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T K=157 (B#HHX D) 16863 Fot B1% DY(D*+HY) ¥ kno-po/kmo (T
HLREREEXBABOM2FE EEBICEVWERERBONS. X712 — XOBEXORTICH
Uk o gy ARESEE H0-D0 IKhit 3R « 0By HEAHGEM L b KE HY+
HDO=D*+H.,0 oF#EHZEMT 2 & K=0.11,0.12,0.10,0.14. & 2{{sAB 5N 3. ZiT
#LBWNECTTOTREHER L RO EIL0.14TH 5. #oTU Lom AMERD —E
EERZIHERTCZOOF ~x ICHEYE S FHEHRO —BIIHEHEES Foo L b Fot icipil
T230E3BEBLTHZIDOTH 3. Z¥BET 31T 40)0FEHH DO ofme tickicE
SLTHIEA MO BENEAT 2L 2. RECEMKSHEINBZFTSEET LD
SRS S—D* BETFEY S—Ht LIEJHEGNIDTHS. Rz I KERELE
RIEHALE Y (critical activated complex) OBEICIEWTB0:56, #OT DO K X 285
EROLHMR HOY KX 3FAIVERKEAZDOTHH 5.

c) x=AFroEgik

K#EA A v OHECHRDY 3= X F A0 MKSHEEEL Schwarz 1T X UXTKACILEEK
L D50% L KTHB. T A% YDEETIIBG ORMTH 3. 2 b ToSMIIBFER
Tl : —EE~bNB8, HLRD L¥E =1ty ORMCRG 2n2 BTBTE
fedsihE L o3 NEE b v, #OT—BRR CEEBERERRLT 28 TH D
BEBIZIZRAMINTHEV. X0 2 = ZX0RR 0 FULITLEO BRI ES b
DEFTNEREDOR L ¥R TNETH3BZIFER LI T 3. ROTCOPLIORERED
b) o2 BEREHSESHEERTRETSHL 5.

d) =tre7 3 FO45R

kS a ~XOBERCRTALREFEOZHOBK®K YL TRLS. F—-olBREHS
HO—D,0 REHFHFCRTHBHEL LTIGHT= b r T 2 FORBEEL, REOBILEIH
Bt T 2 & SAMBICRT, #l& RO Fikc HDO o EMERY M3 52, ko
X D0 ofimeEIticRE b —siflix Fi~iv. BIHEME K & koo THLTHRRLE
L3\ LDIREBL ALEW. ROTTORIIAIELEN. BT, = Fe T 2 FHEHN—E
e Mo R, H.NNO.+D.O=HDNNO.+HDO i 3FE@HIEEL, #OTRERE
(XZHO =t r T 2 FOBETRESN, FRLRERBCEECITEORELR~ QDO
LT IRCHD. MO THIRKEN NS Y HO LROTEHES Y M T 2 L7 &—EOM
B, RMiczoTHE K=32T¥ N OIHe 2 A AR ENEE MR T2 —Br i
3. WOTTCORMBEEZDDEE~LNS. f§E= e T I ¥YOZOOBTORMTERL
W|OMHEM:AL, T OEEEL 2 \ FRHPHEFIE—EHrR~QELLTEAINS. KoT—>
OEFOHWERITEEL 2FABHHENT L EE AR E~3 0L H~bNB. HoTH
Lo, BEE= e T FRIBNTHELZOEERTESY 3BT NICEREICS
N2 LD &332 Pedersen OFAL L —KT2Z2DTHS.

(2) BYoE

BISEO RS OB R UCEERTEICE T 2l MBEEROBIcEL LTKEREL L
ThaNkDTd 54, KPCHBEIMEIIZYBET 3K FOoXE 5 BEERUCRET
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FHER L AT 28, B8 X2ZRI2TEFI3FERNNRA v hdicmEmodstr e
¥RGZ0THS. ROTTORARIREXERCREERICOEET 22 ( ORTFrRIIN
BZDTH5. KCPILTTAra~—n, =—FrELROL NIRRT OPA bRk F0R
5D b B8RS EEEC K 3.

RO RT —BROBALBLR T LEICATREECH 34, REROBATKICHTIZE
SN TOTH 2. FlEKigdicR ik VitiigicgE+2 HY, OH™ 4 1>, &
(I L LTOKS T, XMEEKE OBTBTEHERNIC L » £F250 LOBREDES
HR2FBRICAALTHRZOTH . XBEHWEN—EL 202 KECHT bigFxRan
EEORFEIBME L TRZDOTH 5. ANTHT 1 2 — LR} 2BREIC L 225
rALREERC AT L ROKOBMIRERE X HLT 3. ZIdFracE L 7c HOH*Y 23854
U ORBRES (Tra—n )Y 44 OREEL VNTHIRL LB EHE~LNS.

Wi K DI KRBT A 2 ~ A DINE IREETIXE SR L USRI T TR R VW b B 3¢
O TIEfRREIH I (non-dissociating solvent) Fl~E~ ¥ ¥ AT B TOHBIOFFHILFRIC
EeharBhEZhbirwv. BT [11] KRBT~ ZIT L OTH~EiEgED HT 4
il L bAREOBRATASGREEN YA THENRNENOTH 5. ROTIEKE
BICHT b KIREIZ T 3 & Ao Bronsted OBRER (ka=G Ka*¥) 3—RRITHK T 2 HA55
bNTHZDCHS (VI] #1).

