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nH; N(CH;)¢ NH; + nHOOC(CH;)COOH—=H-F-NH(CH;)s NH + OC(CH;)4CO}. OH + (2n—1)H:0

b, RHEERMERNZLRS, WSHRREAMARMAR. #REMOELEE .
C A B LK EAS B TE-6 WTHRES . HBEEG YK Diels-Alder IR RN, RR
-1, XERSTFNEURRERESY, SHEEDHEMU.

£21 FENMINESMERM

RE9® B SR B
0 0 O H H O

¢ 4 AR | I , . ] “
nCr=N—R—N—C +nHO—R'—OH—+ +|C—N—R—N—C—0—R'—0+-

CHj CH;,
Cut -Brak
H+ 20—
KB nQU 2% .o JEQ—O-}
CH; CH,
3 AR -6 ﬂNH(CHstCD 2 ENH(CH:sCOT:

Diels-Alder Il 2 40 H Q M
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A T R 46 R MR SL AT A SR, A% R A R O
WHRHEAE ., ERPRERIMSE. EHX &N EDNA TR TR

—H
nH, C Q-CHJ T, —FCH;GCHEEI;

— N
nCHyNg——+ —-CH,}r

2.2 BB

FEREFSRAWMAK, RERHARSKELF AT AERYW LR, #HTHAH
RN FERE (NREMREL o LUSETFRMEEDT T, S RN E T R;
WAl REFfE— A T B, WRER. FAMERRVMER, RIEZH, SEAB™Y
[

(D) &8 B

B S ORI R R RN & RN, BRE-VIREER AL, A4 Bl 1K A

CH3 COOH + HOC; Hs ==CH;CO + OC; H; + H;0

—FHRESSRNKERARKEERE (), BRMCEMERBERRE 1, &R
AR -1 CERAEE) R, B H BN FBEMN 2-5 6856 WK 7 W BRET 4 & B0 /Y &5
R, EFYNSE PR _FE, TAEHER, ZERAKEI2ER.

Cs Hy (COD20 + 2Cs Hyy OH =Cs H;7 O + OCCs HyCO + OCy Hy7 + 2H; 0

1-1, 12, 13 FHRARMA MR ERAERE, HESESR, REERARTTHEY.

BREEEN, WUS SRR N, Sl E— BN, BERER KA
W, HEEE R 1; m5 RN, BRENS., MUAA RS SRR, H68ERNZ
23 prPBNERERSA 2,

(2) 4K

“LIJCER A TR R A R N AR A RO R R . BN G R C —RERE T R AL R,
F—LHERRER_EE (WTFAR =1, CUSHLTE R EEDI S H B 52/l
Bk, ATLIGkGLgEE, ROEZELHM, BEBM s FREE K.

nHOOC(CH; )4 COOH +nHO(CH;z)s OH ==HO-FQC(CH;);CO » O(CH2)sOF%H + (2n—1)H, 0

Pha, bREREREA, A, BRERE, W22 FRFEREEHERENEKXTERZFSNT .
naAa + nbBb=——=a-fFAB}b 4+ (2n—1)ab

Al - FHIFABMAELNMAA/MER, IEER, 2HHR, LRBWESKXLH
By,

nHORCOOH ——H+0ORCO+H0OH + (n—1)H:0

FEMMOERBRLL. XRPERE-ERERR, HERKELIWT .

naRb==a—R,—b +(n—1)ab

REHEROEERFMRTE 22 2-FREERRER. KA 2-3 5 24 HREEARN,
BIaneR Rk WA S H MR URER N, BRTEREH T MRS, MEEEER, KR
SHE, - RRBILEH, XREERBHE.
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GiERTR, 11, 12, I3 HREEKRRSES, HERKSFY; 22 R 2-FREKRS
B, BRAEEEY;: 2-3. 24 RI3HHUREARNERELERY. AEEITRATSE
KMAHEROESHE, RESHEEN, SFREMABBEENLE, BESWERN
RARGBRILR. 25, BN AEEREYNELELY.

A TR RN EAMIRE L, 0 OH, NH,, COOH, COOR, COCI, (CO):0,
H. Cl. SO;H, SO,Cl %, #HEHARKLE 22, BRYKN TP BEGHMEREA, o

%22 GROBSMANPEE

AT % T
B ﬁ —oH Z.—HB HO(CH;);OH A= C.H, (OH),
T—_® HO(CH;),OH £ 1 P C(CH, OH).
% —OH | WA HO—O—C(CHS)ZO_OH
oM HOOC(CH; ), COOH ﬂﬁgﬁm
0w —cooH | =R HOOC(CH; )3 COOH HOOC COOH

we=mm 000 y—coos X
HOOC COOH

5 = HRAF Ty K MR AT

93 Pq B9 B AT
N
B AT (CO,0 cfﬂ CH—C{) 0“‘*(: c"’ﬁ
/ o0 (|:| 0 ol =0
) H C% o”° 0
R 3 H R — B g
A —COOCH, choDCO—CUDCH,
*4 COCl,
Ll —cod B CIOC(CH;),COCl
- H:N(CH;)s NH; % pu iz RE CO(NH);
e — Bz H,N(CH;)sNH; H:N NH;
e —NH: H,N NH,
o — B U H,N NH,
5 WO AR HH 2K 5 wOsRe R
CH;
BEM | —N=C=0 NCO NCO

NCO

NCO
A% —CHO f® HCHO b 1.3 [' ;1
HO
B (6] 2% — &

H 8
. @ O ® QL
CH;

OH

:ﬂaﬁ CICH;CH:Cl
HEEHEE CHr/—/CHCH;CI

AN
0
— R %R m—@—so;@—cn
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B (—O—). Mg (—OCO—), BEfE (—NHCO—), #& (—S0,—) EHH.
HAEEGEAME, XTEERE. AXERALIIKERE, RUSRELBFHSE
By,
(3) ILgEE
FREMKEER -MEENER, THRESSERRAEER: b uRM o 2 frpdk
HITHEREREBR Y AN AR, NUHERDEWERAESER, &L AR RHER
s —F R B R AT RE HEEERT, Pl ORT S Z R, ME_FRILEER,
A AR R R BN MBS, WMMESE, BEEYHEE.
PGB RBORNFLEATEEZR, HARERSWAHBSEW. SCEERE. ™ XKa&H#
MEEE, MBREE. A, FUTRXSXIEAF, EHRERIZL RS,

2.3 LRI R MNAIPLE

WO, RER-66. RMES. ROMM. RR. RARS A NI HN LREHNH
AR RRES KA TR, KRN

AFREEMESDLEGEERK ., FAGROM S FRAGAANER, AlESE
AITREN WM AR A FROBERGAZR, Rk 23, Wik, HTROLEEKR
0 AL R 4 B OB L B

%23 KEGZRPABSREANI TR

BEY Sl Yl T ROTH FETEREE 7
e it 2.1~2.3 110~220 0. 69~0. 72
¥ Bt Rk -66 1.2~1.8 50~90
B -6 1.5~2.3 130~200 2.1~2.3
kMR 2~8 70~ 280 0.7
R 2.2~3.5 . 50~80 0. 45
ok 2.5 200 0.5+0. 3

2.3.1 LEERMAIKMEME
LRIL4R BT, W& EAKE PR =Y R EE ., —BERT, i, ACHHEGEA L
BiEE. flin «BEK HOCH;),COOH, ¥ n=18, WS FHEE, BIEEASTHL
25 MWE
CH,—O
2HOCH,; COOH —HOCH,CO « OCH;COOH —— D—C:i :G—-D
0O—CH;

Wa=2H, FRERK, AIRBERAER. Yn=3R48, MBLXTHEGEARBEMN
. ATHHEE. X =5 6, MNERBRAERE, HALBAREKSZVFH. AER
M 4E RAF SR ARM . FLE T BETE R = AR SR E R Y, HEAER 12 5T 15 Thl L
M, BERFMAFRIFRERLS 8 &,

Bk FE X R R AR R A . RR RS TR, (EWERF TR, 4
RWBWSr TR, REEAFRNTRIEHERE.

2.3.2 SRERNE

KL GMEAA RYUKES RS RVERFIE, &8R0T HV4.
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(1) ZAH4E
A ITERA LB B AR, PIEE SRR, BER_BERER.

HOROH + HOOCR'COOH ===HORO + OCR'COOH + H,O

TRESEMAGE AR WBETES —oEs —cEEN,. BER=8{E,
HORO « OCR'COOH + HOROH =—HORO *» OCR'CO « OROH + H; 0
HOOCR'COOH + HORO » OCR'COOH ==HOOQCR'CO » ORO » OCR'COOH + H:;0

“RIEBA ISR, ERNEEK.
ZHDRO-OCRTOOH:$=HODCWCD-ORD-OCHCD-OROH-+PﬁO

FEREENEMEEAMSTRENEMBERATLUHA LR, WHEPHT TR, TTFTEZE
Higm, REAAESFRERER, #SX0T.

K + m-RBE=——+m)-BE + K

WRENTREEHEER, S RNERTEIELEEARMS, FRAY, REMRR
Wk, HAER—., =, NERESRRY, KAeEiBE, UENREKRODEGHER, EoF
BELHM., ERERLT, AR AERIFNREWREC TR, TSR 5 A py 5OV R Bk &
AR E W] . BLASEER —ouMR A TouRE (BB AR B4 R KR B R R
B, KR PREKBE (=00 MWREFERBER No FF YN TR _ AT T8, H#
% FRBLAE ¢ B RN T RE ISR T B ¢ BT IR B R E MR B ER N § T 4t
IR TR B 1 AR TR WA 1M mREM 1 TRk,

RNBE p WEXASERMMERE (No—N) HiRMEFE No 9535, Hib

=1—F (2-1)

K5 T LR R TERE IR AE Ko

v _EHRITTEHE_ No _
=" X5F, — N (2-2)

B LR, BT RSESREBENXR.

X=1 (2-3)
A (2-3) KRURG BRI BRI mmigm, W 2-1, 250
MR (23D FHEH, REBE p=0.9 KELEN
0%, RABELHE 10, MKXLEMBMHESEEXR
100~200, X#EH p REF 0. 99~0.995, el
PAGERAMAERRHERRBE Y FRRG WL 1000
Bk, H—RASR, REHERYHE, REID, T sof
FEZBIME . ssb, TN HRRE T FRARE. .
(2) H].iﬂiiFﬁ: 0 0.2 _;,:jﬁ;g 08 10

IR 5 1 IR 43 F R A B RE AR DL, R R W P-4 RN

I SR 2 WA, 395 SN & 7K A .

2001

M2l SHERMEEES
52 R 8 BE B 5 R
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—OH + —COOH =—=—0C0— + H.0
W B R IR A

b [—OCO—][H,;0] o4
b, [ —OH][—COOH] -4
%ﬂﬁ@%ﬂﬁﬁﬁﬂmﬁﬁﬁﬁ%ﬁﬁuﬁﬁﬁi&aﬂﬁﬁ%ﬁﬂﬁﬂﬁﬂTzﬁn

O FHEEBND, MEEBAKN, K~4, RO TFRTUKNFERM T FENRE,
T A 18 OB A4 IR BR .

@ VB, MEBEMRN, K=300~400, K4 FREFEL T, BEEH,
AIEEKT B AT RREH, RHE—EMBERG TR, RERNEE,

@ FHEHEBMRK, K>1000, AIEEART Y, MERBER—-ENELEE.

BXRERFTAERRINFIREAEN, MEXERRIN W N FEREHAHDET.,

2.3.3 H#ERPHERE |

HREFAERBOBETHT, EEEAEAN L, LPEE., SXRSFBIRN.

(1) HERM

SRRMERABR, SR EAR ML, NTTEMEESRS TR, B A
be 8RS B AR PR B R AU R B T 48 IR SN » B S AR A o JLBR

HOOC(CHj),COOH —=HOOC(CH; ), H + CO,
ZIUHR AT REEAT O F RS TR B RSN, #E— 2P A T B P B BEBURREK .

CH:
sN
—2(CH3z) -y NH 4+ 2NH;

K:

ZH; N(CH;),NH;—

—sH:N(CH;),NH(CH;),NH: + NH;

(2) th#FEfR
KA MBI R TN, RN KBRELFZERZ —, SHEBEREYHAETERE
R EY W RERZG A, B {0 P Sk BR W {0 R R 2 A el K

H—ORO » OCR'CO3HHORO « OCR'CO350H
+ HORO——H—>H-FORO - OCR'CO3z OROH + H-£ORO - OCR'C0O4; OH
{ + HO——OCR'COOH——H 0RO « OCR'CO3; OH + HOOCR'CO —£ORO - OCR'CO3}; OH

G Jie 24 T {5 3 T M 2R AT AR

H-ENHRNH « OCR'CO3=+ENHRNH «» OCR'CO330H + H——NHRNH; —
H-ENHRNH « OCR'CO3; NHRNH; + H-ENHRNH - OCR'CO3; OH

B ERSY A FREMK, RN RERER. [N R A 5 3 A 6k 8
YRR RS REY, BRFA. A, ERLEESSEZ IR, [ LI R
E-HRI_MBEERY; EBREWIES SRR, oI & SRS 78 8.

(3) #EZ# I

FIFPRIE 4 MY Z AN, BN, BEFFRASGERE. AHARSEEY (n
RAESERME L3, BTk, BRKEBEIRY, NERH- BB,
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QRO * UCR‘CQIM%U'«:,CI'RD * OCR'CO -~ QRO * OCR'CO~~-NHR"NH * OCR™CO ---
+ b4 — +

- NHR"NH * GCR.'”CGF:-";"':'NHR"NH s DCR"™CO-- -~ NHR"NH * OCR"CO--+~0RO * OCR'CO ~~

2.4 RmEh ¥

2.4.1 ERHASEEHES
— LA — LB B A TR —F A, FRET RA - HERK., oA

LB REAERN 100 WRE, REHFE 9L, NS ERERAMRA, SHHEELE
b

AT M43 T 5 4 R bk 2R RS BE 78 7 T R K 30 %5 T L A 40 0 4
—TERAEIHZ BRI ESE (L 2-4), n=1~3 0f, FREFCREEE, @
n>3, BRI ERFERILFAE. ANEFHN £24 BERS5ZHOBELEREE (250)

R fed 1~2 MRF, SHREMTEHLIE Hifi, Lemol1+51
A#RBF n=1~2, n=3~17 0f, E4/EH « |__H(CH»),COOH (CH2),(COOH);
W, RERERHANEHR. BRI S52E k/101 k/10¢

22,1
15. 3 6.0
7.5 ' 8.7
7.5 B. 4
7.4 7.8
7.3

IBR AL L o AR L, I 5 — 0 MR M G Ak o
BT, TRE—SRSGELERN, RAFKHE
SRAMATFRANLEY, FRERT HHHE
ST AR A |

B A 1A R B8 B B 4 T B 6 8% o I 14
— AR FEMB SR, MR
A, HAChR FMBMEHE R RE FEAKL
AFFERLOEH, MESREEBRNEDNE X,
Ko FREMS B, 8BRS 3 A R 5
EABNERERFEOTBERRBE. CRAERAR. AEKEAANWR T, HAEW
SEMES, MER—-B8E, ESRERTANFAN, HATHERE, X9 “4%5
PR T R, HIARAEH, KESKE, $BRESOSIMBEEQE, HEESEA
REAE F K. |

2.4.2 ARVFERBERINF

W R R BB T A, BRSCHERT, BEIE AT AR, R TSR
SRV N A, A& T %R A A,

ReAL A B BR AL R AT A 0, AR A HERR Bk, S & R ul A0 & 4F

MBI ABELREILR, RBREER T, TERTFAFHE SRR RE, BN
SO B AR AL A R T R BIR .

O OH

7.5
7.4
7.6
7.5
7.7
7.7

v = R - S -

*-~{I3—DH + HYA™ ==-E=t %—DH + A~
OH OH O
.%ﬁ!.;—(JH + ~0OH ivﬁj “J{Z—DH 1-’;“5— -f-{"]—(}w + H: O+ H*
~~0H

+
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FE RN BB RET, EXPRIBREAT LB, B k=05 L Ay ko ks I £ K,
PRI, 3R A 4 B L T O 3 R o 55 = 28 IR B R 455

_ d[COOH]

R, = T =ks [C (OH),J[OH] (2-5)

R (2-5) PEFAFOEE [CT(OH) JMEURME, TSI AEHHE K'BXEZRM
PRI %

«_t_[CH(OH),J[A~]
~k  [COOH][HA]

K (2-6) WRARRAKE-5, 1§
_ d[COOH]_ k1ks[COOHI[OHI[HA]

(2-6)

= TATT (2-7)
%RBIM HA QRMTE HA —H" +A~, HA Q8BFEHH Kun b
Kua= [Hgg[ﬁ_} (2-8)
¥R (2-8) MRREARARCD, REIRELHERILERTE.
_ d[COOH] _ k1k3[COOH][OH][H* ] (2-9)

dt ks Kua

BRAL RN B R AL, —MBsbmAVLERERA HY , LML N ; oA nER & 14
THREBAS N FTAIREER. AEFMFELIRINT .

(1) shhnekAefb BB fbsh 127

SREHLBR¥ F/EMRC MR, BRAERAMUEAMEEARBIrAR. EHELE
o, SMNBRRER FEREILEAZ, TiHmE K FESTFRE#AMER, Ht, ATUZ
mE AR, B 29 Py [HY] (=[HAD 5 ki, k2. k3. Kua B FHMA £, W0
HER R RERMBERMES, B [COOH]=[0OH]=c, M=K 2-9) TR

—%'2:&’(‘2 (2-10)

FRRAN RN, B, B

-1———1-=Ie’t (2-11)

C Co

SIARMBE p, HERC-D PHRER No. NUREERE . kA, WE
| c=co(1—p) (2-12)
R (2-12) FX2-3) AKX 1D, 8

11—P=k’cﬂz+1 (2-13)
X,=kcot+1 (2-14)
LERREH 1/ (1—p) RX, 5t BEXRMXR. UXNFEBEBRAIMEAN, c-RES
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Ff ) /min
joo—22 40 60 80 100 120 140

-10.988

0.983

0.975

R R NIREp

0.950

x® ) . -10.800
0 200 400 600 800
Bsf (8] /min
A 2-2 XHAEBERAMELD —MER{Lsh HFE L
o—%8 "M, 161C; x——g -7 @, 109C

TR W MW RS M NE 2-2, p 0.8 —HIELB 0.99 (X,=100), &
HXRBE. AAETRASHEENSERGH.

HE 2-2 P ERBIHFIRAARBEEEH L, RFE25. NRPHBAFH, BEHE
BIGRET, SMmBERAHEREERB R, BTk F RS ESMRAEMELR.,

| 2-5 EROEAL EREE L R0 NEME AR 1L B R N W

[ .3 AL T/C | &' /kgrmol~lemin~! | A/kgrmol~Tsmin~! | E/kJ*mol~!
HOOC (CH; ), COOH +
0.4% % 109 0.013
HO(CH;):0(CH,):OH ek L
HOOC(CHz )sCOOH +
0. 4% 161 0. 087
HO(CH,),;,0OH ek L
H,N(CH;);COOH (B] 5T g CEE MDD 175 0.012 1. 7 1012 121. 4
H; N(CH;):, COOH ] AP G (PR RD 176 0. 011 1. 4 1013 130

# 25 WHERERBGRNNESH, HETRLN BT HEREHSRAELH R
MM, RUIEEHRMEMN RN ERBHR, hikAEEMFEELRER.

(2) BHEERBLNF

LS MBREEL T, READRERMHT, TERERMAFSREL. FILRRYN
R, AR, AEENET 1.34%; WRMRAHE FK, MLAEE, #ikaL
it 8, E_ MM _ TR REALET, MERSENRER, ARENCBEEES G
mAHL R, HEACVE I, O LR E AL, BRI ST 4T

O MRAHRE FTLHITE, FRYHKIREOERGE, RAETK, KinRER
BN AR T, EREARMATEZRHET, HBURRENT THEWTR, BAKT
A EILAEA .

[R—C—OH ]2 00CR
OH
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EXFERT, 20 TREANE 1 TFEESEHER, SRAN RN, ERTE
LA

— =k (2-15)
¥ EXERSE, 280, 8
= 2kt (2-16)
K (2-12) RARK(2-16), 8
———=2cgkt+1 (2-17)

MEIARASESRMBENLE (R(2-3)], W RA R LR LR,
X2 =2kctt+1 (2-18)

A(2-18) FH, MR 1/ QA—p? KX 5t EXBXR, BELHAETINEZRTF=
B I .

@ RRRITEE HEMRSEREBENVBSERY, 28/ MEIRBRTHREEHZ
BF, 25T, %R2-8), @B (Ht]=[A" ]=Kuas[HAJY?, in L[COOH]=
[OH]=[HA]=c, fAAK (-9, HEBEEHBMEPEEBEHRECHEEBRE L, WA
T

_..%%:kcfifﬂ (2-19)

A(2-19) RYIBBRAN_—RFEFN, R, ERP4ER, WE

X, 52 — —g—kcﬁ“’z 141 ‘ (2-20)

R(2-20) &M, MEXV H: BRUXLR, W HWRF SR ERR.

TAMMBRRS , REEACR TR T —R¥ RN ER=RINL, B4R KU G

H23RC_MELZMH - T E#EALREBLNI AR, 2BBEL — LR — K%
B, EERFELEX (p<0.8), BE LI EZ_LRMNARIE.

W p<<0.8 8K X,<5 8, 1/(0—p) 5: ABRMXER, IFRERILFTEEN, i
PRI RN RAR. BEERENRHTMERKENREMR, AREORYE. B-BNES
B, BE. AREREZEMNMEL, BRRIBGEEFE & WREEAXT =R 51227 81
W B

HECERBI N ZRTREEF RN, By R4 A R 0% IE R 038 .
p>0.8J5, SrEVEREARE, HRFHERERE, 7AHERC1) HREXLR. Kb
ZI~3AROC BB _FHHRBLRNER WEBHANEFE=RR N h2¥1i7H; H
COM5 R _Z MBI (K4, RTE p=0.80~0. 3 WEHABRRKHEXE,
X—UEBRRE BNWENBE, H47T 45% 8948 BetE. -

JEABl 12 AT R A R BT BB R SN B B Sk AR ZE N RN RS R . O T B W RN K
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0.968

0.965

0.959
|

10.950

RERNEEp

~40.929

1 1 1 1 | 1 _I}'SZU
0 200 400 600 B00 1000 12001400 1600
B 18] /min _
H2-3 CREEALRREL3 hFEZk
1—5 @, 202C; 2—2_®, 191°C; 3—2 —®, 161C; 4—— ¥ —Z. — M, 166T

Kot HEBRBI =K, BEBRALH TE N AR AR 4 AT, AT R R BE K . R A B R A K%
ERBK. WENY, RNYHOBRARIFAEE, H p=0.93 8, 0.3% KNP KM%,
BUATRES| R SHMBERIRE . WREM, MEZEK, KoHREME, FRMEAEZR.
B1/A—p)-t BHLHSBOFE, R RBEEFH &, B Arrhenius X 2= Aexp
[—E/(RTY] RBEABHEHET A BB E F]4ER 2-6 1, AL molekg EHRLEAH
HHMmol- LY, FAMEIERPEBMYE, FAREEHE, Uke FRUAHTEZL.

. 26 CREBURELSNESN
A/kg?+mol~2emin—! | E/k]*mol™! £(202C) /kg® *mol—? +min !
# 0. 005

4. 8104 58. 6 0.0175
0. 0157

4. 7X10% 46 0. 0041

|l
dl
i)

=+ 3 N

|
= 011 ]!
. -

N
i
=

2.4.3 WEEEHKEERDHE

ERARNEFAREPHT, SUKMHBRARN, WHRNAEZR, SIERMNHK
AR, MARREENBEEGES, SHEREE =1, W WEE R, WEHH
WEN1—c, KEXRHARN, KMOEREBR 1—c. MR- KHER, BBREKEKE
H nw o

k
—COOH + HO— T—“— —0CO— + H;0

-1

g 1 1 0 0
t B, Kk HEBR ¢ ¢ 1—¢ 1—¢
t B, JKER S HERR € ¢ I—=¢ ™ w

EERMGBERERE., BRMERZE, KRR, ERH

R—:—%:klrz k1 (1) (2-21)

7K B 53 HEBR B 1 B
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—%=k1cz—k—1(1—c)ﬂw _ (2-22)

B (2-1) MP@EHE K=F /1 RAK(2-21) K (2-22), 18

____dl:'=_£d = —_ Er-az —
—-—dc._—.d = S z_p._.._nw | -
iz _ﬁdz_kl[(l ) T ] (2-24)

H(224) B, RENERSENEE. BA TR SR, TEEKEE. %KM
KR/ n, BB/, R (2-20) FAB T LUEME, B 40 R A AL 7R 7 308 T 35 7
2 A1 |

VAT CE L LR A 1 VA AUt Y LY VAL b T ACl Ao
IR AR R BT A R, EEMMIERAR . BN TEERED, LHERE
SAFTF BB BBRBI K . oAt B A AL R R B R, B,

2.5 RICHEDNMELE

ERERYRCENERERNEE., FHFBRMEARL, RARKE I EREE.
HEREZN, ALEFKAR—-TRAENENL. 22 ARNEERY alA—B]l.b W F
BEHBIT (A, B) 1AM EHEETT (A—B), SWATHREERTHRMN 215, A3
Jisprm et , WRUSHRTEORE X RAE, Bk X.(=2n).,

2.5.1 REEEMFHEEHEXERSEHE D

PIFf PR ERN 22 R R RTRIE B, YSBERYNRAES RABENX
F, mR2-3): X,=1/U—p). %%. BEEH X,=100~200, ERFNBE »>>0.99,

WAL RSN, WRAH B =YK Bond HEBR, ESRNMEHREREH, SEEET
F, RNBERZDIRE . X THEAER, WAHEAZHEEN, hX2-23) 4

Y _
A—p?—=0 (2-25)
fRig |
VK
= (2-26)
PR+
‘}?,,-zl—i;:«/fﬂ (2-27)

RELE N K~4, ERAREN, 820227 HE, BEK p=2/3, X.=3, £=H
B RSBk, AEERERENEET RNERBZA. R e24 B8

(1—p)2—3%=0 (2-28)

v - 1L | K _ /K _
Xﬂq_l_p_ in““‘" Ny (2-29)

A (2-29) RARRGESVFERBOV I RARIEL, SKERGFIRERL, WHE 2-4
M 2-5 P,
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lgg 7‘ 7 ,fd- > !..ru ,’J Ilr 120
&0 @'\/ rd . ;f rd /
m%;?ép}ﬁ* yi z/f" 717 100 . /
V4R
WAL 4%:*".:/# 7 /7 50 /
W% % arar
Eiff ﬂ?ffﬁ? 40 -
4;‘5/ /I:? A 7
3};ﬁff 20
1? 1 2 3 4 0 .Zﬂ 40 60
g X My V2
24 BEESEEEI. H2-5 BET-HRERFERY
BB XE ‘ RAeESKEEHXR

tFFEHEBBR/D (K=4) KWEBLRE, 80k8 X.~100 ¢ BB, o554 FER
JE (<70Pa) &{TF, BB REAKS (<4X107'mol-L-1), BESEH, EEKER
K, KET BEE, BERBEBERTES, QISR KMNTBAE.

T REBERARN, K=400, KA BHEHRSE, MWATLEMEMBRET, 24T
MR EKS (<0.04mol-L™ V), EF K HBK (>1000) Mt ESEERRE JLAL
+) WER, AT EERBRIE (FEY), WS UEKSBRPEER.

2.5.2 ERMENRSEOBE |

FRENBEMEEHEES T ERYRSERERHABESHN, DA AKEHARES (K
LFYEHE® AR, LRE, BREFEABAHEN &G TEE, H7HIES 8,
5T e B fR) B P B LR AR W -y Tk B U2 PR R R R 4 R BB R A B g R

ZJLE (aAa) M JCEE (bBb) #ATHEEE, B N.. Ny Ma, bEKREARK, 451K
PFMPEEDTEE 245, #EXL, W r=N,/Npy<1, B/ bBbd &, Weg5r HFMTFXE:

Z(Nh_Nn}./zzl_‘r
N./2 r

(2-30)

_ 1
g+1

L nmol —JGEE (aAa) Hl (n+1)mol —J7GcEE (bBb) Jﬁﬁgﬁﬂ, mp=1, R#Ek
K, W

By, r (2-31)

naAa + (n+1) bBb==bB —FAB}Bb + 22H;O 4

M ERTRBBRBREA T HEZEAES: RARRYHELE X,=2n1+1, & DP~n,
PMEABHFNERSE = ORERELLNBEHRITE; OMEARE L&KL T L,
MR, @M O JUHEM _uMAEE. FEMAERE E, HAEREAMA SoREfut &S m
PRAEREAYE, KREBNE. A PERERGTIVBK, BFIESRE, HERE®

O “YRER” —EHWERILMHE, A “SYRMaRE®R” A%,
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Ry R R B R VR MRS E. 5000

MEWERARAHEMHEERN 2 52
rH .
(D 2-2 RREABAHAE Gt Do
DA aAa AN, bBb B, WEHA a KR E:
MTEEER py W a BRI Nap, XWE b B 3001

« 200

¥, aRBEEN N, —N.p, bIWEBEKW I N,— &

100

N.p, a+tbHREEH N N=N.+Np—2N.p. &— 70
KA THE 2 D%, HEKSFHRERERN— B0
%, Bl (N.4+Ny—2N,p)/2. | "l
Hog L, BAESTHWETHER AT B LR RS E
ﬁ' EI] ].Ellﬂﬂ ﬂ.??l.lﬂl 0,91304 D.‘?':"ﬂg {},9:515
X, = (Na+No)/2 S s x4 (2-32) M26 EGESEHAKL.

T (N, +NL—2N.p)/2 14+r—2rp

£(2-32) RREBCE X 5HEAKK (= N,/

No<<1). RRBE p MEER, WE2-6, Eilh, RTREEARE r RERNFEELE.
# 2 PR RSB
D r=1K q=0, £(2-32) ABMALNEE3), B

i8R 4 S

>
=
I
b
|-
3

+
-~

X,=

- (2-33)

~

mr=1, p=1, MBEESEREHF K, BRI —-IKSTF. L, INRBRE p RAlfESH
+ 1.

(2) HEABHEFOER

{345 2-2 /K% (aAa+bBb) B 2 A& (aRb, MIBEE), FMHBELATEHAYHK Cb
(HEREBHN N, WETFRHEERKL -

Na
Nb _I_ZN b

A, HEHRH27ERR 12 THRER DKM Co SNHRAMNIE bBb Y, FHAdi
f bBb R —3H b BHEWIEM, 5H—%EH b ARRM., KLURFHEHA Cb.

1 ERRE {5, AT AR(2-32) RHERAE, EREHMITNMGE.

LRERAFERE, KEFRYHRGESWEAR KRR REIHEX, E0
FRAREEBImApEABHES, MBAR (RHAETRAYE) NWFE. SHRE.
FREARHE, BA LR b o #8556 R0 40 8 350 55 40 R o A 2 AR A S5 I JRUIRL, R AT R
Bk HEBR .

(2-34)

r:
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2.6 HEHERUIRABES N

RATYERRBERAENAZRITFHREY . RAEFAEE —END,

2.6.1 MABESHEREE

Flory N % i, BB EEASEREL, BSHLAERREINESEIHRE
X, XFF aAb fl aAa/bBb A M KEREEA .

EREE + AEWEITE AN -BIEK GGALD), B i 1A A SLE 8RR R R
BEp. o BEP -1 1A ZARFEFREROEEN p~ 1, MBE 1A A FEE KRN HE
H1—p, TR, BR o BEHNEEN p=1A—p),

a—A—A—A—A—AA—A—A—A—A—D
|
»p b » b b P P D D |

f

pa—1 -
ol 1—p

WA —HEZR, NETEETYRERRT - RIENERIBEBEST (N/ND,
He, N, A BRENSTE NAIRSTBE
R, 3R Y BB o A R B

N,=Np=—1(1—p) (2-35)

RNBRE p WK TFREN Ko, TARCD BH: HRSTEEN SBERE
STE (REWPITED No. RNBRE p IXR N=N(1—p), RAR(2-35), W&

N:=Npp* 1 (1—p)? (2-36)
MR BN RE, W -3 & 5 B R A R BR
W, zxN.

W N
#£(2-35) MX(2-37) HHPRBXELERERNEE » iR A5 o8 3 FE & 4 A ]
¥, HERIERT LA KE, 5 Flory, Flory-Schulz e, HEGRE 2-7 f1l 2-8,

=zp* 1 (1—p)? (2-37)

3

0 100 200 300 400 500 0 00 200 300 400 500
x X
A 2-7 JFIE]EE‘EE,&—Fﬁﬁﬁﬁﬁﬁ H2-8 ARRNBETRERED
STFROKERS AL vime i 4i0)ii% ik

1— p=0.9600; 2—p=0.9875; 3—p=0.9950 1—p=0.9600; 2—p=0.9875; 3—p="0. 9950

WE 2-7 AT AE H, AR BEMM, BEGFHAEMN - REXTTHRESL, IR
B AR . REMMRBENFRNAAHE, URE VIR, €5T 5 &8 HE B2 HEE
W, B 28 —HKRME, FEXQ-3) WEHRGE.
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2.6.2 BMEESHEY
Z2RA0-2) FHLTERANEN, FHBESEAUERTR:

% Z.xN Z:t:N +§

n = (2-38)
>IN, 2

B (2-35) XRARAK(2-38), HLHxzH, 8

v xr—1 — — 1_'1'*’ _ 1 _
X, = Djap=tA—p) a7 = 1= (2-39)

A (2-39) FRE5K(2-3) MFE.
A, JUSBEYRSEFUOTR .

X = Zx% = E:czp:“i(l P = 1te (2-40)
l—p
BT 3 (2-39) A (2-40), BRAFEAMHEECY
X 14 pa2 (2-41)

X

JEJe-66 KBt EIETR/G, HELBMBHREGELAHE S LRBSHEFERMHIE.
FEZLEREEYN Xo/ X, EREHEIE 2, HUEH T S0 0l 15,
GURE BB TS VR TR/NTAE, MREGESARBEIRBL, WEELCELH.

2.7 I ENBEBAL

MHE 218, 22 FHEAE (A-A+BB) #H5HE, BERESEEEY: a3 R
S LHEEREKSS, WHEIEESEE, MARBERIEN 2-3 KR, & RIRBER K
AR, RN EREZR, Z£23KRNEMLE, BESFYHENTE, £2ESF
1-2-3, 2-2-3, 1-2-2-3 ZFER, HIEX.

HE, ABR2-ERELAEKNIOBEZEERE (/>0 B4k A, #HTHE, HRERAX
HELH, PLEIEER FARIE, [3INNERRAMTR, 4§38, FXERRSHRE
A B8, Tk, A5 nE B-BRISAE, A TS LR e K TFREEX,

A—BA—BA—BA~——AB—AB—AB—A
AB—AB—A

ZHEHBARGBIR -BE, TR, SERY, SWEEEHA, HATERMAR
£, XA SN TR BERRAEBEE AR . BEE AR B RE S T i H B A I () A s R SRR B e

BERAR TAMBEN T, METHFEEHEKD TXRRA—BE, Koy TRTUBRELS
Ko HIBERRS, RKMETHIFZHER, FRET AL —PRBRREER . B ITEBEB R L
G, RRRAAESEST, WREAKBA, BERBAHNEM. BERATERDEROYEE
RETREE, WMEERAARERE; HXKE, WRHENN, RY4BES.

P E RS W H W A SRS o BRSO BT BB, X BT B B
BAMTMMERPRER. TR, IRNBESIERA, $¥ELERGENATHREK.
FLTRE R, O 5 5 ) [ B . ) T SR A 1] 9 DR B A BE 5 T B AR B
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w2 ERN, EEAEANEABERIEMHRE, BEBERSREAEERE PN Y EEH
fE b5 o

2.7.1 Carothers & BB AN

(1) W3 H B0 %%

B, & AFMBRAKHEWHFONF, Carothers B HEMR &S p SHERREHE
RREMMALR. REARASYNEYERES UG -0 FFHHA LA,

?=% (2-42)
N: REBEEN Ff. (984K B4F8. #la 2mol Hil (F=3) F 3mol 4B% — H &R &
(f=2) KFRILH 5mol BEF 12mol 'BREH, #&

— 2X3+3X2 12
J==%x3 ~5 =4

Carothers R EISEM EBK SN BN RESEEF T LT K.
REZRTIBSEENEBS TEHEN No, MEBEFALN Nof. 4t BERE KL TH
KN, MBEBESUBENAERAEN 2(No—N), EH2REFIANDFH 2ARARMNRE
B, M pBE p %Eﬁiﬁﬁﬁﬁi%ﬂﬁ&ﬂﬂ$, AR —HAM MR, T[H 25K
IO 9 35k B 2B DA B 2 T WOk SR 78
=2(N:}—N)
Nof
HYEAE X,=No/N, fRARK(2-43), W8

(2-43)

p==2-;(1_—-}—%ﬂ) (2-44)

#R(2-40) B, BHRARNBAWEHRAER R, EEHFEFERESWHK
HRERE.

_ 2
2—pf

BERE S B, i X, MK, R (2-44) ARBEER S MIERRNEE po N

X,

(2-45)

pc= (2-46)

2
f

BEREEA 2 3 MHMW-EEERREN =24, #R(2-46) THA p.=0.833, {HEFRME/H
Fix—BE, R(2-46) WATHENY X, =+oco, HERANKRTEEFEER, X.HEX
>

PERBTHEEABHASRE, WERABAHEENTMLUBIE.

(2) WEABAHE

DO PWHMEE Ll lmol HIMA Smol 4PE _HEREFER M, HX(2-42) HEARB

— 1X3+5%X2 13
=g — T
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A X — B, AT REREY; #—-P%L(2-46) HBBREER p.=2/2.17=
0.922, IR/ =42k, FHFEHMOIZBEHEE. HXMIERHEE RN, FKEEMEHR
Bt r=3/10=0.3, KB BBEL, 1mol Hili5 3mol EE MG, HMPHEESTH
%5, BT 2mol EEFEL dmol REAEB RN, ANES5 VYN EEENITE.

Cs Hs (OH) 3 + 5Cs Hy (COY2 O ——C;3 Hs (OCOCs Hy COOH) 3 + 2Cs Hy (CO): O

Fit, MFEEASAESER, VX EREMNEEN 8B EE 2 FERE o F BBOEK
B, BARMBENZSRESERETSEOMN4AS. —BALBRMEOHAS 5.

7 2Nafa
Na+Ns

FBIR R F=2X1X3/(14+5) =1, XN FH TR SRR EREDT T9
B, FeBBit.

Q@ 4 4hE WHEABRASHSHEZHSERNFYERETERLIR, AN
OXBESSRNMPERR, AtBRS2E5RMEMSERER. LA, B, CZ4H2ERNH,
=EFSTESHA Na. Ng. Nco BEREDMNHA fa. fo. fco AFCHIEAMFR
Ay, AEWRBEST BRAK, B (Nafa+Ncfe) <Npfs, WEHHEEEZTATH.

?:2(1Vﬁfa+hfc:fc)
Na-+Np+ Nc

HEBBRWIBWER T TR 2-2-3 KRB EE &, AEMAR (248) RITHFIHE
BE, RIGIAAR(2-46), BPRJRIGHER A
W B R AR G I EC T LR 27, BT RBERE A, KU ECEK E AL fER

%27 MBRMERGTH

(2-47)

(2-48)

A7 — FREE | BOB/mol | H/mol " o WHE | JER/mol | M /mol
T it 88 1 1.2 1.2 7. JhF i1 A 1 0.8 0.8
A% — WP B AT 2 1.5 3.0 4% — B MR AT 2 1.8 3.6
H il 3 1.0 3.0 H 3 1.2 3.6
1,2—?@:5? 2 0.7 1.4 1,2-p8 -8 2 0.4 0.8
it - 4.4 8.6 it i 4.2 8.8

@ RS TFRYE, PHETHERREHTE, B/=2X(1.243.0)/4.4=
1.909<2, FItHIRBrBAS REER, TEAGK. ERFHERATE S, EEKH%RP A
0L 1y Ak D A2 1% T AL .

B phR RSB RME, F=8.8/4.2=2.095, fRAR(2-46), 1§ p.=0.955,
BRI — R RN P e, A RRBRSER .

(3) Carothers FBRELKEHETESERITHE

MR (2-45), HPHEFERETEXEREAPHREAE. AARASCRHESN, #X
(2-47) B3 (2-48) KitEf, BEX —REBE p, RTHR(2-45) Rl X, LIEK 2-8 7
Ml % 8 H-66 BYRY R AL R BB, B BRAOWRIITRB/=2X1.99/2=1.99, @R (2-45)
a5 X, =67, WE p=1, W X,=200,
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R28 RAR-66 WEK AR

I8 2 B HEBE & /mol #: fl / mol
HzN(CH;z)s NH; . 2 1 R
HOOC(CH), COOH 2 0. 99 1. 98
CH;(CH;),COOH 1 0. 01 0.01
ait T 2. 00 3. 99

2.7.2 Flory &itik

BB EFRAFEENB ML S FARMAEE, Flory 5 1HEH# S 8B S R
MNBREMRAR, BENSIAIMRER o HENR A THRR AR FE—EAT4
H—RAEH TR, A ZHBEREKA R HT.

(1) TR 45 50 5 #r

U=FRHAEEK A (f=3) HER, SHMAZEEARKRAN.

SF3-3kFAE, A BRN—K, HE—TEAB, 4 2 40 FHmEKA B, BR8N
W, BZth. B— NSRS o HERSANIERRPIEE p. B 1/2,

AT A+ BT B—A——B
A B A B

T A4 KR, RE—K, MPE3IPIHHERSR, TRa=p.=1/3,
XF A, BEBRMERER, FERERNER TR o TREFREN

0=71g (2-49)
F3-2HKE, RE—K, HE—TEAB, AFEE 1 MERA, EAEXE. HEH
5 ARM—K, A, 2KRNABERER pl=a=1/2, HIH p.=(a)/2=0.707,
.ﬁ.—l—f‘h
A—-A+ B—B—rA———B—A A A
A A A A

(2) &R0
RIE4E R R R AR - 2RE (A-A, BB), BB HEREREK A, (f>2), #
mn2-2-34&kFE. EHA AR A-AMA,, X—KAZMEMNAIT

A-A+ BB+ Aj—>A;-A+[BB+ A-A], * BB+ A-A,,

FRAHERIBRNT: WEA, SBBEE: WEBSA-AHR, WEAS5BBEE,
MEREnR; REWREBS AR, ERLEANWEHBRESS L NBERGER, HH
FTEWF.

S oa M ops HIAEA A BRRMERE, o AXLBT (Ap) P ARBARSESD
FASHATE, 1-p HA-ATFHAZARNSRSY T A BEWHE, W

HH BREET Ay RIEMBER ppe
A BEHEZET A-A RKEKBEEN ps(1—p)
BT B AR P S A A R e Br ) BEE R A & P RO B BRI,
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j« . [P__U — @)« pal" - pyp
TG A PRIAAYS BBRERBER j LEE BE&{bim A v 2EE A B9 BRI BEE
#5 K BBE AA ® AR HE5H AA S BB RMNRE

ERPHEBEAREBBAATE K, MERNZEAT 2K, B [pg(1—p) - pal".
+oo .
S nf (0~+o0) HFTMA. B D Q@ =14+Q+@+=1/(1—-Q), &%#H, 1§

n=10

¢ = S paps(l— 0 Tpapyp = —LALEE (2-50)
o I —paps(l—p)
P B r=pp/pa RAR(250), 8
the ___ Por (2-51)

IS d—0 r—pE(—p

HRXCSHITRNEZERAKRRGERNE-HAEBETH o H. B2 (2-49)
A (2-51), WE
1
| LR e g L
R (2-52) RABER R RBEAR ro XILBEITTH R o, BRERE £ AR %0 ARt
BEBEE A
2.7.3 BREBERMMUERSE
ZEBHASRREREX - RMBE, HEIY, LR, TRBERE LA, XKk
SRR R BRI AR, T BURE AT R B E RE R R T
BB ARG EA RSN, A A SRR R TR A, B BRI AR
p.=0.765, #& Carothers J7R[K (2-46) ]38, p.=0.833, i e Ji% B J2 M 5 JBZ A3 B 1) 52
REHEYMEXHF K. £ht, BEERKERRFHERAE, MERXTRDTFRERGER
FFEE, RFVPHREGENCERK. BEiHERX(2-52)HR, p.=0.709, HHEAIHFMH
BKFEKHE. Flory i —4 _Z _BEHMT _BRRC _RERCZ KR, ¥E1,2,3-C.=R
(f=3)&, IRTHMHEASHSFMAHERGTRRRHR, LWBREAHERILE 2-9
A 2-9.

