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1.1 HHSEAES

11.1.2 RAEERER

HEEFET, AMTARBERMEYEHAIEE. YRS IERER, DR mtEER.
KRS AT AR E RS @R E LEAERNEETERNOEMZ L.

KRR, AR AEEARNYEHETEM, SETERTHRERE. SRS REE
MFAE, SR FE ENRIGEXHY AL TRFE. mRNYE AL B 25 594 C
TP, APk A M B L TR, X—ERFARNEBETER. T HBRLTH
FHEEIERMER, SIANRENSIS. BRAFEFTEETH, —UEARPEODEHBAEM
Rl B3 B

S SGIER, WANEARTFENOERITE, ENBRFXNMREFE. IRAFISREH
BEHRAL S MRERE. FLE, BERREHNKELS TRESHRIZRERZERRR.

ROZBFERAMG HEEORARS, WHRE TREMNETE. flmE—YEER
WA, JENPESEETATRFE, BT REERESENYEEE.

R RBUEFRERENR . W RERE: SRR MRS EERT . —FERE KRR T

T =273.15+t
B _E A BT FBAT N RAERAR, BACHHF (K. SRRERIREALA C,

11.1.3 BES&DEIE

—EEBESALETESH, BET 5F2E (KR p AEHY ) ZRMEEXEZARSEN

VAR BN
T=f(pV) (11-1a)
ETRBENDETEREEE, W7 H LR E .

TR, EEBAKK (5RAEMAE MREAKK (5SRMAL) BEHFTF, 2HK
PRI AR T —3, EMEF A=, WO EFSE =2 B0 Emm S s — R AR
PR —BAS . WARFAIR, AEFTIHE R A FREAR A,

B A = s ORI B AR A0 4 57 s ] DA tH B AR S A& T AR

pV =vRT (11-1b)
K v IREHEE/RE: R=8.31]/(mol - K), ASEEEHH. X (11-1b) LHH TEESKE
RFFESE, BESSREEZMMXR. LRRY, £ARBAMIERET, ERMSERTH
HEOL BARSAEYA TR R B .

Bl 11-1 —&F[EF 0.1kg FIHEMSE, HEBAKK, BEN 47C. EHERES, &
FTRHEE, EampERERE 5/8, WERK27C. HREZDSE?

M BHIE (p VT m) K&E(P VLT m)

RERESEYS TR U TR

WA pV=TRRT
P M

KA p'V=%RT’

BAIHA, HEV A
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T p 273127 8
Am =m—m' = (0.1-0.067)kg = 0.033kg

ﬁ%om&yﬂ$

ﬂﬂ VUL e

11.2.1 ERSTE

BRESHFREMBEMAN, RAMRSEENRZATENL, BIMRRELSL T
AN, FHRERE. AEREREY, BTREMRSRAERL, FUdRPEHnKE—
FPRAEA TR P, MRIFFES, XHENIERAFHSERE. HuREEF rf+MH
%@%%W%ﬁ?ﬁﬁﬁ,%ﬁ%%ﬁﬁ%ﬁﬁ%%%&%ﬁﬁﬁq

ReFVPESMREZ I RER, FESMHEEBES . RENEFESLBHIFEHSFTE—
SE PRI R), AN A (R FR R ST AN A) . SR AN A R AR AN, I FEHEAT I
(B e A (RS, AT RN AR AR . W 112 R, EWAE 1B HJ“»’E
EHRBNME —ERKSIE, BEATRABEND), FiEELTE— it
%@#,ﬁﬁﬁ,%Wﬂ$¥%§(g‘K‘z),%E%@ﬁ~ﬁ~ﬁ T g
SZetheE, SBEHREREZHN (p, Vo T,). HTERLIRET, .
SEFREZLEEZE, a%*m%m&*%Aﬁﬁ$¥ﬁ* SN Gia bio e s
AR SNE. SREEEATRLRES, FUERSEIERRZ—
FEMERE, HEERNFNARHRTANERNHENES LAEE
EREX.

B FAAERERSLE T OEARSEHEFES, ARENSSE, ULLRTUHA p-v
B LR — &M ek zan, W 11-1 8 4 FlS B ZAFNEL . X% MERRAILTFE L.

AT, WAEHIEN, Bt RS AE .

11.2.2 HEE

T, REHHREERTE SHMESARNER. RET, REANNRERAAATS
ATFREHHRMEE (AR, CRENTREIFRES) TRMEERREER. ARHTSE
R, TEEFRRALRIT, HRMAEE (.

