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. EENMEE

1 KEEOCHEER13.595x10°kg/ m? , BEHHNEE 139.80665
ms 2K, 0°C1.000mm K& BHNRHHEREPEHF (P.)?
EEHENBNEMBHITE (torr) ,

M .P=pgh
P=13.595X10%x9.80665%1.000x10"°?
= 133.32N/m?
=133.32P.

% 1 133.32P,

2 WREMNBETIRE (eV) EREAENe , WEEMMBIN 1| RIS
RIKHEER , AR I/evV,
B.e=1.602x10"B&A/ 7T
RH-BEaxRE
J/ev = W: 6.242 % 10 (molecules)
% . 6.242 x 10'®*molecules

3 "BHEAL B (bar) HER 10°N/m? , ZR4E“[C " (bar) M
REPEH+ (P.) 2 LR | EREAKE (atm) HERZ2D B " (
bar) ¢ A

M lbar = 10°N/m? =10°P.
latm = 1.0133x10°N/m? =1.0133 bar
. lbar = 10°P.
latm = 1.0133bar

4 THRAHBRBbMERCHEZS?

® PV=RT
© nRTInC=E ( EFRRER)

_'_._..



2 ERVE/LSHBER
M@ PVHHEME mP*t™?

RTHHFA ml*t 2 mol™! S ARE
(b) -;—mvz FI B S ml2t 2
KTInP/P°BEAmit-? .. A4
(©) nRTIinC BB mI2t?
E (g ) WEMZR ml?t™? R ]
% : (b©)

5 AERRNEEEMEKE=mc? ,ARBER—HEBTH—EETER
:0)-h &4
RO BFEE m.=9.11x10"kg
. E=mec?=9.11x107x(3x10°%)*
=8.2x1074(J)
® EFEE m, =1.673x107% kg
. E=mpc?=1.673% 1077 x ( 3x108%)?
=1.51x107% (J)
. g,[(Ds.zxm-“J
"l ®1.51x107]

6 12FRELHMWE Quito ( g=9.780ms™?) FIfE Minneapolis (
£=9.806ms™?) REEHP?
M| : £ Quito W=mg =1x9.780=9.780 ( 4#)
fE Minneapolis W=mg= 1x9.806 =9.806 ( 44 )
~ ®9.780 44

®9.806 4@

1 REH H,S+%0, =H,0+S0, , %1 KB 0, Kl , LREN K
- & ( extend of reaction) ¢ R&4 7T HNE2H,S+30,=2H,0

+2S0, ¥ 1 %EH,S R, LRBHXEE RS2

nj —nj =—1 V,z—"g—



®-E HRAER 3

_ni'_nio_.g__
§ = ” —3_—0.667(mol)
@ 2HZS+302=2H20+2802
nj —Njo ==— vy =—7
g == = 0.5 (mol)
Vi 2
- @ 0.667mol

" | ®0.5mol






2, %Eﬂﬁﬂku

1 —HEEMLE%E 101.32KP, f1273. 15K HERT, BEE
0.022414m?, AREHREBLT , BES 298 15K Ay BB B 2

V2 Tz
iR - v,=
298.15
V .
N S % 0..022414
= (.024465m"*

% : 0.024465m®

2 BAREEE 300K T, 1.00m® #5A 1. 00 A #9705 57 5 5y B
HBRM?BRABHESE,
#% : iy ideal-gas equation
nRT

P=

IOOO

/\<

) (8.314) (300
1

o
il

=8.60x 10*'P.
% :8.60x10*P,

3 #WE#¥ (naphthalene ) KB KR+ , 2% L 55 @1.000dm?
(STPF) (i B 298. 15K By £ 48 . —/NBSAH 0. 0475
FRAEZT RS MR LE KDL, ﬁ*%#]ﬁﬂ& R 2o mB %
ﬂﬂﬁﬁ%ﬁﬁlﬁﬁﬁ °

B EZENFFRBCoH, o g3 128. 16
B Dalton’s law of partial pressure
P; —x, P

n

0.0475
128. 16

n, = =3.706 x 10~ mole )



6 ERYBLBRUBER
0 = 101.32%10* x I x 1077 x60
8.314%x273.15
_ 3.706x10"
2.677

=2.677 (mole )

P, x101.32x10° =14.0P.

& : 14.0P.

