55 F 65 F R

[




W4T WA T
(=)
S TN TER

CH) HoT¥2%
BRE EffhR F
¥k &

age . | DBINEI VRN U T A R O i e
b® 31104



BN LM TR
(=)

T BFRITRS AR
(B) B T%2hk
BRE EEE #F

Yt %

FEHEERHAR A AR

W LENHET® 450 B)

&4 4 ALBETMEST LEBWSERIT DR

FAT8T<1002 1/32 HIIKO.T5 4% 234,000
198245 2 A 1AE 19824F 2 JM 1 REDEY
EN% 1— 4,000

#48; 13119.955 =4 (HE) 1.18 7



WBERK
TE WM RERIFERETER
wBER

FHEE  REKEIER
KREIEM  #BDkETm ke
HABE HRIERE TR
THER  BBHRFEEIER
FRA R LTRERBER
WHR—  BERR

Uiy F+ SRR TIIEAS T 2m
WH 73 FARBERAR




T 4Tt

HMRIRAY S FHRSHBTRLY A RAEBIR L
®, BATFUHENFEALTUHRETHANERE, Hi,
ANEHBBOESWEOREYE, THENARF%E,. MK, &
B RB RS, — O, ENESAR EAXE LR
TR T, B—HHE, BRteEARLRANEA L,
Fit, BATHENHFRATLESAMLEERT Y4 A
18 22 0 B U,

— %, ﬂ%%ﬁﬁﬂﬁ?¢kiﬁAMH?§*ﬁ
%G, R EMER. REZRARR, KTHRT ERKE
R, MBAEX—RBLRERER, HAShEENLY
HRR AR, T H, EHEMARE LN BEGEL. KB
IR R X — B E A T L B8 BRI R B A A — B R
%‘IW*HT BRIFHT — P FRTE, HEHFOYWR, B

&Ezﬁmmﬁm,%ﬁﬁﬁﬁgﬁmﬁﬁatﬁﬁm
9% WA BRRBRE LR —B AR &,

TR TFE, RITEEAES L RESEEWES
WhRE, XAERHEHREESIMOMN, EREX—
BANEDH T, ALRAYARRRAVERRN SR
ERHE, AXRRAWENRLAGERGLREYHE T E
HIBF RIS TR R B 2 AR FT R B T WM BT 50
MERFRAR=M—, B FHERUERBEXNEE,
XFEM— R BB ERR RS TE (SR, REYRR

i



HERMY),

5 TR S ER AR R IER, Bk
X— B R R AR AR~ SR RAY ST T K A
BEZ, A TRIOEYRERARFEANE, FERENA R
Slit, ST, SRR, AR SRR, BB AR
R M X R H RS FUE, THIN MBS,
Bit. ENEHHRAKEE, RANBRNERKRKE, 7
HIEWRAARS R, |

FBEEFEEHBEAVM ARBR, 55 2R
BRAEUBRARAN, HTARFBRELY, AER
K55 PR B IR, L3R AR RS R TTB, T2 30 L XA
KM, BOURH, 264 RER AR N AWR, B HE
Bt — W & B BT RS M MR B0, A AT
BERFEE ERENESER, B ZRHATR.HT
BAHRBRREN, NTZBERRLY, AHBLRAM
AREHR—HUS T RAGHRAY, NTHRAELHERE
RSB R S, TR, BAE—WRET
S5 2 At A

i, ROENRAWHEGERAETEE, HEHS
WR TRAMAUES SR, BAARAWHHEFRFENR
BV TR—RERHR, THERIIH FRESRE
WK EH) RN BW, SR MERMAHIA, 2
7. BRE R AR K, ERBHFD. BERS R
B, B, S RARAL ST IRRAYE, X THE
BT R R IO AL 2 RE R R AW AT
B — kG, B A WS WA,

%, BRGNP, ROEAEA DR AL



REATEEHTR, BXNRAWEREHH—KEWE B
RHBL TR, FEANBEX S EHBITRBOTR, RE
KEH, EERREYH, ANRAUHBLNE BN, B2
BT, BAREWH—REWR T HEER, B Talk
S5EKIRAYWARAMBEEBR AR EWRIE,

(FEHE: HARETEE)




