
5. V, N... No
,
thus , they are also functions of

S, V,N,
---

T =TCS , V , N ,
--- )

(P . V = N . R . T)S P= P(g ,
V. N..-)

(f = NR)M=M(S , v- N . - V

>E . O . S .: express intensive parameters as functions

of extensive parameters.

* Fundamental equation:

U = UC5 . V . N) homogeneous 1st -order.

=> EOS homogeneous oth-order.

v (XS . XV . XN) = XUCS , V .N)

* T(xS . XV . XN) = T (S , V , N)

* more general form .

V, No , N2- =-XI , X2 ,
X3

XX

=> v= U(S ,
X , Xc ---)

()x, x...
=T = T(S , X,, Xz . .) *

# -> This condition should

(IV) = Pj)S .... Xm = --) be removed for Pj(s..--Xk=)



du = TdS + zPjdXj

* if sys is a single component .

V = r(S , V ,N

write in "per mole" form :

V= V=

N T
↑

u(s . v)= S
,
V , N) = ducs . us =(d

N

+dr
ducs, v) =Yds-Pdv ↓

-P

*

Example , Derive the EOS for the sys :

U = /V0S and prove the ya

is oth order.

T= (2) = 3(

P= (3)sN= - (Va
u= (2)sir

= -(US
V

T(XS ,
XV , XN) =TIS. V. N) -

↓) 3) N
=3() = = oth order

.



3. Entropic Intensive Parameter .

S = S(V ,
X1 , Xz = - · Xr)

> (82j)
du = (E)xdS + zPjdXj

↓ ↓ ↑?
- S

T
I

> (2)
ds = (38) du+ 2 jdXj

T
↓ ↓

T ?

cyclic rule : "S" , "V" , "Xj"

()(2)(
↓ ↓

T

= ) = P
=> (5) =_ =

4. conditions of equilibrium .

4 1.. Thermal Equilibrium .

heat flow.

UES
, VES NE VID, VE

,

wall : rigid , diathermal .

NL- NE,
N- --

-> Isolated
.

& No matterflow



*- > ds = 0 (maximize S)

S = g()(((), VC), N,

E -- )

+ g) (w(),V(), N,

H
---)

=> dS =0

↳
N.. UFVENU

= duf+U

↓ u =
+ duF=0 = dUF= - du= (1 law)

= ds = (*- ) duF =0

=> F= #> thermal Equilibrium condition .

4-2 . Mechanical Equilibrium
dS =0

UES
, VES NE VID, VE

,

NL- N,
N- --

as = (veNE
...
duF

↓ +SVENE--dVF
Movable, No matter flow.

diathermal VENEdU
+ SENE--dV



-> bUF = - dUF; dVF =-dVF .

=> dS = (F - Fi) duF + ))dVE
H

* ↓
8 D O

=> = e Perpe
-

4. 3 Matter Flow Equilibrium .

UES
, VES NE VID, VE

,

NL- N,
N- --

↓
rigid , diathermal

Allows N2 flow , impermeable to N2,
-- Nor

dS=0 = du + (EVENIN
↳ Fj =-

Pi
= =
Hj

T · T
+ TedUE + (EVENIN

Pj = (j) =Uj

=>ds =0 = (*-)dUF-NE
i

=> Mr N-dN



if &S >O ; if M ME

IT=
=TE=T)

ds= -NE = (MME) dNE
-

* *

=> dNECO = Matter flow fromI to .

=> Matter flows from High e to low 1.


