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1. EESEREAREHE:
(DATFREEMT; (2)FFAEISAEHEER

2. BRSHERESHTER:
pV=(m/M)RT =nRT

8¢ pV, =p(V/n) =RT
K, po Vo T, n BEAIHH]R Pa, m*, KFmol; V, =V/n, FRASEMERER, #
fiigm® - mol™'; RERNEERSMEES, EHTHASE, HEH8.314472] - mol ™' - K77,
B RRE A THEASE, TS AT REN LS
=, BHAAARRLSH
1. BAYRAERRT
(1)91/ B RIBE/R M H » 5 y & LR -

xp (R yp) = "a/ 2 ny
A, EA: n, BRBEEE BRI E .
— A v BASEIR S Y IIEE/RE, A g RABURIR YIRS EL
(2) ¥ B BT E0E R -
Y = yBV::,B/( ZA:)’AVm.,A)
K, Vo oRAE—E T, p FASHE B HBE/RIAR; ZA: YaVor AE—ET, p FREZ

R 4 S A AR I B A
(3) ¥k B BB 20 SR -

wy = my/ gm
A, 2 m, RNBRESEHEHE; m, A B KRE,
(4)REYH T BEIR RN : '
M, = );y,,M,, =m/n = Zmu/énn
A, m = anmn ERRESENEEE; n = ;nn KRREEBNY R R
& REATFEENSEREY.
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TR 2 ~2.5 £,
2. afEEsE
RGBS BB LS, FHETHEENTHELIERE S - uEe)
R
(p+a/V2)(V,-b) =RT
BV, =V/n RATEEET R, BHERTFREYREGEN n HIEET R

2

(p+”V—f)(V-nb) = nRT

K, a, bFRATEHEEFE, o WHALH Pa - m® - mol >, b BN m® + mol ™', a Al
b R5SEHFEE R, SRELX,

AT BRI LA MPa (b EFEE N SL Sk p, V, T, n HEIHE,

3. fEHE

pV., =RT(1 +Bp +Cp” +Dp’ + )
K pV, =RT(1+B'/V_ +C'/V2 +D'/V ++-+)

«#, B, C, D, KB, C,D, ~HHKRRIE_, F=, FEW---GHRK, 4
HRBOERE T MR, HS5EEEEX,

EHATEREES R 1 MPa E 2 MPa S BN KA, AdEHFEET RS,

4. MEREREREREFE

(X po=E, Vg™, To=, Bop, HRHLES: V, HXTILHRY T, A3t i

m,c¢

. ZHBEHRARERR LS, ZEBRER—,

(2) MRDRZS B : HARSEE X LSRR, =0 WS BE S,

(3) EZEH T Z

Z =pV/(nRT) =pV._/(RT)

EHRET Z BN h—, EAREH, MET, p KR, Z>1 JHRLUKLEES
RXEES; Z <1, HELSAIEBSAS TES; X THEESE, Z=1,

B4 7B T EREEERG T LR ESERR T, HIESERE T EBRHIR
%, FHRERTEMTE,

1.2 REIBMiERE
L1 YMENEEKRES o SEERERE k, HEXNT:
19V 18V
v =v(ar), «=v(%),
REHEBEESEN ay, «, SEN. BERXER,
. HEESAEREL: pV=nRT, SHIVEIT 5
dV\y _nR (9V nRT v
(aT),,=7; (6p)r= TP
CIfL



19V 1 |4 1 -1
w=~y{a),= v (-5)=="
1.2 SEAPEES 121.6 kPa, 27 CHEZH (C,H,Cl) S 300 m*, FH LS /\i 90
kg R BAEEAER, KEBRFNSEERS D/NE?
& ERE T AEFLERE R AUA,
SHENRLBHY A ERR

pV _ 121.6 x10° x300
RT ~8.314 x (273.15 +27)

