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F1E AFEHRAFEM

L1 2% B3R

(1) ERIFER S FRH A S EARNRK,
(2) BIAPAL2E NS ; EREI/RE R (KirchhofH /A5,
(3) ERMAMITE; THRBRETE X,

L2 NAEBME
L.2.1 RAZFEARHES
L. AR A AR
P2 RIS S AR K R (system) . BN 22K R B K B IOUR 744
B 2 AR

R R Z A0 5k F % U)AH S ) JE BBl 3B 43 R i 3745 (surrounding) . KR 53055
Z I8 AT AAG B S i ST, e mT DR AR S A AL,

(1) MFFAZR (open system) , {RZR GIBEEBEA Y Hsc#, LA RER k.

(2) HIMAZR (closed system), KR SHIEE RAHREEACH, A Y RACH .
R R Y B e,

(3) PRILAK F (isolated system), & FR 5335 (8] BE o4 i 28 #e, X L RE &=
e,

2. REMHER
R 3 A 22 R3S ) 7 W g B R A4 2R B9 R (property of system) , 3l T,
V.p .U.H.S.G.F %,

(1) "R (extensive properties) . MARXFMRABE SR RS &
BIE L, BA A

(2) 58P i (intensive properties) , XTI EBME SRR S BRI K,
FomAE, I T poCE R 5,



« 2. MBAFFTIRF

3. RERRE R

AR (state) B AR R B R R AL ARG R, A RTE—EHKMHT
FAETER. POl 2Erh o A 2 0 22 M Bk iR I R RS

14 2 R A B0 SUBUR TR R RS BT RARAS 1 BB eR B, B LU &R
O B SURRIRZS PR B (state function)

R, — NGl R 3 R RS T A RSB KE, T.p.V
R AN ERESH =R, Flin, FaY EEAERGRSHREFER
PSR (U T p) Keifi e, WA R E R T.p MR Z=f(T.p).

RS BB INELL, FERCE E R 2 I RS . RRBRE1AE
FPRE 2, R RBN AR R 5ERRNG ASE R, 5RkdEEX.

4. IR 514

RAEZEA R 23 FR AT 2 (process) .

56 AL A BLAA S BRFR A i 42 (path) .

=3 3

aA+dD=—=gG+hH
Rp
0= ZVBRB

FH Ry BRI =Y 50 HYR B B BE G T Y, v £2R1E,
Bl va=—a,vp=—d; X T vu RIEME, B vs=gvu=h). vs BEHHN 1. TER
N FFIGR BT, M B B R BN np.o RLE] ¢ BFZ], ) B (W BB 76,00 R
Nk EE & 8 SUH

Ang __ np,; —MB,o

g="=—"—"" mol
VB VB
LR INEAL
de = ma
VB
Rp
dngp,, = wvpd€
AR
Ang,, = vgA§

R RIE— SN 4 RS I (8] J5 AT WLEE B4 28 P 24 A Bl 1] A2



F1F RFERAFAH « 3.

b, XFHRER A ES . ZHERSIHBERE KR &30 ] LR AR R FA
ANFERT B R4k , 44 2R BT AR B RZSFR R #8412 4575 (thermodynamic equilibrium)

1R ZR BT 22 A 7S N R B L 46 LA T LA 4 : O #4F- 4 (thermal equilibri-
um) , PR R A& ERAM IR T F1%: HL 5 5F 5500 B A% 5 @ 1 -4 (mechanic equilibri-
um) , KRR T4 FE S AHSE AR R 5B FAR R A XL O+ F 1
(phase equilibrium) , {4 & P £5- 48 i 4 LRI B5 B AS B s (] 2B 4K ; @ Ak 24 -5 ( chemi-
cal equilibrium) , & 2 ) 4 A BE AT B 2R 1k

6. #52

kR 5B RIAREZF5IRMEER R IFR I (heat) , FH Q R, AH
FLAE R BRI, Q S IEAE ; IR R, Q M fE.,
P R 5 IR5E 8] R S 22 s A LR “ 117 5 2 A RE B Ji 3h AR I 3 (work) , Zh LA
5 W Fin . AHIE . ARXHER BTN, W>0; (kR 3355 f52h , W<,
#A2 R FRTN (volume work) B W EE ., AR F A RIE L 42
METh . BARRRIUINES p. BB T AV, B NE S p B1ER 718 S
A T5 A R R i R . R AE R
SW =— p.dV
AR, ATRERNES p REAEES p., B p=p..
W= f »dV
— LA EEO T R E T .

