2

RO K i

' [(31G.C.BONDz



A

— RHER N A

(#)G.C,BOND #

B AL £ & KEE F

" A F WK



EZ A

JLEUR 2 H R H AR
LR FERA)
1202 EO Rl
e IE R R THR AT
787 x 1092284 32FFA S5EDIK 100FF
19824F 6 BB 19824F 6 A SF—RENRI
FP %k 1—15,0001f

Yi— 5. 13209-41  FEHh 0.607T



F o M

A $51% 5 #EE Brunel K% G.C,Bond #({SFF% “Hete-
rogeneous catalysis, principles and applications” —5
(19745 i), XA F5 P W Atkins, ] S.E HolkerFA K,
Hollidangéﬁ&(jﬁ:f%{t’“;"&%(Oxford Chemistry Series)rh
RIZE 184, iﬁ%%T’Piﬁ%fpﬁ?ﬁgﬁ@{t{’ﬁﬁﬁﬁﬁﬁﬁﬂwﬁ
T REEE AN A, FAEE R BRI MEEASER T
RERFERERMKE B, ;

EHEERBRNER S, BEWERARE -, —
ﬁgfﬁﬂéAﬁ]M%ﬁ\ﬁEﬁ%E’,EQS'?QT%H’\JHﬂilE'%’$'§,
{Eiﬁ#ﬁ’ﬁﬁk,%Fﬁﬁ&%ﬁﬂ’ﬂ%'@(?%ﬁ*@ﬁ%ﬁ%;%“#ﬁ
MR, Bond BIRM B LM AT B4, gL fe
TR, KRB hEE, WIS %4 2 4 4 AR
W, BN LA T £ HEHZR, AR H iy (- R AN
 RYRAKFECRR M,

AT I A A2 FIIERISIR, F1an Y = By JREE
WA —TF MR ST BRI L2 12 | B e Biti, DA 3
Ziimﬁ:'@'lﬁf*E{tVEFﬁﬁX,#HHiT*E%WEi#%SZ/I\ - 4
E’\Jﬁ)‘(,3&]‘%1&4“’5%%&"’?2&@,9&1}311%412%412"’%" R R,
P2 578 5 46 S a7 19, KRNI, X F 4% 18 (LA
RO R 2 IRE B, FEIE RN RIS it R
Zimﬁ,#ﬂ%tﬂﬁ%%%{tﬁﬁz,Eﬁ?HTﬁ%%{E%ﬁHﬁ%
P R 5 9 B 7k

& BT, FPYE A RO EPIL



PMEETWHBICRN. B+—REET 1T RIEERRIR
SERBFRENER. S2RENERRHSASASIE, F % Sk
MBI RN, N TNEEREEARREELE. 4, BE
AT H634F 7 44F EE ML SO B AR A A R 3
RIPFHY B i R E PR AL 2 X BIFRIN ML, TR E S 5,
A5 B 19744 b, (B 2 26 A B B v 4t iy 3 32
FEH B E R AR 1, B &0 A ETE SN R NF I 45,38 L
F AR L W5 ], BB AE T R R, Hlnk
TR A B S A& ALY LR B0 R B A A A1,
& B A B MNP R 755 AR B 19749 2K,
ERFRBRGTEA TEREE, AR TRETHS 2 —1
2S5 4 K DA 4 EORHIY AL SR LR B 32 B B AR, £ 9T
PRFERE R, AR5 5 T — L0 3 79 v R B R B RO b 22 e 1) 09 L

i O EORH G M Ak T T, BT B A R N RO RE TR, B

EFRYE S RN RR A EZH LA R,

ABLERFED S REETEL, fﬂﬁﬂﬂ:ﬁ{ﬂﬁ’ﬁkzﬁ HEZE
AHERMAR AL, 3 R IE.