ROIFEE R RN «
M =(2x12.01 +3 x1.008 +35.45) x 10 kg * mol ™’
=62.494 x 10 kg + mol '
BRI A A BT T 18R -
_14618. 62 x62.494 x10°
i 90
1.3 0°C, 101.325 kPa I FHERASENHRERE, ARPREFERZITH
BHE,
R RET Ry B SA, hEE ARSI pV =nRT, W15:

TV TMYV T M
. M 101325 x 16. 042 x 10 *
F)T‘Up=%= 8.314 x273. 15
1.4 —HEAZSHXEERE, REH25.0000 g, FL4 CHKZE, BREA
125.0000 g, FEXFELA25 C, 13.33 kPa (ERE L EWSE, WEREN 25.0163 g, ik
HEZSEHERRER, KNBERL g on P HHE,
il SURMRFRIERIE AR BN .
m(H,0) 125 -25.0000 4 i
p((HZO)) = 00001 5.0 em’ =100 cm® =10 % m®
SRR
LBV __13.33x10° x10~*
RT ~8.314 x (273.15 +25)
SRR EE R R A -
<™ _25.0163 -25. 0000
n 5.38 x10°*
1.5 AAOBRHI VHOBEERKEZEAAAEERE, SNEHERERATHES, &
WHAPH—IBRMAZ 100 °C, Z—RERHO0 C, BRERAEPFSEER, ARiZEH
RNESHEN,
f#: HEETH: (1)REYAMESEESE; (2) ARk EA%ERAER,
PRHERA T : p, =101.325 kPa, FFEGIREE T, =273. 15K

e o _2})1‘/_ _pZV P__V
HEREFES: n= RT, =n, +n, =RT, +RT,

BTl p, =2p,/(1 +%) =2 x101. 325 kPa/(l +

2

mol =14618. 62 mol

n=

h=10.15 h,

kg -m?=0.716 kg + m >,

V=

mol =5. 38 x 10 ~* mol

g+ mol ' =30.30 g * mol ',

273.15 K
373.15 K

):117.0 kPa,



L6 O0CHSERL(CH,Cl)SEHEEp BENNELDNT:

25.331

p/kPa

101. 325

67.550

50. 663

33.775

p/(g-dm™)

2.3074

1. 5263

1. 1401

0.75713

0. 56660

ﬁﬁ%-pﬂ,ﬁ%ﬁﬁiC&GMHﬁﬁ¥ﬁlo
. RS ARA R
nRT m RT _ RT

AR, RGBTSR, MOUATER T 0 HRH % 1
AL, M =linP T AR, % 1 -1 B
*£1-1

p/kPa

101. 325

67. 550

50. 663

33,775 25.331

0. 022772

0. 022595

0. 022504

0. 022417

0. 022368

2/(E5)

ﬂm%b4¢%ﬁﬁﬁ§~pﬁ,WELJmﬁ,%Eﬁﬁﬁﬂpﬂhﬂ%:%=

e

27002224 g .dm?/kPa

0.02224g + dm >/kPa,

p/p

o p

B1-1

Fﬁ'uM =lim(LR]:)
0\ p
= (0. 022236 x8.314 x273.15) g » mol '

=50.50 g - mol ',
L7 482 CHZHR-TREESHE, FA—MBESH 200 c’FFEF, HEEES

X% 101. 325 kPa, B ERHPBESEHREHS 0.3897 g, RRZBASETIRHALIH
BIRSBESEN
. BRFFSES AR, WFHMHSESNRNENR.