(2-52)

0.8

Lid
=
T

0.6

[ ]
=
T

0.4

X257 (0.1Pa-s)

L=
T

0.2

v/

A e 3 r-!""'"'r _ 0
0 50 100 150 200

i} (6] /min

A29 —%_2L°H. TR C=®R
WRE p. X, nBEEBHEL
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. [COOH] , BB P
[OH] HA(2-40)HE | HACSDHHE KR L o
1. 000 0. 293 0. 951 0. B79 0. 911 0.59
1. 000 0. 194 0.968 0.916 0. 939 0. 59
1. 002 0. 404 0.933 0. 843 0. 894 0. 62
0. 800 0. 375 1. 063 0. 955 0. 991 0. 58

HE 29 A EHEH, EEREE 230min J5H BB, KEK, LWBE p.=0.91, X,=
25, Hfr=1, p=0.293 B}, #HA(2-46) 8|, | p.=0.951, BWEWEK; &% iHER (2
52) it8H/, M p.=0.88, BEWEREK, WK 2-9. LW o« HE LG T ITHAE 0.59 EH.
sr FHEFAL . BEREEIEGE MR AT 82 T B M AR B R A

2.8 SGERMBLREWILNE L

2.8.1 BRMBSEESRAZNNNERRE
RPN F MBS FH RSP E 2-10,

R2-10 BREEHRNEFNDNNENRIABY

k< 103 E, —AH
WHAE ' fidem | T/C /Lemol t+s™ ! | /kJ*mol~! | /k]*mol~!

Bk
HO{(CH;:),,0H + HOOC(CH;),COOH X 161 0. 073 59. 4
HO(CH3z);,.OH + HOOC(CH:),COOH A 161 1.6
HOCH:CH; OH+ p-HOOCC; H, COOH X 150 10. 5
p-HOCH;CH; Q0QCC; H; COOCH:CH; OH x 275 0.5 188
-HOCH; CH: O0OCC: H, COOCH;CH; OH Sb. Oy | 275 10 58.6
HO{(CH:)¢OH + CIOC{(CH3 s COCl x 58. 8 2.0 41
EEEL .
piperasine+ p-ClOCCg Hy COCI x 107 ~108
H:N{CH;)s NH; + HOOC(CH; s COOH . 185 1.0 100. 4
HyN{CH;); COOH X 235 24
B 1 4
Cs HsOH+ HCHO ;' 75 1.1 77. 4
®EH M
m-OCN-Cg Hy - NCO+ HOCH; CH; OCO(CH; ) COOCH; CH; OH 60 0. 40(k,) 3. 4

0. 03(kz2) 35.0

FERHBESMAK (10~25k)J+mol™!), JEHEHEE (40~100kJ-mol™1), K, &
BREARAMBHESHREE (50~95kJemol~!), MIHEIEEIEM (15~40k]J+mol~1), H
TRIFSHMER, FELSERENEE (150~275°C) FTi#ir. Ak, ®E50m
e, HFREEAPEERSASBIEL.

-4 BOHIR B LR A I FAER

dnK _ AH (259
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AH Bf{E, WEFE, FRFHRAEAN, BirNEEn., HEREHRAL, BARGE/.

2.8.2 RS WMAMXEHE

AR IE 245 A BRI, AAUE % BT 7 A .

@ JFB R gl

@ Bgffp it BRH, iR A E RE E B R 6 R DUE R AR AR s Bk 4 il 4 it

@ ] REHE @ B 2 B

@ RAMERILMFEEBRR ™Y, EENARSYH B,

LEESRESEHRMRES. BARES., AEER., BHERSHOMFE, EhEpEs
MBERES BT,

(1) BEES

ERERFHREASYBER U LTRSS, Y TAKRS, RARKMALRELN, >
g, BERAK, ATHRIMBE, MBS, NFEEEE, WHEHEE, KRB
Y. BURBTE, YA TRAGEAE, BAME=YHNBRFAEE. REGH (RN
BRE>971%6~987), MREEARMEEAETERHER, BRERSEEMENEL, £
WAFRMRERNSATERE, EXHEH,

BRESEHRBRT, IERRLEE. BXLESRBERRE. SHEBRKES.

2) BHERE

MR E Y e R P TR, FTHMAR—-BEEESE, BARETUR
i, BIRM BB, R PR, W el AW SRR E Y. FRESAEE
B WER, R R AR A B R

KNG KHABEBREREE: BESWaMATMME FKRKEBEER, FBPE AW
HHE. |
(3) FHE%EE
¥ mifp sk, Mook B, SBBTAMEIER S, KREAHENSER, B4
ARERELEHT. FEFERAFERGRE, ZERTRERS. APTnEe MBI~
e, BHiEFRE SRS G, BERN. BREE, XHE B KBRRMEPREE,
[l EM ST REE. AEfRE T8, NAESRBias, RIEREkEnEis.

FHERONAAERBERR. AL EEARK., 2 FREERS. HRENBREE
B, WRIEEARRE. XESHRKREREFAMARENEENA.

U L=FBELREAHTENEERE 2-11. FARREUTRBEYELTERE TR B,

K211l ZHESRSFAETNER

& ARG WA Ll b
8 5 & i T3¢ 0 B9 4 S M0 B8 1 —BHhER
X ) s BOREE HBR EER
& 11 % & i 1 i &% A w i, BS{pl g
5L R B ] 1h~JL K Ju4t B ~1h JL4Hph~1h '
I ] ARBIR 153 75
&3 2iik /44 R TR BR™ W BRI A ™ #e
ol #R ¥ BORMME FORBHE
% FEREOR S W4T 5 . WOT i ., WOF
i) 5 K K W IE
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(4) [@E AR

EEBARBEL L, BRUTHEEFR#THSER. FIUNGERANBRLEREE (T, =
69°C, Tm=265C) F{ETRE¥R e i, 4 FRBE, BEARE, 9 7F 220°CHkse
EAHGE R, #H—PRES> TR, EREREEIREXGETHRAD L _SFHELENE
. BEER-6 hrLGEfTRMHER KRR TR, EHEAREVEERHAERXES, 28
2Bl 3R,

2.9 HEHRUNMEABELRSD

ZHELREYBTHEREY, TAREKEMEER K, 222K RE KBRS
REFRSY, NWER. BB, B, 23, 2445k EBABEERREELESY, B
B R, MERE. REBEMIES. AEEKIIRSUH &K, ZHRBITIBHRTT: $—HEE
WIs S BB, ABRABRES TR/ (300~5000) RFNR XEFEY, Ab7ea] 7] 45 0] 84k
RA; B _HERRANE, MR EEEASE - PERELBEABEAEY. XXERSY
PR R RAY.

MY T4 R AT BY M HBIR Y B A, TTH B Y 5 0 a5 K R A
H, FTEMMAEBRNE. BErtRBENIE. RENES. SHATRDERASGERE, 7
Fiseiil, RAS—BAMEAB, B, |THmMEARNSEARNEYR, BEERRAER
MAMEE . AEWIE. BRELBRBRIES.

MRARGFHEBELSEAYN, BRHEFERASIENLRGRN, NMERSERE, FBXHE
e, PR EHRLERGYNREFEEMAN, BEBRERIMBLA. 5IA
e, B, ARSEHMARAERERES DI MR ENEEEG.

2.10 XA

2.10.1 #Eik

RER T8 EA —COO—MEAMNRERSY. WHEMENREY, NRFRENER
FRE. REEMIBIE. FHERMEAS, HAREIKRIMERE.

F RO, FEEREARNEINR, LBRE-LNMHEEREHFHSRIE
FEmRYE. BEEREMRE, QEREMEE. BAMAam, KEMEE, ERARSA:

O LKBMAMIEHREE, MR, HERIABMOBRY;

@ &RFE CB) FHRERE, MERLERE, AESRTENTEEN,;

@ NEMER, FETEARNEHHIRY, SEZELR, ATHEEN,;

@ BRAIE, BTRESXHEEATMRY, RELATH P XKE L, HAERE.

LA B Pu2S R EE M A R B SR TR AL, EBA T 4 For.

BETR H B R 1L RCOOH 4+ R'OH —=RCOOR’ + H,O A 3%
fi 3% 46 i, I o RCOOR" + R'OH —RCOOR’ + R'OH a3
I 48 5 S RCOCI + R'OH —=RCOOR’ + HCI A A
AL A (RCO);0 + R'OH —=RCOOR’ + RCOOH A3

Hop, HEEEL MR BT P8 RN, T BRIEREILRIR N, F 7% EHE PR
FRIFY, 76 REE 7 M), Bt MRAT -5 B AL SN AR, T B R
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2.10.2 £ 706 %0 BE ik B8 B8

TR R, RERASERNARARERS, IMERAREFE. BTEHE™
ZMEBE LIS, RIEMARRHE RS (50~60°C) FSRFEHMBME, mEAAWER, BHK
%, AERESM R, B HEREABRNIIRY, W RELENE. BREMSRES, BT
TRBERESY. FHWTF.

O KE_®, RREABWIAREY, A=tk (&%) Mg M7 _mKLEsH
R, oF&H 3000~5000, R FEMRYREE, #H—-F5 AN, BIRE
HEE.

@ EILM, ATHEERBERAYRAEN T RERAESL. 100CH 1000Pa AT, 4
EFLRRE K, 26F 0. 200 % B KRB MR VR BRI B AEL TR, 0. SN ML BES BRAMIAN, &
160°C #1 0~1300Pa F 4R % 30h, W[454rF & 8000 U FHO P& .

A, ARESGHLESHEEREEGEN L. IREERBRAAR-BENLE, #4)5,
AIHAAREERETTFRARIAR. CHEE. FIRABEAARES, BTG RAHNMEREE.

2.10.3 FRLHEEE

BRELERBRENE_HRI_FEARLSE, EHEPHERTERREENNIE, 82E
W (265°C), WLEWRFREENE, SEMmEee, 4 FRL RSN HEMLN S RET
4. WALEBLETHRAED A MEE, HTESE. #F R %, P AETRER, s,

FRELRBMAMNE_PRE LI _BEERMR, BHEEXEERYE RS, HEESH =
O E_HBRE LGB, 300CHLE, EEAPHEMMERAD, HEUHEME. &RF kiR
fi; QEBIAEAREN, MUERHAREGFERL; OFBUERNEHER D, FTER
. BEEELAGTHRES FRI=Y, AEKSE>TE. HirXEEEHC MR,

ARG RE, CREBARELREMEZBAEAMESRER, EEREWT.

+ CH,OH
HOOC—, >—(:00H . : = ;m{h* CH; 0 « 0C— >—c0- OCHj
- 2

FEAZER R TG B

190~ 220°C || £ 4 Bk Ak, 70195 4 B¢ 190~220°C :
—H,0 | +HOCH,CH,OH —CH,OH fﬂé&ﬁiﬂ‘:@;
H—FOCH,CH: 0 - OC COEOCH,CH,OH z=1~1
Hp®  283°C

—HOCH,;CH; OH Sh, Os

H—LOCH, CH, O » m—@—co&,,—ocmcnzon

n=100~200

(1) BR3THIEEL A BRI

RRAGET Tk, HFEEL. B, AER=FHN, FERALYEHRE TR
HH TR H R B Al - '

O Pt ME_HFRSMIEFRERMN, SRERMTE PR _PER. RHKa.
ZRPME., AFRPEFEHRY, BEHE, HEENNE TR _98.

@ EEE# 190~200CTF, DIBEMBM =S/ MAN, X _HFR_FR52Z
TR (BRI 1 2.4) HITERRBRN, FWRREKRY . WP, BRI
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QAR HARTRLHEAEAT, 283°C, U=FIL8E AN, FE_HBZ 8
BRHFRAERS, FREMER, ANBHAIWZ 8, ZSREREGE.

AR PR e B, AR FEARILL. KEBHE, 2 _BYELE, AR
AT HEARR L, ZPELSFYENE, BEC IR, #8097, LAFBER
T

(2) HERELE

ME_HRRBAEABILE, IRRCEANETFEFE. SE_FRS IR 8
200C TR R R EE (Mz=1~4) BWNE _HRZI _FERE, MIE7E 280°C T &4 B &
HESENRAERE™ M (n=100~200), X—F5aERLEHMHR.

BEESERRNBENRE, AEBENN. £18LE, BHEEPBAEFRNSBARTE
HEF . ATERT4EE: 270°C, 2000~3300Pa, [GER&4EE: 280~285°C, 60~130Pa,

RN ZHLBIBENERF, MBME_HFRT —BE (PBD, BARKK (23270C),
MTHREAR S, WME_HRST 8, ZFE= citERY. NHERESEERE, Wit
FUBGHRRNAIME,; BEEER TR E _HFERRA _BEE.

2.10.4 L FHEERE

BUr 2R p AT ARG R BRRER, /T,

O p-BEEHRE PIOCH: ) ; (ERTESHRE, "HEERARESTHEEE.

0
|
nHO—QmH %- —Eo—@—cﬂ— +nH,0

pREEFRNES AHERREE, BABIRMLSR.
P EBREXEERGITLY p,p - BE. ME_FBHEHEE, HELHLERE. SHHLBR
TR, M, S50°C AR, TRTEREL. .
@ ME_HR. ME_FRS 1,22 - BRRRCRLER, “PEEH, BH, B4
AN RS B R. MR T .

0 0
| ||
—EC—QC—-DCHEO—CHZDEI,—
2.10.5 Aiaf0EEEE

ARARE R ERTE A WNRAORE, W] SKIHGILRMAZE, FAKAEF B4
MR (BB, 2dBOWIEE: —EB%ER, W& FRERTHALSHIEY;
TRPRA AN, AR E . |

LRMRBFS L ME4A R, B LUE BB A A AREE, AT

aHOCH:CH,;OH +nHCr--—-~L|"..H — —OCH;CH: 0 » OCCH=-CHCO-}+
¢ C

NS
{J,D\O

EARRNEMBESAKEGE, R, M TREZKRER, o AEAEFAFERS SRR
B, A—%_Z 8. WMl 1,3- T _HRAERPLZ 8, #FoEEE. FlWLIXHE
B IEMRILR, 2 1.2mol H B, 0.67mol L3R EEF. 0.33mol & % — H 8 & 7 150~
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200C T4, WoEEAWMERBIAL, HEMMWE., MPRRZPRERM, FHBR
Ky EER_EABRUBRAEG. FRES T/ 1000~2000, FiERM. ®BHE 90T,
30K ~50ANF 2N, B, MRARMREWIEE G, FIERABRR ML REHDE
IheE.

BT gk, BHEZMH TR (WEDR. ME_MR, c-R. T_M%) %k
., BAERERMEMRLUEEZER, Rl 5525 AR

2.10.6 BEIEBIAESRE

20 tég 20 AR, MIFHAESBEMMAE. BRWIEETRKMERE, BRTXAMRY,
FERAERBNEMER, fKILBEF KN FALAR, 2R ARRT R,

PE_HBRE (f=2) fiHm (f=3) BERWIREAOEARFS, BT 23 FREAR,
THERAEIE R MEY, 5 HLHKRMRRETELEE .

8 O O O 0
NS N [ |
HOCH,CHCH,OH + C C —s ~(CH;CHCH,0O—C C—O~

| l
(JH @ ?

FREREEY A EE R, A TRIERENERE, FERERFER PEERINHE
fh —oCEE (BIE_HBE., g, C 8. X% B—mARMIEHE (FtEmRIET
D UEHEM TR, UK EE, B oMl cEBMAR, EFEEARNENE
BEFERY AT 2, N 1mol 48K —HHEEAF. 0.9mol Z —FEM 0. 1mol Hih, FHERE =

2.05. B, A HSBPARLE. BRUME. LABBSLTR., %H A8 TR
K. S, ERETH. MTMBE A AR (TR ®HMmE.

¥ i R CH; (CH;), CH=CHCH; CH—CH(CH; ); COOH
F S ¥ R CH; (CH; CH=CH); (CH;z);COOH
1 B8 CH;(CH;); CH=CHCH=—CHCH=—CH(CH;); COOH

MEdE e AR, MBREIETANEWRE. PWE. KME=2., ShERRMIES
H30%~50% M, —~MELSHEA T REHER, PWE (F50%~65%M) MKHE
(F65%~T5%M) &fk, REMASRE THA (NERE, KT ZREL. THMK
WRREREE, SENEN. B, THRASES, NRERRNES.

FR 23 HREEERARERBLELHK. WSS AU BERE S, & 75 380 e B &2
BE, (i ZATEBE AT, MIERHMACRE, 48R B AR BE R

2.11 FRERERER
Rkl (PO RBRBHOEERE, ESEEBOFEREALENT
0 0
—D—(I:——D— —C—0—
e R 1 A P 3

mEA AR, EEMEY R, RE., KB, KRB HF -EREH.
R BRAE V] h OB S OE A R R .
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0 0
| —HCl |
nHO—R—OH + nCl—C—Cl foro—co4-

GG BN [R] 7] Ry S5 M B 0 G HR T A 5 IR B 2

PR R BRIR AR, MR ZAERBRAR . =W W AR S S L B Y, AR B fL iR B
5, |mBEZE, ARERMESMHIR, BNAXEYHEEMED TN, TELGYER
MEE. PREGEK. ARXEMBF T ERMRLA.

XEEEMLGEREE . PO AR QPR S/ N E RkEE, HE Tikry{UR
TRE A RRBEE, HAHBAR, DEIMRERET. SR NARIEHRE R ERREE,
R R —amFf .

Tl bR A RBRRRER E R B X A [2,2-WBEHE) W] AESRAMR, HEH
FHERMORAK FHRIFE T, RIEMWRAERN, Tn=265~270C, T,=149C, A[#
15~130°C AR FF R M 1% thfE, DirhiEaEMEBI R, R4BE, W%, el T
HAORAE, REEMITEER. HRKBRES N HHFR, ZHARN KM, 067N
T k.

SR Tk R I ) R RS A BE AL L A R BB E IR, MR T K

f]";H3 CO(OCgHs) CH, 0
HHGGEQDH qf;];[::[ :\:{O—O G Dﬂ:%

. I
" M~

(1) EEAC#IL

FHSARGRENARA kAL, WM A SR _EXRAMaEE, #iTERCH,
ERBRBEZRG T ANEERER, RENMEEMG .

EEACHe T FH AL, B ABrB it B —WrE, IRE 180~200C, K1 270~
400Pa, SR 1~3h, ¥{LE K 80% ~90%; F _FrB, 290~300°C, 130Pa LI'F, MM&EK
REFREE., R _ERRITRE, SEECEKN, HEHRE, bRk 8k 85 P& F K
e, #dlaFi.

XMk AR, NEHBEPRBEHAES. SHRLEEMHLL, REKBREOBENSEER
B, Flansr 8 3 7. 300CH KL 600Pass, M N SHMUHBSNEREEER
MER, AL, BEXBRERRBREN S FRZE TR, ZABEH3I A,

(2) BREHEE

SR TEHE, EERE, TUSEERESYHEHERL, HBRESRBHRRE LR AR @
BEHEAR ., WE A HISEILNE RO KIS BAE KM, WA NEBR (=" F 5
hE—H, AR G TRBEAE EMAR, £ S0CTFRM. RMNFEZEEKME—M,
RSN ERIEA VPRI AT B ESm, RN, R EEEEEHR
A, S TROLER.

REHREAAFEREL, HFATHRERFEARMHESE, —BESHLE, LIEsb KR
%, ATMARRE AR EITIREHMY, BHoFR. RRBRESNE A WEEERA,
FHrErmsg, FESERRMN=8, &N, BA3ESFEMORKERE, S/m4E388K.

2.12 BBk
B (PA) ETX@dSHBRER (—NHCO—) WS ESY, ol L4k gk
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MTHEMER., EREMBEEAEURIEEERRESBEESHE ., B8 (180~260TC) #l
wmiE, RESFRE® (I 15000~25000), MATLIAERREMN ARG EN TRESEE.

REERBERE A PA-RE, B—RIIMERASTRITE.

O G- xBRARY] (22 R ZRAEMERERGH. WRH_BEE, WAl
FAESED., BREBRK-66 4, BBAE-1010, 610, 612 o Tlktk, REF=EEBIK.

@ NEBEREERRY] (2-RF) HABRKREATFAERES, «cLAERMNHATAHE. ¥
Befz-6 (B f-6) HEZEMEK.

07 R WA 04 U W, BUONRERR A AR R R R R T R

2.12.1 2-2 R J8 M I Bt Bk

7 2-2 RYIIR KRB h, QTS B —ch (4~6. 8, 10, 12, 13 PERIFF)
ZIRR (5~10, 12, 13 PMERIET) ARASERAMEDIF, (BE LI 24 HE R B K-66 .

(1) EBtik-66 (J8lg-66)

BEH-66 HO —MAC _HRERNN. BBMEBEAEH I MRS —REXEHELER
o HATEMAN,; R FEHBBAR (4 400), AIEKNFTHBIGER.

SRS R EeHE PR 66 &, RIERBRMEALEAESE. FIAH 66 H7EL . M
LBV ERENDSEER, SESREHA, FXLARNEELRP.

NH: (CHz)s NHz: + HOOC(CHz )4 COOH —[NH;3 * (CH2)s NH; T~ OOC(CH:z )4 COO™ ]

66 b B M RPHEEARE (RESEN0.2%~0.3%) SMIBRC _RIGHEE,
M B B EH o F & .

a[+ NH; (CH;)¢ NH; +~ OOC(CH,), COO~ ] + CH3;COOH —
CH3CO —ENH(CH;)sNH « CO(CH; ), CO%—OH + 2aH;0

66 thAfaE, MEME, PO K WA 196C) BEER, C_BMENR, BESEE
B R, AT B IEXEHEL, FERITIMTHRIERT. BLOBERMNA 60%~80% (&
B8 66 FiM KRB P, EFRNRAEN, SERMKBE (I 200~215T) 1.4~
1. 7MPa Thn# 1. 5~2h, FZEERZE 0.8~0.9 KB E., R/5188 (2~3h) FEERBK-
66 UM (265°C) L E, Bl 270~275C, #H—HHBE. UEHEEF 270~275C, FAHHE
WEEE, BJG7E 2700Pa B ERG T 8B LSRN . BaT I, & 505 B4 Bl
HEREMAM, HRE 6 HMEHMEHEERERXFMEARLHT AR L E &4,

RBtHE-66 5B EPE, BMARH (265°C), BB THR. X8, H@d, FRHR. F
. W, Sifa, KEERE. KET, WEANFEAME, BHALE - KEEMR
G4,

(2) EBcHk-1010

EBM-1010 A2 AR _MERMR, BEREFERDO KA, FTERAETRS
B, HESREEEBHR. 2oREAERFHNSEBRM®, #2654k, R k.

EBERE-1010 WA MBI AR S BBH-66 AL, ok 1010 R MEREALTF. AR
IR 1010 %AW TK, BGELRBTHMER, BANEER, BV ABRRES. Xt
B-1010 A 8K (194°C), HERAIERMMWIRE (240~250C) TFTi#f7. B _HEH B
. EHEREBEET, SABELRHE.

Hoh, BHEBE-610 FIRBERE-612 /MR ALET, & REBAR, 7TREEER.
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HERBRE RS, RETI, HEREMMD, HERBHE. BR. REFREK.

2.12.2 EBER-6

Klth-6 (JBk-6) REAEMAREBE, HmB/OKTFRE-66, Tl i HNBEEFH
RAMME. BT M=K () 3R, UREMEAFIN, BTHEFHFRRS, o
IR AREREGHER, HEVIRERE, SRAARRE T (E3#H),

WG RBERE-6 () B, LIAKSMRIEMAN, HELVHEIFR, EAELUT =
2B -

O S B EK R AR

NH
AN
H:0 + O0—=C——(CHz)s —=MNH:(CH;);COOH

@ &AM AHR

—COOH + H:N— =— —CONH— -+ H:0

@ @ LR EC ABEER R EBM R, Al K

NH
AN
—NH; + O—=C—(CH;)s —= —NHCO(CH;); NH:

CHBRARBEAMERLEERABENERELER - RRSK, FUBRE LR
SRENPEERASERSBOMNES L, TUFFRESNE,

TEOLEE AT DL R M A T [+ NH: (CHy)sCO0~ ] BRFELE, %llic Rtk
BT, TEFRRE, BARF B EaE R ERREL,

NH NH;
/N AN
—NH;* + O==C——(CH;)s == —NH; + O==C—(CH;); —> —NHCO(CH;)sNH;*

Fokit, BAEERME; AR, BAME, {8 Rps k3R R R,

OB KL A BRTINT: HEH 0.2% ~0. 5% BB AE T 2 — Bl 80% ~
90 ¥4 B P4 BE R K WM ZE 250~280°C B4 12~24h, REFRFIEmEHGIN, BHELE, 2=
BB 53K, THMERYIHEESTR, EThE. BATYNREESKRAX. Bk
ik 80%~90 %, BERAIAK. CHABEARREANBREF=YHREA 8% ~9% Bk
M 3NERY, XERLTHREERAMNF-RTHENER. BAGERE, WA THBKER,
B & PHAARERY, RIEAE 100~120°CH 130Pa FEZ T4, ¥KIEZE 0. 1%LT,
B AR 7

BREEBERE-6 4h, MWEBEH-1 BIRBA-13 BN A TR, BT WANAE. SRFE
WEEEFARENE, BANEERARE.

2.12.3 FEEBRRE

ERBR S PSIAER, RVEHERLFHEBER, 5588w AR,
SRR B, R M T RA R R, TR RRTR.

PEHRBBBTHF R IR (X —HR) HEE T (N2 BETR.

—EqH?,—_Q—LE—HH(CHE)ENHJT

) 0O
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HRAYRG IS N 6T, SRBERE-66 ML, IUhX¥E - FRABE 8, HEEH
MIEA (370°C) HMEHIFL, 1SSTTRMShBEFZEM. NUT RASS %K, 0
BB E R (430°C) . MM FRS T R, 55 MM k5 T h R,
T 45 30 AR S5 MR 2 250°C . B — TG 5 35 e — Tt T 40 R 2 3 IR TG
BEEMEH R ERE G ETRE, THEEETRAGERAR., HEgdx
SRABE S 0, T FLEEHOXEAR, DR ARG, T, HRA®, FAF T4k,

nHaN@—COGH —HA —EHNG%HH_

0

FEMELTHREBREEEHT RS B EMN. FEEEEME, BENEn#Ek
M, HERERARE. SHF B®, EE4BNPHERT, megikh, REHEE, B
WA K —H BRI K ¥ (B s Nomex) BYEHL:

H,N NH, ClOC OCl HN NHOC co
o iR G A O
n +n et

Nomex FH#, 371°CIR, fEEOF, THETESULCIN -—HEZERSHITEY.

BRI 2 EEBREZRNE P E % (PPD-T), BTHERERAES
T, A TR E, B5% N Kevlar, PPD-T %My 8o 75 B M R SR AR R M Bh R S, 455
MR, SWMMIEY, THRA MRS E, BREF (2400 ~3000MPa), # 5
(62~143GPa), T &EE (Tg=3?5‘C, Tm=2530C), BEHALE (1. 14 ~1.47gemL"1),
EATFHE. EEEE. RRTTRSVE. FRABRESHTFEEEL, BRABLKKEE
TonfE 4. 0dLeg ' L F (24 F¥ 47/ 20000), |

RO B R R K R S R MR SR, RSN PR RS
B, WA FEEAE, AT UG RS BE 7o >6d L g f72 4.

M PPD-T HIFZREBEA, AlINEHMAKSE BXN~9%) . BENIREHF/BY
Wi, BHIERAEWIN, URES TR, BRAHE _HEZBE (DMA), — B 3% § 8%
(DMF), N-BEmricli (NMP), NHEBBEK (HMPA) %, NMP-HMPA (2: 1),
DMA-HMPA (1: 1.4) MEBGHRAEN . BB AELE. AULEE, EFFITHEE
SYHENL, MEGER. WS, ERWMAEARNRBREAE. BESER, MREAR
FUP M E AL EE) . AR (PR . Bt (EBRR=%E) FLH/H
B .

2.13  RELEEASTEREREY
MR . TGRS TR RRADR . AR7E 300°C LA L 1 00 B T 85 0 KA B
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EHRAIRUEREY . WHEFEAMBERSTBEAABAKAFH Y E, HAFFRE.

WEABEHNBEATANEER, FNTIHGHRFERS BRSPS FE0GHRE.

O BB EHRETEMRE, HE. BR. ARBESYHHR, BREMERE280CLU LK
R, ATEGEEBIEMBIERSY;

@ 5 #4430 1) 3L 4 VE A 7T {87 6k BB A AR 8 HE 1

@ iR, mMBthEE. Bk, Tﬁﬁ%ﬁﬂﬁﬁﬁﬂﬂ%ﬁﬁﬁ,

@ H5HAEXNFR, o TFHEBMES, TURESHE. BOMERE,

MHEE . SR E:, BIRMUERSEHRESY, HFEEE LRI B AU R
T .

2.13.1 EBBIER

B — R R RN ERY, WL RIS R RS R R . BT
BEMMAE _EFRYENFRE, 5 CKERNE - FABREBE, B 24 HFRE
R . LR B R AR R Fou 3BT =) 69 29 ) T 5 BE I Rk 78 o

i
A TNH—C COOH
%f]@:]lﬁ +H,N—R—NH, — H —rﬁo N N—R
HOOC C—NH—R-}- !
i 0 0 J

(0] O

L D -

Eslh RATLIRIEHE . FHH LR, MER RIEK, BAHEBRYTHTE, qJU—%
S RUREBE . R REZFF, MBA=YARABEAE, BABEBEPIEER, BEMT
M, HHEESRTMERMAERPERER, UIELNFRESX X BRG] .

O FHER A _HEPBRESIBE. —HREERR N-52-2-tkrg s e, 7
S50~TOC TR, BRALBEY, WHIRKAFMER, 4F&A[E 13000~55000,
0] B A 0 W BERE L3R, BRI 50%, RFFFIRYA T AHRE.

@ AFEE KBHBEHRE, MABE. RE. 2. BES, RAEMmM#MAE 150~3007TC,
R B R T B AR N . B, BEREB A, HitE, RBEEME.

WHME A R, 4,4 - " RBERE, ME R, PRECEEKES, AR
YoM BB R A T A, A AR B KR, I Sl 600°C, RAREN
i, EWHESRF P MM E 500C, HRARBEA, AAKP T 400°C M#A 15h, HEEEH

£ 1.5%,
+ NMN +4-N N—@—(}O—

L O 0o L O n

Mo, BREAFH. M. BHEIFHRIPRB LKW RRERSY.

FHEPE T RSN RBL G CESE, R, Bk, WAEF, 77 300C -

PEKBER, SNATFEN. EFEE&E,. BFLEERREE.

2.13.2 BEF KM |

WA Bk PRI (polybenimidazoles) R BB MM W RSS2 F, HBEEITFH
DU TCHE R TS RRER R, W 3,3 - R BEBCR R R K R R, A 40 R T AR
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H,N NH, HsC400C COOCH; N

n +n _“HO | N
FRGEROBEREBERARMN, BE—F LK E0CERTENHEE- BRREY, S48
fE 350~400°C A E4. BARE _HFR _EXBEMNHEHMENILRBETRTIRE.

PBI #5 R 7E 400°CLL F, MBEME 4R 300 CRERFR TN %48, Bidx—EeEE,
FE 23 S, P o 2 ok P i

2.13.3 BEREY

EMEEAMBREKEBEELHSERESY, TEETRERE, SHMNEHAUNE S, W
REMESF KR4I BEREERR (NHENP BEEASENE) #7488, RTEEBERESBEE

RKEY. BROUSFHHT: B-SREZTRTRERRAREE, RETHETRRS, 2%
ARSI LR 5 A R R E .

0
H,N

O
NH, I !
q o+ I:( ¢ — i
-H,0
0 LHOOC COOH H,N NH,

A o N NYrt
THO N-4—s

ERBIERGYLEHINREGHATHMR, KPUMREELTHR—EE, W, ¥
A8, BREE. B, RAREMRNEERE, HESH, TEFREEPNA,

2.14 RFERNLMSANESERD

REm PO, RRBLTRARERSY, HEWSEM. REKMBAE. XMK. XBE
REEA LML, BRI EMEmEa .

1 1 (! TrY 0 LI
—C—0— —0—C—0—  —N—C— —C—N—C—~  —N—C—-0—  —N—C—N—
BB e 0.0 55 9 B0 B REm RR

2.14.1 BEEHEE

RAMAHTAH —NH—COO— WHERAMWAERSY ., 2L4REETRE, REEH
% (NH,COOH) HIEEaRBM I ME-BEMED .

REAMTURE MBI WM. s A, SFEBERA. R, 3% 4
4F, SRYEME . BEWRER . NEES; RRAR, HBREZSRESWFTE LA ELL,

ARRABmKEEFBREESR. BIRERYBRE, TS5 uMR TR, 23E
AR MBS R R

COCl; + HOROH — CICO » ORO « OCCIl + 2HCI
'COClz + Hz NRNHg —— D=C=N—R_N=D=‘D+ 2HCI
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X PIRR P E RSy B S TR sk T RE R N, BT R R, R I KA B AR
525 8
O —HEARF MBS o RN RN, AT RBRAERS.

nCICO *» ORO » OCCI +nH, NR'NH; — —£CO « ORO « OCHNR'NHE—+ 2nHCI

XB AT S BB, AT EMR, EHEES AN AR RER, H
FEEERE R I R'((CH2).] K (n=2~6), MW EKEME; I R R BFHHF, WA
I+ .

@ — 5 #BR AR A1 oo BE a% hn jR B R

#OCN—R—NCO + nHOR'OH — —FOCNHRNHCO » OR'0O3—
ﬁﬁﬁ%ﬁﬁﬂﬁﬁﬁﬁ%ﬁﬁ?k.imF%rﬁﬁﬁﬁMﬁﬁEgﬁ?ﬁﬁﬂﬂu
;ﬁﬁ@%EZﬁEMﬁ,MEﬁ%ﬁ,%ﬁﬁﬁﬁaﬂﬁi-ﬁTﬁﬁﬁn

nOCN—R—NCO + nH; NR'NH; —= —FOCNHRNHCO « NHR'NH3---
Tl EEHA— (5L REREHEARSREEARE.

FEBRERBREENER, BSFLEFRBEEANLSYRN, S, KM
bk, 5K, BEFOMREZRN, HEHIABMERFET L.

—N—C=0 + H;0 —» —ENHCOOH] —> —NH; + CO; 4
—N=C—0 + RCOOH —> —{NHCO + OCOR] —= —NHCOR + CO;, 4

- Bz N I e R o Ak, T AR S R ER IR .
RAFRHAFEREAR, —fMRE- (B2 RERE, EEEBRNEH, mMTFRAM2,.4-
% 2,6-F K~ S HEEE (TDD., A EHRZE S ®EEE (MDD, %:ﬁﬁ_ﬁﬁﬁﬁ (NDD) %t

CH; CH; NCO
§>N CO DCNO— NCO OCN(CH;)s NCO : Qé
NCU NCO
.4-TD1 2,6-TDI MDI - NDI -

A—IEEREZITE, BEXBOMEH. o8 HOROH AT HI &KX EER, BT —
BESh, ABELZMERB _FMAERE M, 4 FREMNLEIJILT. BR_EELZ _EAE
G, HWELEKE., AEREFARSTRG . B _8UH —xe (2 -8 fMd& oo
B (Z-BHRT B HEMR, 2 F&HA 3000~5000, MPAHM (F=3). ZRMUE
(f=4), HERE (f=6) HEREHBN, AEIKE. FEFREFHRES, UWEBRMANK L
o, kR EAAKREAR. FEASETUHESTE,

EFEAGBHSNR. ifBedEd, gEESSWME. ﬁ%%mﬁ.ﬁwﬁﬁﬁﬁ

(1) HiE

—BEHEEN PR S R R AR, EART M NETEY
(OCN~~NCO),

nOCN—R-—NCO 4+ nHOR'OH —
UCNHR—NHCD-ORTL~{GMﬂ+—R—NHGU-DRTH:*ﬂIﬂ+~R—NEU
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FRTZRERERRY S TR, ERAE B REAR. FRRMRARER, BE
PSR AR R KB, RABMMIF SR, WEBARE. B, B8R, . kR
BE . WOKMESE, AT LA BB B A S R b R VA . SRR R AR T, AT R
IKEBREM R, MBEMERAGHE —&.

(2) ¥ #%

MR RAFMBRY B2 TERABEMWER, WNMEFENRE, &R0, =
JOlE N ) sBrEAT 8, f5& 6 b DR 2 BU8R 2R .

2“0(|:N H—R—NCO + H;NNH; — ~~0OCNH-—R—NHCNH—NHCNH—R—NHCO~—

| | n |
O 0 0 0 0

(3) AEK
REAGREREARR, TRELEK, EMEMRZET, S FETHRFERESFEERYS
F—FRRRBRESEHET RN, FPE3RE.

~~NHCOO~ + ~~NCO — ~~NCOO~—~

|
O=C—NH

. {
AR RIRR N, UAHERETESS, WEEMEE, LR,

| —_—
o NCO s s
OH (|J
D='C—P£IH

Ve RER —NHCONH— W] Ll 5 5 #1750 8 .

~NHCONH~ + ~~NCO —— ~NHCON~—

i
O=C—NH

5

KA TR ERIE LRERN SR . REEAEES>F PO, #
feErar, WEA, FAAEREGE, B4, R, WENKEL,. BRWHE.

REAMFHBAD KPRy, BIRYPHRERmESKEN, ERKRER; #—%
55 BRu R N MR, A nmagEe R EL, BRET “BA5%6”.

REATA] kWl & K. BNk EE el R R My — R
PR R AR R BURY, ok, BRRERNMS FREY N, FNRE CO:, K.

ERKEENbZRETRDHIR. MREES - RERER N, K4 KAE, BRK
— L EE AR EBRAMEREN. 2,4M2,6-FE_RERBNESY (F Y
k2.2 B¥H, ¥R C-ZECEES M=% HIEMER.

2.14.2 BIF

RREBRRO BB, SERREEBRRMBEAY, REARELR, TURRELSY
Ak, HEREEROBSHHNNEREER, SIHE R, ETYHT4%E.

ARERBEFN T ERESBREEBMAR FE, WS - RERRE RN . &AL
H, URABRESERAERGERER. AARBEEMBRN, AEEBRM, B4l
LB ., flin 2,4-AR_BEERAS 4,4 - & AEBRBHR 15 1 BRI A&k 3207C,
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BREAZFERIE, KP—FERZtHSEREEH#THRATER, 5 —FMESKR
TRMBRETE . HAEEERR, RNBR, sRENEE, FREHEEs TR, B
1 295°C .

nHs N—R—NH; + nCI—{H:—(_‘,l —_— %N H—R—NH—{HZ‘,%
0O 0 —n

nH; N—R—NH; + nEsHsﬂ-—-{EHUCﬁ Hs —= {NH—R—NH-—?} + 2nCs H;OH
0 Q-

2.15 AR AL

AEMEMBEEBBEFTHSAREAEDH (—O0—) WAHEHRGSY, BENENEGR. &
. vk, ARMARKHZER. —BRBOIFB (AR, THF, WAKWEF F
HEAMB, FTRIA=ZRABSHTRAMANEFREA L NRERE. XHES LITFHE
a—F GB8H).

2.15.1 ERERPE
BEWIBEANTFAESERR, FEEAFFTHITRERS, WAl ZZKRMmMEL.
—CH—CH; —CH—CH—
N\ N

O 0

WA ER IR B A IR A RN RE RN R, EETHBAERE, A MZENRF
L X Tuﬁﬁﬁﬁﬁﬁpﬁﬁﬁﬁﬁﬁﬁrﬁﬁﬁ AN EWAE, TARIEREE.

(1) FHEMIR A R

ERMBLEMT, WH A MAEERL LS R T IMES T R,

L H; CH;
ELH;——C HCH,;Cl + HO—O—C—@— CH;—-CHCH; O—Q—C@—OCHZ CH —CH;
C Hjy CHs

W A MBREEPEEGAERETR, MEAREARAENR S RERN, B HC, &
L RAEma, WMMLAMIFARAN, B RA RS FREMBAEAME. ZEK0TF .

NaDH
(n + E}CHZ—CHCHzC} + (a—1) HO—@—C(CH;):—@—O — e
CH:-—EHCH;——EO—O—C(CH; }z—Q—()CHzCHCHg—l—O—Q——C{CHﬂz—@—OCHzCH —CH;
N S | N S
0 OH O
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bR n—MEO~12 ZH, 4 FRHEYT 340~3800, 18 »n ik 19 (M=7000), n=0,
B XU A SR N B E R AR AR R P R, MR AR, n=2, WHEE, nHH
FUNE BB . MOBIR . BRERREEH, FEANALELR. HREMEBERSTER
w . (EFE B E L, B, X OUEY A Sl BE Y B R 3 A48 ) 3 6k R A A B A AR 4 AR

WEWIBEGH LB, BTEHNTRY. KA FRETHFREENENREREY,

(2) ¥ E M i3 B A1 E 4k

AW R R, WM., WEH, . BEsiE, TEHATREN. B8, 24
PORLSE RLRES, WEARRAME L. FRERAE 27 o i35 S o 25k P 00 525 3 2R AT LA R Oy 32 Bk i)
W, FeRMRRET R R 632 BRI sk AE 4L .

O AR Z2B. —RLE=-BETAFRE, TERERZEEITHRZTHK, RT=E
I EAEAR, AN —NH: 3585 2 MEHS, ATiReETBEXREELAR, FUREH
kFBARADEWIETFRO KN, FriBFEERE 100g WP SHAAELYER (mol),

C\I;I;T/CHCHz”- + H;NRENH; — “MECH;(FHCH;HZ— NRN—ECH;CHCH 35~

0 OH OH

@ KR BUEBEEER, BAXAEEQOFRNGMMAEM, B ar 5 E S8R
REE e afEdesnl, AHARTRERTR, BAREOHE, W 70~807C,

R;N: + CHr—CH~~ — RyN®*—CH;CH~~ = R3sN—CH;CH~~
N S | C“I:_IZT’CH% |
0 0® 0 HHE?H‘"“

UE:I

@ BEEFE MREF (NPE _HBRE D RBRA) WA /EREMIERBN . Bl
£ —REHFSMEREZEANAZE; —RREFSHRELERER, PELFORBEM
WEAR., REFREZBKAS, Aol E®iT8. BEEHEEK, FTEBEREE (150~1607T)
T E k.

0]
Cf ~CH; CHCH;~~
PN
2~~CH;CHCHj~~ +R\ 0O — O0—CO—R—C0O—0O

|
OH ~~CH; CHCH;~~

i
C
AN
(9]
2.15.2 BEBXE
Tk EHEERE (PPO) DL 2,6-—HEER NHAE, DITFHEHL-=FKMEEK (e N
e, ERENERAG, ZEALBERNTHR, RNAESHROR-SEILAHFTH EHEST

B, HEAZLRSWYE, o TRAEKRARMYM. REBHNLFRBATE 30000,

CH; CH;
CuCl,
n Q—OH 4+ o, A5 AEQ—H,T +H:0
CH; CH,;

MEER 2,6-ME FBRAENBAERSE (IHESRPAE REFRELX (T
), MAETEALBES M. 88 CiHy—H HOCH; —HU{{, HAE# LR
4 B8 CH;—., CGHs—., CH:O—H A, WARAEME N .
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RAM R R REM, AT# 190C FRPER, Hat, WA, H¥EE. Wik
PR EE ., B, RKREE. RUFLREEE, oTAEHMHENRIBRTRE. ¥
AKBEES (Jinp) BELBE - HAEFORESY; M TRERAMBEN THEE, WEE
IR (12 1~1:2) A, WAURMmS M=K, ReEHEREE.

RLMRIWRERES LR/, $1I02,6- "M 07 LU AR S aAH DL KB,
Tg=235C, Tm=480C, ZERPFI75CTRE, ETHMRHRPLMH, TRMETHE, HE
F 4 0 TR, T TV AR R E o S R S b R

REBMESBREEVGHEERSYNBEZRR, FIMBRKEBSRE _HBRIE
Friedel-Crafts F2 i 4 BB SR 7 BEM R A R IF R fb# . PE-PImLR & HEfe.

OO o0t ]

2.16 EBWMHKMESHAEREED

T EHBEENSRAERSYERS: OFRW, WWER A RGN, —SO,— A
fEXHE; OFmBE, MEEXERME, HEXANNRANHET —S—; OFHELAY, WX
WA, fREREB B ZAHETAR, B —S.—. REWAMREHBERE TRER.

2.16.1 EW

EOUETE LS EWER (—S0,—) WRERESY, WL RIERMITEME,

JEREM A B _ SRR MAR. KT, K RBEHE, REHEE, VA
SZRR .

1
nCH;—CHR +280; — —}-CH,CH—S+

I
R O

HREENREESHERN, SHRERGBW, FHRRTI. Bk b5 R RR b N
B A GHERFN 4,4'- R PSR BOR RN TR .

