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B8 REREHBNFER —E i

(Gas and First Law of Thermodynamics)

SESD E -y Eg]

1. BRKEIREFH R (state equations of the ideal gas)
pV =nRT

£ pVam = RT
pV = (m/M)RT
pM = oRT

A p—SM&KHHEJ1 (gaseous pressure) ;

V—S kK& H (gaseous volume) ;

n SBEYEH %(gaseous amount-of-substance ) ;

R JEE /R KA H B (molar gaseous constant) ;

T—#S1%¥ B ¥ (thermodynamics temperature) ;
V,——S AR HI EE /R 1% B (gaseous molar volume) ;
m——S & i) Ji & (gaseous mass) ;

M——S & i) BE /R Jit B (gaseous molar mass) ;
o— Ak % FE (gaseous density) o
2. BARSKRLER M AP AMFAE (two microscopic features of ideal gas)
A. B FEHEAREFEFH (no volume occupied by the molecules themselves)
B. 54 FZBIXMHEAEH I (no interactions between the molecules)
3. R (Dalton’s law of partial pressures)
[ERES T EREE RS 33 L, S E (The gaseous total pressure multiplied by the gaseous
mole fraction equals the gaseous partial pressure) .

PB = YBP
4. B 0 4 6 BLE 2 (Amagat’ s law of partial volumes)
SEW S HERE T EREE RS LLE KB (The gaseous total volume multiplied by the
gaseous mole fraction equals the gaseous partial volume) o
Vg = ygV
[Example 1-1]
WABREN VAHEBRA A AT EE, AATHERERATHER, EREF
— A #E 100C, F—NEFHOC, ABaE FHAARER, REBRAAZANEN
Two glass bubbles of the same volume V are joined with a thin tube. There is air under standard
state in the two tightly closed bubbles. I one is heated to 100°C and the other is kept at 0C, neglecting
the gas volume in the thin tube, please find the pressure of air in the glass bubbles.
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M X —MRPRZE, F-RERFER, EENMRENEAE AN po ®

WA ZENUANERD, EMNRGEAZANPRWE N 24,
n =2p,V/(RTy) = p,V/(RT,) + p,V/(RT,)

p2 =2p, T,/(T) + T;) = 2 x 101.325kPa x 373.15K/(273.15 + 373.15)K = 117kPa
[Example 1-2]

AHWCH LK - THRRAAE, AAN-—HEEZW 200’ ZEY, EEEAZ
101.325 kPa, ABEBTREAKHTE N 0.3897g, KR ABLAKRTHALWELRLI K
BAEHN o

A mixture of gases of ethane and butane at 20°C is put into a 200cm® vacuum container until the
pressure reaches 101.325 kPa. The mass of the gaseous mixture is found to be 0.3897g. Please find the

molar fraction of two components and their partial pressures.

MB: R MAEEN ny, THRHWHRHNEN ng
pV =(ns + ng)RT
m =Mun, + Mgng
HEoBEERANA LA T BZHE:
n, =0.0033mol
ng = 0.0050mol
ya = na/(na + ng) = 0.401
yg = ng/(na + ng) = 0.599
pa = yap = 40.63kPa
pe = ysp = 60.69kPa

[ Example 1 - 3)
WEH-FRARNESE, AUNAREBERENERSEAR, —H#HATRIELEAK,
H 3dm® N, 1dm®
p T P T

(1) REFEZBHEEEEH W ERMR, ERBEERT LB T, AREHFLAREEH
KA.

(2) BHEMEE, H, N, WERERZTMHE?

(3) ARG, BEAKT N, 2 E A X UREMN2RREHF T2

Theré is a container with a plank as shown in the picture. On the two sides are hydrogen and nitro-
gen gases at the same temperature and pressure. Both of them may be regarded as ideal gas.

(1) Neglecting the volume of the plank, try to find the pressure of the gaseous mixture after remov-
ing the plank, with the temperature inside the container kept constant.

(2) Are the molar volumes of H, and N, the same before and after the removing of the plank?

(3) What are the partial pressure ratio and the partial volumes of H, and N, in the gaseous mixture
after the removing of the plank?

