unfl 4
dupalall
(Chemical Equilibrium)
sanUszdoa
1. AWUSOYDV (020U (1)
2. duus=@nsuoanda (£)
3. Uszouavolosaululutana

4. donisnswasdadunavaolnnsan

A+B _— C+D

K =_C][D]
[Al[B]

aA+bB ——= cC+dD

4.1 UOAGDIRA (Activity)

Wo a, @0 @dWIWUTUToVloauNTWTD (activity)
f @0 duUsza@nsuoation. (activity coefficient)
[i] @0 aowwiduduiluluans (molar concentration)

K=_[C]° [D]°
(A [B]®
fl'lSllGlﬂGTD'UOOEI'lS
NaOH =

Na25203 —

Ca(NO,), =—
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nmuunadou
1. Al,O,

2. BGSO4

3. KIO,

dUUGYa0dUUS:aNSNaAGDRN (Activity coefficient; f)
nnsnduUs:zanauenadavavlosau

2
logf = -0.5122)\[u

1+\/ﬁ
%)

C, doacwuduiluluarsnius=oidu z

u Aoa@duIsvgovlulana |

n

nisniadwusovavlesaululuiana

aaslutana

AX‘“Bj‘

C (Xm >+ Yi)

1} =
2

1. H92I2

2. Fezo3

3. CaS0,
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aoa8g10n 4.1
0N1ANAIWUSVTY lopduludisazana
waunusznau@d® NaCl 0.12 M naz KCl 0.05 M

NaBr

C (Xm2 + Ynz)
M g

(VI ¢ St

numuunadou

20H1A1ADVUSVTOV [odounazdUUS=AnsuoaGda
vovlooauaalu

Zn(NO;), 0.25M M= e i fim e,

K,SO,
Cdcl,
Fe,0;

> O P

0.05M W= e
0.12M  p= ...
035M <pxi .

Nal

11

10
duus=ansuaaaonvoolooau ;: K, Br
1. KBr 0.12 M
C Xm >+ Yn)
H = 2
12
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< — A —_— + T
duuszansuoaadavavlooou s K, Br

ogf = -0.51222Ju
' 1+4/u
10g fi = oo
log fi=..cccc....
[y =......

13

nisnndudszansuaandavovlulana

m+__n—
dgasluiana A B
x y

~0.512Z,Z \Ju

1+\/;

logf, =

find1sazanaidavioun

logf., = -0512Z, 7 u
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dudszansuaamdnvovlioaau ;

15

s02- logf, = -0.5122\[u
1+\/E
2
o = 0.512(2°)v0.11
1+4/0.11
log fi =i
o= o
14
Pb(SCN), : p = 0.23
~0.512Z,Z 1
log fv, =
1+\/;
log fiy =
log f&y = £yl
f(i) _ 10 ....................... - G
16



4.3 d']rnoﬁ'aaoaum,a (Equilibrium constants)

A+ B C + D

a-a
K = D
a'AaB

= . — — <
K, Uudiaondveamesiulaunind

(thermodynamic equilibrium constant) =3,

» ielclilo] s lc][o]
“ alalsl]  ngla]lls]
f,f, . LClol
L, Y [AlB)
A'B 'Keq = K =
foD

17

donanswacnoduaavooUnsan
1. WAUDVAIIGUTU (effect of concentration)

2. wavavavausznauao q ludisazane

(effect of composition -of solution)

3. Waudvdfunny (effect of temperature)

19

18

1. WAuauAIWITUTU (effect of concentration)

———

colorless colorless red

Fe®*(aq) + SCN (aq) = FeSCN?* (aq)
| T

adding some Pb2+ ions—the lead(II) ions will form a precipitate with SCN-

[Fe]* ' 1 as the reverse reaction is favored [Fel* ' + as the reverse reaction is favored

[SCN] 1 as the reverse reaction is favored [SCN]  * as the reverse reaction is favored
(but also | because it was removed)

FeSCN|® ' * because this is the substance that dded .
e It ause this Is the substance that was adae [FeSCN|* ' 1 because this is the substance that was added

lib /_Chemistry/15%3A_Che e

text: A
mical_Equilibrium/15.08%3A_The_Effect_of_a_Concentration_Change_on_Equilibrium

20
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3. Waudvdfunny (effect of temperature)

| K, —-AH (1 1
1 _ -
K R T, T,

1

R @0@1@0NYe0fndIinIAU 0.001987 Kcal/°K mole

heat + 6 CO, (g) + 6H,0(1) = C,H,,0,(aq) + 60,(g)

CaO(s) + H,0(1) = Ca(OH),(s) + heat

Endothermic reaction

Exothermic reaction

Potential Energy (kJ)

Potential Energy (kJ)

Progress of reaction

Progress of reaction endothermic reactions, (AH > [))

exothermic reactions, (AH < 0)
libretext: |_and_Theoretical_Chemistry_Textbook_Maps/Supple
mental_Modules_(Physical_and_Theoretical_Cl y)/Eq of T

e_Chateliers_Principl

fading t.pdf emperature_On_Equilibrium_Composition

21
donvanswacnaduaadaolnsan
4. wavydvmoniazany (effect of solvent)
dofnazana | anaonladidnasn | @a1@ohivoonIsuAnGd
(Solvent) (Dielectric Constant) | (Dissociation Constant)
i 78.5 2x107°
Methanol 24.3 5x 1'0™ !
Ethanol 32.6 5x 10°1°
23

22
donuvanswanaduaadaolnnsan
5. WauavAIIUAU (effect of pressure)
PV =nRT
number of moles
divided by volume is
concentration et
Press&lf\‘ \ / gﬁw}?{a‘we
v -
24
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aanuunilsrainruylvsiaziiuvinla?

mevUs
P P

-
0 v 0 Vv
(a) Graph of P against V (a) Graph of P againsﬁv

uislulBanmaiilsanns 1 Ans uazaanuseai 400 ntathaaatuniaeingussiauwiagndis
nannalldimaugluainfiiBanns 3 dns (neaaddguupluaziEaauiadned) useiuiiuiaas

donianswacnaduaavool)nsan

Uncatalysed reaction

6. UNNSg1y006dISo e

(effect of catalyst)

Activation
energy

Lower
activation

energy using
a catalyst

Reactants

Catalysed reaction
pathway

Energy

Progress of reaction

bbc.co.uk/bi i Overall change
i o in energy

26

WUMsugsens

P\Vy=P,V, e
https://byjus.com/chemistry/boyles-law/
25
reaction catalyst
Decomposition of .
hydrogen peroxide manganese(lV) oxide, MnO>
Nitration of benzene concentrated sulphuric acid
Manufacture of ammonia iron
by the Haber Process
Conversion of SO; into
SO0; during the Contact vanadium(V) oxide, V,0s
Process to make
sulphuric acid
Hydrogenation of a C=C . aa
double bond ey e
27
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