4 HRZ# (ethylene ) C2H4 100 3% 25°C 300KP, By B TFAHE
C RAEEEQBTRAEBERBOBERALSERKR ( van der Waals
gas ) , R% 2.3 ( ##7 : 7/ Newton-Raphson# ki RBV=XFH &
AR#E )
R2:(@ C:HiFFRB28
(A23(8.314) (298.15)
300x10°
=0.0295(m? )
(b) BE2.34 :
' C:HsH) a=453x10"°m* P.mol 2 '
b=57.1%10"°*m*mol™!
BR(2.21)

(P+a c%m (V—nb )=nRT

100, 1
3 -3 iz
[300x10%+453x1072 ( 28‘) ‘y,J

100 e
v (28)(57.1><10 )]»

—12980—)(8.314)(298.15)

5.778
V’
V' —0.0295 V2 +1.926 X 10~*V—3.927x 10" =0
<. V. .=0.02883m?*
. | : (@ 0.0295m*
| % 40, 02883m* -

V=

(3x10°+ )(V=2.039%107° )=8853



E_®E pRORE 7

5§ —E#REaHBFE 24. 8015g , % 101. 32KP, f1298. 15KF8Y
BEREA M S RE 24.9295¢ « EZEHRAN T. PR BRRNZ
HOBEREA » AIHEE 24.8768g o ﬁ)ﬁﬁﬁﬁEﬁEAﬁWErm'
HEARERM?

R ESTH 28.84
P51k 16.03
Zm5S TR 30.05
BREGELESRANEED BR X UZRORES BRI -XEE
BNEER OERBRERRABR T2 EHAKENSF .
FULBAYNREENSn , Al
_ 24.9295—24.8015
TR =0.004438 (mol )
PR EMNE 0.004438X
IR E WSS 0.004438( 1-X)
24.8768=24.8015+0.004438X ( 16.03 )
+0.004438 (1—X) (30.05)
X=0.933

& 0.933

6 CHsNH, % 273. I5KRg BB T ¢
P(KP.) |20.264 50.660 81.056
p (gdm=*)[0.2796 0.7080 1.1476
BRCH;NH: WHESFRM (B o/P vs. PHyl)
R : % P— 0Bf CHy NH; Wil SEMAE W1
p_ M

SR PTRT

i L vs. P4 P=0 8¢ £ =0.01368 gam~*KP;

M=31.066 g/gmole
% : M= 31.066 g/mole



e B SRR A AR

0.0141
o/P

0.0139
0.0138 .
0.0137) -~

0.0136

20 - 40 .60 80
P (KP,)

0.0135
0

Henning 1 Heuse HiE %% ( helium ) @Wﬁ&ﬁﬁ@ﬁﬁ@@! , IR

@ 105 | 3658.9 3660.3 3659.1 3658.2 3658.1
P(mmHg)| 504.8 5°0.5 760.1 1102.9 1116.5

KPR Charles 1 Gay-Lussac £ , BEKBHBBE V=V,aT,
#Akaf1/a=T, , |
2 : (hEERBUERE 1 P £ 504 . 8 mmHg ] 1116 . 5mmHg Fh o #9884t
ARK, WAR «aB—EH '
o = 3658 9+ 3660.3+3659.1+ 3658. 2+3658 1

5% 10°
‘= 3658.9x107°
ERY
il = ( )p
%E/E@T, Eiﬁﬁ%éﬁ
vy T AR S
vV, T, e TP
L N N
iff “_VOQPD“TO



E_E HHEMHBRE 9

V=V, (4)T=v,aT
To

T, =4 =273.3K
;= 3658.9%10¢
By, 2733k

8 WEAZRIHENXEAR N0, =2NO, , #1.0386 RavitE&y
FEIRE 45°CB S 101.45KP. B EHT , RA—8EV =247.5cm?
HYRZHET , ARHESBRE ? ( BBEIBRMAE)

ﬁ . EQN204 B’gﬁﬁgﬁx s EU
N,0, = 2NO,
1—x 2x
REHEHEAARBHE ideal -gas equation
L PV (101.45%10°)(347.5)x107°
RT (8.314)>(45+273.15)
= 0.0133mol

MEANEE]N,O, n, = 1'%‘;86

n=n, (1-x+2x) =ny (14+x)
x=0.178

=0.01129

£ 0.178

9 FENRAMHR van der WaalsiREEH B RS M = #EE HM (
virial coefficient ) B(T) M1C(T) ? B8 van der Waals HER
WEq.(2.16) Bt Z .,