EABRFELED, HREREHBBETFZHE B K

fhox AR, A R L JL B
# &
19814F 2 AT L5



B E A

il

H—MRNZE EERCERNFETE AR, DK T L
B X, g A — M LRI EEEs % k&
AEH. ERCFEIBOE R 5RO LR ANEH
KR RIMERMIRHER T AR AT AR A EEER
—EELRIEA R, femLt A — ML FRIE S| R A
B, ERE X —RENRRERIEL PR, AR
B % EEARENTY —MERTRER,N4E
FEBEA, N T— M E RN T X SRR B R E & 1A
B, B A X R T EA T 12 R Z 5 E B 5 B A
We APBHEZR M S HMILIERX -, H# BB & HE
FECPRA Tk 3 72 R BB A IR 24 4 e 25 i o i ] R A 4
Al A%

A5 AT B AR E R B R B T AR B
L2 A5 R HK B (Smith) iy« B Al L2221 %> (& 8 )
BB (pilling) <[ B Bh 15> (B22) H X T/, KT
TV BN FRT BEIRIA I, DR AL MBS s Bk, £
AP HIELHE (E. S Stern £ 4 < TV AL F>th £ A B, B
B (LHATRSYHIBAERN (B12),(2) AKMERE
REDRTF (B, BESBMEREARFHEB N E AT
B, 7E ] /R {0 B (Albery) ZHy<li ik 5h /12> (B14) thA
R H. .

P . W, fae4:Hr (Atkins)
A K., Z/RFf (Holliday)



F

il

BTREMASR, TR FHNENERERRE & BN
B, SEANEICRRENY, KL, H &R CAREET
PULZRIRIR . BRI RE R REIRR, B, TRE
N TRIRN MR RA &I, MR A5 MR B Ly
BR KRBT o #E51 , KR HISC B AL R , NIR T E B AL
FIREE, URNM B RAEREAN TR T, EHit,%
FHRE, PSR —MEER EA N EIIZE, B
KA B FABA R A —F

ABHEMRAEEBAFN TV AERRERARL SN
FENAERSHERCERREREENTUNA, 25k
FAPIKREBSY: RIPIRERAM I A, M SR EE K
o BEHIERSITAL LB AREICR YRR R 8
MR, XEFMELZEBBHBEEARSRE., REFE
IR T BEACEEL IR TS Yo H E AR X B — AN K B 1R
7N SIS ERTE

R BB TR R A Sk o h 2 F 7 O BR S A A —
RS BRI SRR B R — ML
ARIIIR , AR E 7 BB L2 R B 2 9, £ 5
Pt RARE X S B MR . ERE LAWY S,
HE EWARTEHEBH,ELEREEEAIR S, X
R ERE R A ERN R REABS L, BYXE
RAEACIE IR SERR, (B R ARXRAE T, B Sk ER B X &
BROEERE BN, BRRFLEERTHES ARSI EREFE



X —[18 B BA RN B3 H k.
R i /R (Hull) K22 g R /R 37 (P LB Wells) 1 -, {2 352
TRTPYE AR = R B, AR EN (Nijmegen) HAJRE
% k% (Catholic University)fyfagg(J . W.E,Coenen) ({3,
fth 3R LA B T R RFBEAL BB R 20kt % 38 3K A9 8% 5 nEr
W & A(G.Lewis), i #  5¢ FE R BRUFT FI RS S5 iR B
BEHIFR AN RARRI R .

G.C.fH ##(G.C.Bond)
B

BIHFE/R (R.M ., Barrer) 2Rt FRBEI<LEE T k>
(19684)H11206-1207 TTRY I, Bl A B pY B 2-13,2-14F02-15,




