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FRA AR RGP BRI R R M G24, FE A i BE B W S 0T 58 ) ot 1 2P ot
Gz zl, DLRESIA R — BRI R . RO e A T BEE . T PR A
ZRRZS (BREE) . 3= 0; ﬁﬁﬁﬁ%ﬁ JRNGERFZEACHLE,, — PR Bl 2

FaRMFRHEE R ERDLERN, WaEN W FRAMNRREEKEN T RME, B, &
1

300 K, 1 MRERSET, C0+702=C02ﬁﬁ_‘-'2%:£’3fﬁ%ﬁ (Gibbs) HHBEZEIL (AG)
HM-233 kJ/mol, RN ERSZEFZMN, BRELINAFELWFZMET, ZRN K 3N
FEAW R, BT, BMffdE S SMREFETFBM A TRV ELE, B AGERAE CO
5 0, v ) B AR B2 55 RNV HLERE B .

WA BB Y, EEAR R K R G5 AR ) S R 2P R, SRS B AE
BIESMALR R, EMEsh 1EWRNEHR Bir, BT AER] DITI AR 2 1 E RS
MR RTeE, Br] IR B J1=d AR sh ), 2R R AR FEED) )+
Z50, VoG, RIES) 1=mtos, S3ERIshhE&N, s h#iie, alLASCEE
EJFEE@}EE\ZU&HﬂW%*EE* ﬁ%%ﬂAEﬁWE%J 2F T BE AR PERE . BESE T

, AEU R R AR ESWMARE R, A ﬁﬁﬁ&ﬁﬁﬂﬁélﬂ@, B 1= F AL, AT LA
%?EJJ%EHEJE UGBS A R A2, SRR Bk BA A B A SR A R B 1,

ABEXTH RS TREE2RINR R, N TR Ns %, Ve, Mg,
VIR -[, - FE-B RN sh 15, Fsae—SBEsME s 1732, HdMEsh
FHRARFPAR ik, ABEAARRERNZN , 24 TR 1AM EA R, B
WBh 15t BB, FERI 1= th i, BB TE LS BRI AR 7= SE BR HR 8 X 5 2 Y SE 50
MBRR = LB J R i R B e A B s At Re R AP TRANR R, RS
PEHIR RS
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fk—iﬁfif‘_é‘f]jj%%ﬁ
BT B,

I FEA 58

s 20

Tt WA

2| 5L M &
I 7] 0pE

22 mift

o 2
(e SAVE Pk o

G ON TR R AN e v T R Rk, e

kRS 1R B e T EEAT
%#ifﬂﬁ% Ih T M7 ah 722 2O 36 22 89 &

], FEMRIKE

. BB 1wimT 19 e

[ NN 1A T 3 )%

ARBERH ¥ BB ORI, WS, BN O, A%y

H

. J13R NSO £5

F 25 7 A R RO
TEE, sl 12N £ 25 ﬁﬁfhﬂﬁﬁﬁﬁﬁi

| £F

e, FEMCBTBL, B T BRI E @M e S8 (Arrhenius) EFE,
, Lewis (1918 4F) $&H T Al ¥, Eyring #

&, W RN B I AR R S-S RMBEIR, B

SEBLR I AR o F RBER IR o BFRE— A S bR B A2 I 3t
ST 1= B TP T
e, S T T
i (] A1 SR 28

FE B AL O LB ) O SR ELF 20 {42 50 £
‘m*%ﬁ*(mﬁ%ﬁﬁﬁﬁﬁﬁ>mrﬂ

I.“-i-i

EIII:_IT{%/H: lﬁm*ﬁ%
Pelzer (1935 4F) K%

R, BEE S

o WFEIRT ) R E [ LY T[] FIRR JEE
R A A2 SO Y 2 AR BE 1Y) ] R

RYSEBLE AR (BP2% B LR )

1l an 52

P UE T A T

AL Hy A
B 35 A B R R AE
IR R VL

RS ST

i B2 SR PRI IR 0L R S
IRl , AR R ] g ) e SR L R S A

s OV B 122 B FE AT 55

(1) &

FAF

) X R A RE R

(2) &

SR HIHLEE (

WO N BN S22 (A FRMNBIAY) 415
55 [B] & S 8 R ) N
B, %%

A B &0 55 TRl 28 X S 1) 52
o 1BR2EAEER N
UL (i), B

DR R, B EB TR, HITEMER (kE, KO, &

J

1HE) , TTIEIN B AR e A R D

2.1 ARSI R R I

2.1.1 ERMNEZRIENX

TE A IRF R

Hz(g)+%02(g)=H20(l), E 1 MR ERSE, 298.15 K BI&HT, RIWVH

HAE A G2 =-237. 12 kJ/mol, VaBHIZ I [6] 45 ]
0,IBE (EHARBR) JLEAKERN , VHRNER/DBI 2550, 23RN
CIA = N P e B R R, DA A dndn] 44 il f