B: (1) BE pu, = 3070 = 27
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1 _1
PN, = 3,1P = 4?
P& =Py, + PN =P
xR ERENENT X
(2) Vo = RT/p

T.p A&, VoA . KRRMENE, H fo N, WEREHRMER,

3 .1
(3 pn,: py, = 4P gp =311

RE 2 UR R

x 4dm® = 3dm’

el

Vi,
VN2 = 4 x4dm3'= 1dm3

5. RERARMTE SR (Van der Waals equation of real gas)
% F 1mol HESMAH nmol HEAKRTEBEGTRAIMERN:

(P+é)(Vm—b) = RT

(p+"i—f)(v— nb) = nRT

R o, b—EEEFE,
[Example 1-4)

4% 0°C, 40530kPa 4 Ny(g), A ABRKERAEF R R EEL TR KL ERER,
L B4E ¥ 70.3cm’ mol "

There is a sample of N,(g) at 0°C and 40530kPa. Please calculate its molar volume by using the
state equation of ideal gas and the Van der Waals equation. Experimental value is 70.3 cm’*mol ~'.

MR HEBRERIFRIUE

Vm = RT/p = 8.314] - mol™! - K~! x 273.15K/40530 x 10°Pa
=56.0cm’ * mol™'
BT R
No(g) By e84 ¥ H o = 0.1408Pa * m® - mol"%;6 = 3.913 x 10°m’ + mol™
(p+as/V2)(V,-b) = RT
HEEEERNLRTH
Ve = 73.1cm® * mol ™'
6. BB T Z (compression factor Z)
pV = ZnRT

He ZHAEREF, ZEHORDRBHEEZSEMEEIANME. B Z<18, #
ASSELBESES TES; 4 Z>168, RARLSELHEESEETES.

7. RHEMIFBE (system and surroundings )

F i (system) : RATBIF A % (The object which we study) o

3£ 3% (surroundings) : 5 R 4t % V) #H 5 9 J& Bl ¥ 43 (Surrounding parts which is closely relevant

3



to system)o

R =23

A. BIF RS (open system ): RESHIRZ MBA BB XA Y HE X (The system in
- which matter and energy can be transferred between the system and its surroundings) o

B. £ i1 Z4E (closed system ): FR40-5303 2 8] o) 38 Ba A BE B 382 (The system in which
matter cannot but energy can be transferred between the system and its surroundings) o

C. P B R4 (isolated system ): R S5IEZ B BE T RE B L H X LYW R ( The system
in which matter and energy cannot be transferred between the system and its surroundings) o

8. F 5 M4 MR (properties of system)

A. "B E (extensive property) : SRAFHIIYWHEMWBRAXR, A, W, v,
U, H % (Dependent on the amount of material present, having additive property) o

B. 3B ¥4 5 (intensive property ): S RATHEYWRM BT X, TmMtk, wp, TH
(Independent of the amount of material present, no additive property)o

9. REAIR A B (state and state function )

A. REHRA (state of system) : REEMH T L FHRE T RGR A (The sum of all macro-
scopic properties determines the state of system) o

B. R75 oK 3 (state function) : 72 WA BB FR Ky R 48 9 R 25 K 2 (Every macroscopic property is
called state function of system),

AR A BB $5 £ (features of state function) :

O REMLE-NERBEFREES S ML EREFER R Z = f(x,5) o

@ RERPIU TR ARETRENBKENKS, MESBANLBBERIR, BHRE
ABHRER = RELENESIE - REHBSHRBHE (State function changing value is dependent
of initial state and final state. That is, Alstate function] = the final value — the initial value).

@ EFER, REBEKEHT, DREFE, EEHAS; AREH, KEER (cye
process: Al state function] =0),

R MM ERRRERSE L LR

HZ=f(x.y), WH2HLN.

dz = (%)ydx + (‘g—;)xdy

10. #J1% F- 85 & (equilibrium state of thermodynamics)

REHE—FHRERHGT, SRBRONE, HA&0 070N 22 R AR A BE i 18]
A5, B RGEFTAL RS MBS FFES

WA PSR A

A. #F4 (heat equilibrium)

B. J1 345 (force equilibrium)

C. # ¥ # (phase equilibrium)

D. b2 45 ( chemical equilibrium)

11. it 5@ (process and path)

72 (process): H—EFRBERMET, REHBAEUBLESHKEZE (In a given surrounding
condition, the system change pass from initial state to final state),

4



& (path): REMMEERBILSPTE 0 1L 7 89 57 (The Sum of the system processes
go from initial state to final state),

RAENVTAIBRIH .

A B#ip, V, TAE4I#E(p, V, T change process)

B. #3{k it # (phase transformation process)

C. %781k 33 #2 (chemical change process)

WM EERA p, V, TAAITE.