B R

B BEERARNEAEIR oo, (1)
LT A AN RN ARREHNERE (1), 2.4b%
R (2), 3ALEFHNE (4), AL ERKE
X (7)., 5.fBILIEHEXIERE (10),
6. AL RISE (13),
EoE SHECERBIEEM e (15)
LEREER S (15), 2.5 F7 B 1k £ wmHIRH
A7), 3.5 FHESE LR R & 2L, 4K
ALREHRZR (22), 5.& 8 H{bFRHFHOLEE4EE (25).
6.8 LILZEIRME B 1L 1F . & H @\ Q7).
TR RRELY ERRM AL (34), 8. BRAHILRE
L (38), 9.ERMBEAMBILIER (D),
B=E BEMELCERNEERMSE - Fhicr o (45)
LIRM SRR (45), 2. (LRMMEHT %: RN % K
(50), 3. (E{LEIBIIBh 1% BERKMN(53), 4.9
FR%I (55),
FEE ZHEMILET. He. 2RRAE - (59)
L ERHRRTE FIRORAE R (59), 2.k f# 1k 7). —fig ¥
Z & (60), 3.f#ILIR M2 RMEILKIKYEE R (61).
1B AR T 66), 5. L FL W R M 5
P (68), 6.8k & BMIALA (T, 7TRHEANER
*h&B 75),
BLE EHITPELERE. B-RERD
ﬁng*ukﬁmlﬁagﬁ“ﬁ ........................... &0



LinRmERmSHL (77, 2. BREBHRBERNEN I
S (83).3.MhIEBE(LAIE Y (85), 4.% HihNERyRE
WRSEER (87), '
BRE BREFELKTVHROEERE - 3 rmereas (92)
15|15 (92), 2.BLIMEMA X R K (93), 3.=
HEE R EY BERH (95),
FtE BAITPMELERE:. T%h

ZUMBFNAHRBIEEE ooooovverenrr e (97)
LI B 07, 2.4 b 2 {k (98), 3.f8{k B
(99),
BAE FRIEE TR ORIERIT -oooeveeeeeees (103)

LTWMER (103), 2. HRHHE (100).3. 280K
i (104), 4.FRIHIRR (108).5. T MK KL (110),

6. FBHNN (111), .
BLE REMNKSER.‘SRS/NHFEMAE - (110
LBIE. (114), 2.BXMAKRER (115).3. 5K<WA

& (117),
B+E EXNEFEIVPhBMEIERE - (120)
1.B|E (120), 2.8MAK (120), 3.EME(L (122),
4. ZF LS/ (124),
Bt+—E BEHXKBEPOEIEREL oo (125)
L CEEEFIRSE R PR M EMR (125), 2. T WR
SHEKR a27), 3.NOxHIEk (129).4.HL3hZEHHE
SHgfEfH (130),
%%—"F_’E ...................................................... (134)
;ggl ............................................................ (142)
iiﬁ]ﬂ% ................................................... (149)




S—% fRUEREREE

-1 Tl EAREL R AR N

7 —MEER AR RN , BR FmSER & 2. F—
Ry XA RRE BT, RRE, BHRTRAEE? AR
NEARETE LI TS, AR5k 7E ERE A 245 (8 ¢
REMBRRE R TLFRNENNEE, B FEEEER,
RN#THZHR BEL AKMNEREBFHRE? XK
BRIFEMEIEE T EEE R — Mg 2,
XL EE BB RS, ARORSFREEAENRLETH
RBRIRENEATELEL D, REHER LW, BB, P
WEEN, XS ERAREERA. RZ, mBE—MERHE
WREBK, TREREH Y aE, AREATER R 18,X
TERBEMNE. LN TE—FMEX, NEFE & LEE
BB R REBEER T, :

{LERNFR—THERAR 2, BEHEARE
EA IRRZR, o] G5 I AR R A B SRR E
71 R BB B 2 B 5% R BV ik D HE R O 20k, 4R 48 A
NFEAIROEE S TN H BIFOE R, X BRI/
B3, i X FE OUG T ryE AR E RREOMERN. TERI
BA IR EMANAE L NAT L ER, NEEEELNE
kB2 Bk B (E B, Smith) iy “ B flifb 22 #1227 — 35 (4
BACELTE 8 ).