]
(n=50~80)

ERWSIATURERSYHORIE., REMBEHLRE; LTRACSHAETE, 5
EALRMEREREE; BEARURT KO FHUXHE; RERENREQRH - TR,
WETIMITHE. LRESEMBOES, A ENH A RFUR RN TREN.

R EESERAEMT . KR A FS AL B 7 050 30 e 1 0UBr A 3k, P-4
MK % ZRERBEE, BEY 160°C, FREKS, Bk, XERBHS TRERY
X, U-HETFNER, AEESERT, EXBH A MRS R FKRRTEERA
i, BRURLER. w5 WK T8 20000~40000,

—BFEN XL FEERAHAFR, ERETHARNEER ENAEL. Fh
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—OH W FREMR, RiMEHEEEBGERN N A, 58 b w6 e B 5 ok
i, HRF RN, REMRKRAEAONE ABERGS, FESHLERAMN =9
HEy k.

Wk ARFPAIERSREESY, BBILBEH 195C, B4 —180~150CLATF K#
A, MAEERMILHEHRLRKREMEPRET, A RIFNH IR,

To 7 T3 2k 1 SR 2K R DU TR AL BE PR A BB AR, T 3K 180~220°C, ZEZE S P 500CTF
e, WIEM, 7 150~200CT, BB R %M, ERKPERFHIAMEMRE
fett., XEBEBMA LA FeCly, SbCls, InCls fE#E4L, i i1 Friedel-Crafts & i &8,

Bl 4 -
HQZ%&ﬁjkmm—+—H:}ﬁ{3%m%—
- OO + om0 Do — OO0 oo}

SRFPAHEL, EEHENR, MEMRKEHARMERY (B MORABREFH TR

otot  foo-01od

—p=0

o

BB (PES) RREHN
0 | 0
C.
REEM (PEK) REME (PEEK)

D maErRBE (PEK), T, =165C, Tm =365C; Iiff MW Bk & 1 X B 8 &
(PEEK), Tg=143C, Tn=334C, MNERW IR, I 240~280°C R ELMEH, E/KM
AOLER S, FRERFFRIFHERE.

2.16.2 BREWTEE

BBkt o] A IR R AT R BT . Fﬁﬁﬁ&?umﬂﬁﬁﬁ B e e B L T B,
R FI R'ATLIE (CHz)s.

nNaS—R—SNa. + nBr—R'—Br — —S—R—S—R'3— + 2nNaBr
FRRNRERSES TR, BRERGEBEN T, fMEESK, TXNHENE.

Tk BN AN EMRERE (PPS) MEFAREFLENR, BTFEREREY,
Te=85C, Tm=285C, WW¥EM, T 220C LA LKW, A RPERE, H—F W

M .
BRGMES BRI H ., A SHM, BHEHNAMHR, Bl EREGRREH p-

Nazﬂﬁ
< ) e ST
wif TR B 2 X SR By 42 4 3R 2 T ) 45 SR K A
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L - MNaB

BBt SCl, 5% S;Cly 72 F 4 % W BB, Tﬁl?&ﬂﬁﬁﬁ%ﬁ*ﬂﬁﬁﬁﬂﬂﬂ*&% BR
it $6 2 2 sh R A Sk, SRR T HERE A BTk .

mn 1 Ny 2 —
(x=1,2) o

REMBMZAMR B ER R, AFERL. SBMETE. M 315CTM#HRD 415C, P
A EZRAL, AR, M0, Bt BEEETHARESRATRGEE. BER
BEAVFRZINT M AEe, TUMERE OhREE) B GES. BE. 84,

2.16.3 BEWRULH—BWMME

B AMENRLEHLEY, TRSEHR —TR—S.3—Fn, b z=2~4, BEH1
SRR, WHRERRRE, BEANASRAERE-—ERRSZRMAMRIIN.

nCIRCl +nNa, S, — —FR-—S;4— + 2nNaCl |

BN AYE R, W ZEE) R [(CICH,CH,0);CH; ] i ZMRA
Wi, HEGBREES R Ax=4), FA(z=2), ST(x=2.2),

WHBENRRRR, THELSR - FHMRET & TRBEEN, TALES
¥k,

RSB . BHER . FARRE. BE, FERERBNES . WERERR, o
WA — A R, BRI ACz=4) SRR 2%, BEAEERE, Hm
T EA ST B G A 0 RO RERE ST BB BRBE FA MH A
FHiH 2.

RIS EAAIRS, MEER, 3o ARk, o FIE KR BB

2.17 ByREpiE

A R 4 i R | B R AR AL A & R B AR, HRMTERE R A
YA A —E MR, EEAEEE . BER. BN,

MEBRIEMERAFRERTR, FREEE F52, $BO8. NXUEFLEHE
B, FEMERERE Y 3 TEBMATHREN Y 2, —HE. WA A % 4 R
g .

MERKBE, BEMENAREET: MR, BABMRZHERNEAY,: i
HEATEYRE A B4R B . BRI A W0 i L B

MR A PR A, AN ERERIE: —ERELERTR, PAREIREER
¥, F7i resoles, BKLEINT HBLBEEL; —RMELEB TR, HEZWHRAE novol-
acs, B TFLEMTEY, HEm, WLUFEL, T MP B AT HENME [(CH2)sN ],
EESRAME, BT, A28,

2.17.1 WHAEAEBBREEW (resoles)

HRGEER, XML THERENHETRE, 48, W EHAETSHRATEEMR,
SRR, AU BT ER, Fin.
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O~ O 0 O
H ' CH:OH
[ i =~ HCHO
CH:0

H . AR ANIES T RS R RAELR . ARSI RNAGT, %
Br. PREEE/RLAG6: 7 RMEHERARL RN 70, EMSFRARFZRMK, ER—B
HEm., 25 ER. —ZRPERNRESY. SIS ELA#ALN, 8. FRKRE
1€ 30°CF R WL Shy FeH b Bo BERY R 70K «

2,4,6-=HHEMR 37K 2:4-"RPRBM 240 2,6-"RFHEM X
p- R 17 % o- 32 12% ARNMER 3%

REME—-PWEES, RRAHEREFERNEZ BB, Sl

OH OH " OH OH
CH:OH CH, CH;OH CH,
2 — [ =, T;L
=
OH

CH:0OH

ZHBRVMBREERN, RERB =, EFH LT OB ROKSTF BB,
il 4n . -

OH

OH '
OH CH;OH OH
CH,OH i HOH:C CH;OH

|
CH;OH CH;OH
OH OH

OH OH

HOH:C | CH; HUHdi[i;;Hh | CH;OH
(Y Y) | Q
OH

{;Hz

OH '
HOH,C CH: | CH;OH
OH

WX, 10/ HBKER. SRAMRE CGEMEMN 120 %BEA, BEIR 1~2h, BT
BRRER, ERAETE, HKEL. BERANBESFFA ., BERARE, BHRLE. B
SRE, DIERES. 4R, PRRMRYE, BERS, MERK, 285, NEHER
Y.

WAECHERE, ®Oom A, B CE4/HB. ABrB (resoles), W¥, W . Hzh
HWRERET, RNEE p/PTEBEA po. BWATLIHE—SHMEM BTE, BRNBEEIA ..
WiERERE, HOEEMEANT. ARXBREMRYZHMB, ZKEL, BIECH
B(p>p). XBKELE, MABHFEMER. RANLT ¥46)H BHERK A BB
RY.
| BEREAREERE TR, ERERZEASERIE R ER. . REMR
BRBERET, WEMN T FEBRRBOER. TRARARE TP HHF W 5B R
5.
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OH OH

~~CH;—0—H;C CH; QCHR#H
| .|

CH:

|
~~Hy CQCH g~
OH

BYEMBEMEYEBRLE AEH, flnSAKRES, gEmmRE, SEIBAERS
AR, e R A MIERBRANKKAERZER. MEM, TKEAKRFRR, BEE K.

WA B EE AR R R Y R L 2 AL HE . BAMARIECHIEY, BMEMERBRMUERNAL
BE P B B, ERESHEERSBAER.

2.17.2 BMELHETEY AU HRERIE (novolacs)

M. MR, BERELVRATUMEABEEERN, EERBEMER/N, KX,
FEREBTRAOFZET, AIMMEMAFEE/RKL A6 5 (WREEAREN 95 MBRELER
R, SHEAHAERRKMNAR. PEMNKELTEFIL, MEEEBRMSE. MOLHFTHEEN
BRI, TERAR. XNERPER. 3% 8 R T BN, 4-48. XX R BEYLER

AR, pH<3 B, X EAEHEE, pH=4.5~6 if, MPNEAFEER, e
BAEAeR (NERREMER) AR THES. MREMIES B BERAELRN, ¥
TR, W SB R ECP Y B Lo B .

AR L By BE W BB FRYE novolacs, BMBHNSHTIRY, H&Eed, LMXBIE. R
k5B EEREL, BEERESLEGT, WXk, BMEBEAE/RKEN 10 1~10: 9 8f,
R4y T80T RLFE 230~1000 [|1ZE3h, B FHREARSRTLIEE 6~10 4, RERHAFRK
MERE.

H+ # -+
H;C=0 == [CH;==OH<+—+CH;—0H]
OH

OH
CH:—0OH
+ CHy—OH — +H*
OH OH
CH: CH: CH;
oo
OH OH
CH

2
. OH
CH;
OH

novolacs BTN BAK W T BB MRAEMNER (M65T) MARMENRN, MAESB
95°C, SCIEMARE CGEBM 1% ~2%) MPEB/KER, 7£EFEBET RN 2~4h, FREER
R, FRARAE, WIREHTTEERE, R mMA, wXLKRER, BHILTHIRK
PR A . BREER B KR TIAT IR, £RE. FRERBKSMKENMYER, HE
160°C, WESYHBATE, HURTERMNER. RE%H, B, RBREMERE.

MR EABESARER ., NTERENE [(CH)sN,] ZZBM . HibBn%
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RBE, BMARBKER., HERNZARAUN, NTEFEUESH, REXKFTITHTEH
B, HERASPEMY. At ~4E0E, %%T%%EEWH% y B R CF BB
(—Cs Hy—CH;—NH—CH;—C¢H;—) .
BEFE SR U, BUHEMEERIE EE RN, £BER; REMRRIRNETEER.
A, B BRI B EERAE, B R B8 S AT BRI R B S

2.18 REME
RE (f=4) K=&k (f=6) SHBEE, [HSEEWIE. X HyeERE,
HaN MNH:
. xcl,rq%{:f N,
l, I"Il'-\., f‘ll\l
Hs N—{C—NH3 C
I‘E“Hz @

R =R £33

2.18.1 JREWIE

RESWEE, ST 1 AARERRLVH 2 MEE, SPRRNE, SRENR, ¥
R PR A, WRBIRY .

Hz H + Hz N'—CU—NHE—*H(}CHE NH—‘CD—N Hz
REEREN 4, MTEYH—RFERII=ZFERAR, SR, pH FR MK
frmiE . PR SRR — MR, W BEEAIT. a
HOCH; NH—CO—NH; HOCH; NH—CO—NHCH; OH
(HOCH;); N—CO—NH; (HOCH;); N—CO—NHCH; OH

HURE B, W9 pH RIFBBIME, LIBIXE. . MERGT, WESZBKEL.
PR R SMER N, EFARETREEREF &R, REAE, FXK; EMERGT, BR-
W AR EELR AR A R B TR B A A, A, B AR IRREGEHWE R .

N N~ CH,
| | /N
CH; ?Hz '“T T**
I

N H.C CH,
N ? \ /

CH, T

BREEAS AR PE SRy, WTR T MEckt:, SIARER, SEHFERE. RNRAIWEE.
H, NCONH—CH;OH +C,HOH——H: NCONH—CHz 0OC, H;, -+ Hz 0

BLLLG, TR, #ERNE -EHRSE. 2 THEAEWRABREBEWNIESH
0.5~1.0mol THEREHE/mol RE,

REWMEARE O, HHBEMIEEE, TTRERE. BRHA. BEMEMEES. REE
WAR ST 4ER (4030 . BEeh. SRS RE, FIACHIESEE, AXMEMRERRME .
R B 4 B . BT FA AR A8 ﬁ*mﬁﬁﬂ,ﬁﬁmﬁﬁﬂﬁﬂﬁ

2.18.2 =BRNEBIE

SRS GMREE (H:N—CN) =EBmmR, EATHER,
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SRFE-FEMIENSEAHES RENIEHC., EMBERGT, BN ESPR
REmMM, EBREEGEY, ENESIAMEETUBR 2ARHE, 1 0 FRTMEE 6
THRPE, X EOAANVRBRENEYFE. ATERKL, BRMK, =REHEF
BER AR AR, REMEREA, BALFERT RN, 5T RS 5w
A, WATLIRIH B T BERBEIL, HEFAANER. RAF, RRBEA, ERNR
5.

ﬁ%ﬁﬁ@ﬁﬁﬁ(ﬁﬂﬁ&ﬁh)Wﬁﬁﬂﬁﬁﬁﬂwﬁﬁﬁﬁﬂ=ﬂk%ﬁﬁ%
ARGECESHENRR, WafEaRen,

S

1. 453 &R

HREBEEASHMK, E?E%Eﬁﬁ%ﬂﬁ&mﬁﬁﬁmﬁémmﬁmv5&&&&%&&&
FERETEERSGHXE S, EMEEHIER LA,

BESTHPERARKIEHER. 228 2 ERERAKASTRESE,. 2 FTREXEEEHEE.
ZERELRETHRESEE, BRAELTEEHER.

2. R EHE
BEERERARERRN, AHRATHEMNNEERARNTRXIEER. ABEREEES VI EIEE,
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WHRE T<T. 8f, AG<0, BEHATHE; X T>T. Bt, AG>0, EERKL THRERE,
@ AH>0(E##) M ASSO(TFHEMMN XMHFHHRAENATHR (S8 FHRELS R
RIEEH (NEH —NFH. F&, ANARSTREE Ty, T<T: &, AG>0, X
LRSS, REALFHRREERS, REX T>T: GRREIM T:=159C) B, AG<0, A8k
i \ TR IFFRRA |
BHBERMASHEL . AH<O #1 AS>0, N AG<0, EHIE(EMBE TFTHERS;
M, AH>0f AS<0, W AG>0, RUIMALRERES. HHEHLELEHAT.
Hit, BEH#H—-FBRAGTENREE—F44,
3.3.2 EE&H ) TMAHEE
AGHEMBAEKEFRESHWAE, HRDBRETFRMBEIIR. KBEIBENELH
ASIEFEME, AFTHEES THEHEE (—100~—120]+mol '+« K 1), E—BRESRE
(50~100C) F, —TAS=30~42kJ*mol~!, K¥/HHBHEEK —AH>40k]+mol~!, #H
RKERE. Rk, TARAREVLHNRBAMTEENE. 25CHRIAEKNREBRNREHR
# 3-3,

T. (3-2)

£33 BCBHAKNMARAMAN GASRASTRERSESY)

LS —AH® /kJ+mol™! *ﬂSeKJ‘mnl"'K“]]_ i fk —AH® /kJ*mol ! | —AS®/Jemol~1-K!
F 95. 0 100. 4 i . 66. 9
g 85. 8 116. 3 P A B R 62. 0
1- T 4% 79.5 112.1 g Ll 78. 7
BT 51. 5 119, 7 F M 7 4 R P NG 56. 5 117. 2
T8 73 89, 0 P B 72.4
Lo 72.5 85. 8 P 60. 2
¥ 69. 9 104, 6 (| 5 188 7. 4 P 87.9 109. 6
o K 24 35. 1 103.8 T 3 iR T 59
VY %L 2. 4 155. 6 112.1 ] 3 54, 4@
Hom 95. 6 LR 2o
W\ 75. 3

O WNAESREEEREMRERGY.
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RAAERNF ERAFESHINERSH, € TR ENRAZRS LLEGMEE
& RBT B BT .

REAT B, REERIL. AR VPEERIW, o] dibriEd KR .

CHBERTHRESAMERENEMRMST. AH=AU+pAV, EFELF, AH=
AU, BIfSHZREE THNEEERZRL., ZHERSBRIE, 14 8@ (608. 2kJemol™!) ¥
B 24 o8 (352k]-mol '), BMAFHELES TP ~nBABBMURSRKELRK
Hi k.

—AH=2U,—U,=2X352—608. 2=95. 8(kJ*mol™1)

WA AR P BRI AR . RN LA, KRB ASSEHE, WREGRME
Ew, BTHERBREGAGR. |

@ PrPEE N BUAREE 69 O PR R K B A AFEK. LM E A (95. 0k +mol™?)
YE RS HLARME, M (85.8kJ*mol™!), MEMRZMAE (87.9kJ-mol™!) FHMRBENESR
IRE P BT (51.5kJemol™1), FREFNMBERFEE (56.5kJ mol™!) % 1, 1-XWHLHE
KRG ARBARE; L2 WRABLERERS, FERTRUHERN.

@ LIRBEMILIER Y HREABHARSHABRE. EZH (69.9kJ-mol~ 1), HHEHE
(72. 4kJemol=1), T 4 (73kJemol™ 1), B M (72.5kJ-mol~!) IR NAELL, Hik
REMBAMIE, MEIBEKES.

AR, FRTHE. « FEEZFORGH. IR 51 88 P 300 A0 4 B 20 6
BahaREE:; R THED 2 MREANFEER, ERSHARERESE; «PFEEL/PENR
PR N, AR N PR A WA N, ERAH/ (35. 1k +mol™!) [EH
HAK.

A—Hm, ZRBEREBE LR, RAKX « KR ~CH—CH—CH—CH~——, Hit
BEfH 8L a1, BEXRSHRLEHIE (192. 3k]+mol™1),

Q@ meEfiHIAEMEm F. Cl, NO, H¥admhiEEAXERAHRYmM, 1B
(95. 8kJemol 1), FHEZ M (90.8kJemol 1), H_-H ZM (129.7kJ-mol™!) HFHEEH
MERAH, WRZBPREFHEEAERKESE T C=C @ (400~440kJ+mol™1),
EHRESHEME (155, 6kJ+mol™1),

@ fEAEANLHER SRSERSHARER. AWK (66.9k]-mol™!), WHENE
B (42.3kJ-mol~1). FEERE (60.2kJ-mol™!, FEHH), HRNMBERE (35. 1kJ*mol™!, 7
KD BRABELB/N, HhH PRGN EAR, 3 DU A7 BELUN 12 58 8 fm &2 me i
g,

3.3.3 BELREEMTETHAERE

F—ERET, FHMBPHARSARE (REEMANEK) ARAERRYH, HYEHp
WBETHEE, MNATFHEARKE. REARNERA FREEMNT A - BREEZHBHITHE T
BE, BEARETE-T5~40CHMAFYSE, 15 7K BE B0 AR B8R . K6 B2 {3 AR B el
FREMEEER, MEEREVFEZLI5IRHBEY RN . wH, RPENHRF
BE i E] 160~200°C, HHBLMEE, HHEAE 4, HRKEREMRTLE.

HHERKESMBETYEHERLN, RAWTFR:
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kp
My +M—==M,; +
dp

IE ¥ SR BT

Ry = kp[M,-][M] (3-3)
Ry, = kap[ M0 (3-4)

APy by MR HIRMK (RE) HEFHERMAMK RE) EREEK,
-, 0N AR S

kp[M,e JTM] = kap[Myi1+] (3-5)

ROERKE, HE [M,o]= (Mo o], FEEBK SPHALERERE (M. HI0F
B

k 1
K — ;i = M. | (3-6)
PHRARFERETRE. RARKARN, AEREHTEE. RENSETEY
AG = AGO+ RTInK (3-7)

A, GORGHERSTA AR, BENRERSE W RALAEAR Imol- L B,
MRESVHPREREMNEIE (R BEHREYET lmol L' BEHETHBER., ¥H
E;_]‘! ﬂ(;:{}r ﬁ

AGE = AHO®— TAS® =— RTInK (3-8)
@é_ﬁ:“ﬁ(s-é:)_ MR (3-8), AR HRE T. S VEWEAEKKRENXLRA.,
_ AH® -
Te = ASE+ RIaI M. (9
Mo iy LRk B [_M]:':Imol—L“HnT, VH#RE T. REARE LBRBE T..
_ AH® i}
T, = GE (3-10)

#X(3-10), KAl h AHOM ASORMBBERAS LRBE, wAERESHN AH M
ASKitHE, HEMAK. A TEAHEETEEH, B4 LREERMRNHKRE TR,
W% 3-4,

F34 ETRENRS EREERNFENAEERE
B —AH/KJsmol~! | T./C |[M].(25T)
B Z 15 AR 87.9 1x10~°
HERTER 78.7 1x10-%
7. 95 400
AW 69. 9 310 1x10-%
R 52 79 4 L PR 56. 5 220 1x10-? B
o XL 35.1 61 2.2 B 31 BA -
i °L0 >0 X=1lim(dR,/dT)
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LM TS, HABREARBETRSA, WEHRAR, BEALR (EF) -wfE
LIMER R HE (HER) AF (MRSYEREZAAIT) NHERERNANREG EREE, W
B 3-1 fi7R .

A (3-9) o A] AR P AT 4 B (A VR FE Y R E AL

2 ]
1n[M]e=ﬂ£1 %,5}33 (3-11)

B -RERAXNEFERAEREE. ARAYLEHEHNERE (<2000) UIF, MAREE
D ZHBAYHNBEE, FHERCEAKEKERE, vTUZAT. HI132Ca B RARFRMRE
fEfy [M]. 33k 0. 5mol-L~', AEZM. 25CH «- FEEZHE (M].=2.6mol-L~ !, BL
WIUELREE,; Bk T.=61°CHf, TW# 3 R ik,

EESLBREUL, SEARKERS. BYRAYERE, ARHAES LRBREL
E, ARk “BE”, EFEFRERMEEPLEDIER. XEBREVLH, EEHFXGT,
R, BRAYTHRESIEAAMERERIEMER.

3.3.4 EANRA-BMETHAANESHOER

RodRY, RRMEBIRYS, WEBSEES FRIMERS, AFTERS, AERF LR
BEHM, SRk ES ERBESENNXREMEG Clapeyron-Clausius 778,

dT. AV

d(InT.) AV )
ZHa, "
AV
ln(Tc}Pz'ln(Tc)latm_i_E'ﬁXp (3_14)

RO BEAREG, KBS, AV AH IS RHAME, HikE B EA0H
%) MHEME, FRRHRE ERBEREE D E MRS M. —& AH, T B/hmER
AR, Mo BERXIK, 2ES, ENMENREGT, GRS HTHE.

3.4 HHERAHLA

RAFERAMATFREEAHERSTEMRANRIT EEHIR . 0058w iX 5515
(R E LR, HAMEENRGIE, REH-SHAREGHNE.

3.4.1 BEHRENFEHE

AR TR, KENSSTFEMAR, YRR A BN X H G ESH
e, ErEsSEERES, —BENTRF:

He+>CH, *>Cs Hs » >RCH3 +>R; CH+ >Cl; C+ >R; C+>Br; C- >RCHCOR

~RCHCN>RCHCOOR>CH,;—CHCHge >Cg Hs CH; » > (Cs Hs ), CH > (C; Hs )5 Ce
He CH; 3t FiEE, . HEIEBRE, BLEHAHERSTNA;:; BESHUEREBHE, F
M(CeHs )sCHINERY p sl 73688, EWBE, LIIRMESH, TR ANHEN.
HHES EBLAAMBEAMKREAGERSNERN, ZEREMEILZIL., B
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P, AHAARIE., HEFRIRN, BERSILEPREZENA .
3.4.2 HHEERAWNE
HHERXRSIE, PHEESIFETERAKIFHBBER, 85 R, MK, &%
b, SR EETRNP . HFEMBE, NVESENRSIBMAKER, HFMUXY,
(1) #51%
| EEERBAEEEE GEEM MR, 5IEXRA5I &K, AUTHEERNER.
F—%: 5IRA 1408, WEWREHER-,

[ — 2R~

B R RS R, TR E
R+ 4+ CHs=CH — RCH;CH-=
X X

ULEBERMBS S EITRERAR.E—L5I KRB EBRARN, EHLERT, XN
105~150k] *mol~!, FR AW BE/, EEREHM 1074 ~10"6s71, BRI,
TEALREMR, A ERK, SEMMEENMKINMY. HES ZOMABEX—F, EHh—&F
R TREMEIR B HEA L, BESIRPEERAKBHE,

AR BARETT AR, 6. |, FETE, MEEEEXIIR, BRT .

(2) gk

PEREHETABRESFHR @, MR, ERFEHE. FEHMEMEEIFTTER, %
SEEIGK R EY IR, EREHETEZRNE A .

RCHyCH + CHy—GH — RCH;CHCH;CH. —= - —> RCH;CH(CH,CH),CHyCH-
X X x X X X X
FEMK N APNMFIE: — 2B, WRMERSHN 55~95k]-mol™!; “REL

fEfK, M 20~34kJemol™!, MK M, 7F 1071 ~10s N, KA {ERASFELD 103~104, &
B LIFEH, BEPLAIE. BHith, RRB AR R PR, A7 54 B8 bR
YIFh,

TR RN, BRERN, ERERENSTHRENRE, YK P, HERNBETH
gLl “sk-R” ME, HAE LKV (B ‘B-RY) B,

u-CHz?H—CHzEIIIHi 1R
mCHzfl.?H- + CHE—CH{ X X
|

X X ~~CH; CH—CHCH; » 3 - 3

|
X X

Gt RTH BRI XZHE TRM MO HM M A EW. WEZLBRE, BHL-RBHEE.
R sk-ReEEER, RESHE FRER —KRET L, BAEAR, XA dRGREER;
Fi—Jri, YEHRE-mAAHEE/DN, WEMNTL-BRE. FAREGTANELERE 34~
42kJemol™ !, iR, REMRIMEELS H B PBRAENLEREERLERSH, SHARS
fsk-kEk. ARRGEE, EMELLBENE,

GHSEARAREATLUESE C-CRMA hRER, RAT LRI BEYLHE K,
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ZR, ReWEEXHN M.
(3) @Itk
HoEEER, N AFE, HHEERATRIL. NEKILEBESAKAERRT R,
BEXIEREMEBENME FRNEENRIEFR, FHR, WAL LEE, KOTFH
ROEREE A HESHETHN 2 £, KOTFRREIRNGIEFRE R,

R*CHﬁﬁb—+-¢HCHrﬂR——4-RwCHﬁH%—?HCHth
X X X X

BRI RE B EFR S — A BN TR FRAMARFmA LM TR, % kg
R, RATHERSESHAHENSGHATHEMF, MK TFRE-WMETIANRE, 5
— I AR, WESE, REX K, NHSAERCETHRSIRN, 44650 FE
WE . BUATSR R AR s SR BT R E A .

R-w-CHg{':H- + -(|3HCH;--R — R*ﬂCHzﬁng + FH—CH“R
X X X X

R TN EREMAE, BRSREFER X,
0C FTHAR ILERTSE% 3-5. BERKEILE £35 AHERSHZILEAR (60TC)

1000 HAEKILE, BEZBUBAXILRE, B Htk ma/% B4/ %
FAENSRPRUKARIERE, MEBRZ PI # 100 0
WL REL& L, MELKIEMNELER *H 77 23
K, MERSENTEREXILE. ARREGERE, PP 75 2 R I 21 79
TR R Z 45 0 % 100

B LELBERM, {L 8~ 21kJ*mol!,

B EREBART (10°~108Lemol—1+s—1), {HZH HE4.

KL L R— BTSRRI, UA—RF B AR IR H i3/ Sk T KR
B, RIERBREMKE., AXMEMRENS, BAEKE (1~10mol-L-1) @AFH B &
WE (107 %*'moleL-1), ZR, MMKEFELL LEBABL, FW, RBERR
B,

BHHERTHEMZAHERRSELMBRMNE BB FHLL.

(4) @B

BEBERA RS, SIRA. BRARKSTFLEIR P HFMLL, $ETES
o R T FIRNH G hE, SEHEmEk.

MR FERBRREERMT .

R"-'-CHzfi:H- + ¥Y§ — RmCHz'-'i:HY-i- Se
X X

Mg FREEBHER, #ERSY S TREE, HREX.
HEHMEARSFHEB—BREAERREFHARTFRERT L, SREBRETH L

M T, ST RBERE, RERT E.
AliEmEEYRERE, ERABEEmE, AABHEIRAARREG, REREL

Ik, HEBERNM. X—ARKREEREMN. BAHEREROLS DRERRER, MR,
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U4 0410 4 365 I O AL A3 1) A7
343 BHERARNBSERABSENOLE | 4w
GLFTR, B R4 YO BLER A E AT A AT
O AdERARTRTH BBE N RBI R, EHK. &

Wik, BHBELTRR, BREREIR. K. EK L)

HELAFIE, 671 R I B KRR .
© RASAMKRRAWRA AN, HRESE, 1s AETE <

RARMKBRT L7, FRFEETANE. BRRESHE o o

BRI RS, Wb RENEAYER ., WEEROEAID g prpe

FREUFK, WA 32 FR.
® WARA WBTT, BARREENREAT, RA RN, E R AR EER

SRR, RAMBARMEM, BEEENS T RAGMN, SRT 55 B0 0%

W I TT 0 AR T RORALA,

@ W (0.01%~0.1%) HERSFEHRNELIEH b AR ALK,
iR A RSB R ARHE, TR R, PR B L 36,

#®36 EHERSNESERNENEOLE
B ERG RIC B

Hit=x

1. BT 5 6 B b F 3 oT B AR, L AR HET R KM, &5 N
EHEMEEFAME. #5250, 2EH LR 15 1o fE 2 A H )

2. REmB AL REEM L ERREMNK, BB 2. Bk ETR Y 4 BEW vh R T R 2 A AR A R, O Bt
. RE-ReD . Rol-RaWZ RS A M85 K KB REEO

3. RATRE I A M 3 4 B0 0. A — SO0 K B % 3. fEAT YRR ABRR ST o T ROE & WM. KR AT LA
Yy HEEE, PRAREE. RE L. RARE | BETERGENE. RERGEN. fBRERS TRE™Y

i 4. RN . AEGREEED, UFRBaRREDEL AR
4. FER Al B, 02 A2 » B 4k 30 R 48 L A P b B AR AT, BN PR A A 5
5. M B Al Fe bR o . 2 T AL B 5. S 4R AT, 42 T R4S . 5 1L AL B
6. BUNEF=4 i 8k L B 2 0 000k 7 o 28 6. £ o BT BY 40 iy B G BE A 95 8 [7] 3% 0 MW U,
7. MBREMEMERA KBRS MRE2E 7. FEAESEABLTENRE S, XERRK - BHE,
55 T LT Bk R AT
3.5 5%

B ERENREGERMSFRACBRN . AV EMNAATI ZRAMAEE T EAR
I RIER, T—FN#H—FEARK, . EH . FEFE. MEFNFIREM.

3.5.1 SJI&RMAIFA

HHERSHIIANES @R EHENLSY . S EAAHR, HEMER 100~
170kJ*mol~!, mfkF C—C&EHE 350k]-mol™!, H#AEWE I RESIRBIE.

FlEMEZHEBARMTEARMLSD, ‘@.T%ﬂﬁﬁﬁﬂl*ﬂﬂﬁﬂﬁifﬂﬁﬁ*ﬁﬁ%

(1) BERTIEHN

BA_RTHRE (AIBN) ERFHMOMELII AN, HBASH\EMMT .
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iCHﬂzil?—N—N—l;(CHe.)z — 2(CH3)2C+ + Nz 4
|

CN CN CN
AIBN £7E 45~80°CH M, HAMINRE RN, BEFMHE, A& AEdEk,
FHE ZHTFRAI¥ME:; BN —RERUBEBE, HFEELESL, H80~0CTHE
i B 53 1%
AIBN 4y f i) 2-REEN 3 A AP MR LB, PREAEILERN, BT H
hEMEEMB AR, B> HAERERSHGIZM.
BE_FEF (ABVN) 27 AIBN f3n & Rk 6935 8 m a9 51 250 .

N T
(CH;?:CHCH;(IZﬂN—*NFﬁ]CHaCH(CHa h—-E(CH;);CHCH;?« + Nz 4
CN CN : CN

WERGI RSB ARSI E, THARSKHERRWEHIHFER, THER
W1, Tolb B3Ry B4R 0 ok 38 ) 9 A o 70 FDE R & 651 & .

(2) HYLTEIET & _

HEL AR RAGYHA K, SEAEARTBRALER, PE2ANDAE8dE, BES
IE L EE R E (& 220k]emol ™), RAHIRET] KA.

HO—OH — ZHO-

TEAASTHI1IANELETFERR, RAYEATELY; 2 MR FHBC, WAHN
HEAT. X—KFIEABRE, RPdHAZETHR (BPO) EFH, HiEH S5 AIBN H
M, BPOF O—ORMEFZHEERTAHILER, FHHH, AT 60~80CTEAGHUEK
GE ¢

ah
A D——~D — g

O O

BPO #WE k. B—SHHRERMEGHE, FRMlFEn, WHERIIARG: X
Mk, AHME—FMREEEHE, T CO:, BiMATE,

C\«,HE?—O—D—(i:CﬁHE——'- 2Cs H5{Iﬁ30v—v-2Cﬁ Hs« + 2C0O; 4
O O 0

HERKSI KA MFEMRE, HHEHNRL, THARRSRETEM. HPREEIIX
MEHAS, Ak _kR_ZE2E (EHP),

CH;,{CHa}alfHCHg—D—(i:—D—(}—C—D—CHgl"jH(CHg }1CH;-—-2CH3((JH113(IIHCH3—D¢ + 2C0; 4

| .
C’!HS D U Ci Hs. Cz Ha

EZWA VLT RET| ZRERARR 37,

(3) Kl /AT &

MR, SRR R RS, RXEIIERORER, RAEKEHE, ZRTHLBXR
SRKBBRES. HaMmEYREFHd#E SO REHERT,
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®37T HUAMASAN

3 & A % M % Rx/T

tiz=1h tiy2=10h

ERoE RIA RO—OH 123~172
RAFELEMLE Ce Hs (CHy): CO—OH 193 159
BT HikE - (CHj);CO—O0OH _ 199 171

ot Ak e Bk RO—OR' 117~133
HEE_—RAE CsH: (CH3): CO—OC(CH;):Cs Hs 128 104
MR T R (CH3)3:CO—OC(CH;), : 136 113

it E ik —m RCOO—O0OOCR' 20~75
HEAETR Cs Hs COO—0O0CC; Hs 92 71
pUR: KA et .. 3 Ci1 Hza COO—0OOCC,; Hysy 80 62

ot S Ak AR RCOO—OR’ 40~107
HEAEEFRET R Cs Hs COO—OC(CH;); 122 101
i AL BUR M BT’ (CH3)3sCCOO—OC(CH3)3 71 51

i Ak ke A ROCOO—OCOOR' 43~52
HEE—RER RN {CH; ), CHOCOO—DCOOCH(CH3): 61 46
HEAL_RR_HCOR Cs H,y OCOO—0OCOOCs Hyy 60 _ 44

0 0 0

| [ I
KO—S8—0—0—S5—0K—>2KO—S5—0- & K;S;05 —>2KSO,-

I | |
0 0 ¢

REEFE 60CLA L, HRMEA M HBRA B, ERENR H<3) #, SHinE.
3.5.2 EU-FEESIRKR |
HEEA-EFEERTUSE BHE, HABE, TERBRETSIRAEKRS, XK
ERMHESTLURENRAIACEY, TURKBEERMEE, RIERETEREA.
(1) AKBEHEA- BRG] ZEKE |
ZHARNEANAS AT EMLE, SR, ELELYE, FENUA T HLE
(Fe!* ., Cut, NaHSO;. Na;SO;. Na;S: 03 %) MAHLAEN (BE. e, HER, WA
). SHAE. SR, PR ESRAE R M A LS FE N IELEE S S A 220k] s mol !,
140kJ*mol~*, 125kJ*mol~", TI 5 E gk W R EAL-EIEFI RIERE, ELEBHBEN
40kJ+mol~!, 50kJ+mol~!, 50kJ+mol~!, H5SCTFIIRES, MEREHESEEK,
HO—OH + Fe**—> OH~ + HOs + Feit |
S, OF 4 Felt— SO 4 SO+ + Fe?t
RO—OH + Fe?*——> OH~ + RO+ + Fe¥*

ERRNE TG TRA, 10 FEARRER1IAAHE. NEFASRE, HiE—P
SEtEERMN, EEERK. REER AR —BZE LR

HO + 4 Fe**—— HO~ + Fe*t

Tt MM BRE S HELRIEN, SHmBRERRMN, mE21M8H%.
S0~ + SO~ — SO~ + SO+ + SOs+ '
S; 027 + §0i7 —=S0OI™ + SO4v + $0:¢

AR SN (RNH,. ReNH. RaN) sUjBRF ey gE M i EAL- B R T | RIK R .
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N X
N—H + ;0 —= N- + HSO4+ + SO}~
d g
AN N
/N—cﬁr+&0?-—+fw—mh-+ﬁan-+ax"

KEHEEAN-ERIRERA T KBERESNILBERE.

- MYrehiRFRE. B, M. BREFERTUAREL-ERGIRER, ARG RELKEIKE
AHREEES. EE%EH@E@%%}K%#H%?B‘T HRAX—5I2ER, WEHBEAT
PR ERBRES 5S8R RN .

Cet* + —CH—CH— — Ce%* + —CH + CH— + H*
ou Om o ou

(2) WmEHEEL-RESZER

ZHEANEAAA AT E A, SEA SRR, SHASEBRS, SREAA K. Fii
. BME. FVERLEY (NM=Z2EE. ZZ2ZxWS) ., 8L _FPBE/N,N-—HEH
MeRERBER, THEXSIZAHENRRTFRARS, HEGR SEEMEMEKE.

U S 1 N I
UEHSIT'I: + &HEC““D_{}_CCQHﬁ_' !:C-s HET_D—CC& H5]+ CsH;:CO—— Cs Hﬁl‘i‘\l' -+ C{.Hsﬂ{}* 4+ CsH: CO~
R (R=CH;) R R

90°CHf, BPOTERZBHRH — R HEEHE ka=1.33X1074s7'; MiZEAL-E R
BRI OCR I R BHE bd FRIL 1.25X107?LemolLes™!, 30°CH kg B H
2.29%X10 3Lemol~les !, HEHEWS, T’EEETE% ML N, N-—H R
N,N-— B ¥R, ﬁljfﬁiﬁﬁ

ZEME (NERTH SHEEL= %E’&?umﬁ%ﬁiﬁﬁs?ﬂﬁﬁﬁk BRI REER,
FF s TR a4 . |

CH; C—0—0—CCs Hs 4+ Cut——=C; H;CO-» + ~0O—CCsHs + Cu?t
b S b ,

3.5.3 S|laRAamNH%E

EAHERGHN =D ERETRNF, #FIRREBRN—F, BHH BEAHEK, 5]
RAHRREmMERM > FRAOCHER.

Sl RN — MR T —REN, BIMEE R 551 8MKE (1] (9 —KFRIEL.

[—2R-

Rq ——-@—k 1] (3-15)

AH, -SRI ZFIIEBEREE BYMTED: ke BOMEEFEH, !
B EXFRERSE, B, B

2L (1] _ g _
[I:I kdif ﬁ T—E (3-16)

X, [To. [1) AHRBEBEEE (¢=0) FmE ¢ W HAF] ZAWEE, mole L1,
[1]/[1o AAEF|I AL E 3, BN M2 HEHORER .
BB, LRMEARRNETHO5IRMEERE, U Ind(I]/[T) *:EEH, HER
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FRBN ARG koo X TFABRRT A, AT LU SE 5 AT i i BRI R 51 & 50 50 i i 5
Tt EE G RN, WEARBERNEREFIRAGEE,

Tl B3 R 0 R R] — RN R KD, Frifd ¥ R 5] &0 o i 2R G %
B Fragdma . MEXGE-16), & [T=[1/2, ¥FEHELBEARFHAMTXE.

t1/2 21;1-;2:0‘:-&93 (3-17)

ka B LLs BB #EBAQL, W 212MELLRL b OhED) RN, #5a, FIIA 3600(s-h™1) B
F. SIERBEREFEBA, SREEMBA, NI RAMAEERS.
5| &) 4 RS IR AR R Arrhenius £50 3
ka=Age EJ/RT (3-18)
ag Inkg =1nAq—E4/RT (3-19)

EAFRRET, MEX -5 ZRN > BRERETH, 1Flnka-l/TH, 2—EH%., H#EE
AR RTHF Ag, BIRIRARH 2B TEACRE Ea. WHGIANK ka 1074 ~10"°%s1,
Eq % 105~140k]J*mol~!, BT RN Aq —8H 1013 ~10M

EHSREXARBAE XL KK,

|g£1;z=$‘“B (3-20)

SCERERALE WY 1h, 10h RAEIREE, tRE ST AR E T M50,

BlRFIREREREIEE, PREHERNPNE. ERFRMRPWEOBETES
B 5, SIHMTMATER . B GE7E LA B9 B R AL & B SO BL R 3R] i e

JLR RIS | B R4 A FNRE T 85 @ 3h 1428 0%& 3-8,

£33 RIBIBANIMEEREMSBRELAE

L -1 R/ T
7| %& ] bl WEE/C ky/'s tiz/h E;/k]*mol
fl.lfz=1h I];g=lﬂ|h
50 2. 64X 10 % 73
BE B TH B 60. 5 1.16x 108 16. 6 128. 4 79 59
69. 5 3. TBX 103 5.1
59, 7 8, 051075 2.4
Y Ll S 69. 8 1. 98X 104 0. 97 121.3 64 47
80. 2 7.1x104 0. 27
. ” 60 2.0x10 ¢ 96
i AL — X # 80 2 5105 - 124.3 92 71
50 2.19%10 ¢ 88
ot AL+ B 3 60 9.17%x 10 % 21 127. 2 80 62
70 2. 86105 6.7
50 9. 77x 10~ 20
i : 71 51
A BUR B AT B X 70 L. 24 104 Le
PO Rt b X B 50 3.03%10-5 6. 4 61 46
50 4.4%107% 3.6
s - - # 60 44
MM IR T A * 60 1.93% 104 1
125 9% 108 21. 4
RHEELHEAES i 3 138 3% 105 6. 4 170 193 159
0. ImoleL-! 50 9. 5x 1077 212
ot B AR - mo 60 3. 16X 10" 61 140. 2
KOH
70 2.33x10°% 8. 3
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3.5.4 S|&AME

SlEM NG, BERA-FaRAXS ZEERSA, XTI R LS| ZR ORI
BEATERRET ERBRGD . F— 845351 K7 W0 554058 /550 o 48 4

(1) FHFF0

Beamhr LA RS AREBEN, .

M.~ + G H;?—D—D—?Cs H; — C;H;C—0- + M:G—IHCJCG Hs
O O O O

BBEGR, EXMAMBELERBERST, HFET I MHBAdE. BBIE A dEZE0F
TRu, FERHEAE T 1 aT51 50, M5 R BREK.

BR-RTHR-BREARNAMBEESSR. SLELYBINESBESNE, BB
7 RU53 ¥ BT g8 A B e Y A

M.+ + ROOH — M,0OH + RO-
ZROOH —= RO+ + ROO+ -+ H;O

XL RN ERE T R AR, —BAR/T 0.5,

IR, ELBEFUBESHARERBEHENTIR, BHES5BSHMOILSMH
XA, MG RFRBE R, ML, EHRMEERE, IRRZE, I RAMERRE.

(2) R8O B B i

Gl — B BERK, FIEF o FREREKRBERG “BEF” . EEAIBBRNIIL
Hii, F@MAH 107" ~107%s, LAENTBEBET, FEIRENALERE. B,
A BN ZAER N, BRBERT, THMBHEFES LA .

R 5 T HEFEE T M BEA T 51 B R YL -

Ir——*(cHs}zC"‘_{l-:(CHE)z + Ni'. T

(CHSJEC-—N“N—_‘:{CHJH — [E(CHS}E(I:' + N T:l CHNCN
{r:N {!JN '[I:N (CH;3);C=C=N—C(CH3); + N; ¢

CN

e EF BB LR RN EL 5%, RS 0%, CREERETREMELHA
ik, 47 0] RESE— 27 SN B R R BR AR, (5 R R R

CHLC—0—0—CCHg =—= [2C5H5(“‘D-] —= [CgHsCOO" +CgHs+ +CO,t | —= [2C4Hy +2C0, 1]
I I
0 0\ / |
[CeHsCOOCHHCO,t] [CeHs — CgHs+2C04t]

FIRAMFEREK, BH. 5l&kF. BE, RAKEFSHEAX, HIEL.1~0.82
). AIBN ZEARE $iEFH f SHHENFE 3-9. %39 AIBBNERFRETNIIEREE f

3.5.5 S|&FMERE Btk f

BIERMNERTFNRSFEMBEE., B — # 1. 00
AMPLENER. BERESEHNERER, |, #0.80
HORBRA R BHT RAME. ARRA, o 82
BREES. BERAERAMEBEES M, LK o 0. 70~e0. 77
RORARBRSUABEI R, MHL 0.5

FIEARA R LE, HERSYEA; BEL
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SEEE, AARME, HYEX R0, $7E 0 B8 R R R, LB
HRHE .