XF 2 Figit
®—% FEBIIREG roieesrrencnan eeeertesnsansanes [FMig=] 1
Lo B R eeeeesreranerereeesnsionemniniiiitie ey rereenens 1
1.2 BRBEEHGH B vl teeeeenne 1
1.3 FRERS -ooeee P S PO SO 17
1o4d FFERITE G oovrerrorerrerrmasesrmmnonarnsaniaieessaninn 33
BE TR v eeveererereetrenerene it et 40
B HEBROEHGIRE e Lmst] 44
2.1 FFEEIBIR serverestirntin i 44
L 2.2 HBARNAHA ;‘cﬁﬂﬁﬂ}ﬁ .................................... 46
2.3 HRARNBFRRITIBUMIEE oo 51
2.4 #gAﬁ&%§$tﬁﬁEi%#%%§ e 54
25 FEFULTAT ceevrverererenreirminnniinii e 59
2.6 EBLTISIHRRGRRE] - oeerrermrererr e, 66
27 FFRRALEG coovevserirrieeer i e 68
PR T - S SN 71
B TLHR v eveeerereor ettt e s e ae e e e 71
oM BRI G et (E%AH=] 75
3.1 Bl e eeriesnar e aeaeas veeaas et 75
T 3.2 BRESMRIRERER -0 e, 75
3.3 BHROMBIGHER v RPN 85
S 10 T - P PP 104
B E LR eveeeeeemerersarastetei et s 105




BME BEHEES - [LLTFads] 108
41 BRBUARBE S AYTITIE eereerrr et 108
4.2 EMERA B RABR B AR A 110
4.3 E%ﬁ?ﬁ]ﬁﬁiglﬁ%ﬁﬁ%%% ........................... 195
4.4 BRI BIREMIG RRIE e 198

B TRR veeeeereeererrererenieni e 130

BRE FLSTEEIFA ooerereeereeenne [ReHg] 136
5.1 EH ﬁtfnn&ﬁéﬂﬁféﬁéﬁﬂﬂ ........................ TTITITTITE 136
5.2 PITIRES A N EERHHIRTEE e merereaneans e -...158

BETCRER woovrrerresrerirertennuiiiiini e 155

X TEEAE ST veoeeeeeermeereee [R TR 45] 156
Bo1 B R eresresraerers sermenteit i e s 156
6:2 FEMEBIfE- e i e 158
6.3 FEASFURHASBIBR G M oorerrerrreerree st 162
6-4 BIAEMEH(ESTREBBE) oo 169
6.5 [EZG, RIGEIEIPTALeereeerermsrvonessronsiiunsnns c1eees179

5T ., .......... ..-186

WLE BWAFEEER coreeerrerrmerennennen [,x,](g.;i] 188
Tel  BEeereerterer e 188
7.2 B FHRIEHEIIEI vt 189
7.3 FIHESFREBES BB e 192
7-4 FEBSFREESEREREER e 207
75 FRESTREERSERERAARKGRFERER 222
7.6 ﬂpﬁgﬁ;ﬁﬁkggAm%ﬁ_jﬁ ......... eereneesteninen 294
TeT LETEeeeeereeeerre e et 294

» 2%‘3‘6*& eeeretererteeeerraerenraaeernraarraas ......... 295

AR BEEE v, (#AL—] 283
Bel BB reereeerereii e oreees -233



8.2 EB~EWE?§§TEJFEEH¢JE§}¥%)& ........................ 233

8:3 FUBESHISEBILBEEE G ererverrereertrerinn 237
8:4 FRHS TR FTER e vrrerrererreerermsnraasinees 238
8.5 FIFIEBRIES TR AT E R ereereerereres 241
8.6 EBHNFHETHMILAIESHIRIIT -ceeerrrrarererenaens 248
8:7 AT SHITLIR: +oreveerrorseretmrimteioniner e 249
8.8 MINEE——4 JRIIURE oo eererremrrrrerereneiieininn 250
BEETLER ceeevrevrrrenceresncininiiiniiiiiieineeieeseneee 251
BhBE BEIHEEL ovoreverovvancnnnnen [ensnek] 255
L T O SRR 255
9-2 HEMRAERAEBRUFEMBREY e 257
9.3 FIBH T RS WEIIEEAHEE S o errerrrrerrerarentanies 266
0.4 ZEIBrieeeeeereereier e rtee e e e e 279
BETLER coevereromrrerrtniini e 280
B+® FASERSEHOBATRIE e
........................... [FHH#E - XBEH] 283
FO-L  BJE -eeeeerseeerrcrnnurunenornnterie s tiraenaneteitesatactensnne, 283
10-2 Uﬁ?i{iﬁfﬁgiﬂ.ﬁﬁﬁﬁﬁﬁﬁ ........................... 284
103 KR REIZEAN — I BRI oo vereeesennes 285
10-4. FIASHEREHTESTRIMTEREE e 286
10:5 NCA ze —HREIPHI(DMSO) HREEE G -evervrerrerrenncenne 291
10-6 P NCA SR ST AN —REWRE] vorereeennees 291
10-7 px NCA LUSMNHAZEREHTHS T RITH
HTBBME «evrmerrarensrnnarernemmreneensnueinnereea e e, 205
108 BREGEAHGEE coveerrreromrerrtorontmuiaiiii e 200
T - =S G N 200
BETCRR evevverrererermorersroneninnreiioiii e eeineaes 299