B4 E T2
W=—p.AV

W =— EpedV,- =0

FHAR S AR R 1R AT %t AR
N AC _ Vo _ b
W= Jvl pdV =—nRTln 2 == nRTn

HHESE B HEK(p. =03
W=0
BRARFILASD , BTN R SR M HAMTh , AT S W R, W th BRIE A FRTh
(nonvolume work) ,

1.2.2 HAZFREMPNEZEE—FEE
HIAERY —FHER, EAEEEHR A5 NEANR A EHES T IREN



4 YT L

Q+W, i 5@ BT X MR A 1288 (thermodynamic energy) , HfFS U
FoR . IWRRR S FERER L XHE T HIE .,
A RS 25— F 2 (first law of thermodynamics) i /& Bt & ~F1E B 2 7F
P A2E R R R R AN
dU =8Q+W 1 AU=Q+W

1.2.3 1
& (enthalpy) & X H=U+pV, JG RS R T B R, X ETTEHE .
1.2.4 #fHE

BAEMR.Q =AU;dQy=dU  HFHERTHMIIER T
EE#.Q,=AH;3Q,=dH  HFAKRITHAMINE ELRE
HHAE#:AH=Q, SE IR E T SRR AR DR

5 (heat capacity) : K R ICHHAE . o250 AR BEBUE 1K B ik
E R EE IR ZE (molar heat capacity at constant volume)

TEJEE /R (molar heat capacity at constant pressure)

Q. "
C”‘““:Sdfr :<99P§“ )l,

HHAE S 4K (ideal gas) :Cpm—Cy.m=R
FBEIRRA HSIREMER AR
Cpm=a+tbT+cT?
Cpm=a+b'T+c'T™*

1.2.5 #hEFF—EREBESERHEA

RIS MR Bk (B K BEERUER dT=0(k R 5HETHE
LT LGS

Uy _ (U\ _ dH\ _ (dH\ _
(W)T_<9p)r—0 (aV)T——<ap)T_O
FAB SRR 2268 U Koks H R BB K3 5 R 2T K .
2. EAAMK AU.AH #3+ F

TE R AR



1% RERANFER ©5 -

AU=0, AH=0, —Q=W_—nRT1n“§ BT
-

2,
ToAb A4k T R E A RS R
Al G T, . AR ffncv,de

dH = nCpndT AH = [ nC,.dT
3. ARG T A AL
Ty
Q=0, AU=W= j nCrndT  CHABSARAHAATR A 5 D
1

Vi o Conin®2 GmAmA ke T AR

Bl 28— mln Cpmln 7 A

V1
1.2.6 #ANFE-—EREXLFTURAINA
1. tb% R A5

Yt
aA+dD—gG+hH

aH, =8H = wBH _ o fp m ks A = Lmol B FEH

MU =80 =00 — Q. RS SRR A2 = Imol i

ERI
2. FERFEM AH, 5 AU, X %

AHor = AUnr + pAV &~ AUn s TRAHYBEHILE RN IE R
Ar Hm,T = Arl'Jm.T +RT2 VB.,g ﬁ%*ﬂ%ﬁmmiﬁmwg

3. WFRBERBE AH, 5BEH,:EZ—AREXAKX
daHE= > 1sC8sdT
AHS. = AHS, T,+Jz SR AT
4. i+ E AHS

I RRE RBER T, p° = 100kPa BZEMI BUR , B p° F M SE A 4l i
R ,peTE’Jf% 1R i BRAR AR ZS S W R BOAR TS



- 6 WEAHET 5%

HBERE T BnERET , BHEREF A 1mol =¥ BT B [N A& AF , FR AR
YEPE SR A= UK (standard molar enthalpy of formation) , &5 AHS.

