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1. 5 CHafifi” U 5 BN 1000m*,

St A 103 kPa. A7 IJII)ICI' i1 i) >¢/J 41°C, ALl
JEN-25°C, A FILE g 224 /b kg CHy?

SEEZE: pV=nRT  Mp, V €N , n T4 ,

pV 1 1 1.00x10% , 1 1

An=? (E _T_)ZI(BX 8.31 (248_314)

=10.5X10° (mol)

Amey, =10.5%16.0 = 168 (kg)

pV — nRT ﬁ\{zl-:%/t\l, 63\}:_7

PaVa = nyRT
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|




{6 25°CIF, 1.000L /AR 54T 0.5000 mol N» .

@  HPEAVAIRES RS RAZ UAT R )

@ JEAEAE J RS Z A I )y (V8 a=140.8kPa L2 -mol 2 , b = 0.03913
L mol ! )

@ RO EA RS T R UA T e T A 25 d e o

SEER: O BEESKERESFTETEZSERNET:

_0.5000x8.314%298.15___
PN, = 0010 =1239 (kPa)

@ B TETRERZRIERET:
& + 95 (v — mb) = nRT |

. 0.5000%8.314x298.15 140.8x10~3x(0.5000)2
PN; T 1 000x10--0.5000%0.03913x 103 (1.000x103)2

=1229 (kPa)

6. The correction of 1deal gases 1s

n4a
D+ — vz (V. —nb) =nRT

Try to illustrate the correction in detail.
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Fig. 1.15 Experimental isotherms of\arbon
dioxide at several temperatures. The
‘critical isotherm’, the isotherm at the

critical temperature, is at 31.04°C. The
critical point is marked with a star. II ﬂ /I J
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3, I FSHAEER/RAIE:
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RT 2a
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Define

total molecule number
N =

total volume

The molecule rebounds elastically (without losing
energy). the total momentum change 1s 2muv,..
Therefore. for the total number of collisions.

1
FAt = (E NAvx&t) (Z2mv,.)

where A 1s the area of the collision wall and 1/2 1s
because half of the molecules move toward the wall.

With

| F
. p - A
We obtain
p = Nmvz2



Of course, not all molecules will be travelling with the
same velocity v,. Now let us sumply assume that the
pressure will be proportional to the to the average of
the square of the velocity n x direction, therefore

p = Nm{vy)
Therefore
1
p = §N m{v?)
With
nN
N =—=
vV
1 , )
pV = g'HNA?H{'U ) (1)
With

1
(e) = E'm(vz)
Another way to write eqn (equation) (1) 1s

2
pV = gﬂ.NA(E} (2)



m_ mvZ
F — » 2kT
(Vx) = 50T
3 2
F(v) = 4mv? ( - )E 3T
V)= 4TtV
kT

Fe) (107 sfm)

Figure 1 Maxwell distribution function
related to T(temperature) and v(velocity, speed).
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1. Try to derive Clausius-Clapeyron eqation -
[ dinp  AyapHy, J

dT RT2
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Bonus
1. l'jsli‘( : ‘}\L‘I’I’JJ k. }J*ﬂ i) x_ N, /MVJJ Juii fIJIMJ /l\"”{‘H T if‘fo I| fllllle;c’_

A2 dT, AHMN BT

DI dp Jo, RIS S . MR AR AL R RPN AG = Ol’l” A1)

KNG, = G,y JITPA
dG, = dG,
SURMS AT 22 EAR N AL dG = —SAT + Vdp, 14
—S,dT + V,dP = —S,dT + V,dp

dp S,—S, AH

drT  V, -V, TAV
(KNATAH = AG — TAS)
[ UK N Clapeyron Jy Bl X 20 20 nl Wi AT A 2642 )it

i, oF - AT, YeAT 1mol Wi k2 A AR AL, )J

dj':) . ﬂ"vapHm

dT' TAvapVin
[ B, 63 - ] AT 7l Dy

dp — ﬂlfusHm

dT Tﬂ'fust




X AT A2 »JJHFlJIf*lJ/rH | U‘f, [ AR AR PR 5 AR LG, Ay ) DL
Al Clapeyron Jy FEaUnf i Ui . LW A ), 45 PRB e 287
PEALAAA, )

dp _ ﬂ‘vapH _ ﬂvapH:-‘n
dT Vg - T(ﬂ)
p

dinp  AyapHyy

dT ~ RT?
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Inp = _&VapHm 'l-l— '

R T
Bl A
P2 2A H
j dlnp = J‘ vap zm a7
P1 T; RT

h’l P2 _ ﬁvapHm ( 1 . 1 )
P1 R r, T,



dG=-SdT+Vdp

| ERE, A AdG=Vdp

M FHpV = nRTYMHE

AG = nRTIn P2

P1

METREE, B

G = G° +nRTln%
p



TREXSZER:

i )

ArGm = ByGyy + RTIn H(zf_é)si

\_ j )
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2. #E1:
A, Gy = A, Gy, + RTInQ

ey G868
L6 (B8)" (28 -

"t:il"tj =
D D@

AT AAZA gy ¢ > A(gp)

AGy = A,GE + RT,In =

p"
S AR Iltﬂ{'{.]‘ﬂ?'(;m =0. B

A, GE = —RTIIH%

i Y AHSAH = AG — TAS, 17

P1
—RTllnp—e — &rH-;rn + Tlﬂ"ir‘sm



i Y HHEAH = AG — TAS, 17

P1
_RTllnp_E] — &er + Tlﬂ'rsm

) FHL OGS J"HHEA(]) < ’A[g,pg)’ 11

R AT

P2
—RTzlnp—g — &er + TZﬂT‘Srrt.

A H

8,5, = ~Rinls 4 220
1

pZ ﬂr‘Hm

—RIn— +
pe 15

P2 ﬂ‘vapHm. ( 1 1 )

In—= ——
P1 R r, T;
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