Gl &ZFTEREZAARAK, NARGERSBEREM, REIIE 3-10,
£3-10 SIZMWRBEREAEE

ik FE 5/ °C Eq4/k]+mol ™! : 31 & M # #
B (>100) 138~188 RHELSAE . RTHSEAE S EAE_ AR B8 -RT R
138 (40~100) 110~138 HEAZERR SEMA TR EE ST, ok
fER(—10~40) 63~110 - EEG AR . SHMRE- THREIN. R AE RS-k, Hk
H-wgdh, dEA KPR — PR
MK #(<<—30) <63 HEAY-EEEB(CZER . CSZEW. 28  E-hES R
Gl& M 4 EREHRA 107 ~ 1070 57 10 0

l]l.'z=5|jr

(112 =2~2000) , BHFHEM 01 SRAREMSM o)
SIEH. M58 RAG16) WER, RRIIEN |
ik JEE BB ] B B A L | 25
FESBE T, toitk, 41100k, B4 10h i
FRE 80N~V K E, TWEFLHETERE. M A S S
Ko % nodih, W 1h, BRUBENERAEE,  O° 2 4,68 0
i 10h B3I RARE I, BABREL, ER
MBS .
51 01 B 2 B 0 4 R 4 T BB
KK, BEA% XA EEOER.

3.6 HApwsIKEH

3.6.1 #S|EEE

MECAARGURMARRERS, WEXZHE, XTS5 REEHRAX. LERBITHZE
RS R E B, AF 210k-mol ' L ERAER . EZIEHE| RPPLE M R BE T
#, GHEBEVUAS TH=Z2FENE KM= RHNE, FEEELREKE.

MHRERZBNBESERGREREN 2.5 KTRIEKWEZE, #HIEHFIEZRNEBT=
SWRN, KYEESEZHIHERR. 20 TEZEEL Diels-Alder IMBER B, 51
STFRZFEHTERFEBREMN, SR 2/ 8HhE, MESIXEKES.

o
N9

- (1]
(1o

B 3-3 5l A&7 & o 35 wHE B R &R
(i 22 E 7R =W

CsHsCH = CH;

2CH;—CH — + CH,CH

60CHZ MMM HELA 1. 98X 10 mol-L 157!, HRPE. HRPEXLBHRREGEDS
s, Tk 27 120°C U BT, FESMAFERE S5 LM, SHIERGIL.

3.6.2 XSIEZRE

EXHMAET, FEMLRARBBE R A BETRS, IHRMELTIRREG. HIERE
Y oK B J2 Bl B A R WL B DB RE A UK T = SREE .
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NRBEK, B—-ARTHER E SOURBERY RIEK, SERBKRI.

E=hv=h + (3-21)

Ad, h AEHBEHEE (6.624X1073%Jes); ¢ HIGEE (2.998 X100 cmes1); —A
’TFRAERGEEN 1. 986 X102 Jrem/A, Z{E L) BT AR 448 2 5 ¥ (6. 0225 X102 mol 1),
PR Imol e B-FRIFER [11.96]Jcm(mol-A) 1], FK 1Einstein, J{: 300nm (K1 6E &
#7400k]emol~!, H8tHE (120~840kJ+mol~!) %, KF—BIL¥R N HIEIEE. X2
JERT B 5] & B A BRI .

EMBRBBREAFENRPOCX S, —BREKHAN 200~300nm, MY TFEIEX, 5
W 3-11. BHERAMERIDCTEERERLT . AFERITHEK 186 ~1000nm, £ N6H4F 7 L4
BB K E SRR,

;311 HE KA R R K
I ERGACEESIA, B3l X5 A

o4k B/ nm

AR 15| R = F B 253,
(D FHEEI & 21 250
ISk K B 0 R A, AT R -
PR, RTREESIAES. B4 ES N 7, 1 300

B —ERKERTE, LERBEES M,
FESWmEAmE, 5IREE.

M+hv=—M"*—R+ +R'-
BN Z BB K 250nm #%, BRGE, BaRBA&R A F 31 R B

CH2=CH—C5 H5* —’*CHE =(CH-+ + Cﬁ H5 .
CH;==CH—Cg Hs* '—“"'Cﬁ H;CH=CH- -+ H-

5| RS ERBKCERE L BIEK.
R;=2¢I, (3-22)

R, PHERSIREE, SHRIEHMENRTTE, RABRK 1 MHERFHIZ4 M
B, BRI 1 AR FERME 1 A FREMER 1IN @4 BdE, =1, —
BT A BB, HF 0.01~0.1,

R I, SAREE L AT XE:

I!,:EI[:[M] (3-23)

A, cREAKNERBRERE, c @K, ERYHEBRBOEHENAR, RZBHE.
#(3-23) fRARK(E-22), B

R;=2¢%eI,[M] (3-24)

Lhr b, R(3-24) SERATHREMEER, tELREREN, —3o8®ik, I f1 1. #BE
BEREEmMMS , %8 Lambert-Beer 8 H

I=1I,e "Ml (3-25)

A, TREMAFFERRb AR ASHEIR. TSR R R UG8 N
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ILn=1y—I=1(1—e M) (3-26)
A (3-22), 8
R, =2¢I,(1 —e (M) (3-27)

EHHELI ARG BRARBBR. WAE. HER. WERES.

(2) X5l kM A& _

Xl RFABYOLSSE, HERAIRBHENEI ABEHAEES. AIBN, BPO % #4-#
FIERBRENESI RN, AFTF AIBN @R KN 400~345nm, Tt E 4k P 5406 20 I K
MEH (<320nm), FEIZHEM., LEFSFTRENVILADIHERIIEN, HEHAHN
HFIEN, HMTASBEEHEE, MEIIREEEKES.

hv 4250 ~ 350nm_

CH;==CHCCH; =CH;=—CHC- 4 «CH;
(l_l] 0
Ce HsC—CHCs Hs —= CgHsC+ 4 -CHC; Hs
IZ|!1 (|]H {!'I {lJH

(3) JGHUN MBS R

SRR, M IR EAMRIER . BAFYN, R
YRENR » Rt IR LS PRSI &M, METIRES.

JLR ARSI RYLE T 3 L% R4 3 BH LB A 3-4
i, mEA W, A AIBN 5| R RS ERHR, A%
atg. MAES R REEGHER KEHN [SD

REE%

0 2 4

At, SIRBRATHHEL(3-24) MA3-27) HE, A= i /b

ST RFAREWE [M] BIF], B34 %ZBELEEN LR

W ZWBIITR LM B TEER, XREN: OXBE 1 _mmas, 2 %®s (300~360nm);
HETRI AL, BHEGERRNPECIE AR A K, LR RE 3 ABNHIIE; 4—AIBNKIIR (360nm)
BYELF, JER A A Pk W B I R A b E R
@NF| A B ETHAEM (20k]+mol™!), AIEZRTES. BICW 8 7E B0 R R 08 5% e B b
[ W A 0 RS B .

3.6.3 WHSI&ZES

i B LRI RNES, HRIEBHNSIARS, MREHRE.

WA ¥ 58 (PR 0.05~0.0001nm), X 54, BATLR. HFH. o STE. M
AF . PFHEF. KPRy HEWBEER K, 4-60 (°Co) vy HLEMEEN1.17~
1. 33MeV[(1.13~1.28) X 10 M Jemol '], FFE ik, W RENHY, MEAREES, H
TR T

KEREILITHFREE eV, MEHLKELIER (0%, Jk) ®FREFHT. LHEn
BAEN 2.5~4eV, HILEGYHEEERD I~11eV, M EREK THEHNES, BEREARS
Sb, EATRER B A R, HEF. BAPRREHES -BETEHENE, HERkH
K RREFSERRSERENEARGETRE TE FULE. \HE0TME5E RS Y i REF

O VEFRHTHREE, 1eVa1602177x10 ); EFH.
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FAZHK

RERIEH B RS RSO RPAEGREHAD . BN EERE TERHNE
MFREE CGREERE. STYHRBE 10 WREF VB R P B BN, L rad
(=100erg®sg=1=6.25X10%eVeg~!) R, FIBREMZLMHEANYAR. BT BEEH
FEWRM R BAT R, B 10°~10rad, —SHAEMEFES BRI E 3-12, APl LEER
ZIRBR IS K .

312 ZREEFENENES (10°rad>min~!, 207C)
Rod® B Eoi¥ f
® /(% eh~1) /(¥erad™!) o f(%eh™1) f'(:-rail}
T 0. 01 0.2 P 4 Jifs 9.5 160
L& 0.2 3 W 15 250
FR 5 7 46 BR B 4 67 e 1 il 18 300
k. (4.3 6 100 B 2 27 450

EEE e, BRI GERERERTR, GANREEBRI 100eV L& TR EE

B 73, oy gtket, MAGR FRiR, #3-13 LB T WARAEKN GH. 857 =48R
i, FREFNBRTE (MMA) PAREHERBEZEK 16 5. 1T IR R F a0 48 51 8
RAWmEEMNRK.

F313 EZHERMMMAGESRSNGE
BB GyR(25C) G,R(15C) Ga®(30.5C)
LB 2. 08 1.6 0. 22
MMA 36.0 27. 6 3. 14
G /GBia 1+17.3 1:16.9 1¢14.3
EHRA 5T ARGV ERMEBE T#T, BRENRSERBMS FROE R/,

RoYh s ERRE, BHEAMBREEEENE, FEHR, TUHTEMAES.

3.6.4 EETHSIZES

SR TARRBAEENSRE, BT, 87 (E. ABFEMES . adE, DRET.
A TFEEEPERTAR. SEFERITUSK., 8. BEHF, RIEWERFNUE.

HRAW EEEESE AR, KHEMMBRKEEZH0 S8 TEAR, &, NE.
BORYE. BB S ESE TR, SR TERBT AL S, R, RBMEy. BSE
REASEFARNEREAE. BTENRMMNEKESFEE F&, £H 13.56MHz HHH{ES
ERE e =, HEEN 2~5eV, BIFS5HIASYHWEEHY.

L TRAEESIRE=ER. HEFILZRS., FEEARGURRD FHERN.

(1) &5 kg A ¥4 (plasma-initiated polymerization)

SEFARTUEE RBEREBEFTAMERE, NEXFFHRES, SEARGHIHA
HE, FHBOETRNARENSHET, HBERESMH PSR, £R. BARRST
hHERm) WEM&E, s adEFQEEM, BUNERE. Ml MMAETEHRE
0.8cm MBI EHF N, £ 50W LB FIRMEH 60s, AJBEM LS Fi 3X10" HEREREY.

O erg BRIRKE, RERRA, leg=10""]; FH.
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XY B, BHEARBEE FRERERARGY I TRES — RS,

FHTERINERREATHATHYESARBELBYN SRS,

(2) HFEBETHFEEEREG —FETFHRERSE (plasma-state polymerization)

RESHEFETERER, mWHKRR., 5. FRNDEFARILEY, aBREE
IS B g E 5 [(CHz)sSi—O—Si(CHz)s ] f AWML A Y (0 CF;—CH;
CF;—CFH. %), #algefe. HH,. HEaRaL ey, FEEERHK, XHER
R THEBREHAERERR G E TN SR ORHER . WX KRN, A6 KLY
AESHATHENERE, REUVIEAER DK, SRR, HESEIR,

(3) 358 TR0 T2 BN A 2 1o Ab 3

RESHEFR TR TR FRE, @, “EKFahE A 10X, MER
AR AEFERNE, Z)0hSE, HATREALESNE. Bl DIRE. BES, BRERREURIE
HEN, BAERZPIERN Ar, He SR 74, vExRim2mmemEk, Rt B

\
(2, Nz, He, Ar, H, B -F{&4H, S5 &M, 5|A —C(JOH,/C=O,—NH2 —OH %%

WtE R, REHEAKMEE: LI NFs, BF;, SiF, @ F&4 8, nfREEIL, 325K
T G 2 R 4R

3.6.5 WKSIEZRA

| TR E R 3X102~3X10°MHz (Y F KN lm~1mm) KWHE#EE, B TR
PEKBREN B, RS, MEREE AN ERN (2450 +50) MHz (M4 FHE K
120mm) , ZMEE LA MREERSIBREIL, vTRIFEAER, REb¥ERN.

T B A AN AR RN AR . N RGP N RNER FRSEIES
FHRBAAMSEER, Ao FRSIESEmMAMM, MAEFEHR, ZHY8, ERL THE
o, SO I EON B TR BB Ak AN ER AR R Ak, 48 S Bk 2 B AL I D

BT LAIEAL RN, ERAERBRE T A THRAE. IARMB TR AEN, JE
PN (R EEEETEMOEA. AMBEEAT, X2/, (FE) HHEBREE. AR
R, WHBER, EEDRREFAEY GO BARh, Wl ATEEIEE. L3l &M, I
REA: Aol RN, WmMERE, K RAAEM/EEEGEE.

3.7 BAEEK

3.7.1 #ER

RO A LEERFRER, RAESRKKRE., I RFAKE., AEMMERLR, B
HETFIEYEBRRAL T L AGHEE. HiE™HKKX ' ‘
ABRRAGRAZARALR, AMERAE 0~
10s URRAT 52 RAMOR B2 . T % AL BRI AT Kk JLEDL+ 2
N

AR ST E NS R P E ACE ST E R R .
RN ERT RS ARES RN AELEE S, ald

AaRESHAMRSM, h#. EHSFEE, WK 3-5 B 3-5 %1k 8- ) 2%
5 L~ ESW 2 3, A

1
1
1
i
L}
1
1
1
1
1
1
1
|
1
i
1
1
i
1
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EEFY, MAEHEHHERBRRTERAIL, ERAYT4, BAEEENT, HLEUR
W, BEBRIEBHIRRME, HRESH. BRUdE, BEFHRERES, EREMW. #ihXR
SH~10 U F ARG, HOWEREsh ML T B X BB #T.

HALR 100 ~2000 LG, PGB shmER R, Frig 8RS RN, A 64 s
S0N~T0N Kb, X—WEAIFHR AP, E, ZHBEARNEN, BAEERKEE,
HEAGEM., AEMNERHEAHEMBESEREME, XETARVUBHAEE, Bmd
EE. |
3.37.2 RUBRESPNERRSE
ROELF RN ENAEKEEARERESYERRER, BREEMYTREEDRE
fe-af (a) Bods , HWE A AR,

BTEZEMAREE, Kl iBEERSSBE PSR, HESSE. %, T
. BRE, FIFREAE,

HEEMIFHENEREGIBEF AR (RARRMERD ., BE., iR, AEEH.
WS SR, UEBERNSHARRE, MERREAR, HPBEANR KK
(s B—Ekirk.

EHKIT RN EHEREAHRSIBNERRSE SH RN REXT, 1000 E
R K W HAKILER V., AIRSY ARV, TR KE.

K=Ym"Ve w100% (3-28)

Vi

Felb® CCL) SRANEIEBULGIR AV/V, BEREXR, Hilk

1.4V
C_KxVu;}

AP, AV RERBGHE: Vo NEBEER., ERARK K HRE 3-14.
R34 BENMESWAERE 25C) RERAEURK

(3-29)

T HE f Rk
P ii‘fﬁf f;fﬁfﬁ K/% Jr P ii’fﬁ f;i_fﬁ K%
WLE 0. 919 1. 406 3.4 || BiRRZIRER 0. 934 1.291 21. 60
P 4 I 0. 800 1.17 3.0 | HAEPIHEMRPR 0. 940 1.179 20. 6
W _E&E 1.213 1.71 Hﬁmdﬁaﬁ 0. 905 1. 062 14.5
F 379 4 A 0. 800 1. 10 27,0 | T4 0. 6276 0. 906 44.47
PR A 0,952 1. 223 22.1 || o)A 0. 6ROS 0. 906 33.20
@ 20°C BT { .

AR EHR: THES~10mL (RSN, EHMEFAENEHE. i
AR URAHREKITZE - E2E, ZEHREBTRES. CRXRAIBPERELAENT
BERMERE, BBREAE, H2RHEAE- oL, dRRREERIE®,

3373 BEHERSHMNNE

RFBULE, WTURSHRSIHFEHTE., R, W HEFBREILUE, @23EREE,
ATDRIEYLBE M AT R, BHERSPHETI A, BHK. &1L =2 u NN RS HEE
A TR, Bsh S, TRERBAERSERR, FHARmER, SEEHK.

86



BEAHERAVEMEREAER, TUEHAREITR NG ERGTR,
(1) BEg| iz
B A T P A RORE E8 B T AR

5| %50 50 f 1-44.9R.

¥4 1 e 25 Ao Re+ M-2i»RM.

SIRMEEEEN, BERHESIERNM. 10 F3ZFo@E 2 MR E G, B~
A2 hIE, SIRERERXNIZE Ri=2k:[1]. B FiF5 400 2l £ 8 520 14
FETHA5I 57, HETIIAGIERBE [, mE— e kERS BEEKE LEH &S,
Mg R EREHFEAGHR TR

Ri=2fk4[1] (3-30)

AE#ERT, 1. M, Re e p5URIIRM . Bk, MR EmE, #REH, [ ] F
bR d AP BRI EE . ARG K.

(2) B KHER

SERG IR R B el AR A I 3R R B s A i B R

+ M,k +M.k +M, kg +M, ke
RM- —-——i-RMz . h__PE..RM% . B e — s

A BEREGE AR, EFSEEERE, PEAHRENEEEEKEAT X, &4
ﬁﬁﬁ@%ﬁﬁﬁ'ﬁ*ﬂ%s E-I] kp}.:kp?.-:kﬁ?r:"':kpl:kpn j‘-”l\’” [M'] ﬁ%ifl\$%ﬂﬂﬂ$
HWHE (RM-], [RM;+], [RMz-], -, [RM.«] #5880, WEEMKERYTRTERK

RM;-

Ry =— (4LM)) =, [M] T RM;] = £, CMITM.] (3-31)
P i—1
(3) HEZ - B
BRIFERUBHEFEACEEELER, BER RN A ERETBEITER TR,
ﬁ‘%ﬁ.ﬂ: M, + M.}" _'__‘Mx-l-y thzzlktc[m'jz (3-32a)
Ak 2 - M, + My» —M, + M, Rig=2ky[ M«]? (3-32b)
2 1k 4 Re=—9M-]_op (M. ]2 (3-32)

dz

PiE#ERF, Thrp. to te, od PHAURENK ., B& L. BEZ LML LIL.

A(3-32) PRV 2ARLIERMHFRAMHEK 2B HE, IRREOIBRMAEL, £
H—EREE. KKK ERK 2. HERENAER 26.(3) =k (B,

AHEMKASEX LR TEPRHBA G dERE (M-] BT, Am#EHEER, Foil
W, WERME, MERE. TF “BE” B, ®ENRE M. 23 -BER4NE, 51k
BRGE P HEEME (Ri=R), MRV HE, BHEREAE. dX(3-32) qFEH
[M-],

[hb]%(ggjuz (3-33)

ROER L BaEHEERER. BER>FREERK, HTIIANEEKEDSTH
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KRS, Hik, RESERRS TEHRKREE,

RE—i[aP:i:lzRi-l-RPMRP

HREREEHERE [GB-33)] RARG-3D, HBARSERMNEENE.
R~R, —=k,[M] (%) Ve (3-34)
Mg Z# g Z0t, ¥RG-30) R XERAR(G3-34), N8

Rp:kp(%)mmwz[m] (3-35)

A (3-35) MAEFIRMGFI AN AHERSBMS NI R, RUIRGHER G RFWKE
B TR, BARERN KT RIEL. X488 -8R MiEsE.

A 3-6 EFAENMBRPE (MMA) MEZHE (St) REXREGI| EAMWEHXRE,
lgR, 5 lg[1)'*2&HRXFR, BEH1, KR, 5§ [TV RIEW. FRZBEBRMES | RFWKE
TRAM, X 1/2RTHRABAMRE, XTEEEFRIRHXR.

3-7T RUIF ENEMHF MR GHINER [gR, SHREEKE g[M] BELKHURXER, FEH
1, ﬁfﬁﬁiﬁgi‘_‘ﬁﬁﬂn

6.0

40}
1 100 |
DA 2.0 ~
T, 10 3 :
g 06| 4 jﬁ
£ pa4a}
2 02l e
' b4
= 0.1 uq“'
0.06 - | | | br
104 10°3 102 107! 4 fu u'}u
[[]1%/(mol » L1)12 [M] X 10/mol + L1
36 REERSSIAREEMXE E37 FERNBRTEREESTHE
1—MMA, AIBN, 50C; 2—MMA, LN R % 3 o ¥

BPO[ EDt} S_Sti BPD; Eﬂt

FERFEAE (<5W) TRE, FHBHREE; RAMGEES I ZA 0, S AREE
AR, ETHE:; ZEBFI AR REREILR, EXEZHFT, HRG35 A
. 1%

In %ﬁp(fk—id)m[ﬂﬂ% (3-36)

i In[Mo/[M] - BR¥HEXR, HEARSERSHEKEKFEE BN .

S FARABRESS IEFEN, ET@HEBRNMEEW., FiEME. BEESERK. BE
LANREBE. BELENREGLREEESETFHFSHEECHESSER, AHABESHE,
PLE(E. ERACEHBNEGT, BWE LRVLEMI ETR, L(GB-360 FHEEA.

EREIELT, M3 EFBREME. fES2 558708, #1%KE B ES A& RN 3
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RE G R0 FE RS, MPERRENESIKEREERE, 5 AHERTEER

Ri=2fk4[1][M] (3-37)
ek (3-37) RAR(3-34), BIMTFTERAEENR.
Rp =k, (% ) e v (3-38)

H(3-38) KU, REEREFREIREMN 1.5 K RIEK. |

StFHMGIRER, HEEARMSIEHEEXARARSEREEFE [(XG30], &
AN R TR,

3.7.4 EHEERAETENEZEEH

BaEEA [RG-36)] &H % HITR M ERYE £y (fha/kDVE, Hth by F £ AT LY
B E, HHA 8 /b 2 RE. G AXRER, ST LIk —5KE £, f1 ko B4
XHE . JLRRE AR B R M R R R BRE LB S R 3-15.

B o KA S BT E T S Gk 3-16,

£3-15 FRARENSEKNBLERERURBLE

kp/Lemol™!+s™! E, E, /(107 Lemol~1s5~1) E,
LU S — Ay /107 A, /108
30°C 60°C /kJ+mol™! 30°C 60T /kJ*mol
*g;;ﬁ 12300 15.5 0. 33 2300 17. 6 600
A 8 7, 45 g 1240 3700 30.5 24 3.1 7.4 21. 8 210
P B 1960 16. 3 78. 2 15.5
P44 6 H 720 2090 #7 30 #) 10 0. 22 0.47 #5 20.9 # 15
F 3 9 4 0 P 143 367 26. 4 0. 51 0. 61 0.93 11.7 0.7
KA 55 176 32.6 2.2 2.5 3.6 10. 0 1.3
HEZ A 145 30. 5 0. 45 2.9 7.9 0. 058
T 100 38.9 12
R 50 41.0 12
F31l6 BEHERENNESE
il L} i feh i FRABBRECES
R; molsL leg™! 10 8~1p 10 8. 75x10°°
kg s} 10~ 4~10"F
[1] molsL~! 1072~10"4 3.87x10°2
[M-], mols L1 10~ 7~10"* 2.30% 108
Ry, mol*L~1=5~! 10-4~10"" 3.65% 107"
[M] mols L~! 10~10"1 0.2
ky, Lemol=Tes ! 10% ~ 104 7. 96X 10?
R, mol+L"1+s™! 10-8~1p10 8.73x107°
ky Lemol~les! 108 ~108 8. 25 108
T s 10-1~10 2. 62
ko k. 10 4~10"¢ 9. 64X 10 5
kb2 LY2emol 2.5 1/2 100 ~10"% 2.77x 101!
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MEE 3-16 HHY ko [I] fH, B f=0.6~0.8, HHBHES XHEH R =10"°*mol-
Ltes™!, AW k. [Me] M [M] =1~10mol-L™!, REBEHKER R,~105%!
moleL les !, A LEEMKHERIE KR FHGI LER, HERAEEHESI A EFEZREH.
BAREAR I EREEH (107 Lemolles™!) HEMKEREHELRI~5 M HESE, HE
RWEE (0.1 ~10mole L 1) ERKFHMBAEKE (10785 mole L-1), B &Kl
(10752 molsL=tes™1) EH K L HHE (10 °FImole L 1es 1) K 3~5 ¥ ig., X,
AHRIERERSENREY.

3.7.5 BREXNEESERNKIE

— R, FHERE, BMESI RN E, NTESRSEE. AR HEHH
kES5RERFEM Arrhenius SUAEHE— 25 & & HIHT

k=Ae F/RT (3-39)
A (3-35) WA (B) REEEWHY b GERETRIERHBAMTFRR,

/2
kg ) (3-40)

k:kp(k—t
por s (3-39) . #(3-40) u&%&:ﬁﬁiﬁmﬁ$ﬁ'ﬁm Arrhenius XX, (8 215k

AE-SEITRMIGHAERCER, WT LA
E= (Ep*%)—l-%—" (3-41)

B E,=29kJ+mol~!, E.=17kJ*mol~', E;=125kJ*mol~! ##, M E=83kJ+mol~', f
WEALRENIEM, M(3-39) AILLEH, BEAE, BERGHEE (K HK. 60CHER
AR R SOCHRER 2.5 15,

FEE E{E, WnTRBESHEE, £EHELET, B« ST, MEEM Ea=105k]-
mol [ EIE WS & F (it E ik —RERES), E B &R 73k]-mol ™!, BAHK B E M,
EARBREEAENR. Bib, 5| ARNEREEHERS P SEEENMAL

B REATEILEE N 80~96kJ+mol ™!, HH| KM T Kot AH L 2Rk, 18X R A R
R K., TXEMEHTI XA, X Es W, REWHABMRMI, 4 20kj-mol™!, BEX
REOEBHEME /S, EEABKMEBE (0C) THHEES.

3.7.6 BERIEMEMRESHNE

REAATRELNBUBE %, BEERSHET, SIEMG] R WEESH TR
K, BOEBHEMNBE, HFZAARBREE 10%H#ARE, HHEAEH A ERE,

AUHERNRRARARRSNEERBRPRRSLRE (0l 3-8 fiam) REIEEPX
— BB, WWNWEUT MMABREASH, MASIHHL BMEIRE; WHE 600U A H
i, MMA A&ERAR, 10%FEAELT, 4R NS 0 sh 6 K8 & BU B REOIR, i
EARHAWHD; HE 1020 ~50%, &R DO I o ARt 28 i E B4R, s 835
ME, MUBRENERRES, HEHE®E, HE 0% ~800HK4AR; BfE, SRBIAET
Kk,
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100 3
%0 | 100% 80% [ 60o 40% —
- = 9L
# 60 i
=
#r 40 ﬁ 1
20 | &
0 5:‘.]{} 1{;{]{:- lﬁjDﬂ 0 2.5 Sll.') ?15 100
Hif [8]/min . LCE LA
B 3-8 B EEPO R R PP R O G e 280 () 28 P39 HENSRPEARERER
I &M K BPO, ¥#lk%, #E N 50T, WA -HILRXE
£k I 0T ok o ok

HEhERS FERER R MATTEN, PR RN . s i J5 B =T LA i
B R Y R AR, RARMEONBERERANN =8, RAMERONTE; &
B A, IGO0, WEAERNME R, HP#EETEHFREHLRE, kAT LEY
e FEEE, AEMEHEARERE, #BREHZH, FHRNEEEHaE, UEA L
W, & IFEREE R TR (LE31D, BHHESRERK; 10%~50 % LRat, & T
BB . EX—#%AET, AERMELAREUL @ AET 8, MK EREE L B3
AR, MR kp /R V2T IE 7~8 4%, SBEMERE. o FROFRES M, NE
3-9 Fiin.

AR SOV UEHERS, MEXBIRAREHWEY BEM, b FHRAEND. Kk k2
GAETRN, REBERGHEEREK, BREREHEIL. Alin MMA AERAR, 25CH &
BEE(L AL 8000, 8SCHIIN 97% . HMIBRERH Y TR AN BILRE, Bk meERfe
KL, REHEE. AAX R, TUERSHEHEAR “BK”, EXAUSEEL,

MF 3-17 AT WL, 22.5°CHf MMA R{AE G, FHAEN 0ME 8o B, & BRI
400 %, & MIFEAK 10° £, BHEEHEMM 1s = 200s, o] AR mEE K,

F£317 HUENFEAERAERAERTHMNOER (22.57T)

B AL R Y, A/ Yh! | A H W r/s| ky/Lemol 1.5} by /10° Lemal ! =s™! Ll‘i‘i}:::f;lj_;}
0 3.5 0. 89 384 442 5. 76
10 2.7 1. 14 134 273 1 459
20 6.0 2. 21 267 72. 6 . 8.8l
30 15. 4 5.0 ' 303 14.2 25.5
40 23. 4 6.3 368 8. 93 38.9
50 24.5 9. 4 258 4. 03 40. 6
60 20. 0 26. 7 74 0. 498 33. 2
70 13. 1 79. 3 16 0. 0564 21. 3
80 2.8 216 1 0. 0076 3.59

FAORR S ANPE RIPE R X BE RO AR . K LIMARREZE S0, A3
HEEANE., ARBEAEERSTEM, AR TEREH, HNERERZY. T MMA,
ARREN, HRLEEELBEN, RERTREN, EATRENHIETNYFEER.

TIERES. LBRS, SHRE. XERES. BHARGENEE dBEHREFQEEN,
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3N B g 3

HHBERBN RGO LMW T RN ¥R, BT REWENE, EET B LR
B, ZALRXEKES. EARBARIEFRPREG, WTHEHAREL EMWER L,
ﬁ%ﬁﬂﬁﬁ%ﬁ@%ﬁﬁ?ﬂﬁ~lzﬁ-@ﬁ%ﬁﬁﬂﬁﬁm?ﬁz

R, =A[1]/2+ B[1] (3-42)
PR BB RS, R,=B[1]. B ZMAFRNAINFL2EL.
R,=K[1]"[M]~ (3-43)

X, n=0.5~1, m=1~1.5, BH LML LER,

3.7.7 HUE-mEfeAeR

BEERSEET LB H A AER: OERN IR, bRk EREHES RN QR
BB B, BEBMERAR, R R =%
Ak -} A f 48, A0S 3-10 FTR .

(1) SEES

FRABBEESIRN, X2HK. PERARTE. 82
WERAN, WYHB, BREFER; PHME, RER
MOV E R EENSR,; F%E, BB AR
W], R B IE B B A R AE AR i

(2) SERL B 3-10 {6 ja] gy £

MBI RFGEERERBY, THEFRESRERSY SH 20E IWRER
SEShEW S E A, KBS E, BWEH 12 =2h K3
RH, RWZHBAWEEESE, XEA M TERAEERS.

(3) MG ES

REBEELENEIRN, RARBRABNER, ME, RESIZNELS, BEINA
RURIERB SRR, NEREES, SRBLETES, RTHE “HREL".
mabhn—serh | EFEMESIRA, WA ERAL%SE,

3.8 FIFEKNREE

REERRERGYNERSY. P WEhHERSERNERR, M5 RAKE, BE
%, R RERGE, HEWTmAEEMRL.

RS NEHES, BE—TTEEMNAT LI 0B 2& F HFE R Ao T 80E LN
SR v, DHERERN, MiATE - EA0RERNAERITH, ThENRKERN
HSIRERZIHORE. BRER, #5AHERFTHERXEER, AR HNEZFERNE FRE
W

i

_Ry_ _kp[M]
R. 2k M-]

MEYKERT RN R, =k [(MIM-J#H (M-], RAKG-44), B R KA.

_k[MP
Y= 2kR,

(3-44)

Rﬂgu

(3-45)
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i RAR K A HEERE [R(3-33)] RAK(G-44), MB vRiEXEREK,

[M]
Rilfz

—_kp
(zkt)lfz

glRM G kat, #51RER R=2fka[1], M

___ Kk [M]

=2 ek < [TT1V2 (4D
A (34 ~K 347 B hEHKHWEBHRER, XG4T RH, s hEBERS5A

FlkERE AR, RILEXR, MiNs|EARERRERSHEBHER, F0ERSE

REAK |
REMVEHELSE X Mt @K AR SR IEFRNERX: BELILE, X.=2v; Bk

£k, X,.=v; RAWME I, W “"‘iin"‘(z”r Al FRHHE.

v

X (3-46)

V

R v

X =l =
" th/2‘+'th C/2+D

(3-48)

A, C. DAFIRRMEL L FEAK #5380, X P RP 2 1k 07 KA R B E
XEW A, FEihERTELT, BOKERMA.

FHRMERE M, HERESERK. SRR (3-40), 4 =k/(kak)V2 HRES ¥
HKEESENESHR. ZHRSRENXREMM Arrhenius 3

k' =A"e E/RT (3-49)
MG EREEA/EHEP LA, 7

E= (EP—E)—E‘?-

2 2 (3-50)

EREHROEWNESEAIE. BE, =29k mol~!, E,=17kJ+*mol~!, E;=125k].
mol !, M| E'=—42kJ-mol™!, #H, X349 FHHEBPREMHE, XEAREAE, RE
FEH R

HE|RBANEENESENER, S5RF5IZMEL. X3 ZMEHII RN, E
AR/ IEAE, RUIIR B X A B R A R,

3.9 WEBRMNAMESE

EHMERAT, RTHS A, @M. HXILETRSN, EEFAERSE R,
FrifEEBREAARE M, FRE -2 F YSTERSBEBNET Y (WA, JEP
Mk, M YSHkE YEMBRAFHEBEES , BUEKEMERS, HBREAREEN £y

L
M,* + YS— M,Y + S-

WREFHHEAESOENE, RTRESIRAEES, B3 AEREEN L.

ka M
S+ + M —> SM+ — SMp s —>+-t

AR, ROERE, MBEFENEAEEEAE, WRSERAZ; MEHAH
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HIEHEE, WHAARAR, RWENFLRVER, SRBNEERRE —NERRN, 7
FEREGWHEBRHBARX, SEHRBYRGERARSEHNR WA ZHER, W& 3-18.

313 #RBURSERAMSENIER

i 1 BESERE BRI G T R A R R 1 A 4 K AR TR
1 k> ki ko=k ENE#EE A TN
2 b ey k =k, RS F A WAEE
3 kp Sk, ko <k, 3 W W /s
4 by Ky ko <k EM T W E Wi E
5 b Ry k,=0 5 60 B 3 F F

AW U EHEBERSEREAEBNEL TEXBN RS ENEW,
3.9.1 EHBREXESENKN
WErEeEm A, Gl RN R EERS TSR SR A NN R RTRRUT

jEu-,l'l.-I
M_t' —I_ M _“'"_"‘M;r + M' Rtank”.M[M‘r'{I[M] (3'51)
M, + —=>M.R + Re Rua=Fkea[M.+]1[1] (3-52)
M, + YS—2>M,Y + So Ris=ku.sI M, +1[YS] (3-53)

A, Fietro M, I SHFIRREHES. BE, 1M, B, B0 kv RERE
EEHBEETI

W, BNFHRRKEBNMERTOCAR RAELILFTHENEES TR, XEXHE
WO T RMYHN. BAEEBENN, ¥B)E, siINFEMARESRILE, HFEKLT
Kk, Hit, shif RN ZE R AR A BB RITH, GEHREESUREREN
HEAEFHANAEASE, MRSENSETHNFEHRRUSRERBMRREL EZ A,

ERIEPHEFAEMERBA LA EHR. FPHRGERZERKERSBR XD T
T AL (AFEEEB) BERZLI,

- R, R,

X Rt + ERtr Rt '|" (R:r.M +Rtr.1 +Rtr,5) (3_54)
¥ (3-51) ~R(3-53) RAR(3-54), HREE, L, 8
1 ZEtRp kuM ktr.I[I] krr,Sl:S] _
X, RIME "k | R LMI | kp[M] (399

L ke/ky=C, EHEANEHEBEY REXKBERFHGHENRERTHZL, AERX
BT RE . gk, SIRM ., BAMNERBERE Cn. G. G HEXIMTA:

ktr,I _ktr.ﬂ
ko =,

B (3-56) XRZUBREERSE (R (3-35)] MHEMT| ZMWHE (1] £LAKXG-55), Al

_ktnM _
Cm _—kp Ci=

(3-56)

1 2R 1] , . [S] )
X, e OO T oM oD
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2k:R, k Ry [s]

ﬁ@ﬂ)ﬁ%%ﬁﬁﬁﬁ?ﬂﬁ%ﬁ%mmﬁﬁﬁﬁ,Hﬂm@%ﬂﬁﬁm#ﬁ%\
BlRARER . mg| ZRRER. MENEBXFHRAENTER.

B (3-48) RARK-5T), nifEE—FhE. MHEESLLEMEfE 4R C, D
LI, RIS LRAGOHIENE, HRG48) KA, REERK.

AL h, FNMAREENEERERN > TE. PINBERZHEsFREEERET
MAKERE, HRSRERES:; TERBEANSTFEH F ZMERETY; JHESNEAAke
Y RAASE—BEN, THEEER; BREESTYS TE—BEME.

3.9.2 WHEEER

DLMEE R T BT RRAETARRS, HAMERS ST Zm, HET 6 R R
%, WX (3-57) AIfRitkH

1 _

X, K[MJ

%—u:ii‘ Dﬁ]ﬁcm (3-59)

AN SRR, HER X,
HE, NESHEAHATFRMEERER.
AR R BOL K 910, PR, B K| W T 000 o
HEBBRPRAOEERETHE AN, B 1071~ A ots | 027 | o3
1075, MEAEMWERAK. BRIZIEE TN o 032 | 062 | o8 | 116
HERAGHESFW, HHEBHEMKR, Y107, gmzEs | 004 | 120 | 1.0
MAZHMHEE B TR E, A 107°%, H—& R 6.25 | 13.5 | 20.2 | 23.9
BRE R I~2 AR, HENBERCELE
T IEHKEL EER, B Reuw>R,. 88, BRELBWTFHREGEFEIRE T [ A KEE
HEREE. SEH, MEZREEBNEE KA G-59) AUEMTZEHRE.

f = Rp == RP = kp — ]'
i Rt + ERtr Rtr,M ktr,M CM

£319 HREEMNERETH ON(X10Y)

(3-60)

50CF, PRASZERSHEEBER Cu=1.35x103, RARG60), HEH/X,=
740, HEMHESERERKER. ZBHEEY, YK 740 oo, HnREEET—K.

HEBEREBSHEMKEREHOMBEF R M, HiTEELEER, REMNR
MEMEE, EWELELMEBEABmMHM. # Arrhenius ALH, 5

klr,M At M —_ —-
Cu= = L0 N o~ (B, E,)/RT (3-61)
M™ Tk, A, =

R 3-19 PREE, AIAZAEEBERSEEANTHERKRR.
Cu=125exp(—30.5/RT) (3-62)

R, 30.5kJemol IABEHEBEAESEN KA LEOREME. BEAR, Cuilm, XK
RLHEH TRETHE. £45~65CRABET, BRARRIHIREGE S5 KM WKER
ATX, MhREE—ERRER, AR BN H T RAABERETT.
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3.9.3 M5 ZFER
Al &SI RARE, B§IFRBEFTE, G5 RMBORME, FIn RS R,
B3| ZAVEHRBEBR S R EEEB R REN L. XAREE, (358 TN

1 2&, R, R}
= C

X,
X, 1!1.%%@%%%&@@1% REGNHEITH K THL.
¥ 60CHRAREIEFSIXRHET, RZBARESMPESENBEE S BEESHEER,
mE 3-11 firs. EIREMERBS> —MEKXHXER, HBBETR Cu, R BT R
kpl/ke. SIRFIKEBRR, M ZRAEEBXESEAORZ RN, R(G-63) 91 R A
fEzm, ikm b, CGEAK, Tid&E, W BHP, MK, WMEEEBE K NMBHH
AIBN, M7EWBER HEN, 1/X,-R, HERFEEXR. M3 RAEEBHTHRE 3-20,

(3-63)

1
) CHP 320 @[EEZAEHEREBGOTC)
12+
+BHP TRk EAN C
. 1or BPO 5 &7 —
el BE_RTH ¥ 0 250
4+ o E AR TR 0. 00076~0. 00092
2 i EARFEEGIT) 0. 01
0 1 2 3 4 5 6 7 ot ZmEC70T) 0. 024
Ry X 10%mol - L1+ 571 MEE RS 0. 048 0. 02
B 3-11 BEZHERASEBBRSEAERENEER RTHESELE 0.035 1. 27
AIBN—RE =57 T+ BPO-—1f {6 = KMk, P IE I 0. 063 0. 33

CHP—R AT EAD; +BHP—RHTESZHAESE

FIEFWENBEAENRERMAE . —RIEWSIRKEN, BIX(3-63) A% —0; &M
FlEMERES, PERAAAE=9. AIBNK C BE, BiETE. S84Y, LHEALIEAL
) G K. RmMAERK, G<Cwm, B [IJA02~10""mole L) ZEEF [M](1~
10mol+L~%), [I]/[M] K 10 3~10"°, Hit, M KAEHFEIENESERELRELL
BN

3.9.4 EENAERBEANER

WREAN, BEEABNEEBNBESENRE M,

BRGB57) AHMETAHR (1/Xador BREE 1201

200

160

o
30 £ 5 R OB, U = gl
+=(x -) +G [[f% (3-64) “
_ 0 10 2 30
MAEWENEZBHERER, £ 1/X-[S)/[M]HA, [SVIM]

M EZMEARBABREEBEER Cs, B 120 F mi12 2ouBEzERAE
HERFA Cs WM. RMERNEEBRNOERE R (100CHES) HEH
S 7E # 3-21+, 1—%; 2—F % 3—Z%; +—RAXE
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32 PMBANEERBANEBEN G/10¢
* Z W
wooml FR 34 79 4 R R AR (80°C) i8R 2 M5 (60°C)
60°C 80°C
.3 0. 023 0. 059 0. 075 1.2
3 0.125 0. 31 0.52 21. 6
7% 0. 67 1. 08 1. 35 55. 2
REE 0. 82 1. 30 1.90 89. 9
BT 0. 086 3.6
Bk 0. 42 17. 0¢50°C)
7 ol e 0. 031 0. 066 0. 10 7.0
ETHE 0. 40 20
5] 0. 40 11.7
] 0, 2 10
HIETH 0. 04 10
RIETH 0. 06 50
BRIE T % 1.85 . 800
] 0.5 0.9 1. 40 150
pa Ak Bk 90 130 2. 39 9600
VO i 4k B 22000 23000 3300 28700(70°C)
BT R B 24 10000
AT B 37000
iFETHERE 210000 480000

321 PHBHAEEBRERSAHE. B, RESEX. LEBRTEE, XK
EHEAGRE (NEZKEHE) ME-HHOSEESEYREREEEAHE (IBRZAEA
) REFEBHEEN.

WHAHBEREEFREGEFHEN, BEBFREEKR, MRRESZIESHE>S
A, C—ClI f1 C—Br #-5E5%, RtWEAKMURAEKRESEHXE, HC EX., WK
BN FE R R A B .

RRHRESFEEEBEELEEM. M 60°CHEI 100C, EZBXMARBEH M Cs 18 K1
me2~10f5EA%E. HAEBHBEAELLEEKELE-BREKX 17~63kI mol™!, FHE
BEEAMT ko s M. Bk, NFMPEASEEBRRHE, TEELE, BAMEE
%1%,

3.9.5 MASFES

Bl Em A FEBHER, EXTFELEREES, B XRAERRE, BRKE.

M, ~~

. M M |
M;+ 4+ ~CH;CH~ — M;H + ~CH;C~~ —= -+ — ~~CH,;C~

X X X
XEHSFREBMERMIE - BEK. REELABSLBRKSISEN, RFELE.
THRHESETHE, XESTTFTHEBNER.