O 5114 (isothermal process): T = T, = T,,, AR PBREEE, AT = 0,

@ & 13 %8 (isobaric process): p; = p; = po, TEFENEE, Ap = 0,

@ % 2 i1 # (isochoric process): V| = V,, I BPEFRFEE,AV = 0,

@ ##ad 58 (adiabatic process): Q = 0, (X T BEA I BE RIS B TE R,

® 1&F 1L (cyclic process): FIARSRBHER KT, AT = 0,AU = 0,

® XfHi1EE 5h H 3 72 (against constant external pressure process): py, = # ¥,

@ B f Rkt 72 (free expansion process): [A] EZS K ( expansion into a vacuum) o

12. #4535

P (heat): HTRASHIRZMREZWFEN T EMNERE B R (The energy is trans-
ferred as a result of temperature difference between system and surroundings), FiffS Q £m&~, 0 K
RRSRY, FEULBLS RN, MAEAIBRAR, FH 00 FR, FHEA Q.

REGEMNIFHEB I : Q > 0(Heat has been transferred to the system: Q >0),

ARG EBH: Q <O(Heat has flowed out of the system: Q <0),

Yi(work): A TRGEGHEZBIE I EWNEFREFRAEREEE R (The energy is trans-
ferred as a result of a pressure difference between system and surroundings), FIfF 5 W £xR, WAL
REBYW, FERUSBSRR, BUNEASBRBOII, B oW £R, FER AW, SHHRMER
FEUSRSER LR R R’

FEEXT RGMMTI: W >0 (work has been done on the system: W >0)

RGN : W <0 (work has been done by the system on the surroundings: W <0)

13. #7358 (thermodynamic energy)

A ERER R & B4 P BEZ I (total energy of all particles of system), LA U &R, BARE
BN J Ko ERAE T EH R (It has extensive property); &2 R HIR A B (It is state
function of system)

MF—THEERBR—-ENHIRGERN, RERER MM IHBERE, REKEZH
R, MOFRLHEE. FEM T, VIR TR, WAHEERT. VHRE, U=
AT, V),

14. #1758 — & # (first law of thermodynamics)

AU = Q + W

ERGEATHARSE .. AR AT HTE (closed system, W' =0),

15. #& W %E L (definition of enthalpy)

Hi U+ pV
HEARRRRN: JHK; BERAS B (It have extensive property) ; & & 5 IR A K
5



¥ (It is state function of system) ; #5187 B 5 K ¥ H R X (have no definite physical significance ) ;
B FHRAF A ERE TR, 48043 15 R 885 F (absolute value can’t be known ),
16. #%7E (enthalpy change)
A.AH = AU+ A(p V) R A(pV) h pV BRI E, REEREBEET AGpV) =p(V,- V)
ERE FETF AR,

T2
B. AH = J nC, dT
Tl

BEEGE ABEE AR pVT BRI R, SAEXSENEEERIRE, wWilEH
A, BESYEENEEARBERTE,
17. #1882 4L (thermodynamic energy change)

T2
AU = f nCy ndT
Tl

AGERTHEESKRE p, V., TEAH-TIIEE,

18. {HA M (the heat at constant volume ) FIH s #(the heat at constant pressure)

EERAETRERANFEENEE Q= AU (dV=0, W =0, HHARLS%)

EERAETRERKNE @, =AH (dp=0, W =0, HHARS)

19. #%F (heat capacity)

REGERERMER W =0, BHZL, ¥, FHERA0R B BT A $4 (Heat
absorbed by the system while raising unit temperature and having no phase transition, no chemical
change, W' =0),

A. & B #4 % (heat capacity at constant pressure)

- def O

B. & 2 #4% (heat capacity at constant volume)

def O
Cy(T)— %

C. BEJR B E 25 1 BE /K € 5 #4 2 (molar heat capacity at constant pressure and molar heat
capacity at constant volume)

def CE(T) _l_a_QB 1 il
Cp,m(T) n = n dT = n( T)P
' df Cy(T) 16Qy 1(aU
Cym(T) n = ndT n(aT)v

FXAa5ERTIMEEA . ThFETL. W =0 MERFMERTE,
D. Xt FEAE S (for the ideal gas):
Coom— Cyom = R
E. BERE EAA 51E B /Y% & (relation between C, , and T)
Cpm = a + bT + cI* + dT?
Cpm = a + bT + 'T™?
A¥ a, b, ¢, d, /TEEKKEE NEE,
6