TRIERBR AR, HEMEIX

Xt
-
el

E[A] &

MR ARG (GER) 8 H & LA BRAAL A (8] ) 5T i & A R AR R By, SR T b A 3R

003 »-------



= MEENHFIEL

5 RAE AR — MM 2E OV 2L R 2 kit L ROAE, Filan, ROV 2 AR
— A2 R N TR E YR, AN mol, HITS € Fon, BH LU N YA YY) i 1Y
H AR R IR, X T R

aR—BP

)ﬁjﬁ: .‘J.:-;:-‘: f %iiﬂ‘j

dng

e (2-1-1)
KA, ve i B BT ERE, XN EA, SAREIE, HREAI, ¢ SR
KN (WERR V) A%, BNHABFZAMHFIANER T, REEFEIN—46%, MR RN Z] ¢ 5
E(t) WBEIM—A%, W € MRt E AR (dé/dt) SR R/PEREMEL, HI,
b2 SV 3 # (rate of chemical reactions) r & XA, HBAAFE . AR EIANYE (W P8k

) WA L, BPERAAARFR N I gk BE & PR [a] 28 fE 32 .
_gif sobea 1 88a. 1 1-dinp/V) (Bi1-2)

de . V. vy dt vV TR

XTFEARN, WEAESHRN AN, RV IR, d(ng/V) =dey, W EFX

Al AL TR N

1 dc
pi o (2-1-3)
vy dt

B[

___l_.d[R]_l .d[P] Dk
g S dt - R Lo ol

JRRE S r AR AR mol/(m® - s) . RVEE - B A/NS B BT,
(BE2EHRANBEA X, I aR—BP ZMTF R>—P, HEFMLEHRERERER

b

NI r tHE o i .

FIXT_b AR A o B 3 58 3R K T B 1 BH PR AL

(1) Frifiem e BB &2 e b, Bi R N ATEAE ] =8, sE A FE =y,
(BHVR BE v ZB§ AT, N W) AN AR s A e bl A2 WA e i B8 O b R T G
. WRRMNEFEER=YIAGEZEE, MR ZAR S Bkt 'R, AR
USRS T RS N, KBS TR ROVET R ¢ RNV . 7 R BE AR R B ¢ R AT
iR R R R RIA .

(-d[R] :d[PJJ T
di d¢ !

(2) FriheWI N REEA R FHITH), AV Al 2R (AIRAHRNL) . TEAFER T
HIite s, Joraluii, BB RV AEE A R R T,

2.1.2 RNRZRFRATNBY LipEEY

LAF L d R DR R FRRTE 5
1. S, BERNARERIE (1)

r =— » — (2-1-5)



F2E UFERNINOZE

wEEEAERME, BN mol/(m’ - s),
2. SHEHEMBEARIE
KA SARE TR, PV=nRT, I AEREFERAXATRLIWNT.

SR ROl T
SRR R (3176)
1 dP;
TE X g HZY . HAESIK) (2=1=7T)
i o =RT - 1, (2-1-8)
3. REELRME

ST AR N, Bling maE, HPEERN Fe #4LH], SAHA N,. H, Ml NH, %, X
IV R R B ﬁﬁﬂ_F%%ﬁﬁx:ﬁh:

£ i
r—Q % (2-1-9)
X (2-1-9) & X T AL R B i i N 2 BE R [B] i 224038, Q AR &, nl LI 2L

R FEE (m) ., AR (V) SEHmRBE (4),
2.1.3 RAGEXRFVNE

b2 N R A AW E N AR i (RAEY) B BE BB A 2240 6 R
(LR BN 12 ZR) SRBER, KB I2EMER c,(¢) -t 7E ¢ BYZI BRI B0 A 15 3 RV 7E ¢ B Y
WRET R r (1) . T2 Y vk B B A 8] A4 AR AL R SE B 3h 1A R O, sl E B kAL
W W EEE AP T B

