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conceptual Apf?vo’och of Equilibvium

Nurnerical approach of' ' ke and Kkp.

Apphcationg o} ke and Kkp ; Relation between ke and aAG.
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e~ chattlier principle heovitical questions .

Based aon the directan - .

Trveversible-veqehan . T o=

0
- | Sérnical ¥xp : Reactants divecHy converted products - '
Means: produck cant be converted back 1o Reactants
) | process anly in ave divectian .
' Y)| Generally: open vessel - . - - Me + ax
&) EC"LLUI‘bYI'L’ln) concep-l- nUh-CLPPh'caMe-.
d) | Reachon @mpleted (R —> P) 1007,
ex: Al ionie Rxn, All NeLdYOJiSQiim,NLmt Reachang.
][O Babz + H280y —> HoDs + BQBOy CIom'c)
1® 2Nall +1H2804- 5 N@esSOy + H20 (Tonic)
‘@ NadH + Hd — Nael 4 apgy ( New)
@‘ ‘A3N03‘+ Natl| —s AHW
® | Reversible yeachon 1+ | — -
Chemical Rxn @ Takes Place fvam both sides
i*e- Reactants converted o oducts
Pmduds also converted 10 veactants g
a) | FR ond BR takes place. : 5
b) | possible into close vesse] 5
) gquilfbﬂum CDBC@W — meant For Rey ‘Rxn ol :
3)| Reachion never be eompieted .
Meons: comtiue proess of Ry A
je- In o vessel Rard P both are present. S
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. equmbn‘um state !

® | Tre stage ot which constant conc. R and P .
@ | The staae ok which ‘Xrr= Apg | -
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‘T\ CR] : At eq- state 1 equilibvium
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¢ | Characteristics ol 'equilr'bﬁum: .
U ) - \

u)no-crl]sRondP —> always wnstant V- = A

Z PR = X BR

| No- o*\{ rmoles dk Reactant converted to praduet.

same No.- crk moles Ulq pyodud converted o rveactont .

® | eq- state i exist —-a) when we stort with R -

b) when we stort with P.

c) wben we stoxt with both R and P,

TP oodcalet used eq-state veaches un.ck|H
All measurable pmpevheb [ Terbp, cone , eolour, density efc

convt change ot Q- stode .
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¢ | Lowr gL massg action :
= V‘J/ y | .y ! -
Reversible 2 Ke: eg.constant wey.fo conc of R and P

At eq - state &
' > KP t eq- ¢ constant w:r1o pOdfCll
pvemsure o R and P

ek ]
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O Rer Tl © Fpe P ke TKm
[Reac] PRrec ) BR Y

@ Kp= ke (RT) = AD = Enp- E0R[ 1€ RE 0082 TN
@| an=-ve ; ke> Kp e In hei'reYOChemmoA ﬂi\:
An=tve 3 Kp> Ke [Any solid] =1 EADHM:\‘
ap=0 5 Kp=Ke Pany solid = ) PanH %

|

Questian ke and Kkp:

- | ke depends o0 ﬁ_\
@ | Terop
® | Mode of Representadion of Reaction
® NO-O‘Lva|eb ok R and P
[74 v

a) | conc- ok R/P change ———>  No change Ke

Moles s R/P chonge —— change ke

Mode o} Reaction change —  change Ke 4

A

b) | If Rxn i vewevsed — |
ke
c) | TF Rxn is multiplied byn —s ke P

d)| If Rxp ig divided by n — 5 ke Vo

e) | Rxn get by multiple steps —— k¢ TR, - Kea Ly - oo

o F\PP\fcail'Gﬂslk ke and. kp : T mte
/
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— 4 | predict 4he extent of Reaclion : ———
/ ———— '———__‘
| ke = [Pro] ke x (Pro] Kex 07 e

i ( Rec] [Rec] 3

®| If Ke > 102 — Towards Fovtard
®| If ke< 1072 — Towards Rackward
®| If Kc=10"340 10 [ FR/BR]

@|If Ke=1 At eq-sta:te —— XFR = AEBR

f\)

X FR F XBR

e | Pvedict the divecHon o} Reacham :

© | ke =/ eg- constant ' [ ured exactly at eq- stode]
|'Be' = Reaction Quiotent’ {at ony-State of RxD]
Ke = §e = [Pro] Kp=8p= P-pro

(Rec] P. Rec

§c < ke Qp<kp [FOYUJQJ:d] _
Qe= ke gp=kp [ateq: stcdce] X FR=LBR
9c > ke Qp» Kp [ Backuward ] :

CHORS!

s | Relation Between AG and Ke * C FH o

0! AGi= AG° + RTANG,

e |

!

‘\l-*_ _
@}A@——RTKnkc at eq- state AGi=0 ard §=Ke ]
| AGr'= -2:303RT g ke
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@ | Ke= e ~AG°
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® | For spontaneous —— aG<o Ke > | ,:
FOY FR AGy = -Ve bi -
Fovy extent of Rxn - ! (o9 A ' R
L-an] ' o
® | FoY non sponfaneous —— AG >0 Ke < |
FoY BR v AG = +Ve
- 11 4 | ! -
@ | At eq9- state — AGi=0'!1 Kc=1 A 3T
wheve X FR = HBR - o - sipte cps AT = Y
¢ | le- chatelier's Pﬁndp!er: ¥ A b sdt Brthors o

If systern is at eq. ig Subjeded to stvess, disturhance then

eq. ehitt ina divechion o veduce 4he styess and- eq:

stde is Yegenet,oated

® CDnc-rrk Raord P
(Rec] T =FR [RecT ¥ = BR
(Pro] 1 = BR [onj $ = FR
@ E#edckpvessute [ Lwcwdras 4 — <
Pl = éq shift towoards ¢n dec side
| P4 —eq shift towards <p> Inc side . -
(® | Effect of Temp ,
I
ENDD > T =R T J'BR AH;= 4ve
Exo —— T T BR T4 FR AH = —ve
& ol
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o | Additim o} Codalyst: —— PR and BR = move.quickly o -
eq-stoi'e exist = (?CLCHH‘

But it can t explain -

whethey the RxN — FR/BR

13 ) T1-ulaz

* | Addition of Inert gas /He/Ne/Av:

At const V : no effect of eq.
At const P ¢ €q. rmoves Fowards ¢p> inc.rside .
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