i




¥5—% T W EA

1.1 51 ¥

ERREHARAN, BDRTBRELRBEEMHRTXRHE
AR AFRA TEAVEN, WSS HEWmUL
B, UBRTENRE, Wi, RHERNTHAREREY
HHE—EMER, ERRARETFE ML R g #E i —
B ZBRAER—-ERZE, RIANBHENS, EES|F
A LTI 5 o B LAY R FISLARE S, (LR AR RT3k
R4y, XWI4y e My Fl Mo B R, BZTHRAEREGYERA 4,
IWFRIT, ZRER, LHABURAYR —~ 1 S8
B, etk RA Y R Bk BT I,

ZHRREA/FIR, BR-1, 2 51, BAERBRER
A-1, - REYMRA-1, +REYW, BE, MAMRK, W
A1, 2 ZBREYEBATRB PO, Mk, 5 5 m 2l
wik,

12 ERRAMETEAD

1-2-1 IR
i@ﬂ&ﬁﬂA%Bﬂ&t)ﬁE%“WEﬁ KRR T
d, ! [RE, ﬁ#%#/ﬁ%é’%d 1WA, ﬁﬁﬁ%ﬁ—%#ﬁﬁi
ERpA LRARE, - :
B PG B ST U $ﬁ£ﬂilﬁ}%£ﬁ] I H ('b) 1
FIRISLA (o) B2, SRAEHREN o 05 e (o) SIS BRE (), =




BEARLUEER - HTAMAA, BHMT — MW, B
RISty M P R ST A R LR SR &

HHEHHEA HHEEEH
" \,’I‘ : \’ \Cl’l' ’
C, C
N N NG N
AN A ASA
X B x ] X Hy b9 \
SRR ) AL
Gha) (T
;< Jc d.l
ZHE dd+U=4(m)
d+-ld=s(r)

ESMTH  ddd4-W=I(mm)
dl+dd+ ddl 4 Ud = H (mr +rm)
_ - dld+1di =8 '
WHTH mmm
T mme4rmm.
mrm
rmr.
rem+mrr
. rrr .
ERRERHRA DN, BRTREER T LRBRE, v
RN, ERSYNE—S L, HEWHHARER—
Bo XBY, RELIEMH BN REVWHABRBETSRGER
A B, REBKBAELAR LMESHEN, X
FRRE RN S ELRYRE, X—-ARRLRY, BEH
FRAMEHSIWEFNSREH, KLHREBRERE, B
BB ENERARLEERNEEN, - ' ¢
2



ERAGS, CRTAN=8TAZREETRAR.

jer+ L g :

B =B nfiRkE, RACHER —FRTL A ¥R
TF s,

I s H #
’,.F,i 1 r

t t s s i s i s s
S T S B IO I
7 H H B 3

Rz, HRA-1) R, MES LRBRER, BHEH
SRk, WM RITHR 6, ¢ MBI EOR NS RTCH M I,
H, S Wi, Bt RA-DAENRRRE,

1-2-2 Markov $#%it |

G-I R TH — AR WIR, R Markov &4 H i
TR/ R TR SRS, MR Bernoulli ik, JLAt,
T A I B 56 0 B R B
SZERE-SRTHEE, B
F Markov 84335, F2E
Wik, JBF Bernoulli 23Rk,
PR, FES—FRE S, HEE
YRR ESENE SRR
WELSRE, HBMET—4
B R EY B}, E‘if’F%J‘MérkOV B Lof_sJ T
B, MAS SRR, & '
SRR EAR LN By, wy B Bro kA
B f S 3k Markov 4408, WA, BENKH HRXHE

3

10—

s “.‘. VA

AT
G I B S T A




X, WEREH SHSE R, T Bovey™ k%, ZRUATE
Wigd B2 SRF Bernoulli S Bk, WA AT i M e AR A
Markov #4088, X EITERB RS AHRNEIRRE, E
BAELER, SUFRKEITRRERNERNS AN, &
FRAAXFRRAR, BT A S REEKRE, FURAHFR
RARWBER W, 5582 BAERMLN LR, NEEE
— A BAMRERR I R, BT DLFE B RO OR  Bernoulli S5k,

Bz, ERERRWERN K Bovey &ith, STt
PIHTIE (m) 45 S ERAMEIES & () ML Bk e, —8md
Wi, s, ZHRTHM I H S mTFRBR.