Bell RILRF T OFEREMITINGE, N-FraTx T =Y — FOMIIICHRTH2D%H
fLkHEiRE, PlNgv €, renlrdy, Rz FLELNOE T HREREI KA
L7e I n o, BRI Y3777 e FOMRBA TN THE 2 2RO, Fl~
FERv¥y, =rtuexXv¥y, T2V, BERTIASYHUONRE, T=YV—-1, REEET 2
ArOBSIIRENMBE VATH2 D 2L T ERBOMEHBERT L BMOKEIL L3280
E#E~ALNG., X Weissberger® —if(I=—Fn, s ¥=ndr BT 8FELHORBEEE
X 2 MEREORIEI RS T 2 F L RTEY, Hantzsch ™ ZEEFRTE A8 iR —RRIC
BORBHELYRI T2 ORI HEMHTH S, Y o2& mEoME MM iRENY
HERSTORRECLEET L0 LEHB~BNS.

B Bell % Bumnett™ (3 L3035 TA 5t FORBIK L 2RES L BHICHNTIiO%ks 4,
B & SO PG TIC X 2 —BMBRER B EtEMIC LT 2 e B, Lok
CRHICAY 2 A—REREOHE L b itGORBRUCR MBI TORSS 2 REY L
7eDCHB. —BRILAFTAFe FIIMBEEZoHT 20 L D TOREES T KL —XK,
=k, SXREEOHES 3 RIEBERRALNZOTCHS. RLELBEEOMILENES S
BILT=Y—1, ¥y, FHORXEEL LTolisim k38 o LoR Bt
K1 CFEHNTIHDPTHS. BT CHLABE TS 27T = ¥ ~ iRt 2 K
TR, —MERREE RO R L b ROMEBROBTERL B~ 5.

CH, ﬁ,‘l L7 oA~
]
CH , cit
N\
—AdHIO  OIT+eA~ \bn
) : - 10 — 3CH,CHO+211A

l
Cli3eCll CHeCliy A=« Clyt+=CIL CILCll,
N\
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B SWMFEOH AL T 2 HEIC S MRICRTTORLIB DTS 206, BT OBRKRT~
OBMIRELBEOESYHD, HOTEERCR T\ 2L WAL LOL30LE
Zhzs. :

T oM L NEIFROBIEM SR S RBEEER T~ BTiiERic L oTHHiTFon
Evhb, FHICRTI—SFOMTESCORTALITOBLENZOCHE 5. Ly B
FERCATIIRS T O LITTREEST-0ln 2 BT I bR O EE H~T ¥ E L
DOTCH3. ZEETIC—RRIC v ¥ DM EE D Wt L 4 L TR 2 Wikt UT BRI
Tit, Lowry OBTEIRICET 3 BEOREERIY, 2 Eom RICES -3 THT
ﬁ%ﬁ&&?ﬁﬁﬁ&%ﬂ@&ﬂa&5&&&&&%%%ﬂ$?%@ft%._

3) BRRICHTIEROOUE

a) RERREEIC X ZBFFEROHS N

g [V] KR Tili~rein < B TEB R Ic =20 BIR 1B 5. Hl~o—20 =4
#10 H-X-Y=Z 2 X=Y—-Z—-H icirF 3 KERTOBEIDFS 2L X, 7 h 3514k
x O, N, C 3T CH3CHOMLT 5. 1 bHMHAFTAHOBRBIIERICZO H BT
OEFICRH B~ BRI (clectronegative) mr,g}'{—&g 148: (electron-attracting) @
EHEEOE A L > T TFEITOMMPBKL T 3.

JERICHB LA HCm bR, w BERENR—Z3BAEK [VII] (2) DicKT
B~ TSy o OFEMEIE S b = 7 A Il 2 1EEEIZS L v E~b LS.
OTH \ PB4 OEHILIT L 2 JUEBMLITBEE » + O RIEOREL = h L ¥ —~DEHED
HLEBZTCHHL5. PI~ET et 7= >0 p-HRE CHyCOCH, X LT XAinu ¥
OMERTFHGIEDHEE, X OEHAIRL YV ECREBROBEBETO I 1 E = L e~
WL 7 Y REOTHEIEL = A ¥~ KT 3. ROTHEREORIEE N TR EIL/
k3.

FHRICT 2 F voove 5 ERICR T LR A v 5 Y IFOFINL 7 b OEMIE N
L, $2oTRESE LB, BRI ETF 2 K LEESTAHRE R OTHS.

BLEDREIIHE R FEBEEIL = 2 ¥ - 02 X BT 3 P& THO7ehf—RF & tic
BRTFE L EET_2EE1PS. flZT /) 7z2=2rTx bt S F7xz=ATtty
OB TFEBEENO KL ZERIE, 7= %ofREHIC L 3EEL FA ¥ -0l e 7z =
LEBBICTE T3 = I BOREEORNEOERC LOTRIFE LN 3.

b) EEIZBEIC X B = R F L OWMXSHEOEE

RS BILIC X 2K EERIEIZZD = A F LD T L 2 ~ LR ITER GO B i T B
FRICE A b NBRIC LRI X 2 PR OBEARTHS. BILT L 2~ nOBEESEEIN
EEEIKAMROEIEI AL £ D, Tr 2 — L 0BG L 5 KMRO Hhsg
77 %. RB3CBERSOBRLITRREF EICR TREICT; ER{LHEVWIEERERECES
IIEERE SO 2 O & ic AT B R K27,

BLELY Skrabal 7% o iR WERIT I £ ﬁﬁ%ﬁ% # 345 Newling % Hinshelwood ™ |z ki
WREIKSMRIC A TII T 2 — L RO OB I KBGRIEIC T, S Sy R TR 3.
BAEIC S = 2 7 0 ITH T SR TH 10 BHIE ORI, 2L F= L OREBFOIEE
FEASINT HC X D KERIE A & v oIBESES L B Y HOTHERL S I X - sk T 2%
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CHrLELTH .

