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&dhymoJ~i~  (n5.J)
. . . . . . . . . . . . . . (9.2)
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x,  = “1

n, + n2 + n3 + . . . . . . . . + ni

x2  = nz
n1 + 5 + n3 + . . . . . . . + ni

T . . . . . . . . . . . . . . ( 9 3)

x, + x2  + x3  + ..*..... + xi = 1 . . . . . . . . . . . . . . . (9.6)

G = G(P,T,n,,%  ,........,,  nib ..*............  (9.7)

. . . . . . . . . . . . . . (9.8)
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dG  = - S d T + V d P +  x g
0

dn, . . . . . . . . . . . . . . . (9.9)
1 T.?.Y
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A/r  = RT In+
1
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MGI 117.  -  1’1  = RT In (I'#',) . . . . . . . . . . . . (9.20)

L’-p;(T)  = RTlnPi

fli  = ,Up(T)  + RTlnPi
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ai = mY  imi . . . . . . . . . . . . . . . (9.30)
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.-. PmaAxml  = xlp; + x2Pi

b&mm x1+x2 = 1

. . . . . . . . . . . . . (9.34)
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lim P,  = K x2

x2-+  0
. . . . . . . . . . . . . (9.40)

iilll K (atm)

Hc

Nz
co

02

CH4

Ar

co2

C2H2

1 3 1 x 103

86 x 103

57 x 103

43 x 103

4 1 x 103

40 x 103

1.6 x IO3

1.3 x I d
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pi,soln  = ‘i,vap . . . . (9.41)
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fl  i,soln = p : + RTlnxi . . . . . . . . . . . . . (9.44)
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. . . . . . . . . . . . (9.46)

.............. (9.47)

.............. (9.48)

* ‘mixAs.,  = - -
T

. . . . . . . . . . . . .
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:. x1 = 0.5
0.5 + 0.5 = o.5

LbA’: x2 = 0.5

* 'mix = (1 mo1)(8.3143J/K.mo1)(298.15K) ln(0.5)  + 0.5 In (0.5

= -1.718 kJ

:. ASmix = - A Gmix/T

= -(-1.718 kJ)/298.15 K

= 5.762 J/K
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:.  M,  = --w, A P . . . . . . . . . . . . .

= m2M,/(1000 + m2M1)

K%maaralfJL%IPl.¶uln  q ?t% m,M,<<  1OOq

A P =. (m,M,/lOOO)  P;

= (M,P~/lOOO~mz

~4%  AP  = (KYdm*

do K, = MIP;/lOOO

. . . . . . . . . . . . . . . (9.59)

. . . . . . . . . . . . . . . (9.60)
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ijlbd  @I)

\

p t-=.P)
“2P
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T’
f Tf” T; T’

b

qsla!$  (T) -3

. . . . . . . . . . . . . (9.62)
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........... (9.63)

........... (9.64)

I.......... (9.66)

L
x,  = - AHva~  dT

RT2 (,,)IP

es% alnx, *H”ap
i3T  = -7 . . . . . . . . . . . ..(9.67)

‘bs A H”ap
RT2  ’

dT

Tb”

A H
- lnx, = - RvW  (’  _ L

TL: 3 )

. . . . . . . . . . . . . . (9.68)
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nio -In (I - x*) = * HvapR . . . . . . . ..I. ..(9.69)

x2 = * H”ap
R 0;)’ ATIJ

AT, = c R (T;)*M,

‘ooo AHHYap I m2 . .,.......... (9.71)

n% A T,  = K,,  m2 . . . . . . . . . . . ..(9.72)

K, =
R (T;)*Mt
1000 AHHvap . . . . . . . . ..I . ..(9.73)
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P solid = v soln

= p* + RTlnx, . . . . . . . . . . . . . (9.74)

AT, = T; - T;

=. -(g&t+* . . . . . . . . . . . ..(9.75)

es% AT, = - Krm2 . . . . . . . . . . . . . . (9.76)
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Water 18.0