AHS = Z vsAH S 8.7

B T RAFHERA T, 522 B8R 1mol ¥y i B 89 )2 107 AR i 4k & 9 1
FRUERE IR BREE4S (standard molar enthalpy of combustion) , &5 A.HS.,

AHS 1 =— 2 wAHS b1

i (Tece) A : — MU2E RNAE — 2 SE MBI LH 58 1 [ B YRR AN A
Gil:D8
i RE R ANGE AT RS TR T ELE A T — VPR AS eR B AL B T3

5. BARASERLRTEM

(1) B &id#2 (spontaneous process) ., ANEESNFIFLRE H B THIERE. AKX
A RREREHE T, BRI BE RS B RHETT. FRINT, MRS R
AT R R, WA RS BT LS I Tt A RETEBR G R . X FPAREH
BrifERER B R BEAR AT, Bl —Y] B RS BEEAR T,

(2) AJiif#2 (reversible process) ., I i¥iid #2 2 B — % 5 i 4 2 A /N
B . 224 B ) 5 BE I AHZE TTRR /)N, BB T AT ¥ AR AL #1715 TR 218 .

PEIR AT FRAH 7 15) TCBR R 18 A5 4k, T i R 5 R85 [F] Bk &2 0K, 7T 3 i #2419
IEE SLIRY (=15 H:

AT AR R R IR B K, R IHA R BT E/N.

HRIEMT 2 L RB A, AT RS BRI RAE ., B THRARGES
7R, Rt LR W K D A e ) ot FR AR AN T

1.2.7 BAZFEER

XS R A MRR.

FFIR 3 (Kelvin) 92238 : “ 7N AT i A 21— IR B 22 52 9028 Ry Th T AR 72 4 3L
AL, B—RERPEZ E LB NN BEAEERNEE — 2/, B L.
IR . HRRU AT UL 5 K S AT BEH AL .

FEFFERT (Clausius) BIFRIR : “IAABE B 3h it i IR PR A% 21 & IR BGUR T A &
A HABARE”

PIRRZR AW S  — V) B R AR A AT .

1.2.8 1§

1 (entropy) AR R BIPE R , RAREREL, IFFS S £R
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— O
dS =%

K 0Qr M RIS FRAH; T R ol 3 R R AR .

TR TV B - R R AT — T A 2 R SR 5 — 8 TR S 8 (FRIR AL EE
disorder) HXT R . TRELE () — AR S % (number of complexion) , 244 & )
B PR AR, 1 S5 TR ELBE 19 56 R AT B 3% B 2% 2 (Boltzmann) AR FRR K

S = kInQ

L FHEHARFX

5> m as=>3 R
“=PEMT AR, ST ERFRTRE R, KBS SR (Clausius ine-
quality) #7% AT B AR RT (5F) S TIRRINIAE oS s R T RAE B

0T IR Mo dS,
2. ¥R

W BEH SR AT I R, A2 —0, Bl

dSy =0 (> FREESR, = TR HdE
2 FR SR 455 28 4 L 38 (principle of entropy increasing), Hi 2 12248 — E &
(second law of thermodynamics) HIfEFER .

1.2.9 BAOFE=-"FRRNATH FFEH
. RAhZH =42

S 25 = E 3 (third law of thermodynamics) FER NTE 1218 FE HZERT,
AEAr] 2l 4 iR 58 2 AR AR R ER S &, B
llmST =0 EZ SQK =0

T—>0
2. LRI

Baiy i B AEE T M OK i E] TK wd, i 72 94828 Bl 9 R B BRI E 5
(conventional entropy) , &5 4 St, Bl

dT

T
AS = 8y — Sy = Gy = jo nCpum IF