—_1—



-2 kEHNEZF

BT BRI R
¢ aA + bB—¢C +dD
1E 5% RIS 2 I B 3k B AR S5 B R A PR e AR 3R i 28 Bk
. AR REYMERYBRLETBERHEENZT
HOS R, BRATATRAB R T K
ri=kyPy Py =r,=k:PcPp

Kfire ko Bore ke BN ER R 53 R B K & BER
%(0 @lkh’

ky O pPERp
W ok

K B T R 8 o b 56 SR B WA AR 2P X B R R AR E
R A TR B — i B (opposing reaction) Ky{LEE
T, EE—RET RE — DB, R NIRRT R
W R P AT R EERR A, EIERATH AR R
SpErh, BEENEKEE AL (Gibbs) HREEG. — PR
BB HIG 2 AL S, RELRMMRS I EER B H
7 BE i B R TR N, HAG BB A~ AGEZA/NR
F R RAETHRE. GELZAEBA, K 2K E-ER.
X N 5% TR T FA R B2 iR X (reaction isotherm) RIE R
RKINL:
-AG°=RThnK,

RS FRXEAREE R AL, W REBAE 7 TH
[ R AL BR 4 B G EE 0 F B9 = B Rt 9 B BB 2R AL

2% 790 0 75 45 W A 4 AT i R4 2 —— WO 40 P 0 28
L RARE BRI, B 1-1 BRERERIPEHI T

—_—2 -




AIRBT= €
B I C HYZATERE A RIS i 2 L9 0. SR I8 24 py B
{1, B RIEE R P H BRI 1. Fris Rt B R E s,
R B SRR A M E R KGN, R,
EET R IR EEY b, RITE L BRI Ry
A2k St

[Alg
2.5
2.0+
L
& 15
&
-
1.0,! tC]Z[i
0.5

(Bl
e+t

SERTRT A ROk B

B 1-1 (EFHREL. K =10, PEKEHANDEG
REHIAELR R bR B, — P SIKRIIRE
& B WSE H 4 FE Sk KIRIY
B R NAERAN RS, TERREERR (reaction
isochore);
dinK, AH®
i . RT2
KPAH® ZEETRUERE (BRHRE B, RETTHK .
KHREE 5 RIRE S HEE], A — Moy T BRI H: R
TEM 1F SRS MEIRIS RN E AR SRR B R R FER A

—3 -



AG=AH -TAS
Bt — TR R RIS B Bk B (Smith,1973)
AR ERI I B 2R 15 .
-3 ik ® o oh 2

AR RS EARNRE RIS L EENEFE B FE R
THE P AR A R AVRE B 2 5l — DN R N AV BE Bk TR
YITERAL A T RO ZR h BT A RURE 28, bR 2 IO
FEWI R RN BIPLERRT RaE o FRATIE A4 SR R B L3k 5 72 X
thitja, b, ¢, d S50 ME KRR 5% BB A — % o FEIF £ RN
H, MRNYE=Y 0B —RIIEHRIETH R (elemen-
tary step), H hZz—HWILHEBSRE, ifuskhEl®RED
B, EF%ZEﬁﬁDH?ﬁﬂnﬁﬁmﬁﬁ_fﬁﬂ”ﬁﬂT

RN Py ;

Rpm,n 3G A ARBRIR N REL, k ZEE R, YRNY
BERAMENT , AERE L% T3HE , HAR AL NER R T m
+n,X— R IER ¥ (M. ], Pilling) IR EZEh A% (4 & 1t %
M5, 822)— B, IR A DB EEF Brh &A% — &
Hitit. REERERMBE FEUENYNTS SHEE
Tl 25 R 5 1Ty 2P 8 S B  Bor  BESZRS BRAD S2AS B BRI R MR, 3
a, bEERET RN,

K 2 BV 2 SR 38 BE SR R k2 i SR JE 5, it (Arrhenius)
75 RERE g R BE T iy 28 k.

k=Aexp(-E/RT)

K ARIFrE AT T, E2IE LR, MRESEKE . & 1k
HERERNYS FERBEERT Y Z R L AR E
MIRE B, ZE— R RPIG S R, R B B RERISE

—_—4 —




%8 (Boltzmann) S #i# 3% ,# H & RIEEBIT ENS T
i AR, RIERIETRW, R M
3 k=Z,.exp(-E/RT)
R Z, ERRAS TR ERE R ARONG TR
B7, $ bt R 5 SR R LR (A 18 2 (B R B/ T
W E) , Wit ABBIR TR EWERSL, K YE H —4
ZHEK. FIA—DZKNERETP, B H FX.

