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R 20 PR ERBIAR Y RE N, 1995 48, By R A AR 245 S fE Ry
TR R B OB —— R PR T SRR A5 O W IR RO 55 TS 2004 4F U RN 5 A A3 0
MEEAMIES— K FEES.

PIIR = 35 R SR P TR T8 B, SRR — T TE AU R LIS B LT BT 8 S A L Tl
MR AR REE . SRR E R T A o 3B IO . SR B TR A
EATUA S BT BT AR . BRI T SR 5 BE R R B A NB £, 4 F A
PEBR MBS 1/, B shA R LU AR AT 8 . 7EM AL 22 4T P 5 7 M 2 I s it e A 1
BRSETH IR R . WETE IR B 7 v LA K2 B 43t RO 598 1V 22 30 400 R LA T 25 S i L 1 4k
VWAL PT RFH » BT ABI ST S TE 1 B S 36 J2 B7 R O WL A R AR L

AFEDFY R R R — R, TIRERE SR P ) “ AR SR (M 2 A A
AT, BRI S SR B B SRR A 5, T IR SR UUE A TR
FEIRIL, G0 18 R S PRSP R 7 A L LR A B — S 5 5L RS MR B e
itk

i R AR (R SRR ) RS p RAR VAR T 3Py e 1
KR TIRHPRE .

L HRe%

VIR TR m R AR A4 R AR SR M, 8037 A B /R (o) , B

m

n= =r

M

2. B

EEERATRMER LA . SO R (Pa), S FREREZH 1 450N
FEHIEMI IR 1 Pa, i 1 Pa=1 N« m™?, J @, % F T (kPa) 2 Jk i (MPa) £
751 kPa=10°Pa,1 MPa=10° Pa, #L%E 100 kPa JARUEE A7, A p° %R, 1 p°=100 kPa,

3. BAE 4

ISR BE UK B =48 AR EE (273,16 KD B9 1/273. 16 4 8 B B9 B8 431 , Bk 0 FF 4R ¢



2 REEGMES %)

(Kelvin), IFF 5 KOP)FR., HIFRE T SBREE  BXR.
T/K=t/C + 273.15 = t/C +273

4, 1hAR

R BRI K () . REAS SV S ST B3 R B R (L), 1 L=
1dm*=10"3m?’,

SRR IEARRE AT LA R Ny - SURAIR S BERE FE 7 T 22, thbE IR A, B 5 &0 &
AR, BEUEERARERISIR, XFER 550 T M5 T RBEARZ A X, Xtk
BB T2 F B 450 CANEE A TR L IR T A SR A7) «

AREMOTEEMYEER . AT BN BERESEKIANRRAE, REITIE SRS
A 7 78 S LT B

$1.1 WMEAKWIANAZ K

—. B X EE# (Boyle’s law)

1662 3 LHBARBFE T W T RIS E DR R. M8 T MRS
TEF AR FE T T B ARAR , T B0 HE A AR AR DA A FE AR PR Y5 BB 9 R — s i, X T
FE B SR FLARFR S HLE ) U G B

1
Ve (1. D
P p

3 — A [ B U » Yk A o B4 it
PV = C CE%D (1.2)
A :C 5 E R RN EA X E . Ty
T ARZHAERREMRE (S P % ES) T RBIR
Wk s . A A R E A, W 11 -
A AEp VB EATASERA Gsotherm) ) FR . BT g\ sprrasn p 5 v p REwE
B— MR BT DU H— 2 iR .

T,

Z. BE-% - B7F% T2 (Charles-Gay-Lussac’s law)

1787 4E3k E Y H 2% K A& H (J. Charles), 1802 4E: E L% R MY ALK % « BgEw
(Gay-Lussao) %X THEEE TRAENARSEEN AR, EidSREAR T K26,
“TEREET REEAE 1C, RSN ARB IS E TS K ERERY 1/273. 157, HA
KERN:

_ £ \_y @115+0
V=Vo(lt+gmiz)=Vo 273. 15 (L33

KbV, BEBSIMETE OCHAARTE; ¢ RS AR B9 48 S I (Celsius temperature) , i,
R F-35 - B ERE.