A . - féHz _-CH;
—HE (R gy —GH . CH=CH, HoC 5|1 g HC Z R0 2
Hal o CHz HaC A, =0, ~HC.___CH—CH,—CH;  ~HC.___CH—CH,—CH,
H, > THME fi, .
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EHR, “EIR” BRI, 2300 R A —
A LEATREEE KA BT LN, B BAMERID ¢ 50T
2.4 A BL BT ik 30 X 4%/500 o, BEZH i:g lﬁg i; .
WRABEEBOKS T, BWE 16 4L/ eMMA. PMMA | Ls .
BEZBAAT. ' PAN- -PAN 41

it 1 o AN IR A O B B MO 3K 322, o e ) i

6] — B 1 3 3 A [ 3R 5 Y B4 B 7 B0 A
], 5510 950 i SRS R B BOMI DL, ik AR T I LATE L

3.10 EEEm»Am

REEMMEREGER. BEEHH, REAFBENTREBH. HKRVEHILTE, X
REARASESHHEE, RAEAHTHERSEGQSRENE, i hERRHEEfS.
MRER, HSALEHEBRN., ALK EABEAKLENSR, FRGEMMAER

3.10.1 B ZIEHPHBREESS

AHERGEALIETYRNREESMSKEHREGMHESTIEMERE ., KMk
B—MEBRN, MK—EWHn—1 %70, REMRRE;:; &ik—K, BREEARLE, IR,

REBEMEAMANRERENELDT

R
—_ P _
R R P_Rp R, (3-65)
A LB LR 1—p= R,+Rq (3-66)

S@EY (BAHEN 100~200) MH, —MAHEESYHBRGEMRE, &k 103~104,
B R 103 ~10% R, AL IEARE 1Kk, EHitk, 1>p>0.999, _ﬁ%m p EHIETF 1,
SRV EEDESESAHESSBRAM, 85589 - REMNEERS> RN

N:=Np=—1(1—p) (3-67)
B ) B 5 R 4075 R K
W, N, _ .
=R = )t (3-68)

R (3-67) MK (3-68) KEMRMAE 3-13 FE 3-14 frm. MEMEE SLRIE % REG RALL

0.04

0.03
=
$0.02
0.01
. n 0 2000 8000 12000
0 4000 8000 12000 DP
B 3-13 a4 4 1 e ) 30 B 2 A R B P8 3-14 4k 4 ok B A6 O S A eR 3

1—p=0.99%0, X,=1000; 2-——p=0. 99950, 1—p=0. 9990, X,=1000; 2—p=0. 99950,
X,=2000; 3—p=0.99975, X,=4000 X,.==2000; 3—p=0.99975, X,=4000
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AT EFREYHWESERSE (0200, wETMBYMEEK (1 1000~4000), FHEZ
BN RE (100.995) EETHHERSHHHEKHEE (0.9990~0.99975),
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HHYRGEN
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ROEoMmEEHs
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KM aHERESRAE—FFR. B, BEHBERE (—DF.

i - AR R SRR
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HEHN—-REY 1. 00 HELZEEREY 2~5
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¥, Shi b, PHMAETHEES. UE 316 PEKZH
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EF%%'&@E%%E, ﬁ#ﬂ%ﬁﬂ[ﬂﬁ?ﬁi, %%ﬁ%‘ﬁ EREE, 4—n 0. 2% TFRYIERE

Bk, BRELHENT S mMEARRMLIL.

3.11.1 PFEAEAFEENE

BHERMAS FEMBEAMERFHAE, 4 FHERRNERR, HELeD. K. &
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t
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Fra et (s), ATHEAM A mBEEE (M-I, SHdENEER R ILER)
Rig.

f=[h;:]= =2k1[1M-],., (3-82)
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ki fH,
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WERE. C RO ALK, HHERERRA 3 o/ _
HEFFHEZH TR, BIDRD HERES. = &
AB BN WIHON, BCBVEEM. CDBMY | grXa— )
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AIM] = f 'k, [MI[M-1dz = &, [M][M-Telncosh (£ ) (3-85)
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s1), HeHK (b, =10%1Lemol les~1), BE&IF (ky=108%1Lemol-1+s~1) M HLHE4E1E
X,
#6 TWED, HETFESINENFANERS . BHK., CRILMLHER, RAE
B A EE, B, BEER, HEFINREEESE, MAFBE, TUKERG; 0T
BHEARTGEEM, 2 FEAGRE; BSYRRE, dR. SHMaFREA T L
£ .

HHEBESHEHNENARRRERS RN, MEKIENE RN, MEEREMKE H
R E (M SRiEME, MAEB R, FERMTE/ “EH” BE. —BREERS
EHRMEARE (P.r) SEASURN, SBEXREEH, 250Kk
RF (P,—X), HEBKREMPEES AN K AME, WRTHEE, HERVEHEE T
RER AR —], DIRRME A mER MR ER, XMBATE/ “EHE"EaERTHXRE,

p. B2H p
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BEEMARIR R  E AR, TRAUT Z4&8%.

© WK HHEMBE A bR RILMRIRAD 2R RARIR AP 2 % K B B 2L,
BeEFa, BARWMTR:

P, + «X(Y) =—=P,—X 4+ ((Y)
#E BF /mol-11! 1078+ 105 ~10"% 10"2~10"! 0~10""
5 P FE A PR B A

AP, BEBERRX-RKEEKRKTEHEP, -, BERKERM P,—X 5, P, WK
i, SBRILME; KRFHRBHREME KA THRERS, NTABETE/ “EH B4
M E®,

X—RE=Fr. REREOHEE. IIAEBRILAE., FFEBAHEESY:,

QWKEOHEMEBHEALSY T EERKIEERE HEMNEAKKEAERE (P.—Z]-
WA EKEHE, B ZE KRS, ExRTR:

Poe 4 Ze= [P.—Z]- (KRIRH)
¥ B /mol - L™! 1o0—8+1  1o0-1xl 1g-l%!

ZEHEEANERALSY (WAEVBSEANESY (AIRL) ], e RIS (i
Cr(IDL,] ARGV ZHMESREK (N 1,2-"FR7HB), ZEEHRBAE,

@ WKAEHASHEBARMBIAESE FEATHME-BRER (RAFT) %,

BERKKA BB RBRH LR E.

3.13.2 AEBEEBREZE

2,2,6,6-P0H B-1-HEIKKE (TEMPO) BERAREHHE (RNO-) mME, KEFEH,
TAEEHEMEN, HEMKAHE P, MEARAKRM; EEEE (1200) F, K
RFP X EEN R K AhE, BS54,

HEC—C{C H;)p 2,2,6,6-tetramethyl-l-piperidyloxy(TEMPO)
H:‘:i I’HN{}' RN
HyC—C(CH;),

P,+ + «ONR=— P,—ONR ({kIE#)

¥ H TEMPO 8 TEMPO/BPO 5| R{&E (BE/REA1:1.2), XZ M7 120CLL B
&, iSRSy TREEALRBRTEMESM, Xu/X. R 1.15~1.3, EREEHERAH
FF1E .

KRB HITHRES MA BPO, M| ZMG| RAMG| £H . TEMPO WmA, a
hn#E BPO 43 %, HE4LAE{L 40k]J+mol !, KT BPO 43 iE1LEE (120kJ-mol—1) M4
WILEE. MBE A HESIRPERREG, MK AHERFEY TEMPO #H# ., M4 RILM KR
. EERRET, ARMPHIHER¥RKAaE, P51 RAE6RE; HENE 7Y
RNO- XfE5HMMK B &1L kIEF . Mk RE, BAERELS TRESY.

M RNO-
BPO — +Re — VP 4 e MO b ONR

RENERRARREATELFREOH A, RERERRN, RE#EFRMK, TEMPO
BESE AT HAGHRFHURAAEE, BERRGERE. VYV KEKER. RIS
M.
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HeEHARARE (M=FXEPRAHREE . €EEFARE. HAHBESBRERHE
KW/ “EHTHHERS.

3.13.3 S| &HEBLIEH (Iniferter) ik

BIREBRR LR ERESI A, BB, X L=FhEBamMI—nNkaw, FHH
KA,
O kR —MEE S-S C—S B, MALEE MR ZHEFRE, EX
HR—SC(SIN(C;Hs )2, LB B F & CoH; CH;—SC(S)NEt; 1 Et; N(S)CS—SC(S)NEt ,
Et=CHs. £XBEk, To@ER 2 MNEHE,

R—SC(S)NEt; —»R- + +SC(S)NEt;
@ #omE wTLLREEALESY. Hl.

FAN
Cs Hs—N==N—C(Cs Hs )3 —=CsHs+ + «C(CsHs)s + Nz 4

EARWAT, Re . GHs« A5 ZERRGEE KA HE P, T -SC(SNEtz, «C(CHs)s
ERE, 5 RNO- MY, AISHKAHABSZ L, RNMAIREBRIENMES, WK
e |

PRI AP AT DL 43 AR Poe » SRS MMM, Mgl R ~¥K—~Fat 4 ki
B RIEF YR -FHEK, REH#GTT X, ERGEAREM.

M
5| &K Re + M—>RM: — "5 p .
THE 2L 1| P,+ + *SC(S)NEt, — P, SC(S)NEt; (fkEE fi)
HBE L P, + R—SC(S)NEt, =— P,SC(S)NEt, +R>+

HEARER, Y R—R RERFIREBRLEF, SIRR SRS SEZEZREAREGE R
ML, EEYFRTEATIRNER R, R,

R—R'+aM — R—M,—R’

RERHEBHREY S TRESCRMHEM, BRATE/“BE"BANRE, BRY> TR
SMAABEM, HAHMEEREEL, GBXLKH. (FE) FNRRTE. WRBK. %
ZHRE, (B WHRHYS, TLIARRE., EEMERILEY.

3.13.4 RF¥ERBREBERS (ATRP) %

TEMPO ¥ Al Iniferter ZFEH EHERABV ELELSRESYS S, MANAITEHE
FTHRBEEEAHERSHSIAN G, SESRESYHIRARTERBRNHSS, FHNERILLE
WA Ru(lD) FEMERUEEY. TOEENATHEER.

DAV RX (n 1-|-1-F X 250 A3 AN, UdES B4y G T
CuCD MR RBEAEBIAEALA, DALsE (bpy) AEHE (L) UERAHEANOHERE, BR=
THEERR. 1-E-1-EREZKE (R—X) SEHMMERSS [Cu(I)(bpy)] RN, R
KZEEHE R MEAEIRERAY [Culll) (bpy)Cl]:

H

- H = —
|
N N N N

"cl “cucl
Cu( 1)(bpy) Cu( 11 )(bpy)Cl
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HEGI R MEER g 1 AT — 0 T Uk Ak .

ek R—X + Cu( 1)L —= R-+XCu(T)L
[+m K j+m
R—M—X + Cu( | )/L = RM-+XCu(ll }/L
B K ol +M
P,—X + Cu( I YL —= P,» +XCu(ll YL
(PR R kM)

AR RK RSB VEEE, ERHFEETHFREGETmERN&E NS
(CuXp), [AIBME R A R WA HKR. R-5I R AR ERMKEmAE P, HEKAHE
P, A mH )AL 5 3R 45 i I i AR BR AP P.—X, 5 H i ROk R Fh 2 8] A4 AR 3 A T 3
M. S58, BAKT BB EMEE, Ml TEKIERN, BEATE/ “EH” B4, LRSI R
KEMESEELATHE () RFEBmMTEN,. B, SfIEERFEBRHERS.

BRI FHE A MBERASI RERRE, FIRNR « KR ILEWSI, FF KR
MBS, g URELSYE: IR BREBR X ALESH S, B£FH RuC(ll), Rh([)., Ni([[),
Fe(l) ¥R LY; REGEZAAEL. ZEERTUEKME. LRESPHLT.

BRI —HiE, KW, 2R, (B NIRMAEA S Y B4 M4 H 1 o fn o £ 6
BEY, HoaTEN100~10°, A TBOMHEHRE, M./M,=1.05~1.5,

FFEBAORERSGERNESEEHAKBES, BE&BRM, 4 FiEiteENR,
AR, kB, . BEABEEILEREY, EAMEXHILRY, mENEREYSE
ZFEM 0 REAW. B, ATRPERUBARRAEN T E. HRBRAMANA .
RERSHEE, BERSERE. #THBRKBEBEES. JESRNBEERE.

BELL =Rk, BEARE B R EEMG| L5 107 B b 0K IR Fh 4K 58 A BB 56 RE
XEBR, MATHEBEHERGENTELBEEBEA G EMRLR, FRARMEL-E
2 B

3.13.5 TAEmME-BREE (RAFT) &

EEGZEHHERGRRD, ERBRNANE, SBRAEMREK, ThER. RnA
EHBEREMFEEER, R, MKAHESZEEBNETBEAES, A6
LRI NERE (RAFT) HHAHREES.

P, + Po—Ze—P,—Z 4+ P,
e HE /mol«L ! 108+l 10 1+! 10— 141 10— 8%l

RAFT LB M B LR BERE, BERBRNTIEREHR K=1, ZHRINEHRI¥ LIHF
HANHE . MRZBR IR, EHBRREEXER, R TE/ EE"RAEE T &4,

WHLEE [ZC(S)S—RIPH Z REFBA C=SBS5Ad MMM A, bk, FE%;
REZFHERFEEAHEGER, MBRERE, BRrANEREYS. NHREEMADT.

?HS ’ ?Ha ‘.FH;
] |
HEARA CGHE_?_S"_?_Cﬂ Hs AU i ZCSE_T:‘@—C'_CS:Z
5 CH; CH; CHs

BPO. AIBN 45| ZFIZH MR E A HIE -, PIRAE BFET| R BERES B
KAHMEIM,. , MKAHESDHEEF A C=S ST MR, M™% SUHEE 8 k4
S—R @R, BRFOEER R, B RBEES, WKES, FRGHT T X, TH
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IR AMBT R EER, RO K B d DB ES, TR,

A S R ety
M i Z Z M

BHRNERATUGER TR, ERGUBPIKE, SRS FaEsmE DA,
&K + ik + S—C—S5—R — R—EEHH—S—C—S
z z

RAFT MG . BERGET, BHERXZMHE, NEMER. 2BE8EK; 7
THEIRE SR, RTRREI Sk B, AL, BELRY. AR VRENHSIBRLRE .

8L, EJLA T, TEMPOXRKEHEHERGFAREKEHENAINAIL, 51k
B2 LM IR B ARG T e L FRT e R, i RAFT o 78 W 2 3 < 8 dy 25 /Y v 3 58 1 5%
#. RAFT H IR EE R—SC(S)Z 55| R B L L R—SC(S)N(C Hs) I &5 A Al 2
Ak, HIEIUBLES .

D EAAMBEAREEAdRE (TEMPO) %, 31 ABEBAX LA (Oniferter) ¥, JHF#
BEHERS (ATRP) ¥, ams-BR%ER (RAFT) ®Eul#/ “EHE” BHERS,
HE#A—FPEE. SENMRTAA= FEFKI I E/MELER, HRAENE. &0
WEWAENFRESY, FEEMRESE TR,

1’ 7

L s AEg RS

MEEMERSHER, —BRTEMRSGIAE, B 8hERS. HETES. HETES. B
REF.

2. WMARENREVENEHEE

BUR R FRAREWB XA RSN EEREEN ETEAR. WREFEAFRENREER T
AR TS, THETEAMNPREENTHRE RS, KEERXREREAHERS. EHAMLHERKMN
MREEABEES, 1,22 UBREEERS, 1L,LI-URARAEERS, HEAKK, WFAHES.

3. RAEMA# |

ROHMEE ACHEARBERGHHE, BERGHLEETEE, BEETHARSBHRDAERY
AR EEE . fzFH, e, BANER, BERSURSRABEREH. RERANRGHHLEE S
EoLBEE, mMEEES TREERS, AHTRS. ARFRBUEES THREE.

. B ~ AH®
AG=AH—TAS T.= A5

4. B EMTEHE

SHTFEMEHEEEARANER. AR, 2XaBESTER, RESEBEEUEH. MR,
XEEFREAHERE, EAHEMEN. PEFEHEAEAHTES. EHEAEST R AT ARS8 %
B, B, O, B, SETER. MEShEEEAEHE, ARIIEES.

5. HHEERGULH _

MRS EGES . BHK. B8, 8RS ETENEAR, SFRNAEAEDERETICER
HE. NEREEETIR. K, EX L. A%B, SRMNEXHSESIREEHN. —251%, KA
B IEJLTFREBEVLER, DB, $HKUL-BERIE. X EERAKXIEMEAZKIEFRHER. &
EHPEMRESOHR, THE=Y. BERSHEMER, SESEEREHD, REETLEN.

6. 5l %&

BRI ARAAESEE (ndEA—FFRE., IMmRES AR (NEE-RTH &W, &F

113



R ER. REDCTRETIZNSH, SHMEREE b THERME, T ESLUEER 0 %R,
AEERFWMEEN S B E MK REIE Archenius B, NEZRERSGERBEREHSEXEMMNS M.
AL ERIBEFARR R BB RA, LE %R, TIAZNRAME /.

(1 _ ., _In2_ 0.693
e hrz= ks kg

ka=Age Fa/RT Inky =InAq—E4/RT lgn;z:%—ﬂ

7. R ERE

FHPREZRTHE, BZRARES. BT ENARKSIREAWAKAFTELE, MESE
120°C A L#E4T, FEmM3IRN. EZMASINARN MBI HEFIER=ZFRN.

8. B RMBEHINERE

EMEAREES K, KFIERGE., RERBEEIIR=%E. “CoBr HEBEHTHIARS. @y
RS RRAGWHFERLRE.: BHARBK, TUEERS, RENEAEARANG FEOERE/.

9, HFEFEMMES LRSS

EEWTUTESIE=LEMN.: FHRAHMERS., FEERESMB S TN, WA 0T b % 2
RN, ERBMR G APPSR ERSHMERS

10. WAHEE

FWME-STRA LR, P, SRS, P08 R A ook B R T SRR, P A R ﬁﬁ
shihng, EWEEBAHNOME. RESEERS. K&, 85, BEERNLTERUAMEARE, &
RENETHESBVHEOERTERESAKRERIEL, S5XFKRENTFHIRRER.

R”zk”(%)mml“fm E=(E,- E‘ )+?

HEEHEBRENT: ki=10"5%15"1, f=0,6~0.8, ky=<10**1Lemol~!+s~ k;%m?ilL*mnl‘l 71,
=GR Es=120~130k]+mol~!, E,=20~35kJ*mol~!, E,=8~20kJ+mol !, -4 & %Ki AF 1
Hm,ﬁﬁ$ﬁmiﬁﬁﬁﬁﬁi‘ﬁ%iﬂﬁﬁﬁfﬁiﬁﬁﬁﬁ+§%EQME.

FMRBES ARG MER, SHBAEER =, MR EFEEREFERY, FiRELOEER,

11. BEE X, shh%EK v AEER

REES5| R TR, BEEER R K.

mregEm Rk, SIRM . BR%SESTHS, S TRER, mASTER, WFEX#, §—8
HRHMAGIRFHBNELR LI EEN RS FREL NS N ESK v, THRB. Ho® ke, —FE#R
HIER—% K478, BReESSH I EEKHES, BRI, REERFNEERN 2MH. AEHBH,
—EHMEERERRSTE, BRAEKER, REEFTIHHEHLKMZTEER TER K> FHMN HHE.

kp 5 LM]

R:

B TEER . f _""—Ef' V= 2l’fkdkt)”2 1:‘[]1!2
R,
1 2kRy [l] [S]
Tﬂ_kEEsz+CM+C1[M]+CSEMj
CM=E‘_"_E’. Cl_éi_l CS—‘E‘LE

kp ky B kg

HEBETHARME.: X£ZH Cu=10""~10"°, MZH Cu=10"%, FH Cs=0.125X107*, BT EE
Cs=3.7,

12. BEENA

AHFEHTEESH - RESHTRBEAFHRSHE.
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Bk i 5045 B I 5 7 B A B RA T
BiAk N.=Np*(1—p) W= zprt1—p)? E=ﬁ E=}—f§ %=1+p==2
CBE | NemgnepQ-py | estpi-p? | Xe=p X~ §;=g~
13. FHEA

FERA > FRABEEHERFA., ERERTUHAEREH C; kRIAE, C; WA DPPH L& HEE
WiEg, 2B, MRZFBSTHEOFREAMNRE, SEBRE, FEHEALSY. ENERAXNLY
(FeCly) %R EBIM. WHIE. WHRMBEXSHFRE THAMBRK, MATEMAE, BWAHH M H AR
FREER ., BRNEHAKGBRREERRLRBENREEE h %, HHELRH.

14, BEHE R FIEEER b SR M B W E I ik

HEE RBAEEEME., Mtk JLRREE, RhBotENH. THESHEARSCHEE, BS
B, BEEEE. AdEAFa.

15. WfE/ “WEH” AMERS

“THHT RAMFEEREAGEZMORE (M-] BiFEHE, BENEL L, XBEFEMRAHEP, )
8 1 SR IE HE R SEMRER B (P — XD, EHFBREFMDEIMAMKAME, WRTEFEH, FERFH
{Em FRERAE—N,. BEEAREREGE 4 M E:. HEREAhEE, FIREBELNE,. RTHS
A EREE . -SRI,

2 £ &

1 A EMBEATHME: ORARAML,I-URABEESES, M 1.2-NRRABLEERS;
QRBAWEAREKEAGRERS, B TESHMAAEADEL, KBBER.
2. FHIMEAREBEATAMHIERES? AHERES. ABRTESLEFETFERES? FFAEMER,
CH, —CHCI CH, —CCl; CH; =CHCN CH, —C(CN);  CH, —CHCH;
CH, —C(CH3)», CH,; =CHCsH; CF; =CF, CH; —C(CN)COOR
CH; ==C(CH;)—CH=CH;
3. FHIREEEHITHHERS? HFRHARHAE,
CH; =—C(CsHs) CICH —CHCI CH; —C(CH;)C, H; CH;CH —CHCHj;
CH, —CHOCOCH;  CH; —C(CH3)COOCH;  CH;CH—CHCOOCH;  CF; =CFCl
A, WHZE., Al. RTH. X258, c FEEZB. FENFRFENRSHN, HHIERAR
EFHER, MRADEEXHHEBEAHEM. SEAREFTE20CEFTRE? AWHER THMHI X H
&7
5. BRERAEAHERTUAKRSIABBHREAES? SEFBHEAFNEHE I~4 6, RUNASGR.
6. BB _REWNSIEZN, BHEZREEERAPERCRN . #5158, #HK, Beil. B
ek, mRgER, MK TER.
7. WHABMEGEHRERSHHENGTERESI R, thigk, HEIL? ARASIRERY, BEYNES
BE. $4b3. B A9 b i Y A8 4k & ra) 4o fa 7
8. MEA_—EFBAEE_RTIHEXANIIEZR, FILAFETLREELIHRRE HE? GH oW
R . X PR & B 5T 40 0 0 RO A T A 7 5 2 7R A8 8 G B e ] 7
9. KEHHATHSI ZMMWEHABEER, HEHIBRER:. ORFESEASD: OLEALT 85K
D EIRE O, OOHRF- Tkt OB EKPRE-—HEERK,
10 AR THHBERAKGHBERASTEANSI ZFMBERGERESHE. AR, SIEHE.
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Bk B4 A ik EARKE/T 5 & M )
K3 AEEA 120 A A

Ho® BITRSE 50 HWE-RTH

PR R R 2 B 3 3 70 3 B R 4 I P

AF ¥ KHARES | 40 A R

1. 53| &MSIERAME, X3 ERSAMMLEA? 2R EENRTI K, KT RFTRICEH
(45| % o R A A,

12. EETFRMBAMBAYLERMAEMER? GRABARN SSBFSRAAMEI?

13. S AMERSHHE RN, ATHERABT? —MEARES5HIZEE Gl EMEE
B HEBEE (0.5, BM—¥ 8 (EolRdisE®l) sl fa®kiFE&ErT-4 0.5~18, —%Hay
— R

4. WZWH. KK, PERBRTPREAN, AFCHIMERR, = EHARR? X=MEKR
AMERIEFREMAET RZBRAE, HAXEEN 2h 8150, THREESERN, BELRE.

15. B RAMBMES. SIRMSE. S5 K. BN . 64 b 38 T 55 60 3 R ¥ B i L fl,
Mk, BIRAMMAMMEKE, AhESFHS, DNALRMEBAERERGEHEKESR, SR EREAL
HE,

16. 7 A EBBRREAT, BEKER 104F, K. a WRASEENEWE,; b BHYRSGENTL.

PR YR BE RS, AT RRIVR AW, R a BABEMEL; b HHEA BN,

17. K E R AT SEHRSEAMER? BEBRNME HEHEKARSES MR
TREE 2~ 3 135 B ) PR 0 T 7 O 45 ol B A B A T B FE R A R O A e I B R

18. RHRAESHEMEER, SIEABR . o SIEMMAE,; b R ERE: « ERBNBHEN.

19. BERARERNMMG RRKE, HTRSRAEE, R -HETH

20 EHBENMLHMERAMEH? BZEMKEXEMEXE, UEARRZHHN &R NE
i 9k

21, EWHED, UKL AEERIENBEESTAMER? Kt 4 5 B8 AU R A 6
AF B 7

22, EHALEAMEK LN, BAYAHWT? FHAEMMIHAMER: a. FIETHEES: b &
BEALR, o MBAYES: d GME. EAHMEHEE T, AL PR EES TR

23. RZBABMZBEENPIEE, B, 2%, BEEFES, NEEBYHCRLERR Y & %5k
AFEBEMNESEBOESBEAGRSERNEW, HEHS TROME,

24. FHAMUE FR B PR

a Ry =ky'* (fka/k)[1]V2[M] b. v="_(ky/2k ) [M-][M]
e X = (Xa)0 +Cs[S]/[M] d. 7, = (k; /20O [M]/R;

25. ELAFEAE MM E ., AHENBOREMMER. XM, DPPH, /BB ERR.

26. WREHBRESTHTHME, o PHAMENHE; b 2%, BAESHEENXER, o HRY
WEAERERN; d AESBE, o MK IMELERBLIE, f 6 K3 makmms ZAES.

27. W ATUBRT REEZREBRZARERZEER ML N REEN? KEMRZERA
RBRBFEHNRESHEMESEYNS Tit, BVRE.

28, ARBMABERIH LS by b B, TR 4 DT RISH, MR RN E?

29, ATE/“TEH"E A RBESOEAFMREA 47 HRRERTAMERE, SIREBELNE., BTH
BEmERSE. THEMR-HNES (RAFD BT AHERA0EARRE,

it N &

| PEFRARBPRHATES, h AH M AS KiFH 77°C, 127C, 177°C, 227T°CRf iy 8 AR IR
M R RGBS IERHT.

(2% R] 77C, [M].=0.00494mol+L-}, AT ¥4, 127C, [M].=0.056mol+L""', AIE & ;
177°C, [MJ.=0.368mol+L~!, AR 4, HEAHYRMHLHAK, 2277C, [Ml =1 664mol-L~", 3

=
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®G
260 CHEATHR L HOBEERER P AR, ARBENEAFNENRES] ZAKE, BHEW
Fo i ESMERER T FMEER (b,

il /b 0 0.2 0.7 1.2 1.7
DCPD # & /mol+ 1.~ 0. 0754 0. 0660 0. 0484 0.0334 [ 0.0288

[B#%R] 60C, kg=1.63X10"4%s"1, t,2=1.176h

3. EMEPFFARBE FMEMBR R TN MEREH, FEOF, RAOMWIELE. TR 20CH
BOC FHIEREM, MEHAEXHEE FRSESHAR.

WE/C 50 60. 5 9.5
NRERE/ s 2. 64108 1. 16X 108 3. 78X 1073

(X EEL] E;=125.7Tkl*mol~'; 40°C, t1,, =323.6h, $ EHT K, BLSBME; 80C, 1=
1.36h, BOHH

4L G EFFERSRENXAXPTHNEH A, BS5HBEWE T, HEBAFAXE? XREFREF
AR 1h F 10h BIRFE, XA AFTEZL? SR AZHER _SEMBESEYN 1h M 10h fEESHI 5 61T
M 45°C, K A, BHEM TR,

[BE£%R] A=6667, B=19.95, 56°CH# t1,2=2h

5. EA L B REEHBN 1.0X 10" exp(—146. 5k]/RT), TEH 4B EME A4 %2

(BB R] HEE=1~10h AMEH, HMHRSEEN 159~1367C

6. KWW N 0. 20mol-L~1, HHEEF|ZMMEAN 4.0X 10 3 mol+ L7, f£ 60°C FEA, W5|
EFAFHEHN 44h, Sl EZMBE =0.80, ky=145Lemol les™!, £ =7.0X10"Lemol™"' +s', 8L
S50 b E, FEKEME?

[ZHKE] ¢=171h

7. A EA B R R RREMNN N ETEN Ry =k, LMI(fha/RDYE[1]VE, BUEREITREMNE
HEEEM fRSHEEEX, [Mlo=2mol-L7!, [1] =0.0lmol-L™!, ZEHFEMHBAHEA, KEER
FALRM 1008 BB 209, oK.

a. [Ml, #insipRE LA 157

b, [[lo MR MEELME? (T WESE, BESEEMESER AL

c. MBHRFIZHNFERRE, NZABLREEESRE

E®Ey, E,. E, 4% 124kJ+mol ™! . 32kJ+mol ! 8kJ*mol !,

[Z2HEFE] a BENE: —ER, #F [M], LHRIBEFHEER:

b, [1Jo #in®] 4.51 §%. R, #im 2. 12 4%,

c. MRS EMGEBATFAEMY (90k]Jomol '), BEMBAEENEHEH Y, HEHN LB
fLHE (28kJemol~') HEMB L, HEX RS HEHENERE /N

8. LI HA A EREIESIEN, ELHMEBESHKEETRMNMEHEN Es=125k]-mol~"', E,=32.6k]-
mol~!, E,=10kj*mol~!, i HBM S0CH E OCLIRM 80T ZE VCREERHNES R T, H3
A2 64 4 158 3 T 7

(ZHBEE] koo /kso=2.T48, koo kas =2. 2364 fﬁuf?su:[}- 675, Tguffau:{}+ 72

9. it EAL —ERBATIEN, EOCHTELMESIENA, BIEIMT . a 60CEZLBHHE
F70.887gecm™*; b. 3| ZAHENPEERMP 0.109%; . R, =0.255X 10" mole L 1.s71; d. ML=
2460; e f=0.80; f. HEHEHFM=0.82s, R ke, k. ko BI=HEOBBRES, LB [(M] A
(M-It kA, HHE Ri. Ry R IR/,

(BB R] ki=3.24X10"%s}, k,=176Lemoles !, k;=3.59X 10" Lemolss™;

[M]=8.53mol-L"!, [M:]=1.7X10 " 8mol-1"!; '

R,=R,=2. ﬂ?BX]G—Emnl-L__l-s_l, R, =2.55X10"%molsL 1.5

10. 27CREZEZMR4T 5 AIBN g/ KSR R A, KBHEEMRSESR (0.00Imol-L-tes™1) FIE
aE (200, TTCEEH, REEEANRGELEZ 7 -
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[&2%%] 77C, AIBNB|&: R,=0.113molL"1.571, X,=21.2

77°C, ¥3|1&: R,=0.00374mol-L~1+s1, X,=693.7

1. SFUBEKHEHBERSY, E—XO0TE8E LIS ENRE, BEX@&%BRM, RHTH
I Ak 2% 1 0 -5 2R B9 FE IR |

(BH%R] BRI D=54%, BEKL C=46%

12, Pt AR T EAESIEZM, OCHEZBEEPRITHEES, FZWMEEN 1. Omol-L7, FH
XN 0.0lmol-L-, S A HEEMBESHE SN H 4.0X10 "mol- L 1es 1 1.5X 107" mol-
L7les™!, BB BENEEER, HH fha, MBESE., WG EREAREGE, Rad b n®
e AR ENEEREILK, o F&5 A% E M

HHE A R A 5080

Cm=80X10"%, C;=3.2X10"%, Cs=2.3X10"5, 60C FHZBMA N 0. 887g-mL !, FHBHEY
0.839g-mL"!, -

[ZEER] fha=2Xx10"%s"1, v=3750, X,=4115, A HEEBERHE=0.41, X./X,=1. 83

13. #FEHBAREZA>TRBESN, ¥MAETHME (CG=2D #Y, AN AEHEs TR
KBS TMBERZE? MAETHES, BAEERMEL?

[(BEKER] ETHREAR=¢23X103mol- L7y MALETHEE, RAEEELRK

14, BEZBE A TRANAESIZAEELEXRTNRE TESRE? MBZFAKERBHE Cy
S5EREMEEN Cu=12.5exp (30.5/RT), {#3K 40°C, 50°C. 55°C., 60CTFTRELZ WU L HRSE.

(%% %] 40T, X,=980; 50C, X,=681; 55C, X,=573; 60°C, X,=484

15. M4k P BAESIEN, RIBMECOCTHTHFERS, SHHAESE. A5 ERER. |
BAEERE-—BoERSEARPHREMESE. XRSHEMER?

HERHATFTHEE: [1] =0.0dmol L', F=0.8, ka=2.0X10"%s"!, b, =176Lemol ! +s 1,
ky=3.6X10"Lemol~'+s~1, p(60°C) =0.887g+mL~!, C;=0.05, Cy=0.85X10"¢,

(BEER) SEAHEARMTEIL: 5IRMIE2=76.5%, MEEKER=6.4%, HME EM¥
B=17.71% '

16. BEER &M FAME R, =k, (fhg[11/kDVE[M], ER—-SIEREHEE. REKEME S
B TFAEARBUNTER, KHETRILR 458 00BN FRE, FiTHHEE/LE.

'

g T/C [M]/mol-L-! [11/10 3 mol=L~! B 4 ] /min FEAL R/
1 60 1. 00 2.5 500 50
2 80 0. 50 1.0 700 75
3 60 0, 80 1.0 500 60
4 60 0. 25 10.0 7 50

(2% K] t,=250min, E=41. 3kJ+mol™!
17. 100CF, ¥Z/m (M) £F¥E (S) FHITARE, WERYRGES [S)/IM] REAWMT

K&

X,./10°

3.3

1. 62

1. 14

0. 80

0. 65

[S1/[M]

0

5

10

15

20

REPENEBHE Cs; EFEVFHRSEN2XI10° REZSB, [S)/[M] mENEL?
[(BE%R] Cs=6.28%10""7, [S]/IM]=3.14
18, RAKHAAFKEMNRLIIAMATEHHERS, S5 RERAMPE, HHESGAEELME
WE, AMTEREE. B REEMEHESONTAYFTSAHERSH HENE, A REXR LER

(.5

Hif}.ﬂ'_’mﬂl'L_l sgl

2,35

1. 59

12. 75

5. 00

14. 85

t/s

0.73

0.93

0. 32

0.50

0.29

(2% %) b =3.82X108Lsmol 15!
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4 EHHEXES

4.1 3|5

EEGMEB T, h—FRKS SRS, REYE, “YRARYE —-WYRY,; hF#
WEMPIKS SHEE, WKE (C0) ERKETHE, EYHLHANMLRY.

ABFEITETRE LERBM E B EILR, ALETRE, WNEEFRE—8 (B
6 ) NS EmELREEYR . -

4.1.1 HBYHABNGE

BB K TP AT SIS, o RYA FHI a2k,

O LHILTY FEWBET M. M IEERLEHAER, My, M, EERBETHEARZ,
H—Z A%, ZHAOELRYRTFX L8, NEZH BRZEELEY.

~~M;i M M M; Mo M: M: M; M; M M; M; M; M, Mz~

@ ZEHIEY HRYP Mo, M, WBEITRE AR,

~~M; M; M; M; M; M; M, M;~~

XA UBEELALERYNER ., XZ28-DRMEFLRYRTFX—%,
@ WMBILRY HBKMN MERMD —8EKEN M SBMRIKYF, B—BBETEK
KILEEILTEMEIE, X—KFIE AB Bk Bt RY).

“""‘M], M] M], M] "'"'M] M| . Mg Mg Mz"“"'Mg Mz""‘"

A ABA B (K ZMH-T M- KB = BILERY SBS) 1 (AB).#l,
@ FEERY EeEd M SBITAR, XEWH T M HTHR.

Mz My ~~M; M, M,
~ Ny My My ~~M; M ~~M,; M; M; ~~M; ~~
Mz Mz~~M: Mz Mz Mz~~M,

PLMRA LR CRT _WEBELE RTX—%.

EMLRYGMZHILRY LM, HER-LRGEE, FEATERATS. kB3t
RYAEB IR ERE 2SN, ThHZHESINHEEGH, HFILE O H.

KRG EN AR R ELREUER, frmall "R ¥, IR(TZH-EL
M), MHEET —“H-EZLBHRY., BERaf P HENREKSL ZEH A-co, -alt-, -b-,
g MR . . B, #E. TAERY LR P —2dE My E8E, FRE
THE M, RERYEHFPHANE AEMARBEINARE K. BREIERY bR
PR M Oy ER, JF— 84 M Ny ZE. -

4.1.2 HRIEWEREMEX

BRI FHRAR, —FRERBER—FEHRY, SBRTLUAEPRRRE LS
5, HEMRAEZ. @58, SRR, TSRS THERER, BN,
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P RUMHEE. TSN EREA . JFrERE. Mk, B4, TR, RieEE, BAR
BE. fF . WRMERE. ROMRE. REHAESF. HERENEE SIRENRE, BEUK
T AR, RES _RBEAMAHE, LR RAI ML OF _ShHREL, U
HOZE8 i, ARYHEEZHTHRAYRYZE; OB _REARREL, UaszIlit,
FEAKSCER AR, BoAEARED, BEKRTERM.

HR SR BB AR 4-1,

T4l HBBHEEY

FHk # - dalk g1 37 Mt e v B L B R BAULE
M 35 RS R Z 45 | EVA 3490 480 v 5 3 4 Z AR M e =R:E
4 309 (/R BT BB T VR 5 e 8 3 5 B AR IR e fi
5T INFIR TR G ARUEE £t 28 B 5 S TR PH & 7
T4 25N HE LI T 14 b 9 B 5 38 R BRAR e B i 3
T8 26 %0 4 & I T HE & B I S AR H i 3
#* 21 40 %0 N 4 1 SAN # g B E bR B TR s ZR:E
w2 139 RE MR Z W AR E-RILERD 394 00 28 v RO R R R OB R 3R R A
U E ey 15MEZH R-ELRD WS Rt . M, HEEE A i 3
VY 2 A ERAR F-46 #4 i W IR & & 1 18 I 3 o 5 S Fh AR H i &
FH B P A 10 % 4 7, 4 MMA-S IRy | s st Trefe, 8e H &
7 7% V9 A P R it 4 9 IR HEERE, ERO, 5 HRAHE H i &
] 50 Y6 CHE /R 4 30 O ok B AT EE LY, A BB

WAL, BRT AR KREAW AL, BT LUK — S DL E 3R ik R IL R ik,
Pl kR R ES R A, QAL SELBILE, MEELHKB-SRRELHRILERD
(SMA), FfE LK RBUERME, WEXBILEY,. RESTRSHIEGH.

e b, EgIREPIE, TR RAE. BmE. AR T, METRE%E, B
— & TRERIEEE S ERRXER.

EHES, REER, FHEGE., BSEMAETEMARAN =EEN N £LER
Wi, SERYARAFI A A A EERE.

4.2 eIt EHAEK

kLR, SHBRLRHEN, Slin. LRHARS LA LKAR; 38678 E B
R IR YA R I A —3B, HKERYANEE R, FEF HRD A2 4 % W ;
HYH R AEEUILE, PEESRAOEANEILE. A XsRERAF TR H
RS B A A R R) 6 R A L A AL R A

RGP AR., FHHAR . FASASHELREMRTFHERRERE,

4.2.1 HEWEARNSHE

EEPHRT BRI ALERYHER S AEARBMERXTE, Al AhILRs) HERd5E
HEBEES LK.

20 42 40 44, Mayo i EFHRILRE L, B THEYPARTE.

Mah 3RS BEYHR BN, RTIEAEHERSPHFEE., BAERX. B
A 3ANEARBEIN, MEFZELANSAMEHRRERN, Hit5HMRE:

O FEEEE, HEAEFEISERIX;

@ LRYBRAEMRK, IR MEEL 1EXF IR Y H A& i v] L2 ;

120



@ A, EREHELSEBEMMF H HERA B AL,

@ TRAR WL, RIEEA A EPEECE —Sumsmst g MEFBELE N,

© LB, PATTHERE.

PhMi, Mz iR 2 fridk, DL ~Mye ~M- RF2FEEHHE. ot BRRA 2 #
Bl 4 MPEEK., 3FERLL.

#®ol Kk
ky
Re+M;—+»RM,;+» (8 ~M;+ )
k,
Re+M;—+RM,+» (8 ~M;+ )

A ki Fl ki BRI B 25 & B4R M, fl M, BUBE R E .

HHK
My b My S Mye Ry—n[Mye] (M) (4-1)
~~M; s+ M; fz, ~~M; Riz=k1z[M;+] [M;] (4-2)
~~Mz ~+ M, LN ~~M, » Ry =ky [Mz+] [M;] (4-3)
My et M, 2 ~M; - Ruz=hye[Mz+] [M;] (4-4)

Rk pTRizmAuBPi—RFRRABE, F-BFARAE, #0 Ry ks
HUCFER H B EE My - FPRE My 0 8 I R B o R E L, HAREHE.

g E

'Elll

“"""Ml"‘ —|— tMl"-"' ——— "'"'MI_ Mlu" ( E %-IJ:)

ky '
~~M; e 4+ M~~~ /S ~~M; My~ (ER%J&.)
~M;z e 4 +My~— El-- ~~M; My~~~ ( ﬁ ggll:)

RatfUREEE i My - SEEABE M - A IEEREE, HREHE.
MEBRED, ARYRGEMRK, #7RKMEX EXTIERY AR BRI, 7TLLAZ®
At MiFl My B9TH K B 3R B AJL R Y00 3 B U SE T8 O

Cd[My ]

dt =Rll +R21:kll[M]'][Ml]+k21[M2 -][M1] (4:_5)
_ d[[b;:z J —=Ry12+Rz =k12[ My J[Mg J+ko2 [ Mz ] [M, ] (4-6)

PREEREERZ LS TR REHAILRYWEIR L /n ).
m _d[Mi]  Au[Mie][MiJ+kan[Mze][M, ]

n2  dLMz] kiz[ M+ ](M; ] +kz[ Mz ][ Mz ] 47

Xt My« #l Ma « 5 FI{ERR S AL 2, 15
d[hil -] =Ry +khn[Mz+ ][M; ]—kiz[My+][M; ]—Ruyz — Ry =0 (4-8a)
d[}:i{; dl =Ris+kiz[M; s ][Mz ]—ka; [Mz+][M;]—Ri21 —Ri22 =0 (4-8b)
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R ABREBEENER, TAESFHEIRE: —R—R M, -fl My« (85| & 3 B4 5| % F
HFEMEARLER, I Ry =Ru1 +Raz, Re=Rez+Rer, XY THHEHERFIENK
SBRER=R; —RM BT Mz-Fl My -#25 M, » fUERHS%E, B

kiz[My+J[M;y )=k [M;+][M; ] (4-9)

B 49 @il [(Mz-], RAK@-T), #FE [(Mi-], BEHBMLRENKEREHK
ZHENXAHTRE r, IREFAEAHEEE.

_Fkn

— _ ke
kg

kg

RIHEIRES QIR HRB S TR, #RIERY B4R S B4 A K E R

r rz

d[Ml:I:_[Mlj ri[M; ]+ [M; ]

diMz] [Mz]" rs[ Mz ]4+[M; ]
WEGHIE, HEMEKEHSEE, GTLUERREAERE,
A fi GTREBEAEM HREKBESYKERSE, B

M)
N=1m = T, T T M )

i Fy AARE—BEERT My G RYIER/R S8, R

- d[ M, ]
~d[M; ]+d[M; ]

A (4-10) ZRAT DAL 0 Al DURE IR 2 B R s AL B Y 4 il 4y R

_ i+ f1fe
nfitefifet+rf;

A S, FEAEY, XNWU-10) MXNG-11) FEHFEZLA. WAl LIS E LR &
RSB EMNNEARTE, AREEAEmME S, FHAERNAS—FEHE.

4.2.2 HRBFTAHI—HRDEAR MR

LRI AERBFEFEEEM ., RU@-1D R XRYBRSHAR F BAEAR £ K8
B, MNAEFI-fi REAME, TEE ., »n BEEWEXREMNTIESHR. TRELUER
TS E RS, ERYAHARMEBHENASHER, ZRBK.

EREBRAWKERFWRSE X R KEBRERNLE =k /kz, ro=kn/kn). T
FIAr AL RATHLIRT, Bl TH - TRERBRBFEHVEL, HHFBTFHEBHICIZ.

O rn=0, FR k=0, HHEM - AESFEFMAESE, ARESRMBEE M, JLE,

@ rn=1, XKk ku=kyz, B} M bk BF AN _E 5 R0 0k ) X 5 72 B 5 PY & BE R A A .