3 -6
n=BL - 101323 X0 XF00 10— mol =0. 008315 mol

X M, =30.07 g » mol™', M, =58.12 g * mol ™',
Ng +"T =n
{"a M, +n XMy =m
ny +ny =8.315 x10 "> mol
{nL %30.07 g - mol ' +n, x58.12 g - mol ™' =0.3897 g




B DA RR#AS n, =3.335 %10 > mol, n, =4.980 x 10 > mol
JIt LA

_ng 3.335x10°°
ny, +ny 3.335x107° +4.980 x10°

vy =1-y, =1-0.4011 =0. 5989

ps =y, » p=(0.4011 x101.325) kPa =40. 64 kPa

pr=p—py, = (101.325 —40.64) kPa =60. 685 kPa,

1.8 WMEMRR, —HREENEISREDR, AAUSHNEREE. FRAREAMH 5N, p
(H,) =20 kPa, p(N,) =10 kPa, —E¥RIABESE,

=0.4011

Yz

H, 3 dm’ N, 1dm?
p(Hy) T p(Ny) T

(1) REFBF[ABEEE, BERE, EREESHERT2EBEAT, KitERHSE
BERWESN;

(2)HERESMES I N, ES;

(3) HHERESMES H, 70 N, 54,

f#: (1)%FRIEEH]:

_p(H2)V*(H2) _P(Nz)V*(Nz)
n(HZ)— RT s "’(NZ)— RT
HREAR
,_n,gRT_["(Hz) +n(N2):|RT_p(H2)V'(H2) +p(N) V™ (N,)
T Ve T OVI(H) +VI(N,) V' (H,) + V" (N,)
=M kPa=17.5 kPa
(2)IRBEHTE:
, _ _ n(H,) _ p(H,) - V*(Hz)
pH(H) =py(Ha) =P L) S n(Ny) =P p(H,) V™ (H,) +(N,) V™ (N,)
3 x20
=(17.5Xm) kPa =15.0 kPa
p'(N,) =p-p'(H,) =(17.5-15.0) kPa=2.5 kPa
(3)IRAB G AR
3 x20

- — 3 _ 3
V(H,) ‘y(HZ)V"(s %20 +1 x10"4) dm” =3.43 dm

V(N,) =V-V(H,) = (4 -3.43) dm’ =0. 57 dm’

1.9 §ZHK. SULERZHEERHRESEDR, SEASRERS S 724 0.89, 0.09
%0.02, fFEfEEES 101.325kPa T, AKBREEEIHEUSSEEMENRSSEDE
TS5 ER 2. 670kPa HkES, RRIERSERESEPEZHEMZHENTEA.

fi#: LA, B4rilfk C,H,Cl, C,H,, %WRERASMAKNEES K 101.325kPa, A FlB
IS ESZ R : p=p(#) -p(H,0) = (101.325 —-2.670) kPa =98.655 kPa, U EILA
FEIRA TR Mrh A (EEIRECH -

6



Yo =n,/(n, +ng) =y,/(y, +ys) =0.89/(0.89 +0.02) =0. 89/0. 91

0. 89
0.91

Py =p — P =98. 655kPa —96. 487kPa =2. 168kPa,

.10 ZRET—SEZERNEFEENZES, AMRERRLHITE X AR E R4 Jit
TER, PRUOT: nFERNERSEIIBETESNES, ABBZENRESEHHEEWR
EEE, EE=R, REAREHSERER, ZESHENERI Y. &ZSPE. AE
IROBZEEH 1:4,

R R —Ent, BUEASHTE SN EAZ, BUHEHT G AR E R BB A

W MR S BE IR S8R : v, =0.2

. Yobo_ (o
YIS U BRI 7, = =xo( 1)

Pa=p " % =98. 655 kPa x

=96. 487 kPa

B URSRRIAEST : Py =71p0 =yo( 4%);7

WU B R AR : 3, = Z’;L=y(,( ;’7)

2

0 YT RS . py =vap0 =’°(f70 ) 2
0

MU, 40 WESUR, KORRABOD: 7, =x( f?)