Methyl alcohol 32.0

Ethyl alcohol 46.1

Acetone 58.1

A@etic acid 60.0

Benzene 78.1

Cyclohexane 84.2

Dioxane 88.1

Ethyl bromide 109.0

Naphthalene 128.3

P-dichlorobenzene 147.0

Camphor 152.2

P-dibromobenzene 235.9

T; (“C)

100 0.51

64.7 0.86

78.5 1.23

56.1 1.71

118.3 3.07

80.2 2.53

81.4 2.79

38.3 2.93

I

Kb q ("Cl

0

16.6

5.45

11.7

80.1

1.86

3.57

5.07

4.71

6.98

7.11

37.7

12.5

mngm ATT,  = Tt;  - T;

=
Kbm2

1000 wz/M2w,
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(1600  g/kg) (55.16 g)
(342.3 g/mol)  (316.3 g)

:. mz = 0.509 mol/kg

th?U K,  = R M ,  (T;)2/1000  A H , , ,
w

8.3143 J/K.mol  (18 dmol)  (373.15 K12=
lOOOg/kg  (40,670 J/mol)

:. K,  = 0.512 kg.K/mol

&~Wl  T;1  - T; = 5P2

WlPbfil  T;  = 0.512 kg.K/mol (0.509 mol/kg)  + (273.15 + 100) K

:. T;  = 373.41 K

&iflA  als~-RlerP-~g~~iom~gruPsgB  373.41 osarlL~w^a~~sio  100.2s"%

“u.  BiiuasMg~,b~onaa~s~1rosal4R-n7er
9ing~~ni’“~geb~on~~~~

ATf  = Tf - Tf”

=
- Kfm2

a&am K, = ,R (TFq2M,/1000  A H , ,

= 8.3143 J/K.mol  (273.15 K)2  (18 g/mol)
100,O g/kg (6000 J/mol)

= 1.86 kg.K/mol

b&bsmn T;  - T; = - Kf%

Tf = -Kfm2 + T;

b$O  @bXlLL%~dn~YO~:1  (Tfsl  =  ( 2 7 3 . 1 5  +  0 )  K
sl
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9rl  0

asm alngm AT,, = ~,,m, . . . . . . . . . . . . ...(A)

bbar ATf = - Kfm2 . . . . . . . . . . . . ...(B)

mm73 (A) bbwwni~  (B) Gil~n”d~a-ia%&l  m2 &ikM%l8~R-lU

do~unl5 (A) vila6auwnis  (B) 7tIGw@<wjWbCGO

AT,/AT,  = K,/  - K,

:. AT, = W,/  - Kf)  n T,

. .
AT f = (0 - 2O)"C

LWlUFil AT, = (0.51/-1.86)(-20°C)

T; - T; = 5.48 "C

Lhln ~&idlh~l (T;) = 100°C

:. T; = 100°C + 5.48”C

= 105.48”C
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I
Solut ion I Solvent

I
u,(P+n)  = p;(P)

I
I

(‘onstant  tcmpcrsturc
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P*‘T.P  + “) P +n

s dp
P* (T. P)

= ,j- VdP

:. p*(T,  P  +  n ) - fl*(T,  P) = T((P  +n) -P)

= vn . . . . . . . . . . . . . . (9.81)
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acetic acid e acetate- + Ht
fwJLiiu1’jaJ& m - -

m - a m a m a m

~aiub~~~~aauuos~l~~~~i~  (mJ = (m - am) + nam

mo =  m(na +  1-O.)

mO/m  = n a + 1 - 75

bdmmn i = mO/m

i  =  l + n a - a

. . . . . . . . . . . :.(9.92)

. . . . . . . . . . . . . (9.93)

2 7 0 CH 243



Gmin i = maim
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:. i

- ( AT$JK~

--(  -6.70 - 0) K/1.86 kg.K/mol

3.60 mol/kg

3.60 modal

mO/m

3.60 molaVl.50  molal

2.40

0: = (i - 1)/n - 1

blYlWi1 = (2.40 - I)/(3 - 1)

:. cl = 0 . 7 0
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9.10

9.11

9.12

9.13
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