@ n<1l, AMT M- 5RFHRE M IER; n>1, WHEFT M- FFE AL M, 9%,

N BHBILENCHEICRFF LR ANEL, REITE B,

(1) BELE (=D

n=r=1 BHRWAHBEEEE, EAFEHENABE KTV KPKETLHER. A
RKE LR, EXRYAREBLEHARTLBEE, DAL=/, 2RYARMHL

122

X

(4-10)

F1=1—F2

F (4-11)



RB—XME, IR EEEHER. ZA-ERZEBEE,. PENAREE- R _E25. UR
LIE-=RE MY RBELETX BN XAIERYH R AR REH.
—RHEEE, nrn=18rn=1/r, R-10) A U-11) 0] fF&ikH

dM:]_ [M]

d[MZJ =ri [ME:I (4-12a)
__nh i
F1 nFi T (4-12b)

R (4-12a) £H, IHEYPHATE/REREE PR AERERIAN n 5. 4824
FHENAZRN LS, SA—XMALEXNHRRE, E4-1 Finm. 60CT K (n=1.39) -
KB (r2=0.78), MELHE (n=3.2) LMW (.=0.3) EWELXFHPHER. & FiL
REmEitE,

1.0

0.8f

0.01/0.0]
0/0

| I—

0 02 04 06 08 1.0 0 02 04 06 08 10

h h
41 BHEIEBEHLEL (nre=1) B 4-2 AEBIEEEE (r1 <0, r<0)
M t¥FERI A Mk F8FH ri/r

(2) ZBREILE Gri=r=0)
n=ro=0, RPFHAHEBABSRAMAEYE, RS RAEILE, HiLLR
Y WSRO RE AC R MR . AR R g, ERWA RIEE N

diM,]_ i
vyl (4-13)

EREF-fABALR-%ZF1=050K¥E (LE4-2), 1 5§ fL HEX. RGYHE$
WA AR RHESHITIEEN, SROMNEEREETE, EFLES, B THEZRME —
AR,

SR ERRE SRR A, MEXREFARERR-2-SM RN ERREENEG .

mE r, =0, n >0, 51]]:_&(4‘10)* a] fa 4k

d[M,;] [M; ]
a1~ T M, ]

M| FBBE, n[M]/[IM <1 B, ATEREBRK 1 IKZHILEY. M, £
Rig, B4gtmeElk, o (M] f1 [(M:] REET, UEEYH Fr>50%., 60CHEZ
# (rn=0.01) MERMEH (=0 HFERXFTEAHFT.

ALY BT HR S AR X RTAEN A 4-2 FiR.

(4-14)
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(3) mre<<l W n=>1, <<l HIEBEEILE

XAILRME SHELREAHEMY, BATHALKN LN, B5 5 AKX,
A 4-3 fix., XRHFRE, MAZH (n=1.68)-BBRZBE (=0.23), PRFER
HEE (n=L9D)-WNHMEBHE (r:=0.5). XL (n=55) SEERIHEE (2.=0.01) ¥
FAER n>1,r<]l, KEARTAIERB LB RENE FX—2%, BLEFEL, B4R
SHUBRERZBEETHREZE, RZHBEER, B A RABERZBEEEE
Y, GRILFEFRAFMYBEYNREEY.

n<l., r>10f, MILRYAHBRHELESHLENTE.

1.0

1.0
2

0.8 0.8+

0.6 1 0.6} o0
O &

0.4 04t /5 0/0

lelll
02 02
0 02 04 06 08 L0 0 02 04 06 08 10
J A
A 4-3 A EEAR G 3R g 4% | A 4-4  AFFBAEAE bt B 28

1—E@ZH(rn =168 BiBRZERR(=023);
2—K MW (n =55) -BEMZ B BE (2 =0.01)

(4) nre<<liin<l, <] WEHEBHLR

XELRME S ARE —LR, RN RYAHR 5B EHRAHE, FREREA,
R FRBOEEPHEE A, BE M 1/dM =M J/[M: I8 %4, X 4-10) 77 LA
RHELAEAR S ERENRER.

(M;] 1—r )
e 1= i
Fl_fl_z__rl_rz (4-15b)

Bri=n<lif, AL F F=f, XRDEARBEHAN THEEEESHER. X—
B RERDSBTF, MFEEE (1=0.83) SHEMRERE (=084 #E, n<l, n<l
Hnrn#r b, EEMENEKAAFERNE, WA 44 iRn, XEXFAFRE, WXLHE
(r1=0.41) 5H#E (=0.04), T (n=0.3) 5HBH (.=0.2) %,

rir; L TEF, WHEE TFAAHELE,;, nr WET 1, MELABHREE, 0<nrn<l it
ML TEHFILE (F,=0.5 FERENAL (Fi=f) ZH.

(5) “mB” ¥ (n>1 H rie>1)

n>1H >l HECEAF, EZE (n=1.38) 58R "MK (r=2.05), X
BLT . PiFREE A AR T LR RE, B BB RY, BERRERET 1.
R/, BM 1M FEBEHAK, BERAXFMTERH&EERBIEREY ™.

n>1 B>l EBEHEZBAEELS, HHEZERAARS n<<l H o<1 BHHRE.
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4.2.3 HEBYWEARSHULEMNXR

(1) T

oo e, BT HAEERSGEREAR, BRERAS, BRUHARFAETHkE
M. PIEBIRHEALEMAE,

r1>1 0 <<l B, BEBTARHIRINE 4-5 PROMLZ 1. &
BRI R F] KFAEMN O EGAERHER 1. X
AR R R f B, PRIt RA R F e,
MR IghZR 1 EEiskrm. &8, &M, SER, L
HEMEE —CBMBYEY M, Bk, EEERMILEYH
BHARY —, GEEHRMH, YN EREFHHRF, .

MmE <1 Hr<l, WEHIKS, WHE 45 PRk 2.

M 4-5  StR P wRaT o L
frETFEEARE, ERM&LTHARN LT, SARYHR B 28 4G i 1

AR S ahLk 1 M. {2 fi KT4E L4l et sligk W4k T 5t
KMTFH, BRILRYWHAR F D TFRELER fLr. R AL Fo BB 3R i oK.

(2) HEY VAR HLELRR |

B Eobr, BREHER A, HBYREAR F . ABYF A REF 5k 8k )
fi- BURCHEX, At B IIHERMNER LR,

1944 47, Skeist GRIBATE DS, BREZCHBAEARPHRAENEEREI M, B
MR M BEEPL, IR >A, YdMEETHEN, EBYhHET M &Y
FidM, REREP M K (M—dM) (fi —dfi). TIHREG, ERE. LRYRE X
M, #FT R .

Mf)—M—dM) (fr —dfi)=F.dM | (4-16)
dMd f; BB/, AILABE S, R(4-16) ATLLEHER T, 2l fa Bk,
M dM_ y_ . fl df] B
.(MH_J-—IHM“_Jf?FI*fl “-17)

Eir “0” AEREH. £XU-17) BoaXNHBLE, £ HERBES RS,
AR C A ALRYRAR (M —M) SEHRBKE M HESL.

_M-M_. M _ _ )
C="3m =l=jp R M=MU-O (4-18)

20 f42 60 FEAR ], Meyer B3 Fi-f1 BIXRERXUA-11) RARKU-17), FnE
| B M fivesfz\8 fi—2a8yr
C—l_;ﬁﬁ—l_(ﬁ) (Fz) (7=s) (4-19)
A4 MNMEBEEXNT .
, N
l—rz

. ]—?"11"'2 3__ l—r‘z (4-20)
(A=) (1—rp) T 2—r1—r

___n
1—n

a—_-

b4
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Kruse §4 X (4-10) 4, LF|H, wBAKU-19),

MR U-1DEH f1-CRR, HAU-1IDK Fi-fH R, Rol#—ERE\ FI-CHER.

KEFYFTRALHHARER. AR REEZHEH M =1mol, W A =M]/M° =M,
FAK4-18), FLRYEF R4 AT T iH5H

FFT;;__IE:J‘?"HECHI (4-21)

BRALA 2D MR (4-19), HE fi, HBEHEEEE £ I#HLE CREBIERYFHA
BF .

AFEZRHEER, Mr=r=1. n=rn=0, nro=1, R4-11) Kok, RAKXWU-
1), BomAELBL, BAa4dR4emafL.

ﬁﬁg‘ﬁfﬁﬁtﬂﬂﬁ%ﬂﬂn Bln 60CE|LIBFEEFR Z MBI TE R B HI N rn=1.68,
r2=0.23, EWHK f1=0.6~1L0FHENAN, Fi-NLi LFETHEREXR.

F,=0. 605 f, +0. 395 (4-22)
RAXWA-17), BREBEHEE B4R
.y 1_,_,f? 2.53
C=1 (1——;‘1) (4-23)
ToW (n=13D-KZH (r,=0.78), HBH 10
(r1=1.26) -HEHEFMHEBE (r2=0.67) HEHILBHLTHE U
X fol Ak b 30, 08
HER U199, XU-11) AR A-21), HETEH g:rn.a- F,
fis Fi. IS5 Clal X & 4R, AfE AL zn“_ =
(M- EFHRBRERE (M) R84 R-5% 10 R i & '
HNPE 4-6 B ° p F;
(3) JERYIF 3924 By 12 0 02 04 06 08 1.0
MTFHAEE LI EMEEL SR, HEYYE C=1-3%5

WMEREERARMR, AHEAETE, FEELARE

R, Bt 2 b, B 4 R R St B LR B A E*;éﬁ;iﬁiﬂm
RE, KRBAR BRI RY, iokmy, | SOROOARARER
— BT RA =, PEATRAEELAR, f=F —F,=0. 484

O #EHFHALEN—KEHE % n>1H <1,

LM, hER, AIRALE. AlNEZH-BERIISEELE, n=1.68, ».=0.23, BMZ%
FEE RN 3IN~15%, FELEARAKRNG, HEYRERE - KEHE, EHREAE<CY%, 1
LIREH R A AR ILRY .

@ #HimFEREEE 4n>1H<<l, UM, 3FER8L0, RHKE. #i,
HESREON A ZEARERE (n=2.7T-8HZE (r=0.04) XBH. Hr>r,
BERGPEZE HEE=92:8, ABRIELEY P OLNHMZANETE. AHLELE
F, NEEHESRE, TANANEER, AEEAFREAREE, B4R LEEY
— M EY.
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4.3 ok EDMES NIRRT

DBt T KRBT AR, FHHRMEARER LR, BRTHEOZEFILER, &
TR, F—K2FH M., M BETTHHFIFARY, FESSEEFHHHRE.
P RKaFZEIERSARAZEN,

LLri=5, ro=0.2 FEBMIERERIHA, (M ]/ [M]=18, &K (4-10) 18, B
d{M1/d[Mz] =5. XFARRKITTEHTESE 5 M THBRMWEE (WHSMIED f
1AM, AR (TR 1M, B ME MR, KA R H I3 5 K8 — Fi il 5
B. LhkE, IM B, 2M B, -, M) BE T GEHFE, HF— BB LM, 1. 2, -, x
FRYEEEBUS

~~M;—M; M; M; M; —M,—M; M; M;,—M; M; —M; M; M; M; M, —M,—M,; M; M;, —M; M;~—

HEROMAALELURSES S, o ASEES R,
HEREM 58 M . M iIIBE-XNFZESRA, A MM, «F1 M) M; « 58 38 43 5
H puFl piz.

.. nM]
pu=1 Plz—r1[M1]+[M2] (4-24)
FH, ElR MoMz - Mo M, - HER 4580 poo F par
1y r2[My] i
P2 =17 b0 =M T2 [ ] (429

B Mo M, B =M, BE, BiEZmE (=—1) ™M, 85, mEL— M.,

[ MB—
""‘"“'Mg M] M] M] M] MI Ml"' MI_MZ
E-DM; —1 1M

%ﬂ IMI &[_(Ml):ME_] %M$ (le).ti‘—J'
(M) == "pra=pf ' (1—pn) (4-26)

X (4-26) HMUEHBFFIHBS AR, BUBHERS P - REBESHF BB (3-
67), HE®G [WE4L-7()] th5HE 3-13 Hl.

R (4-26) FHBR =M BB EAEEARM rn WERE, 5 r XX, ERXT ARt
BE-HEARTHIERYEB .

M, Bl M Bt [—(Mz).—] BBE (pm,)-H

(pm,)z=7p3 ' pa1=p3; ' (1—paz) (4-27)
5:(‘1’_2?} ﬁﬁ'ﬂ (PME)I% rz H{]Eﬁa ‘l-=:|‘ r %*n
M) BB KENy, TS RPHBEEHX AR (3-69) KE.

_ z = — 1
NMI = Z I(pml)xz 2 xpf l(l—pu):l_p”

=1 =1

(4-28a)

RE, =M, BB KEN
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X

— = . 1
Nwm, = ; x(pm, )z = Z; TPz 1(1*P22J=1Fp22

(4-28b)

#A(4-28) h, c A MiEE M, EBIEEKE,
T 1,23 HEHN.

Plri=5, r2=0.2, [Mi]/[M]=1 R#l, ##&
R4-24) HEH pn=5/6. FHHERU-26) IHHH
1M, Bt. 2M; Bt. 3M; Br MR E 280518
16. 7%, 13.6%, 11.5%%. dHkda R, =M BH
WMRMABRKEMMTRE, WE 47 fFn, BT ZTRRPEBEFIISN (2
A (4-282) HEM oM, BEISKENy K 6. mED A (b

gE—#E oM SRS M 2o, U
100 MBI, BOYEEBRKENY =6, Hilt My BT =600, 1M, Bt &% 100X 16. 7/ =
16.7 50, &5 M; BT H ¥ 600 (9 2.8%; 2M, BE A 2X 100X 13.9% =27.8 BT, &
4.6%; HAeHHE, 5SM; B 6M, B My HooHd 100 MEBR P HATE BB E 4 HEK,
%6.7%, HMSTHE 4-7(b) HihLRroid(s.

HIEX(4-26) ALK (4-282), =My BEHE M, Bo¥ b4 My BN BB 8T h TR

8

L =4 =]
.
)
i
r i

M B
MIAB/% M BERER/%

L)

&M,

IM|&¢M]'¥‘JE&

=

5 10 15 20 25 30
M, R K E

z(pMm, )z 1 )
EI(pM )I=IP11 (I_Pl‘l) (4'29’)

A (4-29) SREERRSHRBASE, WA 4-7(b) B,

G, dulsRi =M, BERHF& M BTl

mEESEABK (<1000), ZBHEPPR KA FEH KO TFHREBRD A5
M. BAE>5000 G, KT HEEEBFFIMABEE.

BABHER, BTURESH - THRPARMS TR FEARRYPPEITIE n/n F
FHAEB B KE KNy, /Ny, » ¥R (4-282), A (4-28b), A (4-24), K(4-25) K%
ZRA, RATLEAERA-10) HANERYARTE.

ﬂ_1=_ﬁM1 =1f(1—_il11}:[M1]Xr1[M1]+[M2]
n2 ﬁMz 1/(1—p1z) [Mz]" re[Mz]+[Mi ]

4.4 BiIAR S BRE

HESIL YA R RN, BT AR 3 MREN, FERIERBE: —RATKIGHE
o HEESTER, XBTFNETR “REMKRNATE, XRTRAOFMEE.
R4 S AR AR ARXFEMEE, LRIERYHABRT B E—ENRE.

BEE TSR AL . A A B ARt K B W 2 B R AT B i B IE R AR, AU
KT AR B ERE R AR, XM (M) -KTHE M (M) ARE—1T
WAEH T, HAMBATHRT B N EZHAEE MM SRTH-IHRE M R
[R5 P BB MR, FEIRERATAN R T TS B S K SN AR T M I
Z a4 S BRRYEF S . A, BEFEZRUB T, WEZH-FER. o FEEZH- WK
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B, PEAGRTE4¢-ZHBEME, TH-NHERPEE.
ZEE ~M M, fl~~M:M; s ~~MzMze FI~~M; Mz« BITEHERE, 3BT M3 /E S
R, BA S THMKEMNM 4N TERER,

E
~M; M, ++ M;—> ~M; M; M;

k r
~M; M, 4 Mg M, My M; - ku1z
Bass

~MzM; 4+ Mpg—— ~M; Mz M; +

L __ Razz
~~M; M; «4 M1£" ~M: M M, » kaz)

k
‘”"“Mg M1 *'+— Mlﬂ" """'Mz M1 M[ .

ka1z k
~~Mz M, o4+ Myg——> ~M2 M; M3 » 21z

k22
~M; M; -+ Mg—— ~~M; Mz M -

r .k
kg ra =2 (4-30)
~M; Mz o+ M;—— ~M; M2 M, »

H5#SK(4-10) BHAEML, £EH M, 1 M, BHKERK,

d[M: ] _ Riu+Rze1 +Riz1 +Ronn
d{Mz] Ruz+Raz2+Rize +Rarz

SIMiM; <], [MoMz+], [M:M;¥ET 5| 3 Friatibs,

kriz [My My ][ M3 |=Fk211 [ Mz My ][ M, ]
kaz1 [MaM; » J[M; J=k122[ My Mo ][ M; ] (4-32)
k211 (MM ][ M) ]+ k212 [Mo My« J[ Mz ] = ki [My Mz J[ My ]+ E122 [ My M2+ J[M; ]
[MiM» JHBREFBHARMBI TR, ALBH.
¥ L= RAKXU-30), & X=[M,]/[M:], W&

r;X(r]X+1)

(4-31)

1+

d[M; ] A X+1 )
LT AR (4-33)
X(?"g +X}

MR BEH BRTRI AR WL, WHERENEIBOTBERX, HELXA KLU,

d[M1]_1_+_r;X(r1X+1)
d[M: ] rnX+1

r=0.072, r1=1.0, RARU4-30) HBABLEREYWHR, SERERLEVES.

4.5 ZouItE

FEEBENAY, XBEHART o0, ZcHREBREE, WotRBaAEHER,

FRE=THEYLZ UMM EE AR EEFEE, MRS = REESHREE. 6
m, EZH-BRZEE (15%) XEBYEE 1% ~2XDkMETRENEER: ARE-N
WRPER (T%~80) HEYPMIN~2NKER, THERNEEAORGHEE; L8&-RH

129

(4-34)




WALEP I 2% ~3N MK, WAHZARBARRKREDER RS,
= ARYLHABRTBITUSR _ R FRHETHES.
FREERK . 6 B I, 9 FEEMK RN RTERFENT .

M, ++M;—M; - Ry =k [M;+][M;]
M, ++Mz—=M; + Riz=k12[M;«][M; ]
M, » +Mz—=M; + Ris=kis[ M« J[M;]
M;«+M;—M, * Rz1=kn [ Mz ][ M, ]
Mg+ +My;—=Ms » Roz = koo [Mz+ ][ M; ]
My++Mg—>=M;- Rza =kaa[ Mz + ][l M; |
Mg+ +M;—>=M,; + Ra1 =k [Ms+ ][ M, ]
M+ +M;——=M; Ras =k3z [ M3+ ][ M; ]
Mje+My—>M;- Ras = k33 [M;+][M; ]
6 MEREN

Ml—Mg Mz "MS

r: ?‘12=@ F’zsﬂkﬂ

k12 k23

r2: r'21—k£ raz=k—33*

: k21 k32

3 MR RERR
M
—d[dtl:I:Ru +R2 +Ra
d[ M
_d 2]=R12 +R22 +R3s2
_ d[Ms |

=Ri13 +Rz3 +Ras

=JUHEE, 3 FEETIK, 9

(4-35)
M; —M;
r13 Zﬁ (4-36)
ki3
31 =kﬂ
N ks
(4-37)

LM ] [Mz+ ], [Ms- JRARE, TURE=THRYAHAB I E. F 2 RSl

T MHMNA 2 BN TRER.

@ Alfrey-Goldfinger fEili TR A BE

Riz +Ri13=Rz +R3;
Rz1 +Rz3 =Rz + R
R31 +R32=Ri3+Ras

B RB =mit Y AR Ny

d[M; ] d[M; ] ¢ d[Ms]=[M; ]{
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]:Mz]{
[Ms 1

(My], [M:], [Ms]

rsiral ra21raz rairas

d

[M1]+ [M; ] +[M31

rizray rizriz Tr3zris

(M:], [M;], [Ms]

1

mnsra rzaflz riars;

i

(4-38)

[M :[_I_[ME:I [M:‘.]} s

riz ris
} :

[M ]_l_[Ml] I:M:i]

rai rz3
(M) [M:]
[M :|+ 3': rﬁ: }

(4-39)



(@ Valvassori-Sartori BE LR A S H.
R12 =Rz R23 =R Ri3 =Ra (4-40)
BEE —MEXWFE:

d[M, ]+ d[M; ] ¢ d[Ma]=[M1]{[M1]+[M3]+[M"‘]} :

riz i3
[MEJE{M+[MEJ+M}= (4-41)
iz ra ra2z

[M; ]2 {[M‘3+[M2]+[M31}

ri3 T3l raz

Ham fAHE240 3, 851K MAEE.
015 2 = B B BT R, R AT U R (4-39) R (441 WM =Tt Ry
R REIRE 42, RAEE— R RS . X R AT DR T TR

R42 ZaHARPWEARTNENTRE

A He £ AR EEDHR(ERTE/ %
R ok BER S8 % LR 1 BRBDHE | HRAG-4DHAE
YR, 31. 24 43. 4 44. 3 44,3
1 HA B 9 45 R P R 31,12 39. 4 41.2 42,7
R _®ZE 37. 64 17. 2 14. 5 13.0
H B 14 4 R T 35. 10 50. 8 54,3 56. 6
2 7 4 28. 24 28. 3 29, 7 23.5
R —_—EZ®E 36. 66 20. 9 16.0 19.9
E YR 34,03 52. 8 52. 4 53. 8
3 P 34. 49 36. 0 40. 5 36. 6
R_EZE 31. 48 10. 5 7.1 9. 6
X748 35. 92 44. 7 43. 6 45. 2
4 E B 9 4 8 36. 03 26. 1 29. 2 33.8
7 B 28, 05 29, 2 26. 2 21. 0
*7.1 20. 00 55. 2 55. 8 55. 8
5 V4% 20. 00 40. 3 41. 3 41, 4
WZB 60. 00 4.5 2.9 2.8
* 7 48 25. 21 40. 7 41.0 41.0
6 L P AR B T AR 25. 48 25. 5 27.3 29. 3
VI 46 Bl 25. 40 25. 8 24,8 22. 8
R o_E® 23.91 6. 0 6. 9 6.9

SRRTIRA, W AEREGE, KERRLT, RABRAR 39 MR
(1)) T, WRERS.

FRA KBTS, RS T SOROT 6 B B SE IR AT o . 24 3L 22 P A
o B3R5 B i SRAEAT UF X0B = TE S HOT AR | |

4.6 FERFE

FEREELABRYHUABRTBPNEESH, THEAWLRT N, ] KA EKHRE
HELABRYHR, B, FRNZRBEERRE., AXRFRIHROLOBERREENR
% 4-3,
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£43 HARKHERE

M, M, T/C r ra
RE_H 5 0.75 0. 85
G ¥ 50 1. 35 0. 58
80 1. 39 0.78
T 4% =g 3 40 0. 3 0. 02
RN PR 90 0.75 0.25
AREMPN 5 0.76 0. 05
- 50 8.8 0. 035
RN _E 50 0. 80 1. 68
7 4% i 60 0. 40 0. 04
P 3 75 A R T AR 60 0.52 0. 46
EF [k 3 Ll 60 0. 75 0. 20
W87 60 1. 85 0. 085
Wk 60 17 0. 02
RBZEm 60 55 0. 01
H O R ~ 80 0.15 1. 224
75 B B AR 50 1.5 0. 84
7 8 B W oE 60 0. 91 0. 37
HE 60 2.7 0. 04
Kifk 7. 1% Bi 50 4.2 0. 05
7 4 R P R 130 1. 91 0. 504
W _EoH 60 2. 35 0. 24
5]
TENERT M HZm 68 10 0.1
KR Z W 60 20 0. 015
HZ® 45 0. 06
RS MRZEN 60 0.1
W2 ER 60 1. 68 0.23
s W& 68 0.1 6
RS8R 7. 0% e % 130 1. 02 0.97
7 . 50 0. 04 0. 015
a-P X7 H 60 0. 08 0. 038
R_¥R7% 60 0. 03 0.03
L 3 8¢ AT 7 % 60 0 6
HEEERTR 75 0. 02 6.7
Y R P 75 0. 02 2.8
] 75 0. 055 0. 003
=WEiE 60 1.0 Lo
ik Wl 7% 80 0. 85 0.15
RTH 80 0.3 0.0

4.6.1 HEREMAE

REER R, T LA REAC L THREA (<500) LRWAH R E PEAM,
Aot E BRI, ERYA R LI FT RS . HSM i MU kS

b, BB ARG RN EASHEAERKENE.

HTHGERERER, GETEIHU LMRARE, REGMUERYUAR, REEAT

5| R,
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(1) phek#l& ik

WMEHAREKAR K EEBESDHTIE, BHEAE 10
ESH~I10NUT, ABRYLLrBRHHE, MWEER, %
Fi-fi &, RIBEEHE, AR ZENPER . o H,
HEREMN HLRTE F. WRHHENF-fHA BSEHER - 0.61
Ay WEHHEELEESN rn, - E#W. —BREILK, B 0.4f
DiigBlemifE. I ARIXEEB, BAETIHRNE, & ozt
R TR ik . o

(2) HEAE N 0 02 u’ﬂfﬁ 08 1.0

XEREEHMHTE. BU-10) EHRTR:

Eﬁ]{ﬁﬁf%@%ﬁﬁ -1} w2

ESN~10 MR REMT, HILHSRIKRE 5 F7T M 3E B ARAAR (4-42),
HA I rire HE. RRBEXXXHEHHLOLTRE . 2 H, WA 48 Fin. XXKR
MA/NSERMERBESR X, -

WA R (4-10) HEEBR AN, AREERRERELE (>1046~20%) TREER
E. HEED, HBLRH.

081

48 HRAENERTERE

(3) WK

4 p=d[M;]/d[M,;], R=[M;]/[M;], Al (4-10) EHER X (4-43) fF1 =, (4-44) ,
ER—=n “?’21—2&2 (4-43)
&%_J—-'rz-l-n}%z (4-44)

B (4-43), H—4o—1)/R % p/R? HBE, B—HL, WHE 4-9 Fim, REN r, &
BH—rr, #HAU-44), l1—4H R(p—1)/p X R /pfEE, NHE 4-10 fF~, WKRE N —r., &
%, FRRRE, KRR -, o EATREARER,

-6k
% /
™ gl
s .
[~

0 005 010 015 0 10 20 30 40 50 60
P/R: RY/P
49 HEZERBEHEHE A 4-10 FERERBEHEE
N-ZHBERABTEM,) -FEN (GRFRE 4-9)

HERHREM,), n=0.07, r»=0.7

AR ¥ FI S B RS LR BRI R L . 7 . PIIBAR(4-19), 4 fi-C A,
HITENBE rn. ro BEE. BREB . » RAKRA-19), £EDHEFRME,
HRATEREERELSARE, FAMRMUEFEE.
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4.6.2 EMERENER £44 BEXNERBHEBE M =74

HERREHHENKERYRZL, W M, T/°C ) .
HHMKEERFRWERI LB EEE, A 8 R Y 35 0. 52 0. 14
AHHGTERE. EA. BRASMERERN 60 0. 52 0. 46

131 0. 59 0. 54

P P 3 60 0. 40 0. 04
(1) BE 75 0. 41 0.03
ERBMWENLH =k k12, A 99 0. 39 0. 08
d(lnr) E E T 5 0. 44 1. 40

nr1)  En—Ej; ) .58 1. 35

dT RTZ1 (4-45) Zg gsrs 1. 39

AF, En. Eo AR R KM XKW EILE. EHKEAEBD (21 ~34K] -
mol=),Enn—EnZHRE/. &R, RENEREROEmMHIFALAKR, LE 44, XEBIHAE
WEMAZAXEKR AR, MEHFEOHL, HEREEREBIORE TEAE., &
rn<l, R kn<kiz, K En>E, BEFH, BHABBRKKERERTH L) MAE
ﬁ: klziﬁﬂﬂﬁﬁu %%s ri ﬁﬁﬁfl’.ﬁ! I'rﬂ 18, ﬁﬁr ri>1 #f, *ﬁﬁ ri Eﬂﬁfﬂ‘ﬁ
TFEfE, BREWREIL]L. 82, BEAR, SaBEELEImER.

(2) BN

HRRMEAWELSRERZ WAL, FRESQEICREBEILREy B, FlmE
0.001MPa, 0.1MPa, 10MPa F, HZEHNHRRH B WRIRHITIRE nre 25108 0.16, 0.54, 0.91,

(3) &

BRI ERREREm, Wk 45,

MTEFRE, BB 6 T

B, MEEKERMERENEHEBRK. R 45 FZHOM)-FRETERPE
(4) HEE (M) EF BB FRITRE
0 pH MEERKTIEERBHEL. BRE ki & r2

ik, MARFEER (M) MIN-—ZBEZE #* 0.570+0.032 | 0.46040.032

= Hfg 0.480+0.045 | 0.490-40. 045
(M) Ft%, pH=11/, HERNHFER M DI EFM | 0.44040.054 | 0.390+0.054

EXEE, SBEEES, HHER, #& n =0.98, 8 0.35040.024 | 0.350-40. 024
r=0.90, WEEREMIE; W pH=7.2 &, M,
AR R, AN Ek, EHME, % =008, »=0.65; WHMEMRK., LKL, FERE
M5 AT AL E R W Rk
oo mA B RN . AnELB-PENERTEABE S TR LR,
50CTF mr: N 0.212, AARFEWERERILER, rir (EBFFER0.014, FEXFILEK.
Wb, BEFEAR, XBEYHRTESENRES . XTHEESHHANKESER
K EAEEREARRFSIEN, FEZREASHEA. HUNSHEFRBHERHBTILRS
FLMALE, MEBNBEEKPREEE.

4.7 MEEYEMAE hXEEE

MK R RS BRI, RYFKNEERNEREEERKERTRHRD. #
M FH 4 3 < T R R R — S BOR U [ HI T B e B MR AT . IR Z ARG k= 1451
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mol~les™!, EEMRZHMEEA kp=2300L+mol'+s7!, REFRIANEZBHEE D TREKZ
Ml LR ERZRAERNEE R THRRZ BN, AEREXZHE BENEHET/ TR
ZHBEEHEND ., HEHBEWAKEEN, fFH5B5FEMadERE; SHAEM, HEM
BlEEN, THBRSFRMEERN. EREXNHYFHITEEGHERE T XRER.
4.7.1 HE&FEH
R 46 PR RENBE (1/rn=Fk2/kn), RARF— B b 285 808005 32 XY
KERFHRESMFAMBEEO AR KERTRZW, ATHRGEEHREOHTEE. £ 16

. YINBUERRAFF BN [ — 8 3RS, PE 5 RREREKEEZHE
H B 2SR |

£46 ZHERUTF-BEHENEEE (1/1)

3 | H %
H i3
B S- VAce VC- MMA- MA- . AN-
B 1.7 29 4 20 50
S 0. 4 100 50 2.2 6.7 .25
MMA 1.3 1. 9 67 10 2 6.7
3 7, 4 3.4 20 10 1.2 1.7
AN 3.3 2.5 20 25 0.82
MA 1.3 1.4 10 17 0. 52 0. 67
VDC 0. 54 10 0. 39 1.1
VC 0.11 0. 059 4.4 0.10 0. 25 0. 37
VAc 0.019 0. 59 0. 050 0.11 0. 24

M 4-6 AIFH, KB AEMNESES LT MRS . ZBEHRE CH=CHX BE
Vg JF T HEAI T |

X: GH;—, CH; =CH—>—CN, —COR>—C0OH, —COOR>—CCI>—0COR, —R>—0R, —H

MEATAIUEL, BHEFERKFSHKEFHER. £ 4-6 RTRERAHLEREX.

4.7.2 BEHEFEH |

ri=kn/kiz, EPF A HYETHREM M KERTR L, 1 kp METN S, Hik
AR kiofH, —20A ki (HEILFR 4-7.

247 F—EHESTERREREN ki Ffi: Lemol™!es™!
& B m %
L '

B- S- MMA- AN- MA- VAce vC-
B 100 246 2820 98000 41800 357000
S 40 145 1550 49000 14000 230000 615000
MMA 130 276 705 13100 4180 154000 123000
AN 330 435 578 1960 2510 46000 178000
MA 130 203 367 1310 2090 23000 209000
vC 11 8.7 71 720 520 10100 12300
VAc 3.9 35 230 230 2300 7760

R 47 FRBRATEEE, TURRE dENHENEE, NEBGEREKEM: mRPEN
FIBHE AT g kIS, M ETT FARRMRT . MRRENERER, RESHKFSAH
EEHEUWF AR, HAEAKFBOFAHERE. SIINZK Z 5 AT 1 2 B Z R R AR A
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50~100 1%, HEMIMEHEHBENEEDRELE B B 100~1000 fF, TTH, BRMAE
Sf B B ETE R W O RAFEREEE RS L, Hik, BRI MREYRE R PR
KLIBEIK,

4.7.3 BREVNPEEFEUEMBEHEFENER

IE 40 351 7 2 i s 26 B FF) SR S flil 1) — B, BRARER A L B8O L B 14 201 0 2 BEL 2K R X B
hEGEERRAREES AW, BEEREEAR—.

(1) FEHE3 R

e 4-7 FroIu B i IS HUWF, ATRIEEEBON N B h EFE N RWB R, ELHEA H
EHPHMERSHhEME FRERE, BEERE, LPEBXEmEPBHEERN—
5. —CN, —COOH., —COOR %ZRX B hE A ICEWBN, X3 H b1 E TS B AH
F. MR, IR, ZBE. BFEARARET. AETLEARBESR TN AHEMAE
Al, ALK, RRLBAER. CARERSTHRERMRER. n-EEZAKRRALURERS5H
MEEERFEGHER, BIEIKBEEER, MERIHERAEFAER.

FERAAMAMERAEL THIMUROELS M) -BRIAEE (M) 36, %k
EET 4 FhEEC S N R B B AR AL AL, B G O o BV MR B 0 R Y
B

S + VAc—VAgc- ki»=3.9
S 4+ §S——=5- ki =k =145 r =255
VAcs + VAc——=VAce kaz = kpz = 2300 r: =0, 01

VFI.L‘:" + S——S. kzl = 230000

BR, KEHMEZRAHEBRESKREENERIBBAKRZXHEK (h2=3.9),
MG EENERZEEAGESREENEZ B A RS RERZ XK (k2 =230000), —
BEREXZHmEHE, BESIABMRIABEARES. Lht, XZHRBRESHERIMPEI
B, AEEEEAAMYEY. RLHRETUEFERZBREEASNEER, BEAXLHB
TEHRERZIG, BRIBEATFHAE., A THZERZEHERAKYEER. X2
HREAMTEEER, BEEdEEEIMN, KERERE/N (kn=ky=145), BEuiEE
AFETIL/I; MBERZSENE dEEERERE, B REEE, BUEEN
B (kyy =k, =2300) #HTRES, BESEE ATE LN, .

B H B TS A KA B B8 A8 AT LA B F E I+ RO (R
ZREMAMBEERES . H 411 ARAHBIHE.
—HEHEFAR, RERBEHESRERE L HAE
BERE B 4R T3 AL s 55— 4 &% &k Morse i
%, RELRBOBEE., WAMKKNZRARARE I R+M
K5 ERNHIES, XALEAMEABER # :". R+M,
SHHEHRE., WHLEELRAERTEMLE, BL | ]
fRBR A, IR A BUR X [ 2 E o
R K T3 R S YA R, B P Morse i 42 PP R -
EIRBERS LR I R M ERE K. H BRI R TRIBR 5 IR —

RIEE 4-11 FIbBER K/ (ZRPHKE), K Bl g haS5akEmnees-miE
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AL XL G/

Ry+ + M<<R;+ + M,<<R:

+ M<R-

+ M,

TR s RFRICHE X IE VLB T 4 2405 IR 2 40 MR 1R 4 398 < S 759 56 o 0K /N IR
(2) AR
FERMREk, MAEK, EREMAHERERFPHAR SRR, 0 FEEHS

Rppppigdr g, WE FRANEHWFIES, XWKAESHTIHR, M. X

PRAVEAR P38

WARER/DHERSE 4-8 B, WHta FEANREKLTE L, HBa FRAMSAK
RFETH. HREKERTOARERQT, MREMZELR, W REKBEET 0, 32
BT e R £
SWEMRK ALK, MELH, CHBEBMSHER, ROEELHE (BFHHE MOKRE
(BFRE) MEEERIEHEK, iﬂﬁ&iﬁﬂ%ﬁ%%ﬁﬂ-&%ﬁﬁﬁ%#k RS ES
HITE BORE(E 05 AL RERR AR, DT B SL SR e 1 fm

48 BEBAMBL rr WO

— S HE R AR, WM TR BRET (ERBRED). R TR M 28, Hfk

ZIHR @
-1, 3)®
T =46 (-1.05)
0.98 | ¥ Z4(-0.80)
0.55 | BARRZIBAE (-0.22)
0.31 0.34 0.39 | @24 (0.200
0.19 | 0.24 | 0.30 L0 | PEFIERTEEE (0.40)
<0.1 | 0.16 0.6 0.96 | 0.61 | W=EIH C0.36)
0.10 | 0.35 0. 83 0.99 | FREZMHEEE (0.68)
0.0004 | 0.006 | 0.016 | 0.21 0.11 0.18 | 0.34 1.1 | AMEEO. 200
£70 0.021 | 0.0049 | 0.056 0. 56 RTH_M 28 (1.25)
£ 0. 002 0.006 [0.00017 | 0.0024 | 0.11 | ST 2.25)

D rir HITHE A3 46,

@ LE. P TERT - RELHER.
Q@ FESHRefi.

DXRBREFAHESELBBEEGETEBDTRA.

MFH—-CH- + CH, =—CH

0=C =0

xﬂx} [ij GE:\O/EFﬂ_ [%]

H A E S Tk BT B [a] B e A R B AR DL

~CH,—CH +

~~CHy;—CH CH—CH

65 ﬁJxG/‘EﬂO |

prd

CH==CH

C=0
~o0”

FHAEHEW L -HEREREXRHEE KT, TS RAUMEAER.
(3) A BH & R |
HRERLEGMHEBMNA X, £ 49 AEFHERH

HAF A ALK ke fE.
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1, 1-SUBAR S 2 8 i) 37 BE OB, 3 R B 3% 249 HmE-BEEMBEEY L,

2 B 2 H 380N A B o B2 T 0 B 44 P 0 % 0 o &
m. mE 2 AMBRARELAEAFHKET L, W BB VA, . AN.
ALV [ e eSS . B, SRIAHEL, ﬂ:ﬁz.ﬁ 23000 78 2200
R-KRZHBMERB AR NOEEENEM 2~ w2k 10100 | 8.7 720
10 i, 1 1,2 ZRZMME R M2 ~20 . FOTZRER 1 S0 0

: -1,2-— 00 - 90
Eﬁmi%& 112-ﬂﬁ{ﬂaﬁxﬁgﬂﬁr ﬁlg& _:_._'_HLE- 23450 8. B0 25
HEZH. ARE,. BRIBEFRBRALE muzm 460 | 0.70 | 4.1

JeE, HHICRERL 1, - LB ER.

LB ARR 1,2-—F2H, TURHEARMAEMTEREER 64, XEFEAR.
FEEHEEWAFWEARS R EE, FmEERE. SURTEBUN, BN/, Fikp
BB =FHLIBEH T, XHILER,

4.8 QO-e

RREEARYHARIBPHNEEZSY. B WERKTHLRWE X TEHRHE, 100 F
BARHE AR, 4950 MTERE, LWPE i H, BARRD. BUFBREIREEHW ST
HeE R g B R ARMGRERE ., Bl A XK R Alfrey-Price #) Qe . &AW H -
BRLOR (] ) B T R S RN . BRSO RIBGR XK

k12=P1Qexp(—eiez) (4-46)

KF, PPr.Q AP AEHEMAEEEMNERNER,: o .25 08 B ERBKE
MR e B i, |

BEREEEABENRYE cEHR, e FM 1 Mg, e f0FE M f1 Mz -
AR, MBI B 5K (4-46) FEIA ki1 k2o ka RBIEK, BI85

r1=g—iexp[-—£1(e1 —ez) | (4-47)

rz=g2*exp['—eg (eg'—ﬂ)] (4'48)
S 4}

W EAPX AR, B
In(rire) =—C(e1 —e2)? (4-49)

MELWE . r, HEEMAKXA-49) Bl ea. e MR, REHAEEXZEDN
Q=1.0, e=—0.8 fEHE, LARU-149), K(4-47) FK(4-48), BRARHFH—BEH Q.
efi. HWH Q. efHlFE 410, ERAERERLRPIENHRL T, TLH Q. e HEMHE.

EREPNEE - ENLRIRE, Qe FBRTPAEBRACIECIBHANMN, MLE B H
FIAERE, Q. e RITEREELERE, BEQe FBRMARNAMERNXER. Q
ERPMEIHN, BRAEETREBENETSBE, ST =M/ (Q=2.39) X
ZW (Q=1.00) M QM K, BERBAHE. «ERATRKENE, BRHFEAFENRHFER,
HE e RIEM, MABEe=+1.20, WHEBRTFEAMNBERK c HHHE, MERIHE
R e=—0.22,
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410 ELBEENQ, el ,
Bk Q e ik Q e

BUT EE Z AR A 0.15 —1.58 FEANRRPE 0.74 0. 40
5k 7. 1 B 0. 032 —1.17 P MR P e 0. 42 0. 60
T 4% 2. 39 —1.05 3 2 1 3k 0. 69 0. 68
EZ M 1. 00 —0. 80 P ' 0. 60 1. 20
S B 2.4 0.026 —0.22 RATHR _ZM8 0.61 1. 25
B2 0. 044 0. 20 I B 0. 23 2. 25
WEZ & 0. 22 [ 0.36

LA QERBIAKR, e PRI, ¥MERKN Q. ¢ HITLTE Qe B (WK 4-12) |, Er
AUMENERET, QEMEER K, MLULRE., Q. e MiEM—X Ak, 4 EHEA
B, WEZB-TH. EZF-BHRZETHE. e ML —X oK, MEXZHB- DXk
Bf . KLIH-WHIE, WHBKGZFILRME .

0e=2.25

IR RORT TZHE =5
+2 ,.‘i‘=+2. !
e - 0=20.13
KT8 — FRg N-TREID R R
ORM-Z8 o BEZIBER ) ﬁF o | |
ML D~ R o] © i .
= - " o PEAMRE
T RE o A o
+1— ﬁﬁﬂﬁ’kﬁﬁiﬁ »] @Eﬁm% ﬁn %ﬁfﬂ &
% or- B % R A T AR
FRZIHEM | O ©
ARRTE ,  AARTE (O xmm PR ° FEAN
Cpd o FERMMTE| O o MREEZM)
nzflo WEZ®M | O FmMZN
XA PERMEINE | © FERBEREA N
o ' 4-Z
o 0 ZAR R P o SOREMIE | ¢
Z® | RmZER MEEZE | % simxzm
_Eﬁ%ﬁﬁﬂﬁ
0007 * MW
. | L L
-i———Q'Uﬂﬂ% o 14— #ja E ﬁ m T:ﬂ
BMA&HN o %!Zﬁgﬂ N-?I_'.ﬁa a- BB A R o y ﬁ-g& © o FIE=M
EHIZI a REXZM l o M_REREXZM
0.01 | 0.02 0.04 0.06 0.1 0.2 0.4 0.6 1 2 . 4 /] 10
e=1.77
RTHZHER
BH4-12 Qe H
4.9 JLREFE

HRBEREUIRYARZFH A B, IRYARNSEM KRN A X, TR
YRS R, Bk, S IL=FEITRMN. SHEML, KRG 2PHETIR. 4 gl
K. 3R, Bt RIERNEREER R,

B EEFZIEMT BER LRI SR RERTE,
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4.9.1 {LEEHLIE
20 42 50 R LUIRT, ZBREXRIENILFEER.

B EENR 4 A KERZ A,
Ry = 4] id[ME ] =k11[Mi+ J[Mi J+k12[Mi+J[Mz ]+kz2 [Mz + ][Mz ]+421 [Mz+ ][ M; ]
(4-50)
WEBE EXPREHERE, EFRARESERE. —RAEMHAHERLTRE, B
‘ k21 [Mz+ J[My J=k12[M;+][M: ] (4-51)
“REAESRELTRE, NS5 RERSTHEAFEE,
Ri=2ka1[M;* 2 4+2Fknz [ M+ ][ M+ ]+ 2ke: [ Mz + ]2 (4-52)

#X(4-50) HR4-51). K(4-52) B3z, #HE [Me], GlA . 2, BBASERER
.

_ (r [M; 12 4+2[M; J[M; J+7: M, J2)R}/2
= {T%&%[Mljﬂ + 2871 1261 0; [Ml 1M, ]‘l‘l’%@% M, ]3}”3

2.‘3»;11 1/2 2k122 12 ktlE
: ( kS ’ k5, ’ 2 (kyyy kygz )V/2 (4-54)

R, (4-53)

ORMRBIREE A H B b/ CROV HBY, PN R IEERERN SR ELIL
HREBIUMEREMLE, s PRHRB 2 ABEXL LMLS AR IEE 1. ¢>
1 RFEEFTFREXEKILE; s<<IMEHMTFERIL. _

61, O ATHLRME, n, - BRERR, WELRERER, 5, RTHEKX(4-53) HHHE
S, HARKEF TE 411,

41 HEERWOENrirn B

SRR $ rire JeimikikF $ rivs
EL/-HERT M 150 0. 07 K- PEARRTE 13 0.24
AP R 50 0.14 RZE-p-PEELE 1 0.95
HENERTER »rPEELE 24 0. 09

AR TREXELE > BEHEBEMNTFREIHEK (& 20
BHED . nr BIES, EMN, XBRBRTHREBNAE
Al FRNEK IEWEL.

