unil 4
dupalail
(Chemical Equilibrium)

sanUszdoa
1. ADWUSVYDO (90U (1)
2. duUsz@nsuoanda (f)

3. Uszogaolosaulululana

4. donisnswacadunadaoljnsan o

A+B —_— C+D

K =_C][D]
[A][B]

aA+bB —= cC+dD

4.1 N9AGMIA (Activity)

o a, @0 @O WIWUTUToVloaUNTNIWITD (activity)
f @0 duUsz@NSU0MGD6 (activity coefficient)
[i] @0 adwiduduiluluans (molar concentration)

K=_[C]° [D]°
[AF [B]®
NMISUANADYDVES
HgCl, =—=
K2504 _—

Cd(NOy), =—
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nmuunadau

1. KMnO,

2. CaCOs;

3. PbCl,

dUUGYa0dUUS:aNSNaAGIRN (Activity coefficient; f)
nsnduds:zananenndavavlosau

2
logf = -0.51227\Ju

1+\/ﬁ
;Z(cizf)

C, doacwiuduiluluarsnius=oilu z

u fodradunsvgavlulana o

n

n1sniadwusoygavlesaululuiana

aaslutana

A"B"

C (Xm  + Yn’)

) =
2

2. SF,

3. CUSO4
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ao9810n 4.1
0N1ANA2WUSVTV lovduludisazana
wauhusznauads LiCl 0.10 M taz MgCl, 0.15 M

LiCl I ,
CXm + Yn)

u

bl S5 doi

nmuunadou

20M1A1ADWISVT0 oo UNazdUUS=ANSU2ARD &
vovlovauaallu

Zn(NO3), 0.15M M= r = e,
K,SO, 0.25M  p= ...
cdCl, 020M  p=....
Fe,0, 045M p=.....

g o e
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MgCl,

11

10
duus:zansuaandnvaclosau ; Hg , O
HgO 0.20 M
C Xm > + Yn')
H = 2
12



Gokm, < -0.51222\u
: 1+4/u
[opg — T, " . ..
log fi=.ccoin
fr=10 =

< — il —_— + =
duus:zansuaatdavovoloaau ; Hg , O

13

nisnndudszansuaandavovlulana

aaslutana

A"B"

051227

1+\/;

find1sazananoaviouIn

logf., = —0512Z,Z,u

15
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duds=z@nsuoaadadvovlooou ; SO~

16 -0.5122\[u
! 1+,/u
2
e 0.512(2°)v0.11
1++/0.11
oD e
73 U S

14

Ag,O:p = 0.18

=087 7 \[u
log fvy =
L+
102016 - = St ST
oot = L th T
s e =

16
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4.3 A1AINYd0dUMA (Equilibrium constants
A (Eq ) o flelwlp] o rsle]lp]
g L] elalle]
£y |A Tz B f,f,]A] B
A+ B C' + D
[C][D]
e - Y [AlB]
e f f
a,dp fC fD
AB K =K =
= . 1 = = eq prac
K, iUudiaohduaaimeslulaunind £E.
(thermodynamic equilibrium constant) * o [C]ID]
0 [Al[B] @
17 18
a-ofiﬁang waaaduaavaol ﬁﬁg 91 1. WayauadWIdUIU (effect of concentration)
Fe®*(aq) + SCN™ (ag) = FeSCN?* (aq)
1. WAUdVAIWITUYTU (effect of concentration) colorless colorless wd
adding some Pb2+ ions—the lead(1II) ions will form a precipitate with SCN-
2. waUOOOOG{USSHOUGI"IO '] '[Uﬂ']S atang [Fe]* ' 1 as the reverse reaction is favored [Fe* 1+ as the reverse reaction is favored
(effect Of composition Of solution) [SCN] 1 as the reverse reaction is favored éii::\;liso T. abiegi sl:‘ilteﬁgsrlarcnﬁuzléi) favored
— [FOSCNF i hecatse Hils s e sli=tanc s Hiak Vi added [FeSCN|* ' 1 because this is the substance that was added
3. wavavounny (effect of temperature)
m\caLEqui|ibr‘\:m;1s'us%njhe,sﬂm,of,a,Conceifration,change,on,Eq-ﬁﬁE:Tr‘nsm/u%akche
19 20



3. Waudvdfunny (effect of temperature)

i K, -AH (1 1
X = g - o4
K R r T

1

R @0@1@0NY00ANdInIAU 0.001987 Kcal/°K mole

heat + 6 CO,(g) +6H,0(l) = CyH,,04(aq) +60,(g)

(s) + H,O(1) = Ca(OH),(s) + heat

Endothermic reaction

Exothermic reaction

Potential Energy (kJ) 9
o
Potential Energy (kJ)

Progress of reaction

Proareas otreaston endothermic reactions, (AH >0) __

libretext: ical_and_Theoretical_Chemistry_Textbook_Maps/Supple e
v)/Eq of T

mental_Modules_(Physical_and_Theoretical_C e_Chateliers_§
fading emperature_On_Equilibrium_Composition

exothermic reactions, (AH < 0)

21
donvanswacnadunavaolnsan
4. wavavmoniazans (effect of solvent)
dofnazana | anaonladidnasn | @a1aohigoonIsSIANGD
(Solvent) (Dielectric Constant) | (Dissociation Constant)
tn 78.5 2x107°
Methanol 24.3 5x 107!
Ethanol 32.6 5x 10°1° 5
23

22
T I P . —_—
aonuanswamaaum,auaod nnsan
5. WaudvAIUAU (effect of pressure)
PV = nRT
number of moles
divicled by volume is
concentration m“EE”U: { -
Pressg‘ \' / femperatre
v =3
http://www.chemguide.co.uk/physical/basicrates/pressure.htm| e
24
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_— dgonianswacnaduaavoolnsan
P P —_—— < . Uncatalysed reaction
6. UNNS81900621S0 pathway
(effect of catalyst) Activation Lower
1 energy activation
0 v 0 v energy using
(a) Graph of P against V (a) Graph of P aga]nsﬁv a catalyst

Reactants

uialuanmasidlzanns 1 Ans uazaanuseai 400 NlathaAauunlesnIgus Wauiagndis

Catalysed reaction
pathway
aanuunilsraIntuylvaiaziiluvinla?

nanuallgimauglwinfiBanns 3 dns (neauafdguupluasiBanuuiadbgnd) useiuiiuiaas

Plvl = szz ] Progress of reaction =
i o Overall change
https://byjus.com/chemistry/boyles-law/ 7 in energy

Energy

25 26
reaction catalyst
Decomposition of .
hydrogen peroxide manganese(lV) oxide, MnO>
Nitration of benzene concentrated sulphuric acid :
. ' e @ @
Manufacture of ammonia - qu nq%\ugﬁ‘ 2| E
by the Haber Process
Conversion of SO; into
SO0; during the Contact . .
Process to make vanadium(V) oxide, V205
sulphuric acid
Hydrogenation of a C=C .
double bond ey 6
27
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