K% R Y —E BV SRR R E R, HAMEE V=0 B % 7ER— R
FE b ZIREER —273.15°C, dUbBAR S —~ B R4 XHREE D BEE, IS &R T=0,



FBlE |5 & 3

N4 T=273. 15+, M T ¥R A T2 18 B (thermodynamic temperature) B R IR
(Kelvin) , ff5 4 K,0°C #1220 B T,=273. 15 K, FE i =R A S R

T
V= Vo Lo
—HBEMAIRSCGRAR RN B, A -3 « B

BLATE A«

Meec T (1.5
vi_T, . B 1 pFEAI
19 v, " T, (1. 6)

T

B . 34 1 — R 5 0RO PR 5 30 ) 2 4 B L
. R 5, ATA%ES (sopiestic line) kEmgmm- B2 EATERSHEY
Ho BEEREE, W L2 R A B S ¥YSTXEENR
BIEES,

=. PT{R{n{E F E & (Avogadro’s law)

1811 £ A M2 R BT AR A8 25 2 o “ 74 [5) 1L B LR 0 F A IR0 MR R O [ 2
Yy AR MRS 85T 5 BB BB AIARIE A 2105 50 ST E 52 H A
—ARTERR . XA B B MO RS PR I R AR SR e B A, R [ UL R
TR BT S E W FERMEN . HEYRGRR n, BB R AR V.,
SR ER R -

V=nV,
ST RGN R R AR MR . TR W
Voo N (1.7)

YOI B BE JR BB T80 B BT AR A48 2 3 %K (Avogadro’s constant) . HEL{E -
Ly = 6.022 X 10* mol™

L2 EASKHRAFER

B 4 5 %€ B AT A, Boyle M Gay-Lussac E REETE p.V. T =0ih A — T L E
TR T AR, 19 HEMA AL ERFXEREIHERT A% —2=, Him
/(1]

BAH 1 mol S WHERE R (p1 Vi T TEERFME T EBFIEHH po B SAKREIR
SENRTRE P V. Ty . RIERIFEHRE, BASRES T, , WSR2 SR i,
Bl Vo To) . TERXFA TR E—5 R ER T I0E , 77 LR L E AR

piVy = PZVZ/
FAREETAR, TLHZE - Bk e,
v _V,
Bp T

BHEPNAHN, 715
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»V, = szz/ = Do %Tl
2

Bp

Vi _ pVs
T T, (1. 8

B FRRIR S IR LR SR RAL A E 19, BT A

PIT‘I’I _ PZT‘Z’Z o ngYs S PT_V = BB(R) (1.9)
R ASEER, HARXTE K.
PV =RT (1. 10)
HRENY R EE 7 B/R,Va=V/n, N
pV = nRT (1.1D)

XBREBEASARE TR, RER XGRS AERA A IR BB FR R BE IR S 8
(mole gas constant) , BEARSMACIRZS 77 2 R 8 7 7EMRE T SCI0 po 2L /Y |, BF LA E T
ETSEBTH.
EHOTHBRASTH N FR, M N=nL,,4 R/La=k, (1. 1D XA E K.
»V = NkT (1.12)
k R 3% %% % % % (Boltzmann constant) , B{2%& ¥ ¥ £=1. 381 X107 2] « K~ !,

XS, i R=LLR R (U BT RARA. 00,2 g 76 0 CRIBEMIT 1 dm’

B A% R e A= R F1 2k 227 kPa, [ i .

R _2.27X10°N * m 2X1X10*m®
0.1 molX273.15 K

=8.314N+em+*K™' *mol™'=8.314] « K » mol™!
PR > AR (L 1D FRLE p—~0 BHRE ORI R (8 R— (2

HH R FISMEE SRR (P Vi) 1, 0o (B NTTSRASKERE Y R 18
TEIRH®IF, FEF B KRS E (atm, 1 atm=760 mmHg) , R {HF A %75 % -
R=0.08206 L. * atm * mol™! « K™'=82, 06 mL + atm *» mol™! « K™!

A D RSB REARET SAE M. BERE , E OB, SERFT h s
B 1D s RZREBR, EABK, BT ER (L 1D, ZRE SRS IAE
FEABTEHRRRE T RN, & —FEE AR, FILAR 2 HEE S RS TR, i
WA TEAEMT R T nap VN T BIRRFF A B SARES BRI SR B S A,

FERHEEOLT  KEFSAEFRE ET o UBEEEASE, (Hh G RS A mERL,
— MR . MEBALE R BN s B AY SR (0 H, \He Ar 45) , f54 BIAE SRR S R
AR BE AN IV BRI 9 5 T2 5 WAL i, B A A8 S ik (dn CO, \NH . SO, %), 5
B EAR SRS 7 2 A IR B AN R V8 B .

