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57 1 SR K 3 7R R R B R SR

MERNYRTE, LRYN 1EROEAY, WARNANKERSTHAYHLER
&2 B fH,

A, FEAEY LRI R, X R RE R R IR T B R R,
WA R BB ERIT B RN,

RAVEE, BEARWNMRTZHALFER, LAAU-EMER, KRN IRE .,
MR, HETSHAEEFLEEN, E2BH— SNt FEIRNBREZBGHNE
ERHUTRNS, £ 12FHTHRERTFARGS FA K@ EME, AL CHA+H,—
C.H, Wi M A BRI H TR, HROYTEWERARZERER, Wh,

H H H H

|1 I
C=C+H—H—>H—C—C—H

| |

H H H H
EERNFAUES, —fC=CE8M—I H—HBHEIY, T—IC—CBA-AC—H
BYAR. RER 1-2 A, SHNTTHRERN: toooteun=143+103 =246 keal, & &
B B BB N ec_c + 26,y = 85 + 196 = 281 keal, KB KV B AH, = 246 — 281 = — 35kcal,
BNZE 1 BEJRAY 0B EALRT B 35 keal HFE (ABRR “B” BSAWER “RPREF
BB/ .

BEE 1-1 WA, ZBHERBRAZHENERES 59 12.56 keal Fl - 20.24 keal, W
X (1-1) BB AH,=1x(—-20.24) - (1X12.56+1.0) = — 32,8 keal, B 5B BREE K &
THEAS B M BE R A,



®1-2 @ (keal/g)C1)

B = @ & 4 ° i1 by & 3 ®
C—C 85 C—Br 67 O—H . 109 H—ClI 103
Cm=( 143 C~—1 64 O—N 150 H—Br 88
C=C 198 C—F 102 N—H 88 H—1 72
C—H 98 Cc—S§ 64 P—P 48 H—F 135
C—0 86 0—0 33 §$—S 50 H—P 76
Ce=0 173 0=0 117 Cl—Cl1 57 H-—$§ 81
C—N 81 N=N 80 Br—Br 46 P—Cl1 78
C=N 210 N=N 225 I—I 36 P—Br 64
C—Cl 78 H—H 103 F—F 36 S—Cl 60

B PHE SRR BRI R B K HALE R,

H

l
H—=C—H+0—0+0—0-—>0—C—0+H—0—H+H—0—H

|

H

B EXTTLUE A A C —HB¥ A, =4AC—0 AW IrO—-HBHEE R, S WA
C—HBENZA0—OBFTB/MERY, (4x98+2x33) =458 keal, iR = fCc—oét
FYANO—H 4 % B i 6 & M. (2X86+ 4x109) =608 keal, & It AH,=458~608=
= 150keal, HI I A9 400 RS JLIR RY 48 20 % — 150kcal,

BRMRRERT R 4 B8 ke, BEEBFLAYNERARBONET, 2@
RERMIBE SR BRI R RBA BH,

BT TH B R L 9 350 15 0 2 8 E 47 M {, WREENR 1 FREYEK S E, BE Y
25°CH Wi RE AR 4327 45 O FE 7 P BE F 09 52 98 B Sy HHR? RMAGE, xTFa
BRERE, BREEHTEX, HS5REYE, AUBMANREN R RERNAS B 5 %
Ro BRNYRE r NEEIR, BALZENEER P THRRIREIER B P, B, tTR—> pP, RV
BRIYETREIPABPRENANR L, B,

AH,, = AH,~ AH, = pAh, - rph, (1-2)
AH ,, BB BERIAE (L Sy
dAH P dAh, | ~ 984,
dT |» dT 4|p dT |»
B S B 4 5 LA, |
dz‘" , =PCr=rCp 1-3)

ﬁﬁ%ﬁﬁm%Eﬁﬁ%ﬁk*&?ﬁ&?ﬁm%ﬂiﬂwm&mﬁ. EARBRL WK
X (Kirchoff) EH, B4 (1-3) 18,

T
AH = sts (PCpe—rC,,) AT + AH,,, (1-4)

FH AH oo AR EERAES, Con C,o bl BENELTEE X YRR, XHT i & (-
O HHARRETHRNA, .