# . van der WaalsiRREFEREB

(P+a()?)(V—nb) = nRT

P 3 N ‘

GRS Iuaqmp+3%~—3§}:nRT
PV bP  an | nza'i)m
nRT ~ RT VRT " VZRT



10 EMHBELERERER

n,._a,y, n ab  bbP
=1+V(—ﬁ)+W(RT)+RT
- nB(T)-{-—-r—l—z-C(T)-f- ......
=143 i

3 b

—_ 2

X - B(T) = RT
’ ab
(D =gr

0. E£STP FTEEKE lcm® RSB PHTF?
M . ideal gas equation

" PV =nRT
. PV _101.32x10°x1x 10"

RT 8.314x (273.15)

=4.46x10"° (mol)

S OSFHE N=4.46x107°%6.02x 10%

' =2.69x10" ( HLF)

& 2.69x 10" @AF

Il ERMHEBEUFASHE —ERT, HEFHBIK, AREE
B
F . REKRWA G ideal-gas equation , Hl

1

_aRT _ (mw) (8.314)(3)

v 1x107
=4.14X107YP, )

E:4.14x107YP,

P

12 MR—BRKRE 25 CRARET , ABHE 50kg , HRRLER
BB R 2
®:BH=RENH



B _E DEAORE .11

PM  101.32x10° x28.84x10~°

EROEE  oux=p = 8.314x%298.15

= 1.179kg/m?

_PM _ 101.32%10° x4.0026x10~°
ARAEE  pne =T = 8.314 x 298. 15

= 0.1636kg/ m’

50 = \4 (pnu" OHe )

_ 50 _ .
=71.179-0.1636 _ 0-#4m

& 49.24m?

B ABRBR—KKHE6x107'm® K, MBRARBRKRESTPTA
4x 10" m® MNRINH A ( Julius Caesar ) BYBE —-XFERRK
RERBIRE , ARBASRMA 7K %% R4y —@ES (Argon )
RFRELD? ( KKHA 1 LHER )

B: AKE+FERFNSTPTE
N -—-Ma——x 6.-02Xx10* x 1%
22.4x10°°
=1.075% 10 (fE%.3 )
HEAFRR—-KXERBBDETFS

—g—x—ig—;—m 075x10% =1.61x10® (BETF)

KR4 m? m:g-l-@-l-l‘—m 40.25 EHMA T RE— X

A%10%
W&Bﬁﬁﬁ%
~REFEHBRANMER 6%X107%40.25=0.024
' %:0.024

1, —ﬁ%mﬁ&ﬁ:ﬁﬁﬁﬁ%ﬁmﬂﬁmﬁ (@EEAH, ) : CH =25
%, CaHe=35%, C:Hs =40 %, HRERE 100KP. T 5510
SBEM 2 5 A FKBARL cPropane ) ERAED?

BZ: P=XP
ik CH.BAEER 25 % . 100KP, =25KP,



12 E@MELBNBEW

C.H, th MBS 359% . 100KP. = 35KP,
C.H, U5 B 40% - 100KP, = 40KP,
HESFRGHARETHE
0.40% 44
0.25%16+0.35%30+0.40~44 _ 0-948
MOFSBARNGEO.F48 T
£ 1 0.548 AF

5. BHEGEM4#E (Marianas Trench ) BB S 11022 m, ZMELE
BOREENHEEERE o=1. Obgem R E L IRER B LS
] 2

f3: P=pgh
=1.05%x10° x9.8x%x11022
:1-13x108(P3>
&: 1.13x10%P,

16 & (raden )y T. =377K, P, =6, 28MP, , # Corresponding
States Principles, R {43 V. (B EE ) , e A THZHE
( BFERF )
f2: Pr=P./P.=1.0
Te=T/T. =1.0
i Fig 2.6 Al 5 RBEF M Z2=0.4
V. = ZRT. _ 0.4 (§.314 ) (377)
P, 6.28x10°
=2.0xX10"*m?®/mole
JD2.0x107*m? /mole
5 {®z=o.4

I, —FEHMERREE BT ER, HESERLEMEMO, 45—
REKBLRRRRAZRIEE RN R 20K, KIRE 200kg , 1%
HERIRKBEH LR A (45 AT 70ke VR, Bt R AR (BHAR
WHERR20°C) .

B:gh=8FH
BFHHD=2004+70%2=340 (kg )