FAFEAE AR S T R SAARAT e, SEPR B RME SR FREET AR S, T2
[BITCAHELAE A7 » Bt 2 738 KR 3 A SR A AR BRER AT LA L BB R 45 . SRSk R A
Sy F Z 616 B E %5 (8] T AR FE 48 » 43 F IR A7 76 M LV T - 7 BE I I ) 18 ok T 4 L 091 s 445

TEL L

),



B1E 5 & 5

B ASKBR R AT B ERARAT . MEBALA AR5 5 WAL B9 AR 1, BT 40 TR 2|
T  FE— R 1T AT LA B R A F IR B AE AT 7 s N T SE A & TRAR S O S AR

$1.3 BABEEAHKT&

— . /RIS EFEE (Dalton’s law of partial pressure)

PRI HEEMB SRR EY KSASRERAY) . # /R (Dalton) FBF
TR AR —Fh URERA SR A SURAFERI R, B - SRR A4 H 105 — o A BTG
) He 7755 A [F)— R BE T B0 o 7 3 2 BRI BT AN B R H1 TR . 84N SR BTG 14 FE 11
%J’EW‘]B’J&J\EJJ

BRI E SE B 15t LR LS L A SRR B B S SR B F7 pys AR 2 I 77
ETHFEERMBESZARDES p BENTFRXR.

P T b=t + P+ gy e (1.13)

ENE R iﬁﬁﬁﬁﬁﬁ (law of partial pressure)
AL A SRR N B AR SR 9 4T Sy B M AR S AR S B AN FIR S S thE
A. .

RT
P = D b= Z; (1.14)

P _m (1.15)
n

i'CEF': X j‘]i éﬂﬁﬂ@@fﬁﬁﬁo

=, MBS EFRE R (Amagat’s law of partial volume)

[FJ 5 » BT 3k S8 R T PR RRE i, BTS2 A0 O M AU RS S A B P 7E L
TR & AR IR R IR BT 5 AR, IR A SRR BB FAMARZ fl, B,

Ve = DIV, =Vi+V, +V, +es 4V, (1.16)
V,‘ _i = )
P=ey (1.17)

ZARY FEFRMGERMT IR A R — SR B BE IR 535007 LS Mk B 1
BB

14 XFEAEATHPAEREARSFRANBE

LR RAEMRE T A I A IR B A SR S r s, 8 9 76 FE 1 R K B
PV’“FFJ{E/J\T LMERRENTENERAT 1. HIERRESFZIEFEMIERS,
URSFARSH—EHERR. HERNEBBSERE T BRI oV, LRAEM RT 14
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s (B =1 ) MHSERR AR pVi STRAEAE LR RT (R4 B 7 LU AR F 2 5

Al B SE PR AR A AR B 25

.4
2= (1.18)

HFMBE 2 = L W TR "
Z#LZIKANG 1 R R gk EES /I
PRI 1.3 P2 T LR TR E— BB PV

BAFE 1 LA . — B PR 0 55— FE 4 CH
T Z W B FE TSR 0 H, 535 —F 2

CO,
FEZ5 T 7 15 FE A S B FE 7 R 728 /18 » 24355
— BT TR IGEEAT , B2 R A7 38 b T4, 4 5
CO,.CH, %. L3 JUMEIRSEE pVa~p ZBG

FEL L X TF [ — R A L_EPIAR R SUAR AT RE
KA. REBGE N He B9 pVi~p MR IR ER— RS R 10 2498 B BNk H. MRALIR B
BB/ pVi~p BIZHURE T56 AR s m] I, FR4a R 7 Rl <A ) B 1 i BEAR 1

—. EEEFERX

N TR LIRREEOL, TR TiF SRS T KA AR HORES
TR S ABISAIES L, AR5 AZLKZIET. 2B L8R L 200 ZRIEEES
HEPRE TR . I AR 2 e .

B T2 S B R B ABIR 2R T A B B 5 A BRI TR 5] 7, X
X TR T SRR BE /N 3T (B R R U0 5 SEPRBY » T 24 AR R BRI AR5 85X w4
HEK. 1873 A (van der Waals) JUX P4~ J7 T X BAE UAHEAT T BIE. FEEINA
SR B 25 8] B AT BR A A AR AR AR A B AR REL 3T 1 mol A, X4 4

B b, AEBI IR0 1 mol SRS TFHABUG 4 £, b=1La (5 ). HIET HERE

B TR BRI . 2> T RIBE R, 5103, AT LAZ RS ATt . 2438 B HE AR R AL IR
B, FIRIBEAE S AR EL S N BHE K. T TN 2T, Z B PBED T35 IS
IR T2 5 T HE LA RE R L 5| 5 03 B T AR BE T i AR R IR Z R