20. HH LR M SR (conclusion of Joule experiment)

A BESENBOFERARBENER, U = A(T),
B. BESANBERAREENRE, H = A(T),

21. B (volume work)

VZ
W = - j pmth
Vl

A. E %11 (isochoric process): dV = 0, W = 0
. BHEHKERE (free expansion process ): poyy, = 0, W = 0
. Xt Hi4E € S JE i3 72 (against constant external pressure process) :

VZ
W =] pundV == pun(Va = V)
1

D. 348 S {& 48 53 8 (isobaric process of the ideal gas) :
W =- P(Vz - Vl) = nR(T2 - Tl)
. HAR S A 4H 18 7] 3% 13 72 (isothermal reversible process of the ideal gas):

V.
W= - nRTJ 24V _ e V2
V1 V Vl

. Cy.o 0 B BB BRAR S 44 48 3433 72 (adiabatic process of ideal gas, Cy,, is const)
W = AU = nCy (T, - T})
22, PRARA K S8 24 0] 33 i 72 75 P2 (equation of adiabatic reversible process of ideal gas)
(T/T)(Vo/ V)7t =1
(T/T7)(pa/p) 777 =1
(p2/p)(Vo/ V)7 =1
ERXF y= Cp,m/CV,mﬁ:jil?@m*gﬁ(adiabatic exponent) , EH T C, m- Cy. NEH, B
BT PR pVT M
23, PRIk o 30 ) 3 R 5 8 3 85 (work of adiabatic reversible process of ideal gas)

2-1
-SRI ]2 -
Cr-1W, Ty - 1lip

@I/

=

= nRTIn P2 !
D

g

[ Example 1 - 5]
lmol Ny(g), #4748 E X 273.15K, &4 % 101.3kPa, 4% ¥ B KB R &R 24, it

YRH Q. W, AU, AH(Ny: Crm=2R)

1 mol N,(g) expands adiabatically and reversibly to twice its volume, with the initial temperature at
273.15K and the pressure 101.3kPa. Please calculate @, W, AU, AH of this process(Ny: Cy =

2R)s
W SHTHLEF Q=0

R N
/A% 2
T, =(T/;) « Ty = 0.55 x 273.15K = 207.0K



T, ! B)
AU =JT nCV,de = nCV,m( T2 - Tl) = [l X

5 x 8.314 x (207.0 - 273.15)|J = - 1.375J

T.
AH =JT’ncp,de = nCym(Ty — T = [1x £ x8.314 x (207.0 - 273.15)]J = - 1.925K)
1

W =AU = - 1.375k]
[ Example 1 - 6]

Imol Ny(g), ¥AME X 273.15K, /&A% 101.3kPa, EiE T3 WK E RAARM 2 &, it
FhRREH Q. W, AU, AH(Ny: Cyn=2R).

1 mol N,(g) expands isothermally and reversibly to twice its volume, with the initial temperature at
273.15K and the pressure at 101. 3 kPa. Please calculate Q, W, AU, AH of this process(N,:

CV,ngR)o
M B N(WAEBEK, AT =0 AU =AH =0

v, ¥y
W = —JledV = — nRTIn v, =

(-1 x8.314 x 273.15In2) J = — 1.574k]
Q =-W = 1.574k]
[ Example 1-7)
2mol £ B £ 54K, Cp..=3.5R, H#H A 100kPa, 50dm’, 418 & kK H ¥ A 2|
200kPa, FiEE % HFEEKFLE/DE 25dn’, REMLEW Q, W, AU R AH,
2 mol of ideal gas with Cp ,, =3.5R at 100kPa and 50dm’ is firstly heated isochoricly to a pressure

of 200 kPa then is cooled isobaricly to a volume of 25 dm®. Please calculate Q, W, AU and AH of the

whole process.
M. BenBYRTH
n=2mol, BERH&., C, ,=3.5R, Cyn,=2.5R

P = lmkPa P3 = p2
, dv=0 [p2 = 200kPa g, - o s
Vi = S0dm® —— —>{ V3 = 25dm
V, = ¥y
T Ty
#emBERN pV=nRT
% piVi/Ty =paVa/ Ty = p3Vs/Ts
T, =T; = T,/2
=0 Vl/n R = 3007K
AU = nCV,m(T3 -— Tl) =0
AH = nCp,m( T3 - Tl) = 0