Moelwyn-Hughes ™ 1€ L it = X 7 1 FFEic k b MARSHMINZPL OB L LMY
S4Fic CH- 22 8OHET Z2HENLEORT, b oXnEELSB Ly 8T B
BELTHIERIC L Z2REMRRIMAE LS EZ 0L HE~LNS.

c) =—FLOGMHFE ™

* — FAOWKGHIC L DO TIIMEROI R I, ZI3MHE { Bodic X oTks i
2 3. Skrakal —ROWERIC X NERMASROREIIERT 27 1 2 ~ L HBEHTE S
BATCH3. ZLHLBOMRY AT ST ra - (fA~NZ7= 7~ L)Dx—FA0MEILZ
T D. ROTTOMKSHRERIBREBRSOBRUCBILSNE L FiEx s0ExS2H
B5r%5. MEBEKHNEL VDT AAVILIOT, L EhiemkpMinsH®L 2Ly
EFEREINZOTH .

¢4) BEOWRICLIEE

FORMEO LT ZFRYRE L REREOLRICHTR~NS. TOLBEEITLITIIR L
DOFEHAL = 2 F ~ L oKD 2HBLEN D 3. ERCoORBYBFCTLITIIREREY
Mo RT3 L THEBEONHt = A ¥ -y RAHBTXETH 30, ZITUBES LV
DTH 26— L LTR2REORERELLROZIOHTORBEEYT 2. LT
RO BT E S S BRI BT 3 B ML = 2L ¥ — DEBH~BNBTHD 5. P~
B A ASEIERE B 2 i 2 B EO A T B E R o F il = 3 v ¥ — $LERRIC
ROLGNBWTHS.

KIC KT AT 3770 2 — XOBEEFITHET OB ¥ L EICRT. 38T Fo (XHMDI5

® 0+ % b= FZn X —, Ecli Arrehenius X k=
L i | EmtaE(8) | Eo Eg  DZee R p h Aot o ¥ ~C,
11,0+ 1.27.102 | 19301 | 20860 MRARRC—ELTHZ. ToORLYBRL

ey Yoy 7.87.10-5 18000 | 17980 3 A\ Im { BHIE R EO AR WX O 6%
Sty | 26105 | 19000 | 19570 fpx g ¥ TS BWCAT B, WBE
* 168207 | 200 | 210 rEmgicp BT oRTIE AR BT X

4

DTV EHRTFIINZHNG 3.

KIRHIT D 2R RO 1L = F ¥ — 1 33EFH15000—22000cal. TH 3. TORES
C b AKORES (13670cal) ¥ BBLTHZOTH 2306 cOPAKIBEEL T OH 4
F o EFIENRD S, HOTIERERBECATIZZL LoFttlbz i ¥~ uBe ¥
ZDTHINLKPTIRIXSERLTHILHE~LNS. M EOHAEHEITESL=AFLD
FEREOBAITEBRD 37 b IRFOXRNSMATL DI bOTH 2L YRESI(THH
5 72)‘

BEicLlait Y 2B R T OH- 43048 HY 442 X b L ARAREET S 338
MENTHS. WHBERERED AL = 50 % ~ 0 & b /v 3 FEIEBHTHE R ARSI
DS bRIBERNINETD 2. BEL MO RECRTIHEE 2 2D = 21
¥ — Ly, Fou 13T ~T Eon<lEx ¥ RLT b&EsED 3HIT 12T WD Mo KEICHT b
(En—Ton) #3%5 & —mz L7l 5900 cal. ¥ HAZDTH 3. RL2ZIET 2RV BIE R
LINThHZ™,
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RICEBED 4 + o BGOERCHRTHR~NS. HNEIL X VBEDOTLI~LICLDZ AT
fRICRTKEAS * v UITBEOBRSTHF 2 BHEL K258, BEX PZ5T cpis P
TR EDBEVENICKTH 2. XT & vORERMIATEL L+ EiixE T80
LRLE 2 L0 LOMICFROERSALNIOTHS. UB

(i) CH,COCHg+H,0% — ClI,-C{OH): CH,+H,0* DP+=0.16
(i) CHyCOCH,+HA - CH,.C(OH):CH.+HA  Py=57.10"*~4.0x10"%

ZhROME—BO_HOREE B L TR 3 L COREOMIC AR D 28T T
hs.

(i) R-Cl+Y~ - R.Y4CI- P =1
(iiy R-Cl+HOH - R-OH+HC Po=1.4:10-5~3.4:10">
bzicxoT (i), () R (i), (i) oRESREOBNsBAINS. HOoTHBA?TN
ML DR 2 2 B~ NTH ZERII—5 T (1) & (i) ORI Bk Ry
DRHET UIBYT) B EFE KM ITIT IR G W b L\ 14358 ERRGIC RIEIE D 5 kI 2
NBEDEE~LND. ™ '
¥z Pedersen™ (3 Bronsted dBYEX (23) R4 RITHT x R y HBHEOEMIC &
DTRLIZPOLBEL T, BYEOHEHO G KT 3B rHIGNICROTHS. H~NZ
FA—REOEETI, v 55ESKE 2B IR M OB ME MCREREI KL 5 D, (6
THRBHOX vy ONANEKICTOREBIRT. ¥y BN EIPEIZERHEE RS, XRE
Bors b Z EBPILcBENBRIEIT20TH 3.