1. HFE

A A 2E 0 SE I h f12r ek, B TS —HSLE, BEIRUEA LI AR IR 4 s 5%
AR, 2 BIAEAS 6] B SO B 200 s 458 1 S N, ) Ak 2 2 A i T 1 s oy H 5t B 221 45 ) i
ROVREE, niE 2.1 s, ERNAE LR IMER R . R . In A BE AL 7] 3l BR 25 4 7 55 =
B, Lt S R AE H S M AR 2R B A4 HE, SRS RERBERHB, LTHER
K, HEEAEXRH,

2. I E

7 Ao X A 2R b 4 2 M R RS W B OR B N W s vk B, ] an i e AR R Y iE
B, R, 55, sth% FE. ATHER., RBOEE, O, MRS RE, I
e . HE, TR BRI EL I RERE, LIic 2 Y B R AR N

AE4L, (BILE A GE BN Bk B, 20 W SE FiE 4 ¢ A
it (t) SEEEYWHWR (NMEH P,) KXERMLE GP)
(TAHEMZR), HLUELHXRAARE, XWREEFEL
o 2 B SRS T K B

PTG, R — KRR, AR AR AR, Selimive
At W 75 — Zﬂ@t%ﬁfhﬁkﬁ %ﬂﬂ%%ﬂTﬂ:H‘I o e Gk !

“JRNL” BdEdE, BMERMN#TEEFNERE, UHE 0 E2.1 4EENBRNRE
B b 2r RN RS KRR B ETLRER

4/

1u 7=

|

' |

l :

I 1

| I I
| | |
| | |
| I |
| | |

005 =------



—= MEEN N FER

3. RIFERBNE

Xof T80 57 B R FE R RO, RS EETCRHER T LIS RIsh J12eth 2, R AT LR
HegE i shit . Pl E A TRV EE 1~10"s (=W RPN R N 28/ T —
et TR ROEE]) BPGER N, Flan, EAEYERT, B (E)+ER (S) -%8% (ES) K
— RN, PR R sl A% O BAR R A S st (8] (B B ¢ A0 B 55 A6 DR vl il B i ——AK R &
5 o B, & 2.2 F)fxﬂbH&@ﬁm&muir“mmﬁﬁﬂﬂﬁm%ﬁ’wﬁEID

v (SRS AT A

B 2.2 REFRBNENEFNREREREZETEE

MR T — B fE R RIRRA, B N AN & i H W « A BERT (8] 22 1L
B a] $E47 52560,
B N SARRE RN 1 000 em/s, W x b A 52 ;B[R] A

X1 5 em S
£, = = =0. 005 AP
L » 1000 cm/s ; Clj‘{m]_%’
X9 10 cm :
t, =—= =0. 01 Ay E
2 » 1000 cm/s . CZT?W

ASE] ¢~ B2 MLR B AT B v, 455 6 A 1 R A B AL R B
k.

P YL, A A R LA A, B I R R T AR A R, de,
& 1/V - dé A28,

T RHERINR, BT ALY i 00N AL S R R A e B L 7R SN
S, MR 5RO SR e, 1) 6 BRI

r(i) "+_ ( “+7 BB, “-" RNY) (2-1-10)
de;
R, W — RN RNGEZRRE, —RAR j'ilr—;— E{ BIEEMRERX 5,

L

2.2 HEHFEAEEFEE

RN NIRRT RN R TR, MR i, el ERE
T, ERMHERSRGEF LA S H 5 W % VA ﬁﬁ*ﬁﬁ)ﬁ%?ﬂw SIS
FifiE, RNGEREEESIMRN YRR E ¢ BEMEE, Bl r=7(c), XFRBELER
AMRANERETE, M F—FERN, aA+bB—P, AFE B, E—%‘--ET, @A SEZS
BHEFHFEEEAEWFER.

r. =k, H CRl (2=2~1)
R, e WEBA i WOBRRHIREE; vy HEREH, TFHTRN, WRBHHRRMN; b bk

i
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F2E UERNIOF

HEHEL

N R B ke B R SN R B ) Gk BE X R B R BE BT (1 mol/dm”)
IRV IER, BA B RHERR T N Y B f5 i ROV SRR, B8 BB AR B 12 I oz 2 AR 1Y)
S, HEER/DNRIR TSN Y R FAER (WEEESE) LA KRN B 28 B A i
FNERZE, FOZEE. B, RNAE (HRlak, BULERNSE) . B (R
WG, kZBR) FIMERRBIZ M, Ei%ﬁfﬁ%k$\%RURHﬁﬁ%GTH%W
Ak EEEREIR K, 10 ~107""

