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VJ
v=vo+273.15

. . . . . . . . . . . . .

= v.  (1+,&J-&
= v 273.15 + t)

0 @ 273.15 . . . . . . . .

..(1.6)

.(1.7)

fhHl4W2%7 k  =  VJ273.15  Lihi’lF19d

:. V = kT

l-&l VaT tdQFlalaJc4 (P) FlA

mnmmia (1.8) VT=k

. . . . . . . . . . . . . . (1.8)
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PaT

P = kT b&l  k Li!hMil~Jd

M”aO k = k . . . . . . ...*... (1.11)

PI p2 = k= -
Tl T2

. . . . . . . . . . . ...(1.12)
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(1 IJ~XJlfllFl) (22.414 &la)
=

(1 'b%JN)  (273.15 OSBllb~~:Pb)

mnmni5 (1.17)

PV  = nRT

:. PV  = -$RT . . . . . . . . . . . . . ..(1.17)

LdO w to I.hna"nvosiila

M &I -t.hhhyvmiii~

P =
xi

:. P = d. EI . . . . . . . . . . . . . ..(1.18)

db d r
M

w/v

CH 243 7



(1 atm) (44.8 liter)
n

= (0.0821 liter. atm/K.mol) (273.15 + 0) K

= 1.998 mol

:. dluaPabaJ~llos~l~b~l~¶J  2

d PM
=RT

(740/760  atm) (60 x 10M3  kg/mol)
= (0.0821 liter . atm/K  . mol) (298.15 4

= 2.387 x 10e3  kg/liter

= (0.961 atm) (0.524 liter)

(0.0821 liter.atm/K.mol)  (301 K)

= 2.04 x 10e2 mol
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hnuTUAYQJRlf

= 8.96 x 10e4 k&2.04  x 10-2mol

102 = 14n + 2
I.a. n = 100/14  r:  7
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P,  = nART/V . . . . . . . . . . . . . . . (1.21)

LLRZ  PB  = nB  RT/V . . . . . . . . . . . . . . . (1.22)
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zz p,v1
v

. . . . . . . . . . . . . . . (1.26)
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n = n, + n2 + n3  + . . . . . . . . . . . . . . + nn

i=n
= c ni . . . .

i = l

1 "I "2 "3 n=
II+ ;;+n+ . . . ..-........  + 2

n

~Gmmn Y. = “i
I -ii

I.....  (1.27)

y1  = “I ( p
ET) . . . . . . . . . . . . . ..(1.30)

V2 = 2 pn (s)

v, = RTn3 $7)
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(300/760)atm(0.25  l iter)  = Pco,(0.4  liter)

.

.  . P (yJ = 0.247 atm.
2

= 0.197 atm + 0.247 atm

zz 0.444 atm

.‘. ~alu~eaaa8lvosi~w~~~~i~~i~~  0 . 4 4 4  m-win-m
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n = u!
RT

:. n (Nz)  + n (03 PV
= i?f

WlUdl
(0.5 atm) (2.0 liter)

n (Nz)  + (‘*01 mol) = (0.0821 liter . atm/K  . mol) (283.15 K)

= 0.043 mol

:. n (NJ = 0.043 - 0.01 = 0.033 rfld

Ma” =
p& .
E ni

,.............  (1.36)

~lfl~%Jnl3  ('1.36)

Ma”  =
C n&
Cni * =

2: i yi Mi . . . . . . . . . . . . . . . (1.37)
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P V  =  (xwi/M,JRT

Cwi@%I  PMav  =  (,)  R T

=

=

W4X-h  M,” =

=

:.  Mav = 1.5 x lop3  kg/mol

d =

zz

0.61 + 0.66

1.33

IX  “i”i

C ni
(0.67 mol)(2.0x  10-3kg/mol))+(0.66mol)(l.0x  10m3  kg/mol)

(0.67 + 0.66) mol

PM,”
R T

(1 atm) (1.5 x 10m3  kg/moI)

(0.0821 liter.atm/K.mol)  (273.15 + 2000)K

8.037 x lop6  kg/liter
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P V  =  ZnRT . . . . . . . . . . . . . . (1.39)

n%-l z=pv
nRT
PV=-
RT

. . . . . . . . . . .
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(p + $) (V  - nb) = nRT . . . . . . . . . . . . ..(1.41)

. . . . . . . . . . . . . ..(1.42)
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:. P = !.Y=- - .&
(V - b) v

