
r: A+ VAzt ... UnAn = "UnAnn +- - - UrAr

↓

stichiometric coefficients.

0_ 1[vAj
e. g.. 4H2 + CO2- CH4+ 2H20

-> 0 =-4H-CO2+CH4 +2HO

then. CN = =Proportionality factor
dG= Mj-dNi = dN ZViMj =O

~equilibrium condition .
* dG= 0

=> IVMi =0

2) For evaluation of reaction:

should respect thermo potential min. principle.

JdG = OGtotal , if & Gtotal <O =reaction proceeds.
G. minimum principle.

direction
G 1 Gj-1 Gj - Gj- 1 <0

Gj
L Gj+ Gj+1 - Gj < 0

# >XR

cequilibrium



3) How to get UGj (in General

4Gi > standard formation Gibbs Energy of a species.

- 1 bar , 298K

-hi may not be at the standard condition .
-G

1

4↳ (2 =V 2N =-Y
>V

> (- P)

da = vdp = (d=ap
if assuming ideal gas. PV= NRT -> V= NRT

↑
Pf

-> (d=/vdp = /NRT dpENRT
Pf

Po

Obj . 9 . Maxwell Equations(state- function Nature)

Y =Y(X, Xz) =>(iS -if i is state function. (N
e.g. V= U(S, V, N) = state function.

-> lan ri= n sin

=>



↓ du = TdS - Pdv+ udN

13 S , V : : - 0

· s . N : ((33)v)sv = (2(2)sv)Nv
=> (3) = () Nin

3 v , N : (ch()r
.

]ns = (ms us

(3)
, s
= -(2)vs

↓ [T] = F dF = - sdT-PdV +MdN .

DT . V ; 2) T, N ; 3) V , N.

VIP] = H dH = TdStVdPtMAN

1 S
, P : 2) S , N ; 3) P , N

VIT, PJ = G dG = -sdT +VdP+MdN

1) T, P ; 2) T · N ; 3 P . N

e.g.. VIM] dUlM] = TdS-PdV-NdM.

dYx = -XPr+ PdX



1 S , V : 2) S . M ; 3) V. M.

VIM . TJ , WIll , PJ,
↓N N

Obj . 10. Thermadynamic Stability.

Stability of thermo . Sys. (Global . vs. Local)

2) stability conditions. (for different thermo · potentials)

2. stability of thermo . Sys. (Global . vs. Local)

S
convexity-

S(U+U)*
⑧

SES(U,V,N) S=SCU.VN &ES(U+OU)+S(U-UD] ·
↓ ↓ S(V) ·

SIUtOU) S(U-XU) SCU-U) ⑧

concavity;[S(r+Cu+S(U-OU)] >2S(V) =

=> original state is unstable. (U
=> stability conditions.

* 1.

[S(U+Cu+S(U-OU)]12 S(r)

US, XS2

mem -

5(u+Ou)- S(u) - [S(V)- S(u-Xu)] -0
for defining stability

=> timS
* 27 &

is is more strict

XN2 (v. S. 2)

Xu->0



1 -> Global stability.

2) > local stability.
Si =①

⑧

E

⑧

D

· g
⑧

A
- [Xj]

BCDEF : Globally unstable

BC & EF : Locally stable

CDE : Both globally & locally unstable·