" k=PZ,exp(-E/RT)
(Bt R T 8 St B ok A B AR AT By, 4 B TR
M ZE R L RO TR R R, RAER R FIREFE B30 48 B A
LB :

BB AR TE P R 0 U R A5 P 3 SR a0t [ 7 P B 3
(BBERBEZ,1974) X B E R EETEL2T ERNY
FIR 2, tBIFT B IS R S EE (L& &9, IR IEE B R 2
55 Kih TR gR A, 5t 71 DUB A% H 5 E #7738
T R XA B 3 B — AL

FER—REF K5

A+B;‘—:A B* XD
2

AP AB*REZLBPRE, HEECBA Y HIHEEYE,
A2BETHEREERNYEOTE, TRAIEE

k b
=K =58 B Pasr=K} PaPy

W IE 75 [F13E BE
r¢=k3Ppp*

BB EYMIRBIEA A B ShBIN st 2 $BOT, BN 3h 2
—_— 5 —



—FP R RS X RS RS AS Y
v=¢/h :
A h Y 2 g7 (Planck) F 3K, e R BRI, MR
XEERETFH—/TaMER, N
ek T B =k /h
T2 ri=kP,P.=K% P,P kT/h
il i e S

kT /hIGi RO BT 5 9528 LG AR, 7E300K LA 46 x 101 *Fb!
75 7] DL PR T AR AR T2 55 3 o 3 18 2P S K
DI — A R R, B EBERERN
: ~-AG* =RThhK?
B AG* = NH* ~TAS?

KXPAH* RAS* HRIREREECBIIRESILE. Rit
b —Z;exp(—AG* /RT)

- #i
h

exp(AS* /R)exp(~AH* /RT)

B R SR B SRR, ATRE M - AH® & Tt
REE,H

A= T g/

B b, mBEREHA TR, MEST -AH® , 5 #H &
1138 BRI 5 F R 5 A BRI 338 FT B UL B 2 <UL B )
2> (R AL T, 4822), 055 15 H AR FT SR B, K
AR PR IEAT it

o 6 —




-4 ELERNEX

AT RE A EBE ROV R K 51 3 LA R, RATE BT &
RGN T AL RIR RS RN 3 %, HER -
TPt A B, BRITRERER B3R AR SFH
BRARYROEN, XHYRREBRAEETHR R th, KL
REMAEER. “SR” FENEBLE, FrRoyRR N BE
R H BARRH . XY RHERLN, e R, &
BIRIER R AT TH RS, MESIEF R & 09
Bo BT RACHROFE AT &4 OB R R, 7ER 22
I, RANFEFI L i (Berzelius) F 1836 4 5 46 FA (L fE
— AR A A SR AR TR Al 0 B S 33 FO 2% T % R O
AR AN B ARG T RIEN 2R KRS, S8
BFN RS ROEN, AR HEESMEASK K iy
fEFI%E, Bprss (M.Faraday) B XE—R K, f{t—
¥ (catalysis) REAFIANHIEFHE K, F W cata- £ R T

(down), )37 lysein FERS B B B, X A il M1 54
(analysis) — X R, FHHRORIE—YRRE 2 W5 R
VG IHAR . EFFIGHT TR “catalysis” —iF %
RMCHBD T REWIER BB, XM AEE R IEL
BHARZRI 2BEENE . 7 o, R 1%
(riot), 7 S bt fEcatalysis, BIZEHFEIA A “cata-
lysis” X —id, (HFFRRNEBEEH ATET —R&”, X5
FEMERET ., EXADEX b, A CFmist” =R
M (catalyst), XKFAFEFWEBEANBA” 19 & B, X R
AT R AAT AT LA I IR

M EIRAEACAE ARIE XA LLE t, AL R — L2 & R

el



