
2-2. Enthalpy .
VIP] = H

dTp = -XPdXj=n+1
↓ H = TdS + (=v)d(-p) + MdN, +McdNzt ---

When in contact w/P reservoir·

-> dH= idS (Given N = const. )

Q-f = JAQ=H = He-Hi

knowing H = H(S . P ,N) UCS , V, N
- H(S,P.N)

- XR=S-
=> H = H(S , P, N)

= H(S(V , P , N) , P, N) = H(V , P , N)

~
Qif = Af-Hi = H(Vf · Pf . N) - H(Vi , Pi .N)

Joule Thomson Process (Gas Liquification)
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Wtotal =-Pd+- P
↓

+W= - PdV
=> - P: (0-Vi) + (-Pf) (Vf

-0)

= PiVi-PfVf .

XV= xVc +Ur = (0- Vi) + (V+
- 0)

= Wtotal = Uf-Vi = PiVi-PfVf .

=> Uf+PfVf = WitPiVi

He Hi & Isenthalpic process

(GT) characterize the nature of the J-T processs

DePT

2)30 = PX >T

3 =0 Pho -> const T

what is equal to ?

H =H(V, P . N) if N= const.

-> H= H(V , P) ideal gas
: PV =NRT

# S
V(P,T) w

vIW gas : P=RT-
(P, V , T)

-> H =H(P, T)



=>G=
↑ i

dTp = -[XdPcjdX]
dH=Vd(-p) + TdS = VdP+TdS

3 = v+T T. )p
i T ·

= thermal expansion coefficient·

=> e =f(
PR= -X=

=>(=
Tp = (TS) = [12pD+14

-
>= -(2)p=TLP

of < 1 = Pl-TP



For ideal gas. PV =NRT = F=
a = ↓ (3)=NRT)=N

=> (T-1) = 0

>
Adiabatic

>
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·

pr
.rous was :

porous Wall

(3) = Ms-T

My-+ > 0 Kinetic Energy / overcome attractive

potential (PX .

->TH

My-T <0 Pepulsive potential 1 deposit into

Kinetic energy (PL-
> TP)

2-3. Gibbs potentials .

dG = - SdT +VdP+ MidNg

if. P=const. T= const. =G= MidNg

abou matter flow
For General Reactions.



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.