(IX] BFBITOER

(1) |BAZR Polanyi pIpEE™

Ogg & Polanyi IT k3 4 & v FMEO —HE0G ™ [FH, 43 3 G5 126 (aF1+42)] (28t
ICHi 204 F HiclEHE b, TORZEREON L LT SoBDREIIX &
B OWIN & T = F e ¥ — 45T 3 7 BAERD b e, HAR Polanyi 12z d Ogs
& Polanyi OB HIT 1) B0 2) BiTEESML 3) = 27 A MKASRBITHT BKE4
* VIR RS R MANRAEYRATH 3L L ZORELRRTRL 5 L B 1.

a) MOELICEFER

—WEEOEE T AH+B=A++*HD 2[5 TBfRIECRaNS. 4 Al ha3Ecs
*el LT ROH ¥, B jraBks LT OH., ¥R kT
(t KOH of#E 45 OH, oBENT BT 2%
K3, 2% THOBERTFOREEY v £ L, Morse o
RCER Bt AR THF o vz ¥ —fhiky
G EFRENNS LB, B AT a thiRk kg
LB AE -OH It 2 H BiFo= 21 ¥—%,
thdRk b (3R LRARED S +HOH, i 2858 ORI & 1k
of «  RBRP 3 H T f0 ¥ - 1R 0o TREICE

,  LBToBATHNL, REUREOKILE & IO
, ¢ ALHMOEEE h THB. =¥ ST L D 4L i
# 5 W B oc IBTBTICEET 3 = 0 ¥ RO 7T,

so}

43
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I Q zFEHL= ¥ ~, x IIEBOKABNLBOBER (n) TH3. HOTHROBY
8l Q—x TR~ABNZ. TOHE a, b MhiRICH L THEFORBIIFEL T WEBE
DRIITITTEE LI . ’

RLES, D\ 3BEORMERTFOBESEL L THIMICR T 20 SR RUFiS0KS
I hiBens r=25A ¥RU3L h=01A tx b, BT BT FCBT LEEIIEE
CHENEHEZDTHZ. HABO r=30A FBFHIRERTH o BERTCBAT2m24
A0 OHMOEET, R LWEMELBETETCHL TN 3 7 OESERLTHS
LE~BNS. #OT h (20.6A TH~LNZ.

BTHARPRBICiEE B ¥ —EIc LB ROH 0 R HE¥BARL 2 ¢ 22 Skl =+
N5 EEB (p=—2) UfIC BRIFT S e RX5
(ELE) . BB a, a,, a, A 3ihEUTF:~ Morse D
BBt NG h ¥~ Don OBMLICHEET 2ibis
Td 3. HE x oS OBLIcE L TllihioBiz
R ERT 3 FORS TR THRE LB ke T 3. B
H hiz—%T Q & » HHWLTELT 3. #oTkx

ol \e 4 BT ZEHMLICEH L TXOW 2 RANESDB 6L T
BRUREUBEUU 5 n L g—RoREg ¢, ¢ ZBERLTHEW.OY
ﬁ + B AQ_—_—aunnn..-.u...uu--.-...-...(41)

WICHBIEY a 1311 D /e, Wb Ao ERHC BT 5.

REE LB L3¢, MO T 1 PRI EL L L RABORHER 3. CoBEO
a XBERom 2, b FROEHNELWESIMNL S a=05TH 355 thikOBRLR
T 38813 —FD a ¥ LMER 1—a Ofix e 3. HERLB~7E{L dIp=—42 C
OB L BT PEL dy.=4x TDS.

LT ALI+B=A-++HB E3BBINTERUSEOTEEH Kk~ K, K, E¥iEKRD
BMRAHET 3. (UFo C ILEHEFRT)

10g1{,=—'é7—,'1,+c,'

logK,=—I-%7=’I-;+C:’
o

logK,=RL.I.+C,

logx:=—RiT+c,
(1) KAV 5L

}%=—alogK,+C3 ................................................... 42)

1%=alogK._.+C,, .................. secsssereseaesassrcasearenorerae (42)’
Mo CEEEY k & E= 3%~ Q Officix ’

log'k=,—&+C5, ...................................................... (43)

RT
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Y BBNRAD B85 (42), (43) X b ERRRLNIC BT 3 Bronsted BYRR log k=a logK,+C #:43
bz 2 EHCHENLHEELB~25800 \ 2R CHHHRKS.

BFERSMLICH LT 2OBBOEE L2 RERBHROSTIE TS 3. REOHLIEZ
DOPLE BT TOREIIEMODH.LED 5. P~

1 o2 b 2 ia % 16 h
HO—-H++0=C—-C—H+0l.=H.0+HO—-C=C++HOI,
N\ i N\

g 1a, 1b Ol bR 2B TR E N 22, 2b O i 25T 2. CoBMLo
BlicE Lz oMd L SIMIcBEINTH 3 : BET 3 LB TOBTEE— 20 RETH ¢
HAMES. QLR TORBIBTYE~20TH 2. COBRRIIEOTHARIC L bR
+oiLz. LB —OTH h, LBITLEZOBTFH h. XPFTT 5L ¥, HABICRY
Bk Hio Bk b (BL <) Td 3. ZIIE—D BTt ih, B0 T ih. L
FAT2CHET 3. #2oT h LoBRLEOS LIRS T3 BIFMREN L #IEREBICE X
HEymid. #oTibh a R b IRETORBMHBTOEKSE LTOROR = A ¥ - %R
T Wi DR T X OTER, B IR & R 2 B 2 ic ik B384 & BRI LT
F:x Bronsted ORRRBROLNZOCH 3 BHBERUORKLD 35621108 T 3.

