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Имплементација на едноставна 

дидактичка секвенца за изучување 

на хемиската рамнотежа, без

примена на ригорозни кинетички

и термодинамички концепти

Љупчо Пејов, Институт за хемија

Open systems

 Two cases:

- The quantities of constituents may be 

changed independently (the system 

exchanges mass/substances with its 

surrounding; no chemical 

transformations)

- Chemical reactions occur within the 

system (no exchange of mass/substances 

through the system’s boundaries). 

Changes in quantities of constituents are 

not independent

=
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Single chemical reaction
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Where to start: characteristic 

thermodynamical functions
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So far: analogously as in the case of an open 
system exchanging mass with the surroundings!!!
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Where to start: characteristic 

thermodynamical functions
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BUT!!! WHAT’S THE (BIG) DIFFERENCE???

Changes in quantities of constituents are 

NOT INDEPENDENT
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Single chemical reaction
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Single chemical reaction
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Single chemical reaction
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Single chemical reaction
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Single chemical reaction
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The AFFINITY

=
i

iiBv0
0

,,














XPT

G



0
,,














XPT

G



0
,,

=












XPT

G



0
,,













−=

XPT

G


A

0
,,













−=

XPT

G


A

0=A



3/10/2019

8

The most general thermodynamical

condition for chemical equilibrium
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The Reaction Gibbs energy
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A ª B
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A particular simple example (but yet relevant)

A particular simple example (but yet relevant)

( )  dddd ABAB −=−=G
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So:

 B < A  rG < 0;  A → B spontaneous

 B > A  rG > 0;  B →A spontaneous

 B = A  rG = 0;  Equilibrium

A ª B
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The Equilibrium Constant
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The Equilibrium Constant

0lno =+ 
i

ii

i

ii avRTv 

0lno =+ 
i

v

i

i

ii
iaRTv 

( ) 0ln
e

o =+ 
i

v

i

i

ii
iaRTv 

( )
RT

v

a i

ii

i

v

i
i


 −=

o

e
ln





3/10/2019

11

The Equilibrium Constant
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The Equilibrium Constant – in practice
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The complexity of the system: 

included (wrapped) in the definition of 

the relative activity a.
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The Reaction Quotient – out of equilibrium
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The Reaction Quotient – out of equilibrium
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So, in other words, the direction in which the 
reaction proceeds is determined by the ratio Q/Ka

   PRQG
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Homogeneous gas-phase reaction 

(ideal gas mixture)

o
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The water-gas reaction
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r mol kJ 493.28+= G

-1mol kJ 493.28−=A
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H2 + CO2 ª H2O + CO

Активност 1
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Активност 1

Активност 2
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Активност 2

Активност 3
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Активност 3

Активност 4
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Активност 4

Активност 4
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Активност 5

Активност 6
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Активност 7

Активност 8
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THANK YOU FOR YOUR TIME AND 

ATTENTION

QUESTIONS AND COMMENTS ARE 

WELCOME!


