe. At what tempevature will ik boil at
o prwessuve of 750 ™MW, given that the heat of vapewisation of ether is 369-%¢
Joules pex gwam.
Solution : - Data given T, = 33.5°c (306'SK) T, =79 P = 760 mwm , P, = 150 ™M
DHygy = 363-86 PYm~' |~ 363-8C x74 = 27369-64 I ol

mF.vmﬁ.,ﬁLm.:m the m,_Sm: data in .ﬂozos.:a& eq.

Pa DIE;_IL;
In — g R

P R LI
— -
A 750 Ynm 27369:.64 7 mol \ Mv \ Iu..__.w..w
; 760 Mmm - 2.314 I K- mol- 3065k a
hlind-
2292 2292
—— c0Ll32 - 2l
e 3065 Te
-—0:01322 = \0.-74 - 3222
Idlﬂu
2222 _ |160.74 + 0.013
..—..n.
T = 3292 = 3061 k = 33.1°C
N

10753
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— Hen¥i Lowis Le Chotelies ((1850-1936) , the fvench chemist studied the elfect of concentsation,
tempervature and pressuze on a lavge Mumbey of chemical equlib¥ia. He summed up +his
conclusion in the foxm of genevalisation knoem as Le Chateliex's p¥incple.

- RAccowding o this princple," Tf an equlibrium is subjected to a styess, the equilibvium shifts
m such a way as to veduce +the steess.”

Thus, i+ o mam#@? ot EE:V,& um is subjected to a Drbjmm of concenktration, pressuve o¥
temperatuve, the equilib¥ium shifte In the divection that tends to unde the elfect of hrbjmm.

— Tmis principle follows Bxom +he var't Hobf equation for the tempevatuve dependence of the

equilibxium constmnt.

= ffectk or Change or concen txation: >

h_osm.imd the following equilib¥ium

24

Fe*® (ag) + (SeN7)(aq) = [Fe (sen)] (aq.)

DarK brown

Suppese, Seme fewsic salt (Felly) 1S added to this equilibzium . TThe colour of the solubion
Will davken mégma_.owmﬂw showing that thew s incsease in the concentygtion of the coloured
comple x ﬂ_umnmnzvun+. This ﬁsosmm s accovdance with Le chatelier’s _u«..Sn.%_m.
Similavly, some mc._wrondc:..mm solt ( potassium mc.vSOndos.&mv is Dn&m.m. to the ﬂn_.rt_..fﬁr..ék#sn
colouy (oill duvken again due to the Lsvmation of mowe of the ﬁnd«.-m?.nfoﬁdbs&m on.
Heve Qm&s the addition of 6ne of the wveactants has led to the Pormation of +the _udon_cn.p..
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— Now, suppose a Small amount of potassium ﬂnad._lmF:uronaD?mm capable of m__.f.& the complex
ion, [Fe(scw))?' is added to the equilibvium. The solution becomes less coloured showing
that the davk colouved _H._umhmhzu”_f complex ion has been ﬁijmmm nte Fe' ond (Scn) ionms.

Thus wﬁhdmo.m»:..m the cConcentration of the product shift the
seactants.

= .
C4++vCCt Ot

equilibrium in favour of the

Change ofF “‘empevotuve:

A chemical equiliosium invelves *wo oposing veactions: one favouring the products omd the

othex hoéocu..:m the Yeactonts. T+ one of these is exothewmic, the other ™ust be enothexmic.
Considex the equlib¥ium

N,0,(8) = 2wo, (8) - AH = + 59:0 KJI

]

In this equlibyium  the weacktion .wo.coc,q..:m the pvoduct (NO,) is seen 4o be endothewmic.
Thevselose, the Opposing wveaction hecoc.zsn» the wyeactont (N,0,) ™Must be exothevmic, Now
suppose the System ls heated ownd its tewpevature is allowed to ¥ise, bhno,q@,.sm\;no Le
Chateliex's pwincdiple, the equlibsium will shitt in the divection which tends +es Undo the effect
of heat,h c.e., which tends to produce noo_._sm.ﬁm.smno«m. the equlibyxium will shift v favos of
NO, , c-e., the dissociation of N,0, into NO, will increase