.ﬁﬁﬁ&TUﬁEﬁﬁﬁﬁ%ﬁkM$ﬁ

r/UWeE « Bf[E] ! __i:j_ S
k= TR s - (2-2-2)
hal (2-2-2) ATLIR 3], SR EE L fBA B - i8], Hrp o ARV REL, RHAE

G EE18

2.3 FooolR MAHER TR M

2.3.1 EitRMN

—AME2E RN, ATRE—E BRI e, (ERESEILER N EL T —RIIPTR, RNV
1, F—NEEEEIR T RN RN —REEERASR, XERTT. BT, 81, E
FESE H BRI B Y ) ROV Y FE T IR N, KR8 E R AL — R oo, B, @
W BB LR RN, RN S &EXA =Y Z BT RERER
BN, 2R BN
CH,COOC,H;+OH™—CH,;CO0™+C,H;OH
E— NN, ZRNE—NFEITTRN, (B
H,+I,=2HI, H,+Cl,=2HCl, H,+Br,=2HBr
HEARE TR, M{URERR N Sg R—a N, FrPAE RRAERR M5,
5fir“i%fTTﬁ AT 223 L (BMIRSMATR), #Zﬁﬁi‘%mﬁﬁ%aﬁjﬁaﬁx (&L
TSI E) . Filan H,+1, = 2HI #1 H,+Cl, = 2HCl B0, BARWA RN H R AHFE ,
(B WMALEEALR,
H,+1, =2HI R MALFE LA T A~ B W25 5K -
L+M = 21 - +M
H,+2I + —2HI

M J oy BE Bl AW TR )
H,5 CL, W PL%gE=X R b T

\\N
S

EA HCl, HdEN
Cl,+M—2Cl - +M

H - +Cl,—HCI+Cl -

Cl - +Cl - +M—Cl,+M
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MELE 7 FER

H,5 L,# H, 5 Cl, e W I & i B84 I A 3R

KR T N LIRS, FEE

F 0w HILER 8% 2 )

1R, =3l J1h

R P —ANF T N 8 56 iR B Y o] B B g, o B A e & Al L E B0

R OCHANREZ—, HPpF—PHE— 1Tk,

{1 FEouf

B, ﬂﬂﬁﬁﬁFMEEﬁETUﬂﬁﬁﬁﬁ EHRERES, REERER. TR
AR5 N YR B DL R N REC R FRIE, XE—TZKBRANE, ERHE TP
AR (WREE) XTI, FiEfEHER R 2R EITR N3N 117 MR ER

Bilan, i R AR RN BT RN -

CH,COOC,Hs+OH™—CH,;CO0™ +C,H;OH
WREERER, HERTEN
r =kCCH3COOC2HSCOH'

2.3.2 FFETRMN

MR — M2 OV B E A T AN 3o v e e 19 30 7= ) 0+, XA ROV FR N AE R IT R
N, FEREITCRN VTR ICR MBS, IR RN, BB B RN, FRR R

NI AR FEIT RN, WhINZE i 22 77 B BRIV K S5 AUk P A BB AT .

B MAGE BEA AR EER ey R i, HRE/EHEE BNV HTE I~
N BB 46 B — 20 OV
Bilan, R Hy+Cly =2HCl MR 4 FIL AR IO N A EE R, SE 50 FRAG Y R
BT .
re qucaf (2-3-1)
B, EAMFEREEHER, HEMNHBEE/ERER B ZR N P E—EFEITR
PR TR, HETR H, 5 CL AN HLEE AT 45 .
deg; .
2dt==kﬁ%th (2-3-2)
dc
d‘z” =k,ccy. Cx (2:9-3)
de
%=k3cﬂ Cc (2-3-4)
chh :
T= 4Cc1 - ™ (2"3"'5)
R EAE T F TR, AR T EEE M B RS EMAN R, A] DS 3

ﬁEFMEﬁﬁﬁ(23l)
— i, BN (RARRNL) BN R R
ey )

r=r(c,, c,,

AR 25 FR R B2l 2H 70K BE Y PR -

(2%3~6)

— PR T REAR TR 52
BEALFE R e S Y,
HEARES) , H

WA EERE 24, &
1ﬁ[l

JERITREUNE

H3E | i

4%%%3%17@%if%
Hesr 55, plana &N, 3H,

Y, &)
+N, =2NH, (JE

( 2=3+§)