IR 5 b i Rt SN $ et



% CpP *l] Cpn _Ejﬁﬁﬁ%, mu:
' AH o= (pC,p=1C,0) (T — 298) +AH2, 4, (1-5)
Kirchoff @A UBH—HE ARNYHERPYE F-HORNRER X, HRNN:

A+ B+C Feeeee—m>dM+ENF O +vere
X e RER LRy S E R AT, 5.
CpR= xACpA+xacpn+ srerer = Z xscps

S
Cpr= XuCpu+ X, Coyt o= D %,Cpp
K

Ht x,, %, (S =A,B,Coerey K =M, N,O=) SrBI 05 S MM K # RS HIRE /R X
RE.,
OB KA S0°CRIR I B, BEMRNBAYREAYLURE A M. He=a+
bT, ¥F H, ¥ 6 =6.94, b =—-0.2x10"% %+ O, ki a =6.09, b =3.25x10"%

M. R 1A, EARERBLT KM RN 68.32 keal/mol, MR &Y N Hy+

3 ‘ g 12 _ 1/
—0,, HEEr =3 BARBEBWHIHO, Brlb =1, T R x,= 3/5 =30 *2T T3/

-

| |

C,.=—§—(6.94—0.2X10‘8T) +';—(6.09+3.25X10‘3T)
=6.64—0.00024T cal/(mol-K)
Cpe = Couy0=18 cal/(mol-K)
3 .
PC—71C,, = 18*'2—(6.64—0.00924T> =8.04+0.00036T
RAS (1-4) 18,
363 ' )
AH,. = {298 1073(8.04+0.00036 T )dT + (—68.32) kcal

AH,, = —67.782 keal

RE#ESHYBRETE R, PIMASERMAERK, HREKT RN, Wbl
WA, XBMBRTERE, £1-1 50 TRAKAMRS KO ERRE, % 1-1 PR BETHE
BT Ab EEPEYHREF R, K 1-3 ZHMRP MR Ab. RRERREBFR. #0.

i
H, + EOZ-———)H,(ﬁﬁ), Ahg= - 68.31keal

B RRERRE, RALFEHEREME LoD MARA £, 1,
H,O () —> H,0(K), Ah,,,=10.52 kcal
RESHEE LT A

H, + ~0,—>H,0(%), Ak/= =57.79 keal

§1.1.3 Il (RES)



5

1RO 2 AR R B AR ML A MR . IR R T R,

BRI BERR R B . FELIRB R B T & 1-3 &,

F|1-3 25°COTMIMRIRAACL) (=43, N,, H,O (i) FICO,)

wREn | R & | 8 7 R gl | mmEx | w3 | o7 o | (A
® CF®) 5] C —~93.9 z .4 B C:H;0OH - 327.6

= g H, - 68,3 B Bx # CH:0OH -170.9
— ¥ B ' CO - 67.6 * i CeHo - 782.3
G b ad CH, -210.8 % OB B i 3 C7His - 1087.3
Z i 5 CsHs - 368.4 R = #® [ CsHio - 783.6
B 5 i CaHa - 526.3 .5 . i d C:H,0: - 209.4
T % W CaH1o - 686.1 * .} ] C7H,0: ~771.2
& 5 i d CsHia - 833.4 ZEBRE i C4Hs0: - 536.9
B 5 i3 C7His - 1149.9 S -4 | CigMy ~1232.5
¥ b5 w CsHig -1302.7 i % 7] Ci2H22011 —1349.6
+ R i) Ci1z:Hag —-1943.7 ® %} | C1sH160 —1411.0
+ AN i C1aHs, -2559,1 H * # CrHs - 934.2
z b # CaH, ~337.3

ERMES R AE,

§1.

2 b ¥ E @
AR E B~ RERTEB LD TS M BENHLEER, B Lavoisier—Laplade

Lavoisier—Laplace JEft: il — b4 Y43 BN 4 L E TG 36 B B SR 1648 RO 3 B A iy SR8
ERARYTENRENE, HLAYNIRRETERERR, Wi,

1
C +~2—O;—>CO, Ahy = —26.42 kcal/mol

CO—>C +"§'

1 1

—H, +-=1,—>HI, Ak,

2 2

1

1

=6 kcal/mol

O.r Ahy=26.42 keal/mol

1
HI “)EHZ +~é—I,, Ah;= —6 kcal/mol

BWHURAER: 2 RN ARG RR— B BT, s R %R 2

M. THARERAER{SSETREENRRENWERRERS, 5 RE L8
BPEREERK. BIEHERR, REETBETLRRIONEEIR, X, BLUEE
DUSE i 5O #8 T LA 2 55 TR I S U A B Y R e B 78, LS MR >,

1 .
C +?oz—-—>co, X ah; =19

RRATHEF 2 800 B S SR R FHL A A CO, & R 8 B 4 B,
ﬁ" ﬁﬁgﬁ: Hj Ahlo

C +0,—>CO, Ah;= ~94.05



CO+—;—O,——>CO, AH,= —67.62

P R B
C +oz—co—%oz—+co,,-co,,—94.os +67.62
Hp C +%o,—>co—ze.43
K3 Ahy= —26:43

ﬁﬂ?ﬁ@é@%—*ﬂ%&tﬂn%ﬁﬁEﬂ%%ﬁf‘%ﬂi)ﬁ%ﬁ@#ﬁ%iﬁ%ﬁ RN A, B
uf
C,H,+H,—>C,Hoy RAH,=7
B 1-3ch 2 13 208 BRI Z A5 0 B R ZE IR VE IR B F 4y % — 8373, — 68.3 7l - 368, 4keal,

