R=28314
R=0.08314 2
R = 0.08206 2

1 bar = 1.000 - 10° Pa
1 atm = 1.0133 bar
h=6.63-10"3Js
Na = 6.02 - 10%3/mol
c=2998-10°m/s
ks = 1.38- 10722J/K
lcal =4.18J

leV = 96.5X

PV, = RT

P= vm b~ v%a

7 =

PVm
RT

ZVdW = 1_bl/vm -
AU =qg+w
Cv = (aT)
ow = —PdV
H=U+PV
AH = gp = CpAT
Cp — CV =nR

—_ (oH
Cp = (ﬁ)P
VfT? = ViTiC

_ Cum
C= R

Ce

a
RTVm

_ M&
Y=¢C T RT

PVV PfV7
T (y- 1)/(7)
=)

W= —nRTIn(Vf)

pg = AEg — RTln[(

AS = [ e

S(Tr) = S(T) + [ LdT

A=U-TS

G=H-TS=A+PV

dU = TdS - PdV

dH = TdS + VdP

dA = —SdT — PdV

dG = —SdT + VdP

3 (3,

K=y g_l\:/’)T
_aH

(250),

Hi = (g_'(’l;i‘)T,P,n’

Hiy = Hig @t equilibrium
w=pul+ RTIn(%)
w=pul+ RTIn(%)

f=¢p
_ Z-1 /
Ing = [7 ( = )dP
dP _ ASys
dT = AVjys
dinP — _AHvap
d(l/T) R
In _ AH(T,-Ty)
RT.T>
oV
VJ - (6nJ)F>,T,n'

V = naVa + NgVE

G = npua + Npus

nAd/JA + an,uB =0

AGpix = nRT(XA In Xa + X In XB)

Pa = XAPZ

Pg = XgKg

AT = B In(1-x)
p:—RTIn% Hs = ~3RT I (1- e

pa = + RT Inaa

an = Pa/P;,
MB = ,uTB + RT Inag

ag = Pg/Kg

Q(No, Ny, Ny, ...) = ﬁl',nz

InX! ~ xInx— x

N = Ze ﬁ,'ﬁfj where 8 = =
q=Yie’ =3;gje’

<€>= —%g—g

Cv = (%),
J = Gtrans Grot Quib Je

qtrans -

A= h\/ﬁ/

qrot =
= h2/87T2/JI’Z = KgOrot

Orot = ;o 8 T >

va( 18 \Y2
Orot = -~ (@)a@b@c)

Quvib =
Qvib = Ty = 8, &S T—-
. _ NROvp

< Biip >= &Xp(Oyy /1)1

. nR(G)wb/T) exp(G)wb/T)
Cwvib = = Gp@am)-17

Q=qg" or Q=q"/N!
U(T,V) =U(0,V) - (55°
S=kglnQ

1-exp(-hvg)
keT _ T

S=2+kgInQ
S=-Nkg2ipilnp
S = NkgIn &Y
A=-ksTINQ

P = keT (259,

J/T)

2nmke T\ 2 ke T T
h2

1
P 0-®r0t (1 - e_GWb/T)l

ijo(ZJ + l)e—ﬁBJ(J+1)

(©o)

¥