. . . . . . . . . . . . ..(1.49)

(P + J&’  6 - b) = RT . . . . . . . . . . . . . . (1.50)
V

(P + +(V - nb) = nRT
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iTI%

Hz

He

N2

02

Cl2

N O

No2

Hz0

CH4

C2%

C3%

C,H&)

C,H lo(iso)

C5H,2(n)

c o

co2

a b

(taa*.uaa91iniwIua*) (tm/h)

0.2444 0.02661

0.03412 0.02370

1.390 0.03913

1.360 0.03183

6.493 0 . 0 5 6 2 2

1.340 0.02789

5 . 2 8 4 0 . 0 4 4 2 4

5 . 4 6 4 0.03049

2 . 2 5 3 0 . 0 4 2 7 8

5.489 0 . 0 6 3 8 0

8 . 6 6 4 0 . 0 8 4 4 5

14.47 0.1226

12.87 0.1142

19.01 0.1460

1.485 0.03985

3.592 0 . 0 4 2 6 7
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P nRT
= (V - nb) - $

l.$oLLwudl  P =
*

=

a = 5.464 %lS*. Y~2l1n1~/%~~*

b zz 0.03049 i%n/l%Jn

(lmol)(0.082lliter.atm/K.mol)(423.15K) (lmo1)2(5.4641iter2.atm/mo12)

(loliter  - (lmol)(O.030491iter/mol)) - (10.0 liter)2

3.485 - 0.055 atm
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flawa (P)
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VOLUME -z t

(n) -

TEMPERATURE --+ ‘I

(~1
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V-‘_  (b + y) v2  + + ii _ if+ = 0
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-3
V

RTc  - 2
-(b+p)V +$v-f$ = 0 . . . . . . . . . . . . . .

c c c
.(1.54)

3v,  = b  +  RTc/Pc

3q= ca / P

LbAt - 3
Vc=  cah/P

9lnmnl5 (1.56) Qd%il  a ZJeb

. . . . . . . . . . . . . . (1.55)

. . . . . . . . . . . . . . (1.56)

. . . . . . . . . . . . . . (1.57)

a = 3 P,iZ . . . . . . . . . . . . . . (1.58)

$awil  b nl$&lnnisvim-wnl~  (I .57) ~am=u.mla  (I .56)

b = v,/3 . . . . . . . . . . . . . . (1.59)

bbwwii  b  Imunls  ( I  .55) ~a~a~~~km.mlaIxd  ~rl&-ii.  R

R = 8 v,Pc/3  Tc . . . . . . . . . . . . . . (1.60)

~maln&Ga  thm~ldi  a  bb~r  b b51~18113n~1fii  V,, PC bbR:  Tc  Ihnaunia
PI

(1.59),(1.58)  LlWt  (1.60) Pt!&R,,-,~,lUil,-,  &isQ
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7, = 3b . . . . . . . . . . . . . . (1.61)

PC  =
-2

a/3 V c = a/21 b’ . . . . . . . . . . . . . . (1.62)

Tc  = 8 ?,PJ3 R = 8 a/27 Rb . . . . . . . . . . . . . . (1.63)
sl

b&WP?lmlQaJnl3  (1.40) ~anlar^ansl~s~r~~~~~~~~~~~~~~l~n~  &ii

zc  = Pcv  JRTc . . . . . . . . . . . . . . . (1.64)

L$OLLYlUdl  PC,  7, Lb&X  Tc %%l~~WLYlOU’?l0S  a LbRE  b Bf!$dl  Z,

zc =
(a/27 b2)3  b 3
R (8 a/27 Rb) = s = o’375 . . . . . . . . . . . . . . . . (1.65)

a =  2 7  (RTJ2/64  PC

b = RTJ8  PC

0inm.mi-mue&d7s=t  (aams  (1.49) ) %I

. . . . . . . . . . . . . . (1.67)

. . . . . . . . . . . . . . (1.68)

P RT a
= - --2

(v - b) V
v

L$WlWil a, b LbA:  R 11tl61Ulll3  (1.58),  (1.59) bbK  (1.60) X%kiiW%J;

P
8 P,v  cT 3 P,“Z

= 3 Tc(V  - v,/3)  - v2
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E = 8 (T/Tc) 3
( 1 . 6 9 )

PC 3(V/V,)  - 1 - (V / V,)2

Pr  = 8 Tr 3- -
3v,-  1 (V r)2

. . . . . . . . . . . . . .(1.73)
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