b) IZRFNDOIKIRICITSKEA X SRR

K#EA F v OIELE T BHEO = 27 L OIKFROBPOERT XY=X *+V- 13X
Dilz 5L HE~LN 205 Ogg K Polanyi™ itk hABHMENSD. HITHhR 2 13
WEEAREICRG 3= A ¥~ % X-Y OFMOESE LTHRILA Lo, thil b ixFmwic ik
bRBTMOA 4w Xt & Y- OESOEHE LTHRITE 3 = 5 0 ¥ — ik, x (TS
QIZFEMILH TS 5. ZICETLENT X 3 Ik s

H++XY=HX+Y+

RBBHRITHAD D “TEAFFE” £ LT, Ogg % Polanyi™ itk 2z “H4 + vRiE" 72—+
XY=ZX+Y-  0PEGLAEICRALOLNIDOTHS. BABICA T 2888 2 BTE Y 13 RKHE
- . FOREKYEREF v YA h L X~DhbE B2 3B
K7 v vy rghify —E0 H-X ofic ATl 3B
Tl b T OEITRT 3BT T M © OO BIE B
YRANTHZOTHS. LhiROBN e B0 I3k 2485
RERCHIERBICRAT 2 = 30 ¥ — 15T, #oTii
e & ' ORNBOREERI XY FTFCHT 2 “BME
+ BB (Kritische Abstand)
Entlernung A T H*Y 14 %&b
# AW Rz BicHEAET(L,)
FIRTL, dhiit b 2OKE@IiR § 0 REEBRIGEBIRE X
b4 HX BRE0ERRERET 2RER T2z L ¥
~ (L) T& 5. it e OBUINEEE [ OTEIERIZRED
BT, HERIED = A ¥ —KEER & iR B 0
REESE Q' IRMEMEoRT. I Enttornog 1y T
TORE I FoE= 27 A OMKSRCEHT 22T % nu W

§B§&3%&a=%§

rm *Hyev

SS8¥sEzNRRE
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OElDd H—-X ¢ LT H=O0R,, Y* LT [R,—C=0]* T 2.

#T H* 4 2 o lEERHORRZENE: FIEOLE Y VAT oha0TE 5. &7
3 2, ' OHBTH 32T ORIROTALF EBLAEN L B~bN S, ZE RO
oz ¥ —% L, 13, 1,0 RE=2 7 LOBBECEHT 2R+ DBTFHE= ¥~ S,
Bk S, DETHALNS. TD S, S, TR 2KRRE (HAE) = X 71 ICid) 3 BRSBTS
EFELW. MLT S>8 2E~LNBHE L,=5-5>0 Td3. Kicihii b, b OlBic
BLTE~L 3 \EXFK 2O EOME Lithit " 23 b X ) BSEMRiIcCR 3 L E~BNEHS
Z 2 R BB RO B Wb 0 E LTH (. HTRICHE: f OIREHRO = f0 ¥ ~
OEILPSEXALT IO CH 34, COREREOEHARIFNONAZEROEHT L VI
IEVWDTH B, CTOERITXOBE 7

H.01++0R,=H,0+HOR.+7a

DREMER, O TKERCRG 3712 —LOBBBUCE LY. KRic L. 0K TH 3, 2
(2 H ETAshdg o, b itk D ED S NARRREE H...0 5 HO oEHEScHE 5 R
THZRLE~THS. #HDOTTOBRITHEEHIRE L BT ORMESRTEBEAITHRT 258
- BEOETHB. oL Y L ikdEN 3.

BLER®BZ Ly Le 7a ZHIABHERRIC X O EHALE Q' 55 Q mbitie b s,

_ Q' =Q+al,,—(1—a)(ya—1Is)

BHEICRINTHZMFESIT Q' =Q—4Kal &, ZiIL k2 TH~F—BEED HY 4 %
vt k) REX 10004584 2 Bk 3 Fie x 3. #oTH~TihEk 2 b oBFo%EL
WIEAEID a=05 ICH L TIXRE & VIBUERIL Li+L<m Z3BEICOREET B0
THB. WETN @ oM ENERET 2LAH0 34 HY [T X b kg3 25305
TRECH 5. COEMISENERLIFBELAVWOTHS. HZ, BTL3=A71mAkSD
I= AFLOERICET s B offifikHe LTHEM e NN THS.

(2) Bell pFF™
- HRA& Polanyi T Trs ERIMHT Bell |3, fIHEBBTOBIT 21 (exchange force)
OHIT L DRIFL 7B LBEFIL 7 — » AH0H TRIFL R Bronsted oK ICEIGAY
HErHE~20CH 3. RLELEROBTFBITICNTIZC OB O F L IHITHET 5 0 EH
brrE~LNS.