PEE Ay =a (22 ) P HOA A B S5 B FE ) MR AR AR S R 25 st i
BTSN, % RN R A BRI T

2
(p%—a—‘%)(V*nb):nRT (1.19)
XFF 1 mol Sk, A
(p+57)(Va—6 =RT (1. 20)

KL 1DMA . 200 g RTEEE F R, HF o 1o HEEEEE YRR E
LSRR TEEEEE o T b WBEIIAT -1,



FIE | & 7

T1L1 —ERISENEEEEY

R (Pa » m6a° mol™%) (10_4m3b~ mol ™) R (Pa + m6a~ mol™%) (10'4m3b° mol™!)
Ar 0.1353 0. 32 NO 0. 146 0. 289

Cl, 0.634 3 0. 542 NH; 0.424 6 0. 372

H, 0.024 53 0.2651 H.S 0.4514 0.437 9

N, 0.1370 0. 387 CO 0.147 2 0.394 8

O, 0.138 2 0.3186 CO, 0. 3658 0. 428 6
H,O 0.553 2 0. 305 CH, 0. 2302 0. 430

1% B (CRC Handbook of physics and Chemistry), 78th ed, 1997—1998, pp. 6—44

= SEHEALRIE RS

SEHESE , TC IR Rl AR AT LI RR IR B I8 R 2 AL . 1869 4 fB 37 (Andrews
DHATTRELE 181 CO, AL FIE S R BERAFAS LA R A0 1. 4,

120
110
100
90
80
70

p/100 kPa

60
50 k'
40

40 80 120 160 200 240 280
V/107 dm’

E 1.4 CO. M p~V. EiBL

AR MR — R E T BB BEE IR R, K o~V SRS, N
P o T AR i R TR TS SRR R M 0 B R, YR R R A A TR O 2% T
IR BEART 30. 98°C , SR IRLR ) P 3 th B — B S M A AR AT I K PR BE. 1 13, 1C 4R 4,
HEAMYEES  d g CO, KRS FE SN, ABLE B/, HEF h 2, AT

S WBVEIARA . hke Bey 13 1°C F RSB TA X . IR , SORPiAE T
i XS 240 FE 2] 30. 98°C U4 K — 48 CANEIFF & 25, I A5 SO FE 11 7. 386 MPa,
BT XFRAET , ZRABRA R A % A, R R RO, Tovk K BSR4
6 BE R F 30. 98°CHF , Tt 25 K 9 g th Fork i —EALBRIRAL » 30. 98°CHEH CO, NG 5
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BB
SEISIE B, HAb S AR R AR 5 AR R . R AR Y B R IR R A
I UL (critical temperature) (T.) , /& T Il F R , W RANREAS S FAFE. ERFRET
S S AR AL BT 75 0 9 e/ N 1 FR A i 57 e 7 Ceritical pressure) (po) . 1 mol ) R7E I
SR BE RN B ST BT i B RRAR Ml A AR (critical volume) (V) . T i R EE T 1
KR E S p. FFE BRZS I 1. 4 F 8 b SDFR A G FORZS (critical state) B 5 & (crit-
ical point),

RATE VLA “SAR” , — R /RTE I TR BE A _E B S Y, 1 “ 28087 0 3R 7E I 57 1R B8
LT EIR, RO “ZRERE A BER L.

£1.2 —ENRNOERSY

Yy T.(K) P.(MPa) V.(cm®. mol™)
Cl 416.9 7.991 123
Br, 144. 13 5.172 66
H, 32, 97 1. 293 65
NO 180 6. 48 58
N, 126. 21 3.39 90
O, 154. 59 5. 047 73

CH, 190. 56 4, 599 98. 60
CcO 132. 91 3. 499 93

NH; 405. 5 11. 35 72

H;O 647. 14 22.06 56

1% B ( CRC Handbook of Physics and Chemistry),78th ed. 197—1998, pp. 6—52

s SRS RO ey AR I R AR, 7T 6 S UL B NG L ) S R S
AR o Fb; FRER T LI o F1 b BOEE B LE EOR 5 W E B i 5 IR 7R R
Vem)o

XEF p~V B EROIE A 14t o 40 RIBRIB & ERE B (S5) =0,

T(‘

(58) = o FHERAERBYER p = oy — o - R—BHARIB 8 B,

kD
op s RT. 2a _
(av)n Vem — b)? +V§,m 0
(S58) 0 gy = 0
aV2 Te (Vc,m _ b)3 Vg.m

fink
(# 55 ) (Vem —B) = RT.

Eﬁz;&:j: Vc,m\ Tcx pc Eg—_:.j_ﬁjj‘ﬂgﬂi muﬁﬁ%:
Vem = 3b (1:21)