AT "0 oy mime=r (@)
I=a?
S=1-0o)? } -3)
. . . H=20(1-0)
i, FaRARR L, . -
‘ H?>=4I8 (1+4)

M 1L, 1,8 B H #H = 0.5 fEha b b,
FESERR L, TSR, 57 DAL A7 0 70 26 0 SR AR
o X0 TR AR N R SRR,

ERUAERRAENNRR, Hib, RARARERE
RAERE KR,

4



Pn“’:l"'Pu .
Paizi_Pss} (1 5)
i X AR,
IT=iPy
H=3P,-+4P, } (1-6)
S=&P,,
S— 7T, AT A= T R A T A B O SRV A SR B
%,
I I .
P =71—+‘H/‘z‘}
@7
p,-S.__ 8 _
* s S+H/2

BBt BB S PEA & Markov S5 BT, 8RB E LR
HR, HABHLT Y E Markov 85 H —E R, X, +
RN TARMITE, URERRERETHE Markov 845
i, B

kat bk’ ki - Fois
kss ksi

= Fs__ p.-

Pss kss + ksi ’ ksi + kss
BB B MM - AR Arrhenius 3R, B AR R W

41S _ -Pu-P.gs _ kiikss
.111 ’HQ In Pu-Psi ‘ln kisksi

(BBt (Ba—
RT
G ARNCAA
CRER T, ln(4IS/HY A RTERR t, R
UM L/T R B AR RRE, U Markov 8 4 3 B 32,

P,= ky P.— Ky }
(1-8)

(1-9)

R N By G S < A



- Ai¥inEe, Bovey &itRr. XHBRITAM T Rk % 42

Arrhenius A%,

]n P __]n ku =1n_2_£= E* -E:S +}SI“—S:,
P, " ks H RT B | .10
In Pss =In kss =In 25 2S E:s s( + S:s S:‘
Py rn H BT R

R, R (1-9) RAKBLE B S EE Y, BIsR (1-9) 4 Ji0
BRIFBITE R (o~ B + (F— B XHER, L
BEIE AR 0w, (Ba—E) R 51EALEEA XM & 8 2%
R, T B 4% s B, HEXS R AR 2 (5 — L), B
B, ENRERTHERER SIS AR N T
RIMBBY, LAk, o BARRIE & Markov 6453 MRIM T,
AR 45 S R BE AR AL, THE 8L In (4187 H?) &
BUAOR BB, B4, TUIE LA & BZOK F7R KM 2R
e WRFAR (1-10) W H4H, %i4§ Arrhenius &, 1 bR
ek — 8, WA TR 6. s &AW HT4 BIX B PR R 22
[(But+ B /2— (By+By) /2], SRR X i e
£ B e R BB B2 T MY SR O BB

-Pu/ -Pss = _ (E:4+E:6) - (E:«'?{‘E:s)
Py RT

n (SE—I-SQ);E(S:H-S:;) C(1-11)

BRI 2Z 5b, AV 2 BUK S B AR AR He BBV, ) 7R T
%, BRERE LRWR, R RRTHE, i, ik (1-10)
BfTB‘JWiiﬁi'Fiﬁm TR0 AL B AR 2 58 B R I 2 3R

P, e (1-12)

Py_
P, T+H/2)? }

P, (S+H/)



R, Pi=i, P,=s, Pu/P; REARBEANRTT ¢ 4 H#
B & 8 AHEER Py RS RIRIREN AR « & 4K
W Pl Lo s, X—BAAR RN AR B0, MR, BE
P % Pu. Pu SV BEEHMERE, BrLl, B Po/PtERRE
RILEBEBN, ERERET,
P,=P.,P,+P P,; }
P,=P,P,.+ PP,

J‘i&iﬂﬁ AR RTE o B, HABRER o & s B, RE
DR ENREMSHEANOEAGERMRATUT, &
b, WHANRHL(Pu/Py), (Pu/Pu) FRERNTARRER
N, B NARER, #lme,

% =( Ic“{c:lc,, )/ ( Ic,il-c;‘k,, ) (1-14)

B Py Py RoRMY SRHOBEL, REERT S, BRNUEF
EEAXRROMELEESE, HEEREERNEERH
BRI IE,
ﬁ~ﬂ&ﬁﬁﬂ§#%ﬁ:%$ ri.ra fE—X K — B T?ﬁo
: BB
Ca Mye o+ Mii) k11 [My-] [My]

k
~~~ M-+ Mn—m‘) k1o [M; ] [M,]

(1-18)

o M9'+M1‘——>k91[Mg'] [(M.]
k.
¥ M+ + My —> kgg[Mz+] [M,]

kM .
Pu= LT + ke TV (1-18)

ko Ew 1-16
r1 Icln ’ Ta k21 ( )