(i) Bronsted BIEROHMNPIRG F—0BMEICHT 3 —SIOBDBEOMN FBT
BT B 5 O IR |

Ke=PZe=FIRT  ceritiitiiiiieaiaerciosircsesesssnntossecanerassoncnrans (44)
PiHET 3L P2 BES—ELE~BNLZLL TNOMSRIT
kTdlogk.=—dE

ERD, REEHE ke OBHLIITERL = 3 X~ Do K2 N3HIck 3. 2T Bron-
sted OFIFR ke=GKa* XU 3 LARSE{ENS.

kad]ogKA= —E eccecccensancarciicvecnccarnsssccttctatincinticnces (45)
KIS REIBEOER /MM FRT. S$HMEOBICEBEL LT, —flosrF 8 R.
COOH ¥#E~3&, KT 3 T OBOER LOMBEY Ka 1220k b
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K (R*COO-)H:0+)_(H,0%), (R-CO0) (H*)
A="R.COOR) (H¥) * " (R-COOH)

THALNS. Hic A TBETCEIBEICEOTIIELAVWERTH 5.
BT Ka SPESN B WECRTRE R CEEER LA LM bRHUFEL CCOBEORSLE
WL BBNER M KR TR BB LS.

T T
kT 1ogKo=—Qo+Tj E’r—Tj {Ce(R-COO-)—Ce(R-COOH )+ C(HH }dT
0 0

=A'K0

+i(R+*CO0~) —i(R«COOH)+i(H+)
#ie Qo i M ka3#RITHT 3 RCOO™ & HY 08 Toisd = 3 ¥—, Cp(Re
COO™) S IEA4FLEE, (R-COO) #HILBEHT D 3. ToORICHRT Ce(HY), i(HY),
{Cr(R+COO)—Cp(R-COOH)}, i(R«CO0~)—i(R-COOH) iz R IR L E~bL 2
b, oTHEOHHONIEEICE L T

kTd logKa=kTd logKo=—dQo

A CL) )]
AE=xdQo reesesmrererenteassmsisantisitimanisenuerseronsssianens eeeaeas (46)

g% DBronsted ORFRBRITIHICEIWCOM2HRSEIITETHS. ZICHLEAN
% Polanyi |33 L FHEHAOMICETTR RO S 2% X b Bronsted ORBRR ¥ #WeDC
B5.

(46) ROETF R FIBITIIRT COgAoREROLE YNz LB 5. 4BEST
R-COOH ##EHAT S Kiis CJAMHTIE R-CO0~ & S o051 h%e 5y, Bik
B& (critical state) TIXITO ZODFIABHELWTHH 5. 2\ ZEFUKEICEL LD 3EHEL
TEAX ~LLTIEEROZODEEBHELNS. Wb a) —HTFOHEEEH - ¥~ k
) EpBiC Z 47 —BEMAT 3. b) MROBOBFBITSBTOiRE x + ¥~k D&
ZEHRD.

S a) OB THE~LS. BIBETORY=FA X -BEEI AR VDL E~S.
PS4 TOEEN—THAETCH 2L T2, BTEMIZ4TRd 3 —eiEE iIciER
LRBECHETS 2. 2\ 2ERERCATTEREL = 324 52 FORNCELY
TdHb 5. SA—OEMICE L —FIOBNELE~3 LIBTOME 71 ¥ ~ Qo 2Ny
EEISESEE R A a XS LIRS THMb = f A ¥~ T2 CH 0 5. bk 3
FEANT a X Qo LERPBRRICS 2 LBE~LNEM b= F ¥~ E § a LEHRNHGE
CPBLHBEABNBZTHDLS5. ROTUOOMERIFELBEINS. MLTTOERS x Ix=Fa
(da/dQo) THiIT Fa (ZFERIESE a /A0 3BEL L BMEOFRHTH 3.

;RiT b) DFATD 345 CORBTEASEROREIC X OTHEIREVW LD LE~S.
CONRBEFRITIVII—EOCERIERY B~ IHRLLBNE L Hx ot STHEED
FHRUZELBTLORNBRCHERKIAEZ L TEDOTHS. H{omaHasoBTox
FriYAT I~ IS TREITHREALNS. KFMHIT L VIERIEELRL, ARTBIC
k0T R.COOH,S - R+COO-, HS* 1 38MLOBRHE CEHOKIEICRYT 3BT OFEED
HE%R+. AB OESHT FH4¢ R OHCERE E~ 3 L ik 2B LTLRA—T
$%. AB BO#E 2T R-CO0~ & SORIG ML EROEREIC D 3BT T 3 EEC LN
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A rs BFxALX—FoRT. Bt a (X S AEWEAD, R
COO~ hbBxRERCAT IBFOXEF vzt
rF—~, iR b1z R-COO~ #SEWHEED, S hbfix
REBCAT ZBTO = ¥~ FRT. ROTHEREL
BREOERICEET 3 AB MOHEICRD 3B T OB

JI\.__-.-

k. :
' E

E P/ ' "jt- DOERF Y =R F — (TR 2 KT b ofEbith
]

i : B c TRAB LB, W a b ZHBICATHEINT

g HBLDIFHIC 7~ v AN TEHRATCRBELG NS

$ + | MFIASRD S ND DT B3, Wi THTOR=Ir¥—

Hdhih ¢ OBMKITHET 2 En ¥BBT2RCBTOBITERZ OTHS. #OoTLEE
A RE) = 2 ¥ ~1X '
E=E,—E, seorsrerrorivcccsarcrniimnionnsorsenraiesrsesasssessossenion (47)

THALBND. KT Fa 1T A BB 3B TOXRF oLz i ¥F~Td 5.

PClREY L LEA~T Qo Icl¥idhins#{k dQo oBmMAH 3 & OB TR N S5 IC bl
a 0T ¢ PMELICHEIT 3. —FIOBERECE L Tidithil a OBRIT Qv X EARAIRIR
LHBTHHH. OTUNIY

dEm

dE=dEn—dEs=dEn+dQo =“Q°(1+on

#HicHE L x=1+dEn/dQo b U)RE —HT 3. HKIT dEx/dQo IXTATT X H/ e 3HIUL
B b ENLTROT x1 TH 3.