W =W, =-nR(T; -~ T,) = 5.00kJ
Q =AU - W = - 5.00kJ
[ Example 1 - 8]
5mol N JE FHE A M 300K, 200kPa, 4 18 i ik 2| [ ) S0kPa, P4 # T3
EHEEKSEN K 200kPa, R KBZBE T REATREQ, W, AU X AH,
8



5mol of a double atomic ideal gas from the initial state of 300K and 200kPa expands firstly isother-
mally and reversibly to 50 kPa. Then it is compressed reversibly and adiabatic ally to a pressure of 200

kPa. Please calculate the temperature T of the end state and ¢, W, AU. AH of the whole process.
B MEDRYTRTH n=5mol

p1 = 200kPa a7 -0 [p2 = 50kPa ¢ - o [p3; = 200kPa
{T, = 300K {T2=300K—){T3
Cym = 52R,C, , = 1/2R
TRQNEHRTHE
(TS/T2)(P3/P2)(1_7)/7 =1
¥ HERNE T;=445.8K
BT AU =nCy (T3 - T;) = 15.15k]
AH =n C, (Ts = T;) = 21.21k]
Q=0Q, = - W, = nRTIlnp,/p, = 17.29k]
W =AU - Q = - 2.41kJ
24. B Piidk B (extent of reaction)

&. = AnB/vB
& FF RO FF 6 B = B B S TR L o
[Example 1-9]

25CT, FREANEBTH 10g BHE CoHg(s) ET B M 0,(g) F X2 MBE A CO(g)
f1 H,0(1), IEH2 M #H 401.727 kJ, K

(1) CyoHg(s) +120,(g) =10 CO,(g) +4 H,0 (1) K B 3 £
(2) CmHs(S) 94] ACUE;
(3) CoHg(s) ¥ A HS,

Under 25°C and in a tightly closed isochoric container, 10g of naphthalene C;oHg(s) was completely

combusted into CO,(g) and H,O(1) in excess 0,(g), releasing heat of 401.727 kJ. Please calculate:
(1) Extent of reaction C;oHg(s) + 120,(g) = 10C0O,(g) + 4 H,0(1);
(2) A;Ug of CloHs(S);

(3) AHS, of CoHg(s);
f: (DEHRRAERYER. BEERH,
CioHs(s) + 12 0,(g) =10 CO,(g) + 4H,0(1)
BB ERTE M=128g-mol ™", Wb R 5Ltk E
§ =Ang/vg = (Am/M)/V(g)
=(-10 g/128g - mol~!) /(- 1)
=0.078 mol
(2) HRWH Qy= —401.727k] BAEER, EE, W =0, £=0.078 mol B KRB,
% £=1mol i, ACU(3=QV,m=QV/5
= — 401.727kJ/0.078mol
= — 5148.96k] - mol!



(3) > up(g) RT == 2 x 8.314] - K-'mol~! x 298.15K
= — 4.958k] - mol™!

AHS = AU+ 2 vy - (9)RT
= - (5148.96 + 4.958)kJ - mol~!
= - 5153.91kJ + mol™!

25. brife PR /R 4 R (standard molar enthalpy of formation)

TERE THAREST, HREHSHATER lmd k&Y B, BT RLEY BAER
BF T FHOARAEBE RS . W AHS FR, B47: kI/mol B J/mole A “f" TR A MR B o

26. B PR /R R BEHRY (standard molar enthalpy of combustion)

ERETT, ImlWHEBRLEAMRHEFBRE FTIHRE =W WinEEREE, U
AHS FR, BL: kJ/mol B% J/mol, Hp“c"®BARBREERN

27. b B8 /5 UL R (standard molar enthalpy change of reaction)

AHS = 2 veAH(B,B) = - 2 vpA HS(B,B)

i AHS(B, B) K AHS(B, B)AFHIAHZS N B MR B MR HEEE /K 4 BUAE FAm HE /R
[ Example 1 -10]

B 4 B B : CHyCOOH(1) + CHsOH(1)=—CH;CO0C,Hs (1) + H,0(1) % 298.15K ¥ A HQ
(298K) = —9.2kJ/mol, H % A HS(C,HsOH, 1, 298K) = - 1366.91k)/mol , A.HS(CH;COOH,
1, 298K) = —873.8k]/mol, AH2(CO,, g, 298K) = —393.511k}/mol, AHS(H,0, 1, 298K) =
—285.838k]/mol, K AHS(CH;CO0C,Hs, 1, 298K) =7

Given: CH;COOH (1) + GHsOH (1) CH;COOC,Hs (1) + H,0 (1) at 298.15K,
AH2(298K) = —9.2k]/mol, A, HS(CHsOH, 1, 298K) = - 1366.91k]/mol) , A HS(CH;COOH,
1, 298K) = — 873.8kJ/mol, AHS(CO,, g, 298K) = — 393.511k]/mol, AHS(H,0, 1, 298K) =
—285.838kJ/mol. Please find A;HS(CH;COOC,Hs, 1, 298K).