B 113 REKZ M- T ERARTE (MMA) SR H
REBEARNER, MEAHERE =1 M =13 WHHE
ek, LRES =13 M HBHF. NE LA HEHER ¢ ¢ °
BERRO W {5 o8 05 04 02 60

R B OBWE XX PR, r1=55, rp,=0.01, B R Z A0 MRS
BEEEER; o0, R(4-53) AIEAERTR:

R_X105/mol-L* s
[= ]

B 4-13  FZM-MMA LR K
2[1»12])123}‘2 (4-55) SHEHRMER (AIBN, 60°C)
81 BB RIS MMR, HANLRA

RP=([M1:|—I—

r
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rn K (=55, FRXAABESHBE_TE/D, RAERERRETELR. REFXE
LI, BRIGEAERS. SNF—AEH P RATELHERERZ HERMHE RN
i A

4.9.2 HHEHELL

HRl¥EIAN, BHERSHEZLILE T #EH. TLUANSZIERYHE T B
MBI RS RE., HEF, BRI (kui. ko) FIZEXEILE (ko) WERFEARE, HE
CUEEROAGT, TERRISEX LSS BOEEES, Hik, FHEFRAEIEREHR
AHAH, FIHAGARNT BALEEREEE ka -

[Mye] + [M;+]
[Mie] + [Me]l 292 g wme gy (4-56)
[Mz+] + [Mz+]

P& EBER han BEWE . RRPWHBRE WIS FBNEREH, HIELSE
ko BIE R AR AP REAL L ERN R, HBERSR (Fi. F) PR,

k12y =Fi1 ka1 +Fa ko (4-57)
St H BRESEEERALH, 5 |
Ri=2k1z (M1 ]+ [Mz+]? (4-58)

BT R (4-50) . R(4-51) FMIR(4-58), HEIAr., ., B BERHIERERTE.

=(r1[Ml]2+2[M1][}42]+r2[M232}Ri2
p1/2 (TIEM1]+TEEM2])

t{12) kll kZE

R, (4-59)

Tm

Bl 414 HBRZBR-PARBRARARN 0B E° -
SRMRZMEEERSBXRMER, LRREK U5 ’_ii ] o
M ALSR, BRRIEREGREN Q-5 HRAF®, W <
FH—EHEE., KU BARAE, HRTEHE 00z 04 06 0% 10

R . AR 7. H R B R A 8K
HhERAMA LR TS, xepEgsr B4 VAMMARR Lo 5
RHWHR TR . A5 803 & 1k i R HOoE L E & VAc BRI BIHRER

TRMEA-5T) HH BEI®

S, EHE 20k T R R B B R 2 ORI A 1 4k T R 2(4-50) HH

BB, REREZI.

® X

1. EEHRR

HIRYEW, REATULRTHLE, CHELR, REIR, BEXRSFILE, TARENZH
R R AR RS EE R, kBt R AR RN T HE#H RS I EERTT.

2. Ry MR AR TR

— AR R R UAE RS RS, BREEXRIARDARMAKERNXBSY.

d[Ml]_[Mljx?’l[MI]_l"[MEj n fi+fife _ku _ k2

d{Mz] [Me]7 72 [M; J+[M,y ] Fl:?’1ﬁ+2f1fz+?‘zf% n k12 jr-z_ihl
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RROAAHBEE (=0, XRPFHIR (n=n=0), HERXE (n<1, n<1) FEHIH, K
(VR B ok TN

3. RY AR

RARH AR Y R H R PR AL R 2L . 3G YV 39 4 R T o R A A AR R P 1 3 ) R

oo [ATIATAST mtii-a=cger

ra
1—r: l—n
4. WY FINEH
ARYGESBRFI NG, INRPESRRBH X, THERETERS.
5. Bl A 5 B RE
A RE R KA MR R, ATARMREITH R H HENFEER R, Wk wms & E
LI RYH
6. ZICHE
B _uHE, TUESH=TGHEWHE TR, AT 6 TTEEE,
7. ERERWE
WILHAERE, HElEAREYHER, TLUESMERHNE, HEAEX, BEMRBREZRH I ERR
HEE, NATENLER, MRUSERBRNINETIE.
8. BAfkFn g M TEHE
BRER LSRN, RERN MG ERMA A AFEENEHEEE, SRR AFEw. HWHAMMEA
MEFEDERE. BREEERD, MHEAEKBE#ESK RZPR. REMRETHFERLE, BLRAR,;
MEHERKHFERIE, rirn—0, ZREHAE. 1,220VRAHBHAEHEMGHEXRAAEBYE, HT588
RIBAS B kAL,
9. Qe T
N Qe &, THMAKHERRBSIERN Q. BRI ¢ XEKEX.
k12 =P1Quexp(—ejez)

1—rre S— 1—rs
(1—=r)(1—rz) 2—r—r

=

Y=

rz=%exp[—ez (ez—ey) ] In(ryre)=—C(e; —ez)?

MEHXEZMQ=1.0, e=—0.8 ¥, RUTLORHLREN Q. . MBBAAKMN Q. «fH, THAR
R,

10. LA HER

J#EE$}Fﬁ7!ﬁ{t$ﬁiﬂﬂ-mﬂ#ﬂﬁﬁ!%ﬂ:iﬁﬁﬁ?ﬁﬁﬂﬂ

B F &

1. B, 8. BE. BEEXEYNEHNAMER? 2R XL RYERPRENESALED
ME .

2. MR H ¥R T ERESR OB YHEET TR, BN ARExXEEE?

3. N BEREr, » WEN, HEHEIE, LR, EH LR T REEEMKIE.

4. B ri=r=1, n=rn=0, n>0H rn=0, nr=1 %5, #EE =) HREXEMNER
FFAE .

5. ABEH TSN ERENERYARME, HUHKIE., A=0.58, [KFELBEMN F, X7

r =%exp[—eliel —ez)]

1 &

1

2

3

|

4

5

6

7

8

9

ri

rz

0.1
0.1

0.1

1

0.1

10

0.5

0.5

0.2

0.2

0.8

0.8

0.2

0.8

0.2
5

0.2

10
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6. BB PIRAAE (e=—1.13, Q=0.028) FIREFNMEBFE (¢=0.40, Q=0.74) SR/ IR, 2
HEHE? ,

7. PEAMRAE. MHARTPE. X245, kMmN, BRIME. MHABSRES T SR, %
BE Ay Emf BHEE. (BR. IAEREEE, THQ. )

it % M

. MZH-BHIAE. TEARBRTPER-EZBPTAGEER, ENEARITERIBEMEZ RN
15% (ARA2¥), BEXKREMNTERER, SRILERYELHR.
[Z2%E] Fve=90.9%(ARIBO=93. 240 (BR53E), Fuma=T76. 4N (FB ¥ =77. 3% (B
i%iig s 9
2. HEFNEBPERE (M) E XN Smol- L7, 5-Z%-2-Z B EMEEE N Ilmol- .7}, TEE =
0.40, r,=0.69, a. HAFAIRYERHR (LIERSEIT): b RILW Y4 R 5 5 0K 4 B H [ B 5 8
A # BE JR e L
[(B%%R] a F1=0.725; b. [M]o/[Mz]o=17/33
3. MM (n=1.67) SHEEBZER (r:=0.23) ¥R, FHEEKBWHILRYBRITHRM SN HEILE
BAE Y E AR A 5% (BERLYE BMRIAER, SIRFREENTHEER.
(2% K] a [My]o/[M2]o=11.5; b. 85 ik Haf MR M AAKR L [M, J/[M; ]=15.1
A, PIEEEREN r=0.9, r=0.083, EE/KEH N 50: 50, X FFRAHATIHHRMER.
a. REREARSHMAER b. B ERPHARSHLE
c. FHIEYOHAMRSFHMAR d. LW A F A
[(BZ%E] L f1=0.45 K. a. §4LE C=0.285; b. F1=0.612; c. F; =0.625; d. #%
5. 0. 3mol FFMEIFEM 0. Tmol ELMBHTEREHRE, RERYFTERRATHERIEK,
[(£%%R] Nu =1.19, Ny, =1.85
6. 0. 75mol I (M;, r1=0.9) M O0.25mol R _-WMZH Mz, r=0.4) HFTIE,
a. REBHPEZ I X3 ERTHEHEERNTH.
b. ERIEEYARAMPELEME, REFTHEEHN.
[(B%FE] a (pm )1=0.27, (pm )2=0.197, (pm, )s.. =0.533; b. f1=0.857
7. 0.414mol HE TR MAN (M,), 0.424mol EZH S (M), 0.162mol a- B E Z# «-MS (M;)
=xHE, HERB=ZTERYHM (UERIEH). ERREMT.
MAN/S; ri2=0.44, ry=0.37
MAN/a-MS; ry;=0.38, rs =0.53
S/a-MS: ry3=1.124, rs; =0. 627
(&% K] # Alfrey-Goldfinger &, MAN: St a-MS=44.3:40.2: 15.5
f7 Valvassori-Sartori &,, MAN : S: &-MS=43.6 ¢+ 35.1+ 21. 3
8. AHMAABFEATHE, XRYENT, {HBREARERTREE,

Milke M, B9 RE/ % 20 25 50 60 70 80

E®Y M, BERDE/ | 25. 5 30.5 59. 3 69, 5 78. 6 86. 4

[ZE%R] rn=1.67, 12=0.79 ,
0. HEBTH Q. efll, HATEE, SXMELRMBELE. iTRXERE Q. e TRHMA.

2tk f T 2 7 A R HZ M s
Q 2. 39 0. 74 1. 00 0. 044
e —1.05 0, 40 —0, 80 0. 20
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[(BHER]

- it I * B

ry re e r2
KT — 0.511 1. 838 0. 58 1. 35
HKLE-PRENBMRPE 0.517 0. 458 0. 52 0. 46
KB EE 10. 21 0. 036 11 0.02
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S B/ Ak
5.1 31

ReRNTEEEL —ErER CREGHE) L.

TR ARG AAK, B, BT, ABRUMRETE. EPREGZRABBE
. WHRREG. FERGHUARE; BTRANARBERS. BRERSNTHRE:, LHEEX
XA AR KRS HMBBERG HEE,

FRESREENE (BAM LRIIEAHORS, TUAFEHAMRASNSHRS. B
BORG NG| ZRBE TELSEANFHRS, TUAEREERS, BHATLLRAIER
Bk, BRRE—BEAKUARREZFEKPHES, KREEHRE, K. WBEHSIR
L SrEGR U AR, RALHLE S AR S M. PR A W e K 4 O BOR
RS, —MERBRE. K. KEESIEN . KEEARER, I,

PZEXERGEROPHEESNRSIBE PRSI, WARE, ARG HH R
TERTHMER, MEFRSMABRSWE TEAMER. BELE. BRENERT
RS EEETEL2ER, ARNEAERRS 2B PHARTYM, BEREGPREBHEZESR
B HRESYERE, MRFFEIMH. MRELHE. BEGEDAE THRE, EEERSE.
BERAABPAEMNBEPTOIENE, BERAEWRR, RAVRRE. BRRESPHEN
— AR AR, MAEBERSY . BRANVIRERS. SHRSSUIRESH AL,

BESTER/NOBRRBER N 21T, MIBER P RGY-RAEMHEREE, BBEHH
MRS, BEFREHAFRS. FHHBRESHRNAGMEBHFEREIREL.

UL L &R SLR A B R R R K 5-1.

AT RGREARS T A SUK T BR, Bk R AREAE 500 A ILE T R B
ARARRE. 2. WRERRKENTEMERSH, REUHNBRPIIHTHE, 2REK
R, MHRAMERE. ZHBUATHTSHEERE, MRS THETRERERS ..

x51 REERMXEHETRH

A9k GRAHD R
kR RIAR Bk
¥ A {34
ARRA
S& ZHBERA
Wi KA, VIR R R
AR L
KLBH XZW-EH
WA P ARk LT R
P - 3 I 48 -7k
. KT8 ¥
I P TIARRT HRZ 5
AMRA  KZM.TH HZ1
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MR ERA PR R TR B MERSHEC Y . YLE . A7 RIE. RS LR

:&uﬁ 5-21:
%52 DRSNS
% H AKRA MRS BERA LR A
- i o x
RTERBIE | 5 ;imj W 5] KA R
A AT ALH
o A . — e R 2L A
RERENEERE | NRANERB. AT - I 3R o
UL I P R FixHRe NI
_ S— :
"“E’ﬁm‘ RERA WMmAL, TiEE BAAS, MK4E RS, W
e | HEREEREa | T o T | R R Bt
= Bk o A 7 4R B 2 R ﬁ;litkﬁﬂﬁ ﬁ%m: ERT  wamm ww T
] 3
A .
o ﬁzgzgf‘iii _REAMBMEE | LR, A | BAEA LN
el e i A Bk 43 B R34 B )

ELEL, RERESIXLA MK, FEEMELEZ S, HEBLEAHEE,

5.2 AHERE

ARREERNGEEMSR (R FIMER, mWan, FLERE, RREE
FrRATE; EEATERINE, NAKESENNILEN . LERSYEH . 3
SR, BREMES, FFAMNMNSRERANRE. #9. BT, SRS

AL . PERKBRTPEE., (0K, OBRES. SRR ATARRSA . ARBRK
MRAWEE. REY- RENBEREOL. BERBNSFEAHR, BRBUFEREG NS, H
Hai h#Eihh., FEREUERSGTZALESNBRKL, WEIMES-3,

53 FUBSTUWE™%H

E 4 % d B O® A
¥ 2.4 BB T 80~85CHIRE 33%U~BUHLR.REEAREESRMNBAE 100~220CHE
MM AT RS, BSH S SR
f;fﬁﬁg$ﬁ BT LY 10 % LA T RS R B TR RGBS B AR R
- B MEAEET%~11 %R, ERER S, RIS R 5 ik, Bk B B
& R AT SR TR BUS LUBHIR s .
— A SRS AR B AT ELES HHARELE 5% ~30% . BEHENSH P8 H
” e B H1 B, S T R B e 2 1 b ) O BF 0

Tk EAR SR A ) R A e BRI FELEE, KRAERERG AR, MRRKHRS A
H 55~95k]-mol~!, WAWM, HAREAH, KRKEAKR, BRYTHEAE. BREARE
F (N 20%~30%) Ja, HRARREM A, FARBBMN, H3imE. mAREE, BN
AR, HATFRAGER, PRARSYHERE, HNRERE, 5IERR. X—
BREY —-EHEAKRANEBRZBIRG, BELENHEHF. FROLENTZHE)E, 57
Trflk. —BERAWBRES: F—NBASEMELR, 100~350AR%, WERME, o
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EEHERSETHT:; BMBEERAERR, NESKEITHRMEBAES.

52,1 BEZHBEZEFEES

RELHARY - MOFEERAREEZE (GPPS), fihBEKZ & (HIPS), al & HE3E
LM (EPS) =2, RiMMWLIRAEKERBEELF, Mo ABEZ BN HERE,

RLHESEAERAHBAMBETHBRMBESWBR TR, 20 HE 40 EREFERT
EIEPEKRNE, AHEKEAMENEREANES. AEAELABFESZAHT, BEARE
80~90°C, BPO & AIBN fE5| &/, ¥HILREHTE 306 ~35 XN AT, XBF, MKHEIHES
MEAR, RERAEHER. BRI RYRARSEHES R EIEK, BEH 100C
Wik 2 200°C, BJEE 9N ER, AR EM, S8, BH. Wk, EEYIRK .

HA FEXRERE, BEZBPRBALVEAK, EWIAFRE. BILHE%, AF#H
FRIRARNMABSBRIEARA MRS MER, ETZ L, B 20% 2%, HEHBARHE
LREBOUUT, #RARAYESE<60%, KEAMEAZ T, HRIERSIER.H#HTT.
REERE, DRHEABREEE, BREXLEREISHSE (<0.3%), RIEFEE.

5.2.2 RERSRFENEREERES—ANERENH &

FAHENBRAR (MMA) AR TE. ABREEERRERES, HEKAEKESH
R EE., F. MMM EE S, ERRKEHEGVNEBERIBE S, AHBEE. &
Bllcgn . mESMEEZNE, TSRS, RAARBRELBE=EBRES.

© FES % MMA, 3|%#% BPO 5 AIBN, DI ERISIA . B % A mH
FEEN, 0~ISCTRER 1000 ~200%kF, BMAKE (Y 1Pa ) AFHKB . XHHE
e, HENBIRDAGRE. ARNEREPBEAE L BAIIEBEE R, Wik E,
RETE SN, FEBHRE. BRESR, HkKkEH, SEES, &H.

@ EES KHEETEDEAXNEBEEHRE, BASKHEKETS, BBABRZE 10~
50C, BAYK, Sem BHFE S, X 0UHEALE, KEZERANBENET 5HME
BEARGE N . MeAh, BEWEH, H-ESRH.

@ HBELHE HAEEKXIONLE, #—FFHBRE PMMA 3B EL E, 110~
120°C, #ITHBHRLHE, FRARARESTRE. XA ARRERESERROA LB,
Sy FRE[A 105, WA ERE PMMA M4 FR-BEAE5 H~10 57,

RHPRNBRTBELIERSS, T,=105C, @EHF, R-T8%E, WXms, wkEsHi,
BHHFE 2, MFRAVNIE, THEMRSEH., LR, BHRITE, FE. GERES.

523 MZHE@REEAERS

BEZHITERABERSES™ (5 80%~82%), HREFBE (10 ~12%),
EILTHERERTAGCREAGENMBERSEL.

AREREELBOBRAAES B FEWMIRMEM, B, EXEER, B, AERAR
. BikSsh, EHEMLBR R MG RRERE, ZRAWERESREMRIE.

BE—-BAPERA, EXXEPRHGT. MEIRZHFMBERREHESIEN (dEALZ B
R MAZLH, FESO~TOCTHRE T%~11%He%, RAVERES, iR
. TRERFE, WRHAMRKBERE. HEEMRERTENRBRMABEHLE,

MEY ., EEHEENS a5 ZFMAS —KEHKHE (30r/min) £, IR HER
AR R A, RN KK, RRESAZE. B T0%~0%HAE, ERES. WM
BEH®E 1~2h, BEHE 5~0h, - MHELEVEAILEREE. WA, BB,
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5.2 ZHREBEEZESHSIEES

BRI RAHRMBE (Y 95k] »mol ' =E 3440kJ kg '), ZEWE (150~200MPa), H iR
(180~200C), ME (1075~1071) EMESIZMBYITZRGET, ZHBTRERRLE. &
WRET, ZHBETHAREUL, ELCHH, RLBAHLHBBEEK, TEEIHER,
JAMZHmERBLEAY, EERPORET, 2BRBEHE, 5/ RCHBRE.

LIEAKRE—RAESEE, BAREARNSHEMEA. BEARMFATLUKIET
X, ERET, UBREERE, @R RAILS8, BEREARN 150~300, BR
MEBERE, BE4XY, 23/LEBE, BZESSBASE, RESKHEEA SR, B
ZImBAR e, Wi, IR, BRI Z W EE B -

BMERZHEEZ X, R EERDY, BMELEHE (554~6500), R (106~1107C)
M#FERE (0.91~0.93gecm™?) HIFK, AHBAKRAREERLSE. HIEFERIELE, &T
hil VAR |

5.3 WBEAE

S| R TR W o R A B RO A BRI, U Rk o
, AWHEITIE A M ERRRA, IR R TERES.

5.3.1 HEERERA |

AR AGRRERE, WA TR, BAMERRS, WESSHEH, TRER
WA, ERMBRA G A QMK BARERE, WAL BRI,
@ YL Y BEAG A PG S B RO R 46 R, G A W50 TR, VIR 53 I Wi 24 I 75
WUBRREW R OREEN. Fit, TUESEREAZHTEADRREEE AN,
WA, BORR . ARMAFEG LM, FRAL NS, Rk 54,

®54 HHEFRRSTH

>

¥ 23] 5| & ¥ E4RE/C AW Az
) o L 46 o K B AIBN 75~80 o & W
sl et " S E AR 1050 G
ARS8 2 4 B Gl ! AIBN 50 MR LIER
R RN BiRE 2. Bt e BPO o % o) i R B
9 5 B , o A ol b 19 [ i 8 5Ew

s, WHRAH BN BREEBBNL ., AR T FEL R

HHEEBOR G R ERWRE, THEET 5% R

O HRXTESEHEAER FREEFEAEYE, TN ERHIEH, #H
MEMBRAAFERBRN. XA EATERERIRSEENS TR,

@ WRMBERBOIKEH ERARSUNRERNN, AHHERE, NERESAE, T4
BB RN, B ER B A F A, EATIER N, NERTERES, BREMNBE. A
RFEAWERUNTREZRE . FERBNE, RAEAZME, 4+ FREHK.

5.3.2 AAREZBRRG

FABBRERNGRA%E, HIBIQRKTREMEREK, EH =,

HRELRYPRERER, FFRERIX, MANAERM;, RAELSBGRRERN, W

148



N,N-“HEFBEM _FETR, FREHEE#H. YRYERTE, FHEEHRATK, #
s, RERNBHTERERBHME ", S REHILEEY, HPEBRH R 0% ~92%,
NHRRPRERES—8E (T%~10%), BESFRA, MNEREMFTR, FFRa,
BRI ERESMEREA, ARY 1Y, BRE (KB MBI (BN ER
B4 A B TFihaaYoklaodeta, EMEREA (nZ A WA B FREREMYE,

REHELEBRESGAWATY . WHEASNERS.

O EFLZBHMHBERRES XHABERARBEROBANETES, W N,N-—BR
FBERE . S1A0~52Y MMABIKBRS. RALEHEWBERTHEZRATY 4, BHE
— k.

@ EZLVERE ﬁmmﬁﬂﬁﬂﬁﬁﬂ%n%tw,ﬁﬁﬁ&ﬁ*ﬁﬁﬁﬁ%
7.3%, MBWABHEABET K, REGEHIHE. HA IR R EM 58 4% EH
HRE-BFEE ZEER, BASERE 410~50C, B4R 80%, MAKPHAERHILEY
YW, . THR, BRHEMBNERSLEB. X—FERERESEH, SHE—
s,

5.3.3 BEMZEERERS

RERZABEORBEES 28°C, AERBSEEERN, ZRAAKESHIEE
™., MREH -SSR BEZHE, WEABBESHTIE.

EERLABHERRS S EATREMERN, UEE-RTHEESIEN, ERBERXET
(65C) Be, HEREREONESL, SRHE5IETH. “WEEEN 1700~2000.

EERMZABEWTFRBEATUA L HEBRARLENE. SRAERARBRZAMERBRR
BE>99%, SrBGNMAY BRI AN SRR ERE 0K ES.

53.4 AREMELARRELES

(FE) WHRRMARLEBRE, HARDATLEREKR. RAEH. BEHBSEA, |
ZRAERR . BORAIU RS, K. AR |

FIFMEXERR. Z8B. T, 2ECHRS, HYRYHBALREEHE, 250H
+8T, —22°C, —54C, —70C, XEEEABLAMEE, TEHAELXRY PHEHL.
R, FEABRTE. WRBSNHAEEA Y. REFHE O AEILRY 31k
BB |

B BANGRRERXFBRLRAUNBRTEIKAG, XM bERE, WEFRRL
h2:1, BMPBEER 21 ~32), UBMRZEMPEXRNER, BRRESHEKRHS,
¥ePERmlsBrRkESY. JEA-EPBRIIZAMAREGEN, EHREBETERES,
PEHRERZTRRMAERTE. HAPKESYREBRERELW M. EakBEs
¥, BELESES, BH, BB HBERM, BYRS.

AR FE, HEMERRBEMESAWE~CHAFRBREEE, ZWAHARE.

5.3.5 BEFRRERSE

BFEASMEMESHSIZNESB K. . €. —EhURSSELSYHRER, At
LRAAVNBRNHITHERES. AR TEAYD, BAMEESSI R AFREERE.,

MBEASYEBENFHBEES, T SHEBRBANIE RRE) Be., —&E
fis| RFI eI THERF, 5—8UA%E, WRHAESHEER, WES-S5.
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R55 HTUBEMESTH

i3 SR
ESW gl & eS| BEhik
5l &N R&eY
B2 TiCly-Al(Cz Hs )5 5 Fis: TiE g & iy
EHE® TiCls-Al(C; Hs);Cl 5T ' Y UidE R EE
MET 4 Ni £- AlR;-BF; « OEt; 53 G Ay o s ¥ BHERS
Jr D4R e LiCs Hy 5T i op i HUuES
Z MR B VOCI;-Al(C; Hs )2 Cl 57 o # i HHES
T AR AlCl; B a i BERG

HTREHENNEETARTESE. —RBEAES, BN HEERNE T EER
EMEENER, XMREGEE, 4 TREHS. REVMEHBERENEWH; =X
%A R B R RN .

5.3.6 BIEFR CO, PHBHERS

i A CO; Mk FIRE N 31.1°C, GHREHN 73. 8bar®, BLKHAE, JURERS
R, MBEHmERE, CERBRN, HEERSERAEKANRAY.

EHEIER CO, f, BHERATUSRYHBRRAMUIELIBBEEPE, B—%Y
HBHERE, BRAESBR. LHF. R, SANAAQFENEZHE. NER-1,1-— 81
PHEFE. pRKERELKHT. WH, BARERATUERENERERE. 28, X28%
HE, AU, HEERFIHEEBCRE.

BORVTESBRANE ARG ZAER, TRSYUARE, 2K, FEARR
FRESER FTXRMEN . MERMAZHENBEMOARR, 8RB X 0. 1~10pm, &
EEYWMaTREIHEREANER, TRIFREEHEFUME,

HimA CO; R AAFARINYE . ZEBUARBTEHERS, FRNZBEMAHEE
TREG, FEARRE. TEFNFAAERES, BRIKFHBHARGEMLES (ROMP), # ZE45 R4
W LAER IR A CO: k7, i RHEEBITREL.,

5.4 BEFRA

5.4.1 #%R

BERESRPAE/DEHBEREKPHORESTIE. BEPEAETIEN, — /DBy
F—MIEEREGHEIT, NRERMETARSYEERET, PESTRA Y-SR R
THrB, ATHHIER TR, Taodn, ENTFREERRPE. B, BREESKERE—
e R, WMBEEETIRN . K. BRI BREHSBR, EHREFNESS &, |

BERAMENILE, S hE5RERAMNE, A RFEADFR R BB L M P08
fil. RZEMPENBRPENRFIRSVEAKRR TIESHE, HPBBE /N cEEHE,
BIEERER/NERR, HAEKR (BB BEZHK. B—FHH, ARZBEBEERSP, BL
LR Uit R, BERAEHBR =Y, WHEBR (BB BE.

ERREAYMRRZN0.05~2mm (5 0. 01~5mm), FEZHHMOBREE. BAL
WG, BRARBREWEREK, BAEYESE. %X, T8, BIERCREERWIE™ .

® lbar=10%Pa,
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BERAEATIMRA: © GEMER, HRMBEASEH, FHATBRIAH
HBRE; @ FHATREBERANE, ARTRELRESND: @ FABETHFHA
WREAHBRBELES, AFRARE, BRWIETEERE, BERANEERSE™Y
FEOHHCBRABNREY, B4 ERMAKEETNTR, BRAXEREY.

GAmiE, BERAETL FENABRE S, SOXRAZE. 2BEZRUET
BRI 2 PE B 20 . R4 T Z 40 P 3 O T A R Y 8 0B R A

HU kTR “BRERAY, MARENUMZE, TERBRMZNBRRN “BT7E
&7, LE L BERRESPHIRES, RENEYRBEN PS4,

ERRALRAMBE, EEEMEFRZ .

5.4.2 W-EoEMARETE

K7, PENRMT R, WIS BB, RA T ZILE
B4 ZIL, TUBERETFK, BASKARBEN, SRR, EHENDAEMT, Bk
W M BURTG , AMET S Sy, ARGE SR/, R 51 R R ORO, Rik-K
A RER SR, MR, TR
/D, ANBIR R E IR, W L - ==
OB B SR B V4, MAEE—E T
BPRIRE . B 428 45 Ak 1 B HE TR BE R — 4%%
PR A —E A RSB o _#ee oge _#8® % o
o, BEEE LG, WMERENER, BER 0 °C "B A o °
SKNR, MESIHHO. ©. OHE. CESEEETUTT VNS T
BAE - EMHBIAE, W15%~30%, &
Bk R B, PR TRIMET, WRTE—iE, FIEMA BRI R EY . MR,
1 60% ~T0% AT, WIS H:/ NIt E AR T, RERRE, ABRH. LB A5
HEEMAESRENHARERE., A4, K-SRk, BE. BERGE —SHEH.

5.4.3 oA EIEA

BT B E A WA BN A BT A R, fERNLEETA 5.

(1) KBEEHILEST

BFX—ROARAKENRZ AR, BRARAEFLFARAONRE. DRRF-K
ZBIRY SRS T, PEIRR. BANATFRIERSARRGEY, W, HRH
ERRESTE, BIEZRARRELBREHANELT.

B4 T4 MOR O AE B S B TR R TR — BRI, RS Bk i
Fi. B RE RS S, &R TR E, WE 52 Fis.

OH
| K

" ~ CH) —~
& & (%\ﬁﬂf%

1

%g___

LAEs i E ]

B 52 B ZA A BUR S AR R B 53 FHLBR S SR HE R
HE (@QETEIBF)
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(2) ABETFKHTHBE

MERMREE . BRERYS . BERRES. WA M. X 285800 /1B F AL 3 2 40 % R B Wi
m, EEVMEENER, WA 5-3 .

AT B AR 2 8O A A st BC il B AT, 0 o =K e B Ok el B BR A T W R R R B 0
BRHME, RERRESBROIBRABBRAELSERIRE.

SEAN R EFEMARNREHBESYM MBI ERTE . BRBUR /MRS,
MEEEBWIENEAERRRERESE. AINREZBEMBEFRLNERPREEREN, Y%A
LIS BAIE, BIARSHERETURARMBRIEE. HE&RELMer, WEAHARPEIM
REKNELNNAENRD FELXEG, EREJILMESHEH. BT o8F, ArfEREN 7
REFEWEN, O+ MR, T R, RRAREEENS.

5.4.4 MZHBREEA

REZMENAMER 0E AR, BB ERRSE, o4 8% & fh
By R ETF SR m e 38 48 0] Fn 0l Bh R A MR CRR AT, BEOR P R ORI S M B AL .

0N ~2NEULHAREREAGEEN, REREY 8%, MEFBEHHEL, 2
77 100~160pm, 102 ~12 %8I W Z 4 N AL OE MR R R A, BBA 54 0. 2pm
M lpm, PEVRHHAZHELERD A HBBERE. |

FLBBERANEARFHEZBAE. K, BBEETI RN, 4EA4R, HEEL
B pH AR, 4 FREATH (FEATRERRAESM) . BIEEN. HENSE, i\
FMAMEENRAZBHWIERAR, EAPEKMAEKEE (1.2~2) : 1 Z S,

ALHmEan, MPpEEBREFENEA LT, UARAZENREESHE (600~1600)
551 ZRWELX, NHIBRE (45~65°C) Ferfl, REFEITEFIE 0.2~0.5C2ZH.,

RAoERFEMAGIARMHRRAY . BATRASSMEAEERE, £kt EIemMmE
—RBEIEHEI &N, ARN0.02%~0.05%. MARABEHAEERIIRAESMHEH,
HEA/Y, W¥mEHHh 2h, WWBEFESIHERN . 53BN A FI T 46 AR B R H .

RALB-BLIGRBEHEER, BAPMH: —HEBKEELE (430%) HWEH
LIWEM, BRARASHNEEGH,; 5 HERRAMEBEREZHE (<0.1%) ByREHE, B
LAk, HALRSTONE, HEMNE, BRENFHRETAHIBHBRMNESE, BL
LIRBMHPRZHUERES. BAZE SN HAE, SRR, B4R wbig Bk A B2
2,

SHBGR YRR W R A LM BRIE SN M EREE, AWK, HKBEBRREKI®
K (25CH 68mN-m~1), BN EFLHNIE. HEHREREZHHN, ERABREEKS
TE 50mN-m AR, WEHEHI KBRS OKBRREHK K 50~55mNem~1) FE
WEPRAER OKBEBREREK TN 45~50mN-m~) HAHEA, AHAEBNE=44.
HEAABHANESBRTURTKNERT>SEH, BELAFHELBRBEZ MRS .

RAENRERENRAEREHESEERIEIER, mMBHRNRES %R AERE TR
Ah, XW-R BB AR E B EEW, ARARAERAZEBBESNF K IREMEM.

FALABEIRALBRBUNT . ¥k, 48, KA., 51 EHNEEMAREGES,
HEZMARSE, REmak, ARZEERERS. ERABSTREME A iFHE
. EHES TR O0.1~0.2MPa, HXT 80% ~85%kibH, GRES. WEELL, ¥
HERIEEE. BAGRE, EddGEg, i, 2F4ETRF, DEREAZHRFIBRMS.
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5.4.5 XZHBEBERSE

MARELR ., ERTRUERELHRABE FXHWIEBEEZRAREELE,

KLHBERS LS~ CTH#HIT, RZFEAHEIEN. A TEERSER, #h
AfE120CTF#47, REEBSENEREIME, Biib/K#EE; RALENE SN THXKS %
M, Mgl ZMG ZEMAI RFNH#T, UGEEREHE; 8GR ABRES ., RRESE
LR, afLIlmMEZFB-SRRHEXFLRYENSEANESHH. BA4EH, ARE
B (1 150°C) Havb—eEntE, xaRs.

ALBEATHEEREBEFETHTRARERS, WA H ST REREZSE,

5.6 WEBFRE

B REYRIBEE— B AE 50~2000pm Z i), LBMEATYWHRE LA 0.1~0. 2um,
ﬂ'ﬁ%ﬁﬁﬁ (microsuspension) E& YRR E RN FHM (0.2~1.5pum), AIERERMEKE (<
lpm), H5HEAABEASOBBEAHY, BHETHEMAILB (miniemulsion) B, HEF
RELEMO. 1~0.2pm RUIABBEZHBEARHBALHAY, TURSEAETR, H
FEASRIRORE B, MR T 2, BBAETRE.

WMBFREEARATRARKNESIMER, HHEFREREEN (W+ kM
) FEREBIN (n Ce KERIBR KRR df. EaYn k- Ke R mk s
RAE, Rmaie, el EESBREEOKRABEE; 5—Fim, E8YNMBERRRS
PO A SRR BRI EE S, B AR RIE, BN BB T BEEMEH 2R, BH
KR TH. REDASBEEMBHHEY, XEMBETRSHFIEMMKL.

KAMBEES) R, EESIRBEANREEARS, REESEBRERAMEMA. BIR
FKBEESIER, ERKPFERNVREHEREEEHEOESBEMMRIrEE, BRRE
R R BB, T K A AR 0 BB B R U B B

ALt EERAARN, FHEETFIHMES:

@ FLAG - B A A SRR R R RT ARG ST, AR R EERBAB AU L.

@ KN R Bk R T BN AE 16 L L. |

@ FAN-KERRBENERETEL: 1~11 4 Z 4],

@ MAEMBTFRERLUG, N PHTES.

5.5 FLERA

5.5.1 #ER

i, REEKPIBEABRENES, RIELRRE. 4 (REH) ALBEE
AR RAR B, K. KT KR K LA R I A A A .

ABBRAERAEEEZMHA: OLIKERTR, HFREL, BAKER, ETRAEH,. BH
ML MESET; QRAERNR, Y4 TR, TEKETES: ORITEEMEH, m
KB, BORA, 4Kk, 2. BENEEANSE., HABRSHA TARA: OFEEE™
i, BRIAFTLER. &k, BK. TRELF, B4&H: O+ EEIAN, FREH
B4,

ABEASWEHETEATI =M

O RER BRI RE K™=, MTE, TH. ETHFSHKRE, ABS. MBS
LS THRMB AR, BARKZEWIE, BUBZEESFER.
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@ RAEBAEEAMERBABRN, WTEEI. RERIMERA. HERAEX
BEFLE, ATREASMEIRS, HIKRE . ASRBRBLRME, O . A KBRS,

@ BB HEBURE, RARREREE . SRR KRES.

KW LBORE 6, MTHRRE, BRAZFSEEAE,; BH BRSO 5 N % /A E &
% BARKLHMIE R AEIKYE; FEEEAMNTRREYHROES, BEEGEH.

ALHMR S LB R B eSS ZL, MRSERRBNGFRALUFRNERS, 2
BB AR A 0. 05~0. 15pm, /DT BEREHE (1~10pum), XREBEARREHE.

5.5.2 AMBRAMEREAS £ 56 TERREHTRH

S LW AR R il Y K 4 41 AR, R/
LABE{R 100 f (&) A AHAE, /K 150~ "o SOT#EE | STRE
250, FLA4LH 2~5, Bl &H 0.3~0.5, 1.~ pk.%2% 29 30
R FWEREREL, BN RN T e 0
AAAE A, B, ABEAEER e R

FREMBE . ZHBERMIERE; 51 &N
ZRHARE-BRSIEER, FEERFR

EiRER BT
BaN.Z KRN Z B

0.03
0. 035

. BIEEHEESAA AAME L N
HEETFAAR SIS FREEEARS A "

M KR ReH o FREWHR . pH
WM F. WRS6FTEHRE (500)
MTRZE GC) MEF.

SR S R-E A
4 T8 YA+ e

B W : Nas PO,y + 12H, 0

7K

0.5

200

0.15

0.18
0.5
200

LIEL, WHEBRER, —HERHTE
MRS EAAK., BEEKPHERESERRSIEASEE. X228, T80
BWTK, BMRIBEAKBESR, PENBRTFEANTHEHE. AR, HEBENS KT
Y, AEFERAEHIBERS, MAERXHEILBEERSE.

HEHEIABEA UKIEMN B, KSHAEFREN 70+ 30~40 : 60; BFAKEHET LA ;
KA B 5 KA, BAEEHNS50~60C; RAEA-EREIEEKE, A7 5~
I10CTFEAE.

ERB THERBWR S, BRATEEIRMETERERS, SmeaR QRBERSM PR
YD FERERN . EkIHBAmmE AR ESREEE, 7T L8 A8 & R85
F, RAMEA. X#E, e LOR > Wm0 B R b f R e, R tEgE.

5.5.3 FLieAmPLLER

(1 FAR e

EGHBREPHANIALFIR THE TR, MRS (CrH;COOK), HER R
TS, EREKAARDERE Q~10pm) HIERE R, #EE5|RMBES KSR,

LI O M BERMER, HANMUFFREAB T KP, EX-BEAEL, FKEMRRN
K2, BikZEMEESE, SAKMEDKIZBTRE, HFTFRESBRA/NIERE. Y34k
TR B B R— (R, REK B TREAEREFR, BRI R B 2R, mE S5
4 Fim. AR ERILESTFREVERER, EEHZAMIARNIFREE—R, ¥
RUBEHR (BREEHD) . FLACTI 0678 AU A IR BE . FRYEIG A SRR BE (CMC), W] |y 3 ¥ 3R T oK
F1 A BAERD BEPL AR M B AR el 4R B BT R W s . P AL TR B G 57 R TR vk BE AR AR
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%, & 1~30mmol-L~1 (0.1~3g-L 1), CMC

FLACHI ¥ BE o 8 o CMC B, BER B/, B 50~
150 MRACH 1 T REWRERIE, HEHN 4~5nm, F 4k
PR RN, BHRZEIR, KB IA 100~ 300nm,
HEHY TN FRER 2 M5, BRFIR>F REKS
I K B 1) TR N BB, SROK A ) K 2 . L ge.1is

FEFMARERN 245 ~3%, CMC 2 0.01% ~ |
0.03%, Af WFL{LFMEE L CMC KT T%, BKH
SRR T RFRE . BERAARGS FRA 300, |4 W o mmwn
Fﬁﬁj‘.‘] EOE'L_] 0. ].le'L_1)y mu lem? ?kcljﬁ 6 X 0 010203 04 l:-’é'l&[:;g{:ﬂj 0.8 09 1.0
109 A FALH 1, AT 107 ~108 AR, BB

B 5-4 2240 K B AR A /K P W

KAFMPBRIGE T ARAE. AFNARL, WK -
SN2, JBE R A 2% 1o BB 2L A6 77 AR B 39 o g 38 K

wRAKMEREELKPRERER /D, ZRT, 2K, T2H, E2K., FERNER
HREMERZGERIEMRE TS N 0.37g- L7, 0.81g+L~", 10.6g«L"1, 15g« L',
25geL7', AMLFI M FFLE, HESRKNERENN WA EXZHOERERE
10~20g-L~', XFRNMEEA. BEWFEER . —EREEEILER 2 F B KB K
BAEKE; REEMEEARN, EERERN, X 5MENEERS. HBEENRER
REAZ T AR 4 ~5nm 3 KF] 6~10nm,

B B RO BUR TR AR AR E, —MKTF 1pm (1~10pm). WHKRE
Kt T —EFAH ST, BRFEEFE, LBBLURE.

RGBSR D, FACRAT A TKEEH . BEOR . BRE 3 5. FLALRME
A= OBREREEK, FRE>EBLE/NBE, BB 101°~10%em 3 ; @7 Bk 2B
NREERRYE, PILEEE, EHRRE; OBRBIRE, EaAklE. BRECY 107 ~10'
em™?, BRED, HEREL, SREHENLAEBERREEL, BOVBRBEREHHT,

(2) ZFLALA A F A

FLALH > F IR EEAFRERANRE S HER . HREZRANARE, "7¥ZL4065 58
Wk, EHaABRATEERMPAREFAAR, HESFRAREHEERANESEH. A4, &
B FE AR PR .

e FRAFmREEARAR T, FRERT R Cu~ N ESKES xS E (K
kEdk Cavs). HWHMNHBE FRHRALNF AR BAS RCOONa (R=Ci~17), T 2HEHRR
CizH2s SO Na, B BRH RSOsNa (R=Cio~16), SEFEBBM, W= T HRTEBRH
(C4Hy)2CioHsSO:Na (BFRELFB) . MEFRES. B FIAANEREER P HERE,
BWER., &8, EKESERABETKNEHRSIERE, FIHARK. EIARRAESF
Fn pH A H, WM (NasPO.+12H,0), HHEBEMYE, RELBREE.

REZHEMBYAIAENER FRHRES &M MHMRE W ROCH),OH,
RCO(OC; Hy),OH. RCsH4(OC:H4),OH %, HH R=Cio~15, n=4~30, XEFILF%E
KPEAEE, X pH BAAER, WEBRE. HABRRSPRIOBAMER, 258 FRIAA
AR, LASCHE L8R SO e 4

1949 4 Griffin $2 i AR /KE M F&E (HLB) RFRFEKEM KA. HLBEHEK,
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M@K, ¥ HLBEREFME, WES-7.
WL A B PR — R T oK A il A
(O/W), ¥ HLB{H7E 8~18 {uEIN, BNkt
FEWRIZ A HLBE R 12, WK 20 &,
FHE FIARAE T =S =%
AREFLERAL T Fod. BK. BIKR=HF
WERE. BT XEE, WHERY, BE

HE, AN AU FRBMBARPHREFE, BEIFAMEN. WRERED =MV

T, RABEEAT L, FLICRETI M.

®57 REFHENAM HLBERRZN A

HLB #iH

B i

3~6

7~9
8~18
13~15
15~18

MKW/ O) B H AL

HER 3]

A MO/ W) B 3L 4L 7

g 3
384 % I

AR LA BB R mIE R A CMC {8 B = M8 S & 5-8,
58 REAUHMNBRBRRBREMN=ZHENK

AL

R

HREE/C

CMC

/molsL™!

fgeL!

=HF®HE /T

C], 1 Hz k] COOMa
Ci3Hy7 COONa
C], 5 Hj] CO0OMa
C;7H3: COONa
Clz H25 SD.; MNa

222, 3
250, 35
278. 40
306. 45
288. 40

20~70
50~70
90~T70
50~60
35~—~60

0.05
0. 0065
0. 0017
0. 00044
0. 009

5. 6
1.6
0. 47
0.13
2.6

36
53
62
71
20

CizHes SO Na 272. 4
Ci2 Hzs Cs HySO; Na 348. 5
EANEFERR
N

A B U BL Ak TR K 7 B IR BE T R T AR KR E . BRYEMR AR . 7EMAI L, EEMTRE
G Rk, Ek AN FRI AR, HMETFAERSRED L, BTFRIL
AR T RAARNESEAR, SHPH SR ARSHITRE.