Bk a), b) ¥k 2 EBIC B D7 BEREOEI L = w1 X — I3 HEEOBE = v ¥ — 5
TORB= 7L~ BRCEENZTHS 5. I\ 32— RAIREAICE LT b 45) ORIRAH
BrAbhztedd 5. HMICRBLAZOIIMELT x B—ET I35 1hEELETH
B4 X FRAZLOSRIIZHSRIICIIMELORHB LG EL T2 THL 5HEMER N 3.

P THEOBRAIRTIL, XWh—EOREOCHFEICHD 2B HoLECHEIT D
FHBERME 2 L BENnE. #OTH 3 HAI b2 (A Bronsted RASERAYCKRILT
B3THL 5. ZLA—DERRECHAR Polanyl KX 0TI BOLNTHZDTCH 2. BRLE

. WSRO IR IO BEITIE LBVWE 2 WE T OB XA1B% T 3 L oA
BBREARELLIELWOTHS (V] #REOREOHEH).

(ii) BFHBHEZ L EoTMBIMRBPCRATIIEDRICHRT 3 ke OB HLIZIE E 0d 0
BMLIC L 3L BELAOTSS. B P Z 38MLLaWwe LicsBEmRoBE R i+
ZEWOHEBRL V COBRILFLLELVWERE~Ev. HHEESERC I kX Eo
2T LB, POrctdEE, X E L PORFCBEINIEAOLENEIOTH S,
#-5T Bell MiXiciBAE Polanyi OERMIRILKRITHER LI E~E . Hinshelwood ™ iz
g P b7 2 B4 RIIBHEENEE = AL ¥ —EBOR/B EHE TH S L #E~ Evans,
Morgan % Watson 890 (I LT EGSHMLIC T 3 o0 MFIH EBROREIIR ~x E RUr
PilcthikEebnabDLLTHIDTH3. 4BMIECOSHOEBRMUSFROBZICE
TRESRERFBONT VY Bonsted XORBEETIKEL £ LHE P oLy L35
CRANZERLECHS 5 2 E~bNS. 3¢ E DUHC P 2 b #BEREE bNnL T34
Wx, RZIBPSITITGT-0EE)C Arrhenius DBERX Be ®AT (E kK7 v o v [HEELE~
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~~

2) LGRS LARBI L30T vhE ELESE~LNS. Fic Bel®™ [
KELTPHRTOER U XECATI RTHENEEOLELR ZHL R LOTH S [t
M, #3E; 9 F)126 (M) ] RTRITH s ZBTRTRE L RT O Rik2 2384
& HHNBHNTHE IR L BFOERD D DR TRNL 5 & M s

NTRI—#MHEIT -+ 2 — VO BB O K EIC R TEIEL = f 0 2~ 132 (BT = +
AE—L LTHETS (i) © b) OBPEFCHTE~Z. XUUTTLBHROER LEE =1
¥-5Q OWHHBNIER L BE~CE. [BELF =L ¥ - (E) I ZEFr>vrzin
F-~DORBAOROE2 LR L, HoEERELCAORBHLTBONZ Ry “ D OFE]
{b = nF — " (apparent activation energy) (E') L #M3 X 5.1 8%

E=TF0o4xQ +eccee ccovervrrrsinicriiisrnrenseccosnascnssecscansanceces (48)

T, &iT Eo 1 Q=0 nPL&OFEREA = I ¥ -Td 5. (LITFOHBETRTIICTO x it L
_ TOSLHIDB.) HF v o ¥r =i ¥ — ihiUIBENAPIROO E 10 LT TRk & BET
%. EOTTORIT Q E, 2b(BFOIFEALBEMOERE) KX oTRR2IEDLNS. Ft+—
Bt —F IO RS SHET 2 Wihiro — B = T.

HBT Bell ORIFFITHUTOREBTO F57 v o v
T FREEDRMITIREE b v A BUREBIR T, 20Zeic
)/)',- LB TIOR3 88 4 ZARTR~LNS.
/ 5 q:kflrj:(;(w)e—w/krdw...................(49)
VG T Wi GIW) REF o vyARBCHEHT2, W k2= dn
) ,1/ ¥~ BET2ETOERETH 2. ZiITH L8
X/‘f‘/ « BET, = F-RUEE B 2T 5L
b ) q =k_}rj:e—w/kr AW =6"F/KT weveererarneees (50)
X ERORBI OGS ¥~ ' (IRF I L
2 q LROMBICEB.
I'- ------- 2b -------- 4 » ,d ]Og q
ﬁs - H E =—Ld (]/'T) ................................. (51)

Bell (Z8FICSHEN MO X7 > > Y A BEBECE L G(W), ¢, B’ 28T 32, B+—Ko
MEIEHHBOMPAIT b 2F L RO I FNMK 3. o IR0 N2 HAxBoND.

a) Q>0 (BRBHIBIT) OHE
e—~QKT
o—7y
E—-Q_ 46 ode7(d—y—1)+e*

E—-Q é—r7 de—T—ye°
b) QLO (BBWIBTT)OHE

4= ga(be~ac)

E__B (B—a—1lette?

T B—a fe—*—ae?

g= (de~7—re™%)

4(1937)
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WK a, B, 1. 0 ITKDOERORTEETD 3.