NEERRGRESH BERE, HRZRERE. RZ, WHHARTERERKIRE.
%Ei%%%,Eﬁ%%%ﬁ%ﬂ%ﬁﬁ%ﬁﬁ@ﬁ,EWﬂ%%n

“RAe” FEMERT, ANTENEE FRERE.

11.2.3 HfIHAE
SRR, MOFAERRARRMRZ TR OBHEA R, BEMORES, R4S

11-2 vEHFALRE
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12 BRAO¥E—2E

SRz AR R, ATIERZEMNRERERN. DREHERENRELNERE.

1. I

& X0, BIFEPIRIISh, EF AT . RGH TR ERIY
BRI, AT 4 2w, DRFRASRER BALARR .

AR R AT, WA 113 (@) Fin, USEAERD p MREARSE, HENERA
S. BRI IESNTEEBIER d B, SAATEZEF MK T A

d4 = pSdl = pdV (11-2a)

P I(pi~ s TY)

H(pp Vz\ Tz)

[ 2222207

N~
~

1T VPRV

(a) )
11-3  HERELENERY

KH, KR p AER Vv RERSETFESNESE. 1) dd FTAE 11-30b)F MERDNERE
7w, ESEERE [ ARSI TSRS TES, SEFERETA
A= j:‘pdV (11-2b)

MRE R E R AFELNRER, FIAHAKL (1-20) RATHHREFBAERT. ST
ERTHIERE, NAZERBL T LA,

(1) HMEHFTFHEEARNGER, REEA—RRETL GRS HbEXEREZEK
A,

() hEWE, FiEf. # dr>0, U d4>0, REXIFMT. & dy<0, N d4<0, Fh5txt
REGHh. % dv=0, M| d4=0, RGEAMI.

(3) B 11-3 (b) 41, RALHMEEAR, SRME T H/AENERAR, REHMM
MshE AR . N, HEMERENHERREE X, EHEBREEX. EHHE T
.

2. B8

RAEGHF 2 BB AENE RS Z BB FAEREEMAEMER GUEE) WM&, R/
g0 TR, HEBASARRPRAAER.

N4igH, REEBENSO5EBNERER. U, RES5Y)—FHEIEE.

11.24 BIA¥EE—FR

—BERT, ERGEREFZUELES, SMFX R ML AELE R 7 7E, P& AL
REMARERERNK. —NRENPES | £ RNEIRZNIPEE . £HIES,
MO RBUHRER Q. XIFMTI 4, RAWNEEHEZRNE,, NRKNEENAE=E, -E . X
BELRY:

O=AE+4 (11-32)
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G S0

R (11-32) ARSI EB—E/R. EiEH, %%M%ﬁ'&l&ﬂﬂ#‘-ﬁ — o FIRE IR G N
fE, —HBo RIRXSSM T -

A (11-32) FHENFFSHE: REAMNFRKQ0>0, REMINEHQ<0: REAGER N
AE >0, RHEWNEERD AE <0; RGXTIMMLE A>0, ShFRXRGEM) 4 <0.

MEMRNEEBREERN, #BOERE— R E

dQ =dE+ pdV (11-3b)

A (11-3a) X (11-3b) REEERFHERERNEFLERPHRIER. CRMIERIN L™
SEBEMPFELR P BEHRN, BERFN—FEREME, Mk, Bk, BEIREM. hEt
BEARD NEEEIE—FHLEE, EEAHEFEARE, NATESRMRE, RN 5
fieZh, XFEHLAEFRN ARSI RS — B E T B3GR — IS T e .

A v e

1131 BESENFEILE

1. BESEZHRIRES
RERBRBFEAENLERASELE. SRLBETHATT p #—RELERR, A%
Ak, A 114 FroR.

HASAESKTES, AT V=118 mBEESEYEHTE 7
GE-E 1 Soryp 4 [ geioalonk, St
§=ﬁ§ (11-4) ]
LR /NSREFR, BESEMIAMT), dd=0, HRH% pl——— -
Bt ] |
dQ=dE (11-5a) ¥4

114 ShdEhs
X PREATRE, X (11-52) ATRARN

0=AE (11-5b)
X (11-52) X (11-5b) R, FEFELRES, BESBEREBRHARSBHTHMNR
Zi N e,
2. ERERRE
AT RIS AES AT R P TR R, BIAE BRI, B Imol FAHAMALES
IR TR B RE K dQ, B EFF AT, FRARAAAR M) S AR AR B R R

dg
G === (11-6)
i (dT)

SRR, HESAEREBUASAKKAEES, Cp, RS EE . EFRAALE P, edmERRA
A BAT A J/(mol * K).