B TR A B,
C,H, + 30,—>2CO, + 2H,0, Ah = -337.3 keal

H, + -—;—O,——»Hzo,, Ah,= —68.3 kecal

C,H,+—2-o.—'—>zco,+ 3H,0, Ah,= —368.4 keal

ERL AT BHFREE=ANE, WR:
C,H, +Hy,—>C;H,, AH,= —37.2 keal

§1.3 MAOPETESHMA, LY TPHSRAHHAE

# R P EHRE RENZBERIHEEH YT, ) Bl F) 2 RO R ek BV
R, THBOFEFRKEE, BRIFE—ERM,
dg = de + pdv
HFARUBLE, WRERDZEZERT.

dq
ds> T
oo TdsS>de + pdv
17 de + pdv—-Tds< 0

WFEE, EEAR, LATREH:
d(e +pv—-TS,,<0

ﬁ d( h "'TS)T-’< 0
f=h-TS—HAP (Gibbs) HpBE ;
- (df):,<0

R O, 255 R A ) 4 BRI T RO REAT . 4R B AR AR, W AR D,
KEd (dP),,=0, NHESERSE FRALEEHFEETUTR (AN)r,= 0 XPANK
WL B A &, X AFUE X—4 “REE E 88”3 T vk SR H i1 SRR E AT



b — vy

DA SR #4 TR S X

AF30 = Z MAf}aees— Z MiAf b (1-6)
S=pP =R

Fb ASfuos RATHERI R E 188, SR AIR A E R H B BFI TR 1-4 PN TEERE.
ERES TH B A i TR,
p

Aff =RTIn 7 +AfL 1-7)

TRMNTERRE. EEES THRKE BN,
AF}.= 2 MAf% ~ D MAS?,
s=pP i=R

 AFL, = 0B, SR {LFFHERE

Wi-4 ERE)EEMA 7200 (keal/mol) (1]
't = T H #H € 4 %
H.0 ~ 54,64 B (CHo -12.14
Os 39.06 Z%i (C:He) - 7.86
HCI -22,77 B (CsHs) - 5.61
HBr -12.72 n-THR(CHi1) - 3.75
HI 0.31 B THR(CHi0) - 4.30
SO: -71.79 n -5t (CeHys) - 1.96
SOs -88.52 R (CsHi1o) - 3.50
H.S - 7.89 FRHE (CsHis) - 3.60
N:O 24.90 ZH(C:Ho 16.28
NO 20.72 ZHR(C:Hy) 50.00
NO; 12.39 1-T# (C(Ha) 17.22
NH, - 8.97 W-2-T 1% (CeHs) 15.74
CcO -32.81 F-2-T#% (CHs 15.05
CO: -94,26 R T#®(CHs) 13.88
1, 3-T=#(CH 36.01
®HHR(CHsCD -14.00
= & R F - " & #H M £t A& B
H 48.58 H #(CHsOH) ~-39.73
F 14.20
cl 25.19 Z. B (C.HsOH) ~41.77
Br 19.69 EmC.H, 0 ~-93.80
I 16.77 ¥ (CsHo) 31.00
C 160.85
N 81.47 EXMHRCH Sl -17.10
0 54.99 MEABR(CCL) -16.40

§1.4 FRBEH A R R B A P45 2

FREMERRBE RN ERSRE YR KOREZANHE X% R, 1867 4F Guldberg
Wage HIEAH TR —RR. BAERNH—KRAN

[
v, A, +V‘A‘+ .os ""_’V;A; +V2A;, 4 ssecee

R o M 055 ST



k

ﬁ Lvidi—> XV 4]}
Hep v MvIRAEFITE R, WREEEESRTERR,
w = kc;lczz...... = kHC';;
o b R 3R BL

— Bk, FANREERTHRN, HER (1-8) TER,
ZV;A;%ZV;A:

IE R A,
w, = kHC}'-'
R R Ky
w, =k’ HC:';
X5 B b2 F g,
kfkr:wI]c%
By

Hop ke BAPERE. BT “C” XM ERLWESE LW FEY K.

§1.5 SRR BCRBRER B MAEMIE R

B0 FH R
aA + bB=—=cC + dD.
B, MERRRERA T HERNAERY, RER (1-6) HHERN H L,
AF2=cAf}c+dAfs, - arfy, - bASS,
FEAT BT IR T RSN B i RS0,
AF% = cAf +dAfh, —adfh, —bASY,
SR, TS R R AR s )
AFS=AFS =c(Af5e= A1) + d (Af%=Afh) = a (Af5, = ASL)
- b (Aff—Afi)
EHBR -T) RA LR
AF,—=AF,=RT(clap.+dlnp,~ alanp,~ bln p,)
- pips
= RT In—peps

LFEER AF: = 0, XS,

(1-8)

(1-9)