3

T LA B = K5 AR BCR v, =0.2 x(%) =0. 003125 ~0. 313% ,

L11 25 CRHEM T ARSHBZRSE (MBS SEHKESHEN S FRETA
WMASE) MEHH 138.7 kPa, FEEBETAHE 10 C, EHHKkESEEHK,
RREERT Z RS IT R RS H AR R, D425 CR 10 CRKRMAR
SES5H4 3.17 kPa R 1. 23 kPa,

i :
n(C,H,) =1 mol n(C,H,) =1 mol
T7=298.15K T=283.15K
—
p=138.7 kPa p=138.7 kPa
p,(H,0) =3.17 kPa p,(H,0) =1.23 kPa

. o n(H,0)  p(H,0)
BRI R A, W= PR

\ _p(HZO)n(Csz)
BrEk, n(H,0) == = 1.0y

An(H,0) =n,(H,0) -n,(H,0) =n(CzH2)[P

p, (H,0) B p,(H,0)
-p,(H,0) p-p,(H,0)

)]mol =0. 01444mol,

-[1x 317 1.23
- (138.7—3.17 138.7-1.23

112 FREBETH2dm’ RS, HEHN 101.325kPa, EFHREHR 60%, BESH
7



0,5 N,IER B4 714 0.21 50.79, RKAK#ES. 0,5 N,HI5&ER, SHZEETKE
FESER 20. 55kPa( R ERZRE TARKESHISESKNEMESEZL)

f#: ETZEH ¢(0,) =0.21, ¢(N,) =0.79

—ERET, RSP

p(H,0) =p* (H,0) - fAXEE =20. 55 kPa x60% =12. 33 kPa

y(H,0) =p(H,0)/p(Z355) =12.33 kPa/101. 325 kPa =0. 1217

y(0,) =[1-y(H,0) ]e(0,) =(1-0.1217) x0.21 =0. 1844

y(N,) =1 —=y(H,0) -5(0,) =1 -0. 1217 -0. 1844 =0. 6939

V(H,0) =y(H,0)V=0.1217 x2 dm® =0. 2434 dm’

V(0,) =y(0,)V=0. 1844 x2 dm’ =0. 3688 dm’

V(N,) =y(N,)V=0.6939 x2 dm’ =1. 3878 dm’,

L13 —FBHAREERRRETES, HEVBRNKEE., HEREIOK FHTEE
fat, FR/RAESNHN 101.325kPa, FWZFR/BE 373. 15K @# Kk, ARKBE[/P AT

HEENEARNES . RERPREFKEE, BT2RKNEROEFMEL, SH 300K
Bk E R SEA 3. 567kPa,

W 15300 K IRIE T RS THES, 2E8hasUnaER
p(Z3%, 300 K) = (101.325 —3.567) kPa =97. 758kPa
T,
FRF AR, BTLLZ S ERRORIEL, B> =32
LA 373. 15 K B 25 TS

p(73’R, 373.15K

) =p(g§’—=\, 300 K) x373.15
300

_97.758 x373. 15
B 300

7E 373. 15K B /K MZ&SUEN 101. 325kPa, B LA 2548 8 18
p=(101. 325 +121. 595) kPa =222.92 kPa,
1.14 CO,S{k7E 40 ‘CRHAIEE/R A 0.381 dm’ - mol ', i& CO, HFEHES K, X
REES, FLBS5XLEE 5066.3 kPa FHEXiIRE
R HRE CO,AMAEMTEEERBHN
a=0.3658 Pa - m® - mol
b=42.9%x10"° m® « mol '

kPa =121. 595 kPa

L R
RT a 8.314 x313. 15 0. 3658
P=y 5712 l0.381x10 7 -42.9x10-° _ (0. 381 xlo_g)z] Pa=5180. 5 kPa

S AR R r=518°‘536;5‘3)66'3 x100% =2.3%

1.15 4£%F0°C, 40530 kPa (Y N, S, 47 ARBSHERSHERECEBEABITER
BE/REFR, LIEH 0.0703dm’ - mol ',
f#: FHEESEREFBITE



RT 8.314x273.15 ,
y, st o828 XA DD s,
P 40530 x 10

=5.603 x10 > m® + mol ' =56.03 cm® + mol

)
mol

T EITE
(p+V2) V. —b) =RT

EE N, MHEEEES a=0.137 Pa - m® - mol >, $=3.87x10> m® + mol '
i MatLab fzero PRECRISHAEHE S TRV, =73.1 %10 ° m® » mol ' =73.1 em® + mol '