B (11-6) AIELRNFEEES, 1mol BRI R HKIAERN
do=C,,dT (11-7a)
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11.3 #HOFE—ERONA

XFF vmol MEASE, HWMEH LN TR, WREEAKK, M (11-72) e, 7
ARSI ) ity

Q=vC, ,(T,-T) (11-7b)
BERX (11-50) MK (11-7b), HESAENEERHEL
AE =vC,,(T,-T)) (11-8)

A (11-8) BREMBEESGKFALEGY, AEER THEAGREMERE. XEFNH
B ARMERERRE, HARKMERARNESHEREZRE, SRARMNETE
TR

11.3.2 BESEBHFELRE

1. BRESENFEIENES
ARG RF AR ERF RS . FEERLE p-v B LTS EERR, N 11-5 Fir.
BARNGAESELRES, BT p=1ER, HBERIEWETT »

BRI E TR il gt 1o 70 Al e R
|
§=tﬁi (11-9) : i
| |
WM NSRS, BASARKHRESY dQ, REX4 : |
fiThH pdv, B SE— s 0— T
dQ =dE + pdV (11-10) B 11-5 S ek

LHASAESELRES, RHREN O, EHNARBRHY,ZE
AV, WRGEXIMERI TR
A=j:’pdV=p(V2—Vl) (11-11)
R (11-10) TEFH
Q=AE +p(V,-V,) (11-12)
X (11-10) FX (11-12) R, EFELRES, HBESKERGRKHHE, —F0 R INA
SN RE, H—HoFRxTAMEh .
2. EEERAR
A THREASAESELEPREMHE, SINEEERAE. B lmol BESKAESE
SRR RN dO, WETHE AT, & CEARSA R E IR EER AR

dQ
G 52 (11-13)

KRRY, BBERERUARKE, G, it HE. KRG e ABERRAMR.
g3 (11-13) a4, JERANFEESES, 1mol HESERKKMHEN
dg=C,,dT (11-14a)
X Fvmol HARTA, LREY, AFELES, WEBTVROREHTZENT,, FREE
WAKRK, H (11-142) B9y, AIREARTAHBHEA
Q=vC,,.(T,~T) (11-14b)
3. BRAN
Tl - PR RER BN EEERAE Con SEGERIE Crp ZRKKR. XTLRA
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o

FEERNARN FR 2R, f

dQ =C, ,dT + pdV (11-15a)
K HEBSEYETTEHELMS B
pdV = RdT
RARK (11-152) &
dQ =C, ,dT +RdT (11-15b)
¥R Q1-142) AKX (11-15b) B
C,n=Cy,+R (11-16)

A (11-16) FRABRAR.
C

=28 C11-17D
y CV,m
Com M Cyp BRI LRI E . R 11-1 A H USRI LR E .
x11-1 IR S BB RABHISELE{E ( 7 1.018 x 10°Pa. 25°CHY )

¢

Sk Mi(kg/mol) Cpm/ [J/(mol * K)] Cyw! [J/(mol * K)] r= C”"
2 4.003%x10° 20.79 12.52 1.66
bz 20.18%X 107 20.79 12.68 1.64
& 39.95x% 107 20.79 12.45 1.67
£ 2.016X 107 28.82 20.44 1.41
- 28.01%107 29.12 20.80 1.40
£ 32.00% 107 29.37 20.98 1.40
2 28.97% 107 29.01 20.68 1.40
— &bk 28.01% 102 29.04 20.74 1.40
&K 44.01%X10° 36.62 28.17 1.30
—& AL 40.01%10° 36.90 28.39 1.31
gt 3408107 36.12 27.36 132
K#&ES 18.02x 103 36.21 27.82 1.30

11.3.3 BES&NFRIRE
RGEERHEAEHLER VSRR, i, —SEABEEEN T RS

R, RELEEBARAORR, REMRHEA AN RSE. BREERH5E~ER T ERKHE
(AR EATAAARZS) M, W 11-6 (a) Fin. SENRGERAMABIEZEK, BEHE
HHER AR .
HESAESELRES, =EE, HEESEYESFETASELENE
pV =1EE (11-18)

FRAFETH p-v B ER— & & FR, W 11-6 (b) Fim.