If system is cooled, the equilibwium will Shift in the divection which tends to pwduce
heat. n—.rmwd.mﬂod.m_ the equilib¥ium will shift in the divection which tewds +to ﬂddn__.:nﬂu heat .
Thevefoxe  the equilibwium wil\ shift in the Yeverse divectisn, ¢-e. \n Favouy of NOg4. The
dissociation of N,0, will decyease,
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ect ; _hange - _..-. - PRI 7

1f a system in equilib¥ium consists of gases, then +he cConcentvations of all the components

Com be alteved by changing the pressuve.
Conside¥ dissociation of N,0, into N0,

N,04 (8) = 2No0, (9)
1 mole 2 "oles

Suppose +he pressuze on the system is incweased . The volume of the system will
decvease _u,ﬂo__doaw..ojo,*m_&. The total Mumbex ofF Moles pe¥ Wnit Volume will Mow be move
than before. The DSDj@m coan be countexacked if equilibxium Shifts in that divectien In which
the total Mumbes of moles is decyeased.: This can be +take place by the combination of No,
molecules +o pyoduce N,04 Molecules. Thus, opplicatien of pressure en the above system +ends
to shift the equilibsium in favour of N,04.
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— Le Chotekiex's pxinciple is applicable to all types of equilibyia involving Mot Os__m chemical but

physical change as well. A few examples of its application +to 3&93_ equilib¥ia o¥e discussed
below.
1. Vapoux pr¥essuye of o | \qQWwd:>

> Le Chatel principle and

— Conside¥ the equilibyium
fn_vcm == Vapouz

The change of o liquid inte its vopoux (s accoMmponied am absosption of heat

whereas +the conversion of Vopoux inte liquid is accompanied oy evolution of heat. Accoxding
to Le Chateliex's principle, thevefove K oddition of heat Yo such a« system will shift the equilibvium
towas¥ds the .qmm.aw. on .,.,E.m._su the tempevature of the wdmmmé. __.Jc‘._m Wi\ evaporate. This will

saise the Vopoux pressuve of the systemn. TThus, the vapour pressuwe of a liquid increases with
¥ise In tempevatuve.

2. Effect of pressuwe on the bLoilin

N iy PAREOF CBe il iqMia: ©

— Considex the equilib¥ium .

Liquid == Vapour

The convexsion of liquid into vapous is occompanied by increase of pressuve ﬁ,a.moc«?amum:av
Thevefose, iF prvessuse on the System 1S Incveased, some of the vopoux i\l Dsnsmm inte liquid
so as to lowes the p¥essuse. Thus, the oapplication ot pressuse on the System +to condense -the
Vapoux inte liquid state ot o given tempevature., In ordew 4o Countevact it | a Zmrmd temp

IS Meeded.

This explains the 7ise of Uo:_.:& pomt of a liquid on the applicabtion of pressuve.
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— At the wmelting point, solid and liquid a¥e in equilibsium
Solid = liqud

When a solid melts, these is o Cmco:m G change | cithex increase o decvease of volume.

Fox example when ice melts, theve is a decwease in volume, o¥ at constant voluwme, ~theve

\S decvease 'n pvessuve. Thus, incvease of pressuze on ice = waker system ot a constunt
tempevature wWwill cause the equilibxium *o Shift towawrds the ¥ight, K de, it W\ cause the ice
te Telt. Hence, in ovdew to ~wetain ice in equilibvium with watex at the high pressure, B wil

be Mecessavy to lowes the tewpevatuwe. Thus, the application of pressuse will lowey the

welking point of ice.

4. Eftect oF e mpevatuTe on ”.._..Dihﬁb..ﬂm.,_.‘.u
In Most of cases, when a solute dissolves into solution | heat is gbhsovbed | (.e., ﬁoozsm
sesults. Thevefowe, Dnno.qn_._sm to Le Chateliex's principle , when Weak is Supplied Yo o satuwated
Solution | the Osﬁs&m Wwill take place in the divection which absoxbs heat ¢-e. Wwhich tends to
psoduce noo_:.sm_. Thevelowe, Some movwe oF the selute will disselve. In other wWovds, the mo_c.u:,d
ol the substance incweases Wwith Tise W tempevature,

oissslubion ot some salte s accompained by evolution of heot. Hewe the Solubility

decveases with wise in tempevatuve.
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