AR RS RV, =—
p+a/V,

FARAREITE, BOBASARE RIS RAME V, =56.03 x10 ™ m’ + mol ™'
AT, BRILKBHERV, =73.1x10° m’ - mol ',
1.16 F¥H1/(1-x)FE-1<x<]l REETMATRBRBRT:

+b

1 2, .3
m=1+x+x Fx" e
HWEEEHERERY
RT 1 a
Py (l—b/V )'V2
RALRBEEBBRAXNERIEEBESENEZ, F=HBRYESFNAB(T) = ﬁ.
C(T) =b*
WERH: b 5V, #REIES, Hb<V,, 0<b/V, <1, FrLAdiE%A &4
. —l+i+iz+i3+---
1-b/V, " "V, (V,,,) (Vm)
H‘.A?ﬁi@fﬁﬁﬁ#ﬁﬁﬁ
b by\? (b)Y
et () () )
_RT[, b-a/(RT) (b\* b\
'Vm[” v, +(v) +(Vm) ¢
RTr,  B(T) C(T) D(T) .
X'Tttgﬁé.'@_ﬁﬁp=—[1+ Vm + Vz V3 ]
%I]B(T) b_R—T' C(T) =bzo
1.17 RBAEXREE TL,HEXRK, IEAEEESEN T, IRTH: Ty R

bR’
a, b AEWEFR,
ER: BESURIREE Ty HIRE XK N

lim
p—0

(pV.)
=5~

TLIBE TR KA A




RYEE A REH s BGRB8

- apVa)y RTwb/ Ve  aq(Va) _

l,ir«')’[ p ]Ta'p'fo‘[—(l-b/vm)”vfn]( ﬂp)TB_O
TP SOURIRE T, RUETEJLA T0 0 178 E W AT B s A & AR SRS 2, Hitk
RTb/V2, 4

+—=0

V,./ 0 -
(8 m ap)TB;é ’ ﬁ (l_b/vm)Z Vfﬂ

; _afy_by
bl T = (1 -77)
HWAb<<V,, b/V, <<, 1-b/V, =1

a

Fj]:u T =Eo
1.18 25 CHESFEAN 0 dm’ IESIWM D, FEHik 202.7 x10* kPa, it i iEL

EREFERNBPESHRE,
. ERMEASWIERSEH
T, =154.59 K, p, =5.043 MPa

ALK AR X S

T 298.15
I, T, 154.59 s
2
=L_202-7 x 10 ~4.0194

P = T5.043 x10°

W A 4R N 771§ Z =0. 95

_pVM _ 202.7 x10° x40 x32 s
HIEL, ™ = 7 RT =0.95 x8. 314 x 298, 155 - |1 02 X10" g =11. 02 ke,

1.19 B41298. 15K i}, ZIRME—, E=HBAYHHH B=-186 x10"° m’ - mol '
FC=1.06x10"m’ - mol ', XNFNALEEHEMERLESEFEITE 28.8g ZHS
fE298. 15K, 1x10° m* BFFWEHE, H5ABESERSHETENEHE#T

b8 o
. Che AR EE R A
-3
Vo =%=mrM=0. 0288/1(;01.(:)7 gy 2 =101
(1) 4B it E
Py =%(1 +V%+VC"‘,:)

8.314 x298. 15 - 186 x10°° 1.06 x10*
:{W [+ os x10- T (1,044 x10°7)? }Pa
=[2.374 x10° x (1 —0. 17816 +0. 0097) ]Pa = 1. 974 x 10 kPa

(2) 5 10 = 46 X 7 B R
2458 T, =305.32 K, p, =4.872 MPa
B A

10