R XTRM

CH,COOH(1) + C,HsOH(1) = CH;CO0C,Hs(1) + H,0(1)
AHS(298K) = - [AH2(H,0,1,298K) + A HS(CH;COOC,Hs,1,298K)
- A H®(CH;COOH, 1,298K) — A, HE(C,HsCH,1,298K) ]

Bl —9.200k] mol ! = - [0+ A,HS(CH;COOC,Hs, 1, 298K) + 873.8kJ-mol ' + 1366.91kJ*
mol ']

& A HS(CH;COOC,Hs, 1, 298K) = —2231.5k]*mol ™!

xt CH;COOCHs MR R B, KRB FRAKTH

CH;COOC,Hs (1) + 50,(g)=—=4C0,(g) + 4H,0(1)

A HE (CH;CO0C,Hs, 1, 298K) = A HS(298K)

i A HS(298K) = — A;HS (CH;COOC,Hs, 1, 298K) — 0 + 4A:HS(CO,, g, 298K) + 4AHT
(H,0, 1, 298K) = A, HS(CH;CO0C,Hs, 1, 298K)

F & AHS(CH;CO0CHs, 1, 298K) = — A HS(CH;COOCHs, 1, 298K) +4AHS(CO;,, s,
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298K) + 4A:HS(H,0, 1, 298K) = —485.9kJ -mol !
28. AHS HSRBEMRR—BEBE KA K (Kirchhoff’ s formula)

AHE(T,) = AHY(T) + [ "D, mdT

RH AC,, = E vgC,,m(B), EE T AL M 1E FE it B2 (No phase transition and iso-
baric process) .
[ Example 1 -11]

% FFI & K CH;0H(g) + HCI(g)——CHsCl(g) + H,0(g) # AHS (393 K) F A, US (393
K), B4

1 AHQ(298K) /kJ*mol ™! C, /1K' -mol~!

C,HsCl(g) -105.0 13.07 +188.5x 107 3( T/K)
H,0(g) -241.84 30.00 +10.71 x 1073( T/K)
C,HsOH(g) -235.3 19.07 +212.7x1073( T/K)
HCl(g) -92.31 26.53 +4.62x1073(T/K)

Please calculate A, HS (393 K) and A,US (393K) of the reaction: C,H;OH(g) + HCl(g) ——
C,H;Cl(g) + H,0(g) . Given:

substance AHY(298K) /K mol ™' C, /J*K ' +mol ™!

C,HsCl(g) -105.0 13.07 + 188.5 x 10~3( T/K)
H,0(g) -241.84 30.00 +10.71x1073(T/K)
C,H;0H(g) -235.3 19.07 +212.7x 10~3(T/K)
HCI(g) -92.31 26.53 +4.62x1073(T/K)

ﬁ: Ang(298K) =AIHS(C2H5C1’ 1Y) 298K)+A1"H(;)1(H209 8> 298K) _Afoc;?(CZHSOH;
g» 298K) - AH2(HCl, g, 298K) = - 19.23k]* mol !

393
AHS(393K) = A HS(298K) + JmZvBCp,m(B)dT
D v8C, n(B) = = 2.53 — 18.09 x 10-3( T/K)
A HZ(393K) = - 19.23k] « mol™! + JZ(- 2.53 - 18.09 x 1073T)dT

= — 20.06kJ + mol™!
AUS(393K) = A HE(393K) — RT D, vp(g)

= — 20.06k] * mol™!

29. #&idF (phase transformation process)

#H7E (phase transformation) : —E&KMT, WERKEPREMNRERAEZEN (change of sub-
stance state of aggregation in given conditions) o

A 1% 87 (reversible phase transformation ): #81E % H7& S HHZE

A 3% H4AF (irreversible phase transformation ): 38 3R IE ¥ A28 S AOAHEE,

A. HZE# Q(heat of phase transition) & #H25%% AH (heat of phase transition Q and enthalpy of
phase transition AH )
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