E 4n'hy/ZmEY®  E—~Q . 4n°by3my/E[E—Q)
KT PRE+, EE-G 7T KT ' T WEH/EE-D)

Moz Rickome iy ReHA2MRI q & Q R q & E ORRER~HE
T REAHES. BB m=166x10- T=298 +i&2,2b LT 1) 084, II) 1.04, III)
124 OFx1CHe, E £ LTI E=E+5Q ILAT E=2x 10~ = 7K1 2E, 125 —2E,
OEED Q ik A3l BO LOBHRRUCENRLC X 0 HEL A L H MR CH
+=@lic R mEESsBoh .

40
4
// & //
y i //
: 20 7 x -
gr Z ~ 2 s
1 V/ 3 //
4 I H
/’m
v/ I g /s
- /"
/&
0 ] 0 ] ]
-4 0 4 0 20 40
Q(=n ¥ x10~1%) —logy
® - = B By =

Q it L-loginq ¥ 7Y 2 8+ @ Bronsted BHIRAIC THBETT A logike ICH L -logioKa
YT 2 b OICHE L, BT HihBENoBAYRT. kOB X b, Bronsted Kb DR
Ba/MEBRORESLICRTIRIELNAVEN S, BOTEEBMITRDBNS x filill (48)
DL FE LRI R WES 3.

HESEIICRG 2ihiE B & -logwg OBIRERL, BRI EHRIENOHETSHS. X
Al Q=0 DB¥RT. Zhb —dlogwg/dE’ OfAHMEHERIC L2 kT I da kiR
FEEN 345 B-

zNEOEIMNG L RO EMARSERBO LS.

a) IBTEBTCRATRETHENZECN, HEMBICE3HE T MEEMAMIC @6) Xhb
Bronsted OBHER AR 6N 245, RHHT OFEMEAL = 30 ¥ — & REEEORM i 5 P 2 BY
By R IR V.

b) BFEORARICHEIEAIIZIE T L) yEH VT ORITIT X BIREREY
ZiF, —dE/dlogiq 12 kT X VRCH 5.

o) HMFBRITHSBIENMCEI BB oFEEL= ¥ ~ I REREOBLICH L TE
LD R, B ~dE/dlogig (X kT X D/ TH 3.

RTEIC & 2 KEERE X XD ZDO®K

v=P/Ze FAT (182 71 886)
=PZq (BTFHe8a)

CREDEOE P/P=qef AT p 2R nBohs. R2CCoEROFRIH =ML 05
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2MEIT 1 L O ATHAIEBC/ I EBHELEZTHE 5. #HOTRBOFHETCEL/NEVWD
OB b NI bR P ITIIZ I EECEL IR L ST L E~DNB3D0THOT,
s B3BPAIIZT X DR EZHERT P L HA~3THH6 5 & i3,

(X] # 53
utﬁﬁmEOT%ﬁnﬁxaﬁﬁﬁﬁﬁEm%T%ﬁﬁmmﬁmﬂfﬁﬁLr%kﬁft
. RBIWMCRTIITRFRT 20E0D 2B 5 LBIIh 3 5HmOMELE LS
kmokguﬁﬁfaa Lo LED U o8 X O TRARER BRI E B b3
Oﬁﬁm%%cntﬁb,A&mn&afﬁmmﬁtib6n7tmﬁtokEOﬁ%#ﬁa
NreFELBa.

RSB AR Tinfli 2E R D PCEHTOHG LERMI VRTHEL, H 380
HAC RIS & FRHRBOMIC & 2 ERIMVBIRO S W E LML, ZAHRRIIC b EAEHE
LNZFHECHTE~KOLDOTHB. NERCBILRERIED — Bl E L THMELEY
IXEEIREE S X VTSP R b L3 SRRSO FHAEL, 20 SISO
EMOEEIC X VIRBEAITIIRE 1 + L OB MR IRITN, MoOBAITI:—EaE
RUBEBRERHARRAHINZO TS D, X LRk 2 OBEEMICET 3 b olnfix 218
Dﬁﬁﬁmfbammﬁr,Qﬁﬁ#mE%Ht&#ﬁok%ﬁkoﬁ%ﬂﬁimﬂt%ﬂ&
OFESRb NI, AR RCTREORERITEE NEREEOREMERIL, BREOS
Tk & BT GO RUEHERIEDX, TR ASOMTOERC LR 2R 4+
ZHCHTEFONRBHENEN D TH 5. X\ BFFHICTHR THHT BEXEOME RIS EER
LEax2THBEMY I

z&}fau,%&ﬁmmmaaﬁMOAﬁm&wm&;bH%ﬁxm&Wﬁxuﬁ%«w

BB TARIC X U B AR i PRI AT F AN AT 5. RS T BEET D « B ot
MmO ERKIT L ) RIS TFORMLUIBLIT RT3 b 3 ¥ - 2B FL, ZICk
DTEEORE ¥ PIash b LO B ORI RSMEE bbb LHE~bh s,

IS E—BRADONDZIE, B L RO RF] SO IRECIEHES T-OHBEE 51T
PRELE o> L 0 e BT, RREEREEIC KL ) B RO L RROT, BER R
BORHIC—BROEFEHRT s L0 LE~LN 3.

Bﬁm*ﬂﬁm«b,ﬁm&&wﬂﬁﬁmﬁm&wﬁﬁaoﬁﬁmam&ﬁﬁaaégﬁg
I & 2R NICEE T IR & &0 LR S+ 5. (BRI1245TH)

BHERBA ORRIICEE LHABTBR - L V RBoFR2 20 A% RT3 L S, RAIREXOEELE
StERAMETh OB RLoMTETT 5.
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