5.5.4 ZARASIE

HABBRAMWAHERASN—NE, HESERNESEHEHM, sl RELEE
AR RN HLER A b L, EE BRI, S . T O RERBRA. KRS AE
RFATHAT. 20 4 40 £/, Harkins WS HIA BB AN HERE T e HEER, 5k
Smith-Ewart fE T @ 4. EFEERBERE, BSHLMERAMERESBE.

HBEASWH, RAEMIR LA KER. BH. AR =4, WA 5-5 Fxr.

O HEREMIAALNUL>FLERE
BHIEBRT KD, WEKBEBELM.

@ Ko AEREER, 8—KE

35~80 0. 011 2.3 33

50~70 0.0012 0.4

0.025~0.03
<<0. 01

R e
i 50~150 MRALF A FRETMR, HEN TN
4~5nm, BEHE N 1017 ~108cm—?, #ik 6~ 10nm
BRI, MEAMAE 6~10nm, # o
R V8 e TR A %3
@ KA B S BRI, HER Y 4~sum

1~10pum, LR KERE. BN 1010~
10%2em™3, HOEEHREL 6~7 MHER. B
iE R AN, REALEEE, AR
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WA
£ ERAKH.. BOK. Wl =M, #3R. SNK. SRIESTEEB—HEE, A1
RAEM—HTIRRE, MERESRTRBE, XEALBEAVESEHR MBS,

(1) BEVLEMES S

MUK K . BLALRIVREE . SIRMMBBERSEYHREIENEERE, HRBER
R KA . W B = AT B

D BRRE KZB—RERTRKURKFHTHERIARES, UBHRRERE.

SRR EREF KBTI ZN, FKPSERRAE HE, 5 RBEF AP HRMERSE
i, AR KREE R, BREZBEK, SHEARENNKORBET (<O RITHK
HR, SHGHHEERMBRIEE, SR PARKRATIRE, TR R,

BARRRES SREKEPOEHE, HE— FREABHYLEE, RT3 EE
BEMEORE. RRPEREEY 108m™, MBFNERY 10nm, HEEHL 3X105cm?
cm™?, MIBRECY 10%em™3, HA K 1000nm, MEEHBH 3X104cm? ~ecm—3, AT IR 49 44
KERBREREH, HORAEA R FREAR PR E G EREEE b,

BHRRERERE, BERAK-BEYERR, HRESRERE AR, BEHNEA
vl E WA R Eh VBT P 0 B R R K AR O AN TS, 1 BB N B R YR B AR R, M9 AR ED
V5. WOR RRMIERRM R, FESIRRANEIT. BAREINAE, A bR AR
KRRBERATLER, BERNBAYERR (0.1~0.2xm), MFBEABAFUHRER
B, RELIVHEESYAHBHER, XHWIUFSH T RRESZMHLH,

JERL SR ) L S T AL S JE DL 3 T 1 K B R T, R0 el R 9 R 6 B B o 1 L AL )
A AKARY BRI TE . BB Y 10%em—, 5 BRI 102 ~108em—2, A I R A 1R
34y (0.1%~0.01%) BESRA AL, F B KBB4 B A SR T AL A0 WG B FE . W3
oL R R BN AR S R A ARG, TN B MERNRE, F2RE.

VI BRI A WO (FILGNN), REERA 1N E ., T ROR 5 AL
BRPVER, GEERBANAHESNREK (10~100s), RFHREHERENE, BK
MRS 2 AN RET RARRA, AWK, BENAREREE IR, B3I AHES
ABRE, XBIREES; B4 AMELEA, BEIL; WEEHET, BR A bHENE
OF 1 Z AL, MK, ABEPLRRAH I MEGE, B—FUTHEHE, BREN
T RERA=0.5, BRATEY, YRRLAFRREAN, WS, @
B REMK, ARESNETREMSIR., SHKE, SR LHETRNE “BRE” WK
BN AT, BMEXF “BEER AL RESRA R EENE S FROKA.

@ KH (A BB AHSZKBEENREETIRRSE, DAHRENE.

BERR Z AR I K R K, 7EKH MRS 252+ L, BT APHAKSZERES
AR A A kK, BAELARARMKRITIT IR, KH P RXEREN
SRR ERRE—R, BERE RBHERD. UIBL, BERKETBAN, B
SRR, BRERLE, EARTREUKAR QIR E b EMEEAHE, TEERSS
SR . KRR N AL,

— AR, BEESE (M]<<l5mmol-L-!, MEZLHE ((M]=3.5mmol-L"1), FEK
HPMERABRSEMN 3~4, UERKRRENE; [M]>170mmol - L1, AR Z 4 B
([M]=300mmol-L-1), WRBELSELH, MAHRE SHKE. PEAARPRNBERE
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((IM]=150mmol«L™!) A+ FHMEZME, EHREEEN
50~65, RRBRBERAFE, HBAKHRECAER I
W, mH S EEMA.

Q@ BB BB BN/ 3R FAME T &7
B, AT o AL . |

CAWREL T RO —RBRAATIE, & '
RSB BERMY, T35 %MK IEBR8 8 &3, il /h
GIEBE, MERTRBR:; —RAMBEIIEN,. B mse spposmrsmsrsm
THREBHN, RMFIERE, BUBRBANEERES. 1wy, T—E@m, 10—
MER RS RAMDUESRM, BR800 .

(2) ABREABFHR=1FrB

RFEBRL X T RN EETL, PREMBRSLAESTB=1FrB, WHE 56 frx.

O FH—FrB— RN E KPR EANHEANERR, IR P ak
M, REMKES, FEREER- RSB ., X—BB, BIRAEED, BB WY
%, BEERMPMM; AEBREAZEZ, REABEAKSE N, BE—-EHAE, KNBENEKR
HEk, BRBEMER, BREFGEHEE (1088 ~10%ecm™3), B4 RBHETHEE, X£
BB BEERME B R R WA

BB EAE, HYT 20 ~15%% k%R, BERR Z 55 e %5 K % T e K ) 304k i % 3
B, FHARNEAL:; MELMEEE T KEOHRE, REREK, HERNE.

@ EB_HrBE—ERNBEEHSEEN X -NBRAMERFREERTH, ARPFRE
BRI P FORL T . RN B LKA T A BB, A7 BRI A0 B4R EEE,
NIt RgHERGEE., BEAKMKK, BREHERIX 50~150nm, HERKHHHRRES
EBTETREX —BrBEENHE,

B _BBERME AR BEFEER, SAKEERE, B BBs LR
%, IMFEZH40%~50%, FRFBRHERE 25%, BRZEEE 15%. BREZBTLIE 30%
FHmrEiK, HRXATDERAEZE T0NBARAERE _ME.

@ FB=FrB—MEMN XTHBRERPELREBRE, RE TR —FMELT, B
BAZ., EBRANNRRBERAERS, RERRBE. XTHBEREBEEAR, BRRE
B 100~200nm MR FYR T, XHWHERRER (6~10nm) K—PHERK, #HIFEHE
M (>1000nm) B/h—ITHRAK.

=B BPBOR . BB, WO FRL T AR R R A K 59,

£59 ABRRSUBPHMNNEREN

I
]

I

L% /%

WEHE/ % h!

I
I
'
¥
¥
]
b
]
I
]
I
b
|
I
'
I
ol

] H H—HrE B ErE B=0E
MR AR 4 {5 A ' % 3
B WML, 1017 ~ 10180
BX MR 6~10nm 0 0
e B /em? JEE B P 4E 5 L 1012 ~ 1018 B o 4E
( —= )
B ;jﬁfﬁfumfim Rﬁ‘tﬁk.mnm-lﬂﬂnm R AL
‘ T A B o B — S JBE R 1A 96 L vk B F B
WA, 1010~1012 R 101°~1012—0
FHRN W E#>1000nm H#£4% /), >=1000nm —=0nm 0
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BRI BESHYLETBENT . EKMEP=EMB A hEMEEE b, FABRRR
M, FEERSERANK, A—-BhEHAREBE, AR AdESEHK, FAEEEEM
&4y 1 3l 2F R

55,5 AAREeAHE

(1) RAEE

ABEATBAAEE., EE. BEEZIUE, s MRS FREENE,

FHEERAT, BEEEFBAUERN

R, :kP[M][M']

A, WERAN mol-L7', EAWERTHABES, Ad [M] fﬁﬁﬂﬁqﬂl@%ﬁim
B (mol-L™1), IMeJhAHREL. ABBEPEZRA om® ERA7, F#g L o,
LA 108 H 7, '

S N=JRE (L7, Na=F{R{MAET B, W N/Na=BRE/REE (mol-L71),
n=RRNPEHEREH (HEEKREN S, HRHIABE P A B EBE/REKE [(M-]
(mol-L—1) 4

_nN )
[M-]-NA | (5-1)

BRGD RARGHEES, NAILIRARSB _EEEPNERRERX.

__kp[M AN
Na
A(5-2) RARGHEBSERBE N BIEL. B BB, BRHE, BEHE N{EE, $

R AEXRIET BREAREKRE (M] HE, ARHERGEE.,

— RIS ER BRI N=10"cm—?, 7=0.5, AW [M+] 734 107" mol- L™}, H—
HHEERS (M-]=10"%mol-L71) BEX 10 ff. M, FRES WM EMKAFKFH, F4&
AETR - ECR 0. 5~0. 85, B B AVR BERT A Smol- L1, LR & B LR

(2) BAE |

HHERSYNI N ¥FHRKEARSETHHEY KERNER E (515 ERMHLER
B, HREFE1INBEEAREKERMNGIZER, —MENHSIEER» BEFIRERR
(YT HHBEERER o) SHEAHENR TRZW, THMHRE A & 3 KR T P02 BB+
FHEHER T SERTHRN MRERM. Hik

: ri:ﬁ%} (5'3)

R, (5-2)

I MR YRR r, K
ro="k,[ M] (5-4)
AU EHBAENR

fu.—_h%:gﬂm._ﬂ (5._5)

MK (G-5) HERR, REESHFIRERRRE. BRGESBRBURIER, THEHA
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BHERSIRERATEDER. LR, BMEEK, TRANEERSERNRARE.

MU FEEARLRRAVERE, —MERAMN A BERE O 1 ZEXSETL, ¥
BB n=0.5. —MEAMBEFMRA 10-1s, WNEK L6 RE 10-%s, o F 5 M4
FI, BN ABEYERER (10~100s), HHARKNENKIE, NTESTA TR,

EHBRBI, FOMASEBRGAES TREWA, WERAERE, s —
BEmEREAHA.

(3) PR

M ERMTTH, ABBEASTFHERENREEREAERARESENXLBEE, A5
2 RFWERER [RG2) RG], BENREES KR PRI BEGT o.S
H¥E, B, oy B—AAARSFHRAEEMERER, SRERPAMNGBEE, R, N
WS HHEERER HEYTRIRERR) HEEX. HEBERN |

2/5
N=k[f) (a,S)%/5 (5-6)

R, p REREBM MR, £ HHEH, &F 0.37~0.53 Z 4, BT B B8
AR B A AT OB LA R BRI LTS8, M, REHAREHSE, N THRSRBAE T
FTHRRER, BEREE, MRE/N.

R(5-6) KRB, BNBSHHEERERp MPANKES X, HALFEEHALK, ®
BEBEREAL, BRIl L. HETRE, AFEAREHFARE, M5 HH%E
HREER X,

AL, BRLARESHHEBN ALk, ERBEFEN/DEHEEK, FEHBRK, K
MR EEE, BERENEHER7<0.5, BEEEXNR(5-2) RAME. XHaky
WEAN, BREBENES [S] H—KRIFRIEW, 5 ALK,

(4) FLEOR -2 8 R 7

UE#RE, ZRIABREVWERFLTEAEPESAHER 7= 0.5, LhEk7a 558K
IKEEYE . SIRFMIME . B, B, EmﬁﬁAﬁﬁﬂﬂ$ﬁ%fﬁﬁmﬁﬁﬁ$ %
IEEREREAERX, BE LB T 3 FfFR .

@ 7=0.5 HEEETKOHEER, BR/, REN ]I TEHE, ZBRAHENR
i B2 AEREHAR, NELXE, HHERNT., 8—BNHEHEHERN 0.5,

@ 7n<0.5 HEKBHBEAXMNAEZHEEBEN (NERZBE. €248, 8 HE
BEMW, WEbEREEESHEARE, BIEEKMPERIE, RUEAE = 0.1 HHNR.

@ 7>0.5 YENERMARN, TENZEHEFBEK, BRPHEIE#EENF
HHEHAEE, HEEHBZEE, W 72>0.5, FMEEZEERIE 0. 7Tum F 90 o {L 3
mf, 7 M 0.5 M % 0.6; BRI 1. dpm F1 80 % sE4LRAt, 7 MB] 1, 90% AL KET>2,

(5) BEXILARSHE®

E—EEHERSY, ASERE, WHERSHRYM, FRSERRK. HREMNILBE
AR E R, BEFBOSERE: &k, M; o3¥m, BT N MM, BN PRER
B [M] RBK; 8 dEfmasky oA Bos it EE .

FRBERTHERESEFNM, BA4ERMEN, ETRFEFEZRER, IR SERM
BER, AN (BB, HANEAYMERANS> TELSHATEREHN,
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5.6 FLEBEFEDIARMLE

MENETSRUMBANEAES, EMS A%, HELHER, ARESEARDR
B AFEHRE. FEAEL, SMFHOLBER, RA B R . M R AR R
B, URMBOEAS A%, 5k, HEikE, LEgknkss, BREE
W A . B R RIRIALR . Al BR R R B A AL AR . BEEEIREE .
Bl . BENEAMN GEGE) SRAERE. BHAFETRAEE, MEH. HTFRER
. RBYWERBEFINNH .. CAFRBE. MEASMERSS TR URILRA
BEFORLEE AN . ORI MIRUE S, LB . REAL. MR S SRS, BALER WA H
BiFH, WY, RRERLGERENE, BRASS. REOLZSERNBRSETE S ¥
VR AL AE, MBI, A BRE. BUE. BERNNANETRY. R
A H T %,

(eI 3 2 S SR b, B RRHE— 5 R R, . R A
MBFSE, BR, A TR, KEWAR. RESHLIEEN G, BEREERTESSRD
2HW, MPENBREMERHTOMR. BIKESD . HAB., REXNS, UETHE
WAL TESN. BN HEESEES RN R ORISR AR,

RRIBESTHEARN, TEUEEN FE YA, S 2RI R A 1 R PR R
HLEEATIRSE, A2 HBARR.

5.6.1 ®MMFIBERSE

MBS R B4, —MFE 100~150nm (A PAFE 50~200nm 35 Bl A 50D
ZiE, MAERESRARRRS, WLELFHTFEASMBKEREHS.

FEMFARES, REU P BRAKEARAOALALAGHTAARRARA THRA
(50~100nmBE /), REE SR TFRI 1%~3%) MAERXABRAGE Y, BT
BRI AR, SRS, FRAMA. 2 SREKRES, RETE 1~2um KE
K. BHTFABRESRDMLEBE LI AR’ UATERERR, BB RT > %
BT,

HTARBESWRBAGERELENE., MAERSARTFAMMARZERFAHGE M
R TFREIL, WIS R AU 1 BB, SRR R A B Z A B, VBT T
KRF B2, TRERIEHKE, BIEMRE, ETHT, BEERS.

5.6.2 BEEABERES

BALBBESAM TUREANRRE, EMTFRAAGHESRAAFEAK, WK RZ
EIEHRBR, ERSEMRE LRREEE, MNFEOHEERGES, BEH%HE
B, BTl R A R0 Bt T R TR . BRI 5 B R e 45 T 3 A 0 A BB SR T
., EERBEROYEL FAFMER. -

O HEEE FMURT & (B) N, XZB (S) MFEEHN (A {EHNE,
AT 4R ABS TN ; MPFERARTE (M MEZBLEYHE, NN MBS HmH
MR, URBRTE NS, UFEFNARFEYS, NTRAHR ACR Frsk N .

@ BHKE XEUEBESYEEMAMERN, ERRTEEGEE, S50 3
I R0 G AR B

WA AR EE R, BT R IR RS, B ERE RS X, —&
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TREMAE, ERAMAIT, HEBEKENMPAERESRE, EiFEHKEREKR
G, ERKEBEKRIIESE, BrRAKME, ABEMAATEREMEE,; AEARARES, &0
BRERE&EE. SARSFERELEH. HMm3 ZHAKEHE. BE. pHE. BAUH
FE# A W

5.6.3 TEABES

— M FLBOR R R B A FLAEA, MERLA KPR, FEAESHSNERENHEZA TR
#l, HitERBRELEES. il “£28” B4, REFMASI A RBAILEEK, BRERTH
HEARSEERST L, EREAFUAGRBR FmIFEA, 26 0% 5-10,

R5-10 TEMAPM*EE

3 4 S 8.tk 7 )
BT BAE 3 8 2
L (R PTHM, Sk, tEH+ COOH T AR P ME COO~ Na*t
38, L B | (B 3 BT EBMM X K Z B R
BFHER TR AR MM-RBE A% HOOCCH —CHCO » O(CH;CH,0),R
A 56 4 1) 2 8 0 ¥ 59) (surfmen) WAL TRREE AL
Ci: Hy;s O« OCCH;CH(503:Na)CO » OCH;CH{OH)CH;OCH,;CH =—CH:

F ARSI RAN, RRERRIAS FHRRE, RRRAREESRAL, BT
BEHA MR, PTARIIRBEMRE (<10%). WiF AR E. 356 5k iR b B oY ok Al f 2t
BKSEZE. (P WHRBELIE, WXL EERAR IR OME, Ak
BEEARE, TURSERES RN,

TC 2 B AT F R AR B By B B . RIS . WA RN R AYMER, R
BRABRNE ., 2 YELHRESHEHRGSRERA.

564 WIREA

GBS RALBRZ N 100~150nm, LBAEH, BAHEG, BRTFRAIERRE
ERR. MRARES B IR KR 8~80nm, J&FHKGEMOB, 2455 2 M 1% ¥ 7l ik &
By, TRAIBRNFEREER, SR, HREY.

MIABMBAE TSR REAREY (<10%), AANBE CHER), HE
KEREE GUYFR R >R KRR fEBIFLLR, FLALRI AR EERETE R A B R A
Ry, A AR R 9K S AR ARAR B T ¢ 5 MR AN BUR 10~80nm RS, FLK
BERRE. X— S SMERRASTRANLAN/EEBAESERA S,

TARES R ERAESHE FRAARNETFHILR RSN, TAMEMBIF.

EMIBEALBD, BRERREI, BB ESMERE (4 10nm) =4, KK
KA A BT ST RO . R RBRE, A B AR P A T KA B, it
REBEORAELE TS, BORBRMMNEE HMT AY~S5%HL%R), MRS, MEREN
BEER R ., RERBEOBRRR B REERPFFEOILMN, BEBRBNEBEN
BEH.

MARBE AW RALRER/N, REKAE, BE. HEB. HYSHEKT, TE80
R, WSHEARSYIBIERM, FREHEH,

JLFD 2 B A B AR AE OB 3R 5-11,
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511 HESHEHRENSIELR

¥ BERE mEERRE SHABEE O/W I RA
BeR 42/ nm 50000~ 2000000 200~ 2000 100~150 10~80
B EE/nm 50000~ 2000000 200~2000 1000~10000 10~80
ik, T4 HEZ M 100 2| 100 FZ#/ 100 ¥ Z 1% 4. 85
I, R 7K 200 K 300 & 200 7% 82.5
5185, B ' HEAEPREO. 3 | MMM 0.4 LA 0.3 AR 0. 27
RN AR | BAKMELBHN +;;’i§“m* T b 3 m;i’ff”*“ 905+
R % 2igiik: ] W AR 0 985 A JBe R B R + BB

5.6.5 RHEAAHKES

IR K EEA R KW, AOLMEN . MBS RN, % 2L 1 5 #Om i A K &Y
(W/ OO, MERS, MBARHALBES.

RAABRBEIHREBESHARRFBRE, (PR FERELHAH. Mo H\EE
RS, WIBIE. N-CREWBEFSFHENE. PR, _RXSETREE AN BN K,
Wobe. B, Ry RSaEEs.

HLBEAES UTHIER FRMBSEREEENR, W REEEIENMRE (Span6o,
Span80 %) RHEHEZIEMBY (Tween80) URHWEMNEESY. HmIEALN. 4N
WV FRE AR, AT RBEEA VA RE R, AT ERAN, BRMERE.

KEYE (st mEReE) MmmEdE (i AIBN, BPO) B3I RABAEER, RBVLEY LW
MEERE. RAHALERAPRLR FHMHR /N (100~200nm),

RHABRESERNBRBRES FRATAULE, ¥HERMBIA ., BEN%.

5.6.6 WS

FPHRALRLEBBEREGTIHTERES, REGRPMASBA, 7T RIBY L UTRE ik
MEEYIRTRE, ERALBRENSBRMNES. WHANBEN—MEAILEN, BaTE
K., PIIMNUEZIEHTKBEBRRES, FRTIHERS, VRFPNELEBEL2EERe, LA
BECMCUT, #FAHRAEENARES, MIMUEPRAUSZEMANFERS &, W
S MARIEFBEE .

i, RIMEREKBRAPHESBLETERS, HE48H, MAKRESBEES, MWK
WHEA. |

—BFFESBERESZLEAINEATHIERS, ATHEAFURNRAYE TRE,
WRPmMAMERES FRER (HE8HD. KBRS ARGRE, 1R, BEM. A
TR 4 SER, X 4 HAMB MBI, BV, BRAMER.

WEZHBEREMARRBERG EELE, HOPRFABRTE (MMA) BRER
%, SIEFELEEBRE_FTH (AIBN) figd4ib—%HE (BPO)., ER BB AME
EAUERK, Pl MMA %A C RSP B KBS HEN . B &2 5 8O 57 8 4 2
RELEY, Ky -HBo#c XU rREm, H—8a0%E TEM. MMA-AIBN-G
- RKARABBRAERERBHNRR, £ MMABEHRF N, FXARE-MMA SR YE
W, BEMBEMBENR (OERD WER. RRXRBE, 32485 Eol ek b i dn] 28 mHE
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e o

HERGHREIE KRR T . AIBN RN F @R~ ENR A HE, 5| RPETERE
HEahmiE SHAREALIGAKER, RERE, UEHERSRKAMBRT. WK
RT—BBR, BARTHESGE, IR PHEKAKMAERS, HTABEK, NTE
Hh R R, NTREARSNERGH, GaiMERREFE, FE 1h AT LIKE
907 LA R LR, BT RERMARREER, HURE.

H S EORA, R E RS BBOKEH AR MRS WRER, & T DU LA ST AY
AFER, BB AERD R IER B S REE K .

®E

1. REH®E ,

HERERSAEAK. B, BF. AT 4 MERALHFE, SEIRRABMES, BEES. A
HEAHARF, BETEAARMESNABREES. BRERES, AHES., EHEFHHEENRSLRAES
AR RESHSHEm.,

2. AEREG

B8 —wi®, KAMEMNN, FEEREANMNAEIMERR. FERAZERSHERERRIE
AEE, X%, PEAFAERTE. (48, 2SN ESRNEEARESERIEA.

3. BHRE

BHEBRNESAEESRGAS SR ATEN (NHERM S 2. S-SR ®£H,
HEERREREMESEBERN, BAERARSERAFTEHE. S FRSIIERAAHAK, AEARHAER
EoMRREAN k.

1. BEFERE

FAAH 4% 0. 05~2mm ¥ ahi . AR EREENCREAR. 280AXIBRAEILERE
SATFHE, RLBRAELBHERESEAAFAMNA.

5. MBERS

HMEBETRARAHBMKEMFNETES, & 0.2~1. 5pum ¥k, 297 8 3 0 75 4% 7l 70 0 45 B A
(It ERHESTHAERGRIIMREBER.

JLMIEHHRE SRR LN T . B 50~2000um, WM& 0.2~1.5um, I 0.10~0.15pum ,
W FL¥k 0. 008 ~0. 080pum.

6. fEHABEA YA

G RESRmIEkEaE, KEI RN, KBEIAR ., KNHS MR, BREE, A
W, K=HM. KHPERWWBEEHEMEEARE, FARKE, 5IRHPRERS, S$HKAEL L
BERRAMERWEEFETHT, BERTRER, HFEREREVE, REAVYE b ERE n=
0.5, B ESFMEK, TASNEHUERNERSAERGENRESY.

BB SBRAL R E, EHl, REN=ThE. RA4EE, BFAESENBREK. MK
MEESILM AR, BRERTmAARX.

7. FLWE G BOR R

IBESERARRE, MATARRES. BEXANERES. LRAARERSG. MRS, RHILBEES.
SEES%.

B £ &

. BAFE AR FEFEEK, WAL, FHRANEERE, HHRAMEYARSE, U
RESHARERS, RREVEMANLRMEHIMER.
2. AEHEANERRAEARRELS, KBRABRSFIE, RN HREHRRE. RIE™ M
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ok
. BHRREZHATE ITRAAKMURE, MBELATEHERE, 47
. BERAMBEERSESMAER. RN EEFAAR?
ERZBMECHREFRESELBSE. SBNER. AR LA AR
HEEIBREAERSARERSALEBRE. “RREAM R
AR EGEARRS PR RE, AT M ZARMFESF, 851K, S KM a5 T FKE,
BER . BB, MR MmERy T/ E.

8. MIARBEH AL . W ARE. KERENILEMEK .

9. MAF FARRSMBERTAMESHREFMRXER.

10. KR BESHILFEE?

11. M ERRE. AERES. MARRSHTONENEE R 2H.

12. 2660 {56 B0 R AHEL WU R & M R AE .

13. LS EREGHNERGHXERE. EHEVSERSRIPRERMBEN L EBEILE,

it W&

1. AE-ERERSIE 204 (R4 AHEBREEREARS, BEHBRBEN 30C, B4 A
—74k]*mol~!, BMERNBMNEIHNARTN g K, BABRERELD? BEAKBEIZ VAT RE
fis o 7

(BE%L] BRARE=82C; BEWKE 26.8%

2. HEEZBIBESERNESE, BH: 60CH, k,=176L+mol™!'+s~', [M] =5,0mol-L"!,
N=3.2X10"mL"!, p=1.1X103mL"1es"1,

(#£%R] Ry,= 2.34X10 %mol+L"1+s71; X,=2.56X10*

3. KB EZMAEOCTAARSMABMBANEENESE. BREK=1.0X10"mL"!, [M]=
5.0mol*L™!, p=5.0X10%mL les™!, MI{KRMEE K MR : k,=176Lemol +s~!, £k =3.6X10"L-
mol=1es™1,

[(BE£ER] (R)xu/(Ry)am=0.013

AEES, X.=2276; IBWEA, X.=176000

4, ZHIMBESREINT . LMW 100g, 7K 200g, HLHERE 0.3g, BIEEH 5¢. iR

a WMTAKIHEZESTH (mL71), BEF. 200CHEMEE N 0. 02g/100g 7K, FRMBET HE Na=
6.023 % 10% mol™ !,

b. A RBH (mL '), &K, WK ER 1000nm, BZEBRAMERIL 20, XZ B EE
#70. 9gecm ™3,

e BTAKPHMESFH (mL™1) , &M BRI CMC 4 0. 13g-L~1, 4F it 306.5.

d. KPBHEH (mL-1), &4 SEFRA 100 MEES FHM.

e. K EHEBRASTH (mL1), &6 4 7&K 270,

. MBEERERRER e (mL's7!), &MH: 50CH, ka=9.5X10"7s"1,

g BER¥ (mL~1) ., %&4. B4 100nm, KHREER. OH. XZMWEF 0. 9g-ecm ™, BEILBEE
1. 05g=cm™%, ${LE50%,

[2EE5R]

a. WTFKPHEZES FH=1.158X10"¥mL™!

b. BEERE =1.04X10"2mL! c. BFAKPHBESTFH=2.55X10"mL"!

d. KPP BEHEH=4.88x107"mL! e. KPR S T8 =23.346 X108 mL!

f. 1B B EERER p=6.358 X102 mL~1+s7! g BRI ¥ —=9.85x10¥mL!

S.0CTHBMESHSRENMMAEA I, R4anftmE 8h, HAE 1000, Bh: (HHMRZME + i
&) 100, 7 133, AHERH 1, + REHEH 3, KPR (pH EmHD 0.7,

FTRIEHSEEHE, FE_FrEMRSEREMAEL?

RN

=] @ n

[te]
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a fH 6@+ rERRH b. A 2 i AR ER

c. Fl 64+ BB 2 432 M d HW0.1 4+ —HE EEBEAD
[(SE£%ER] a WK 2°56%; b MY 20 4%; c MY 248, d R

6. WFFAMBARMY , HESFAHNRAIE, [BF. HASFHKFOBRE, FHRG2).)

4 4% 5. 30 e e B-REFERASTFHREH | (50X10 %cm?
EI 100 0. 9g+cm=? o HREEL BT RBHKEE [5X10-2cmd s
K 180 1g+cm™? BB A% 24 Ve 5mol+ L

17 &% B 0. 85 T TR ER AP A4 (60°T) 610" 6s—1

+ A B M 3.5 HEZ M k,(60C) 200mols L= ss~!

[2£%%E] R,=1.13X10'mol « L= » 57!
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6 BEFTES

6.1 5|5

BFRARHEFEEMIIANRSRA. RESTRMAERS AR, X055
() BFRAEMMHE (B BTERS. RURSUTARTE FRSEE, ALEMm,
WA -8, BFREARLESHRE TEIE, B50dERSGHAEESR.

KA PAREEATHHERSY, HETRENAKNHEEROEENE, REARE
6-1, BHEFAFME., RESFSRE TEAMNBERE, WAKHE. PREASRTES, A5
FTHETRG: WhARE REASFHE TEANBERFE, MFTH, KEZHERT,
AR THEFREG: WEE, ZBEFNRBERE, MEZK. T2HRSE, WBEREHE
FREG, XEHETES, ERAMERGHEHARE.

%61 BIROWEE

AETFES BH.AETES HETFES
7 4 B CH; =—=CH—CN B CH; =—CH—Cs Hs RTH CH; ==C(CHj);
FEFBAETR CH, =~C(CH)COOCH; |eB %% Z# CH, —C(CH:)CsHs  [3-BI%-1-T# CH, —=CHCH(CHj);
WHEN MM CH, —C(COOR); T=4% CH; =CHCH ==CH, |+HB# 124 CH —CHCH;CH(CH;);
e FHME CH, =C(CN)COOR |BR CH; =C(CH3; )CH=—CH, |k # Z. ¥ %% CH;—CH—OR
"WEFTHRATEY
HE O—CHs:
CH; =0 |
H,C—C(CH:C);
¢ O PR FHZE FE 5 f PO 28,5k
(CHz)s—NH
CH,— CH; CH;— CH—R
~N S ()
C 4)
I
© HACZ A - =HAHR
CH;—CH;, 0
N | g;;

R T RAMNE ARG, RoRE6-1, FRE S H,

WEABEABHERS, FETFRA. HETFREANGHEREIHEBE HE (C,
BT (C:©), EBTF (C®), =HEHANI TERAR, RAEREMES LA
2 .

EFRASIENESBUKER, ZRABBES Tk, BRAERERBIL, BEEEE
Bk, BIEF. BRAZ4AaMBEaEE, BOE., RSULHABESNESRM,

TR, FARK., THEREK, Xit. RYBSERERSY, R TREXRGHR. &
SRR, T W, B2, EUTLCRANMRNAHERSRGAREGY, BHART
KORMURAGE, PGSR, Sk, TRETRGHHNRIEM.
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6.2 PIETERE

N TRENEAAEET _HBEMABREELR, FHSIARNAETEE, 2N EAY
AR 1,4- BT M. W1 A-RRR M, XLW-T WKL (SBS) BILRYE.

BiES Frithfok o BOL B A EBHB FHEIRET A®, ERE T BOAO,
AU “OD7, URSRIENEHIEFHEEXS; Y EEHE, SAHEAeR “—+

FEFRARMYEXTHTRARR, REBABRFXIZIRES.

M M
B-At 4+ M—>BM~— At—> -« —=BM_ A*

20 AR, REAREZEFAFESHNTHRKNS RSB TFHETFRS, HY4H
FEARHEHLIE, 1956 4F Szwarc ML EZIH- LMW EEMAR R ASE, HWBHER
R FRAMES. AL, X—SBRAERR,

6.2.1 PAIRTFRASNBAEEK |

BB FRS MBI UHA IR ERARFELRL, 2EERITHMERIK,

BA RS FRANBEEN LS HEFRES. B FAEH B ENE s F = 5 ER
%, HRTHETHRHZ, FEFREROBEHEFOETEHES MRS, BEAN 3
—B M, WH R THEE R o~ SRR A BB TRS, NERE. PRENER
FRE%, AMEARTFHETHEETONBE.

H H
mCHz—[]It—d—-—wCHg—('I

é !
! 4

{0 p-m SLHE T HF R el F R E MMk, MELE, HEHETERS, El pr K
RSB AR, WIFTIREFaHERENERE, AR THEFRHIER.

HABTRAEHRF, RMERESRNE, FIER62 N, XPMNETWT, #ik
e, AE P, MEZH, ToHmE, HHES; BAN (HE) HHARE
%, EHRR; CANRBRKE, HHER; DANMHREZBITBAC T & FREAE, EH
iR,

Qe AT M e A MERBREFH), UK Hammett 5 [lg(l/n)=pc] PHEHA
Pt o E, MTHAX EERAGRAM TRAEME. X622 P e s HMN LM TFEHHHK,
HREAEEMH -8 AEHEt‘e HBAK, B QEEK GLEHN), WTHETFRE.

6.2.2 PIBTFRENSIZFMIIRR K

A TFRANSIZFNEARESR. MEBAWLEBNEILEY . ZZESWAE. B8
FHREFEERN, KEETSLE 6-2, MWL T#ME. ﬁ*ﬁﬂﬁ%ﬁﬁ?%%%ﬁm
M, mAaE TR FEES AN,

(1) WER—HTFHBEIIX

B, BEWEREFRIZRA BT, BEHBSYEE, EPRABTHNESIRERS.

O HFEEEBIT A 20HLEN, RASBHIIAT _HRRES, £ THREK, £
X—g RHLBMGT. HTEHBRBEREZE, 5| RABEK, ZBARCHEK. BUEXZHR
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F62 FHTRAEMNBEKFEMNSIZNES

LR S ﬁ F = Q e o
a-HRKEZ B CH; =—=C{CH;3)Cs Hs —0. 161
MW CH; —CHC¢H; 1 —0.8 | 0.009
T =% CH; =—CHCH =CH; 1.28 0
PR B 7 4 A PR S CH; —C(CH;)YCOOCH; 1.92 1. 20 0. 385
4 e P CH; ~=CHCOOCH; 1.33 1. 41
P CH; —CHCN 2. 70 1.91 0. 660
FH 3 9 4 i CH; =C(CH;)CN 3.33 1. 74
HEZHERN CH; =CHCOCH:3 3. 45 1.51 0. 502
ik 7. 4% CH; —CHNO, : 0.778
g ﬁﬁ:m;:z.m CH; =C(COOC; Hs )2
a7 N CH; —C(CN)YCO0O0C; H; 1. 150
ROR .Y CH; ==C(CN);
H: 0 J , o 3-2,4-C 488 Z B | CH; CH —CHCH —C(CN)COQC; H; 1. 256

Bk YL T R HLE
MR TFEEEBRAEZR, ERAAREHE-HART, MATHEAERRES
2k, HBRNART, TG HFARAE T RAEIIE KRS .

Na + CHz—(l.',H—-Na+ —CH;—CH+<«—Nat*~CH—CH; -

X X X

Nat -{|3H—{3Hg o—»Na™ _?HCHz—CHE(I:H_NEf—';&ﬁﬂm‘E:E%
X X X

@ BMTREBEFEBRIIR FIH-H-F-MIAkmERZAZOAT. HAMERETHAK
W, RHSNERTFHRBAE, EREREHEFART, 286, HHEAkmPEET
FHRIEHAB T SMEFRERESHE T, EEALSAHL, EANTRABEHAT

151K,
eotlieol™
[m' ]_:xw +cH2—?H—~Na+—L|:H—CHg~+ (D

Cs Hs Cs Hs

2Nat ~CH—CH;+—=Na® _(E:HCHz —CH; fllH_ Nat
|
Ce¢Hs CeH; CeHs

—MAZEZHE, ZEOE-ABTREBTHEBAELE, PREZAHBHEFHT,
2o, WHBETHEHEREBSREZBIHAR T, MENMFIZRIBERE. BASE
RERGTHERBSI ML, HERR TR THEBHES, SR IETFREEBSIX.

KZWBARARER, UEHFRHEK, RNUEHEZHRABTHREE, BMARKE,
Mgk R4S, BEREANHM, BRHEEIEMEE, HEKREEERS. REWFC:O
RARBBAEFX, WBRE, i, IEERGAE &K,

(2) Bl &Ry —HARTFIIR

XEG|RZAAEBMRELEYNERELSY . BREARFSREEN. Hema®k
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AYVEEANERLGY, HERBPYARFIIEN, BHEMEA, &—3HT4.

O WERAREAESY—EEH K= Na£BHER, MEANMBEEK, BHLED
98, KNH-BERHB T REENHAEFIIAER, FEUBEEHRARTFTHE, 5184
®E, BRiGMERBMEIL.

2K + 2NH;—=2KNH,+ H; 4

KNH; ==K* +~ NH;

M
H:N- + CH3=-IIZH—-H2 N—CH;CH~ —o» -

|
C5 H5 CE H5

XEFBFEAHREBRE, BAVEA LA ERAMRE, BEMNSH, SR,

@ &RERASY HEEREBTUERERAEY,. BERERBETRASIANN
HETHE, HKAKKRN RMeX, SEBRETI LM, B RBEHEMBEREER @
HEZAEE.

THREZFURIEEHNHEEFSIRNM, FEEREFATIREHEMRIFNERER.
HEAEN 1.0, BREBIRERFERR/ANMTE, Li—CRIRMELNE, TEETET
LR AEREER (IR FREER nuasms) b, TESEEERERAPUSS
Wffe, BoIREWE; SHRmoRNUEsW, WHESSRARK, RE52EHE. Fef,
AR RN RN ETFSERBETES, AATRAETYHRA OB TFHER, HHESLU
.

CiHgLi + + OCtH3—=CyHs~ || [ Li=—OCsHg ]t
THRERUBHETHELSIREERS, HLUMHRATHK.

M
C.Hy Lit+ GH;=(!:H—rC. Hs—CH,CH Lit —— C4 Hg—CHg{FH - CH,—CH-~ Li*
| !

X X X .4

K, Nag o510 0.8, 0.9, M—CBEMM THEF#&#, 5IREEER, HEAHT
BULEA S, EUFEH., R, £RafdEgi, mAld.5, M—C @difm T34,
HBEHERL, HIEEIME, K3IREA.

Mg e fatER 1.2, R.Mg i Mg—C @R 5, WEs| XHBEFERES: W3IA
K2, RAKEIEA RMeX, &M Mg—C &8t:, SR vHEFRESMSIER.

@ EREEELESY FEASTEARMeREREELSOHAER, HHERMEK, X
| R EMRR AR REARS, SATREEREERE INREZLE. FARKS M
FHRER, HFRFE 8 E,

w)ﬁm%ﬁmm

R;N, R;P, ROH, H:O & EEEFRSGHE FH, MARKLANBR T, 5lxH
Mg RS, AREHFSENFREEF, HEHEERS, B3I ARERMEKES.

R;Nt* + CHy=CH—R3N*—CH,;CH™— +:+ —R; N+-[:—CHg(r:H%CHg(|3H'
X X . X X

6.2.3 BEEMS|ZAMEA
e FRAKSIERMAEKFEETUEINRK, WERAEY, 7RG, X629
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US| &R TE VA b F O, VU MRS N D R R N, B AR B A W L B
*Ei%u . .

a | RAEHRE, 5K A, B, C, D N4IRERE. 51 C. DA EHSE,
RA T RIEL, MECiEdl, BAeEr A R A L, BATHERE.

b 413]| RF MR ERBHBERN, 831K B, C. DAMK, FTRHBIAREREY.

cHBIEMABIK C. DABRKES,

dAREHREMSIEA, RESLDAREHAKES. MRKEEFEHETFELLK
ik, BB REEEN  MEFNBRZEES.

HINTBHE FRIRAER T R EE, FFEHELERNIFNMIER.

I FRASIRAET Lewis B, HEHUE| R AN SHERER X, ULE
B REZH NN, BEREEEK, SEZEVBEFRHASBES X,

C:Hs;Li + CHy=CH—=_C; H;—CH;CHLit
|

|
Cs Hs Cs Hs

JtHE “BRM” HA SR 7 A~ W #E V.

K.
HA=—=A"+ H*

_[A-][Ht]
Ke=""raA]

pKﬂ:_nga:]gﬁgI—]lT]

K. fi/h, W pK. ik, RRAREGARESERN.

pK, kB RS B S YT LIE] & pK, /N HE, RZMAME. MK 6-3 ]
W, HZH pK.(=40~42) Bk, HABTFRERE, BEERE, TS| RHHKMek
(TR RBREEY pK.=24) BE&. BOAR, HAABRABETHRREIREZHRES.
X— P AR B0 B R YA R BRI A KF.

pK, HREHLEY, AR (pK,—16), Fi R H AEP B FEERE, AEsl
B, PIMEREEA I, R ER R i B B B T IR A I B

HMERSHEARKEERTS OB EFERF AR GRS, IEFRSPREN,
BPRLATE MR, MR TERSRE.

Shb, BEENEE - RREETHETERES, £1%
HITHEES &N MEEERROAEFFARS, o  R63 HEWNKE
4 3% PG 15 YE RO RGN . REARAESI R kil pK. {i

PIBTRAZRABRERES, BRAMRERRAMES ?ﬁ ﬁ
WM RA W, NABRENERTRASYR S om —mn otz

We-THRE-HBEER, MELK-Z-H-NEKMEREZAH = 36
FH5E. FR ML 24

6.2.4 FUEPERFRSNNEBNEEA i:ﬂ (2?

 EFEAT, A3 RREBFIEER, R em 16
MR T EMK, —BEKEMESEREE, HT8 ;‘:gg* | ﬁ*
RER, JLRIEJLERBEREELE, BRHFEEERS. —
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X IEWRES . OFEEARBEARF, BENELL; ORBTAHEEEF, X HT
AEFRMEBL L OFBEHE TN H- TERBOMRER, BEHT,

Hitk, HHEARTRAHVIEFERRIIR. Bk, T&IL. TEEE, ROVRFER
HESULE., —BEOT, APl # S % mE.

WL R PLEAAE, EHARFRG LA TIIMA.

O G FRY—(RSY HESERAEEARNE D720 8 S0SHRFE .

@ fWERERSY MAHBETERS, HENAAREBEESREETRES, FT LR
BRBEEREY.

"""'Ml _A.+—|— Mz —— ""'M1 Mg "'Mg_ﬁ'i'

ZH A B IR Y R XA T REm R KT, HFENMAHEERSDHES L5
—FEBERES, MERET M] 1 M, FHEXHE, B M] MAHEFENDM M, #55EH T
J1. BRBHPRI R F A A pK. A R/ADRIE SR, B pK, E KB KGN, pK. (/] # 8 k
Jam.

Q@ HAFTANKEEANBNESY FHHERASLEER, MAZHAR. ALK
SEMEEHITRN, BPREFRE. BE, EEFSHEANRESY. DREVNHEFIIR, W
K> FREFRAA X ERE, RRIEBNERSY, TEEMTIBP#H—F RN,

+

H
M, AT+ CO; —M,COO~ A*——M,COOH

- . H+
Mo AT+ CHroCH: M, CH,CH,0- A+ —=M.CH, CH,OH
O
: H+
M7 A* +OCN—R=NCO—+M, —O—N—R—NCO —+ M,—0-NH—R—NH,
O~ A+ 0

6.2.5 BHHEBXLILINBRBRN

L L, AEFRAKEKYMEA, GrIfEE Kk, R A8 I L4 X B o i it 2
B, AT SEHBTHEL. BAKRY, BB/ANBMALIER.

HRALEMFREREERERML, MEERFAEROBAERBEARETF. HHEHE
FAIPFIE. P, RERAEBHALE. 8. K. —ELBRSSELRHTEREFL
k. Hip, LRet, BOIEREMESHE, HHARGARAKE, BeRERERLK, &
EHOR BT WRESWRBORYENR: Mk, BRESEAL,

EHRAGRN, B EL EAEREKIE. A oK. HHBEDNLESYE L L
HETRS, MHEE (pK.=16), HERMPREERE, FEESIRBLNEKES.

‘M Li* + CH;OH — M, H + CH;OLi

HREILHEABTFARESH, HHMAESREREHAE T, H¥MER. BEBRFREIL.
RFOCH,CH; 30~ K+ + HA—> RFOCH;CH; Jx0H + K+ A~

6.2.6 FEHPAETFREMNE

BESHHAETFESHRIIE. BHK. TXIE. TEBHOIESE, sih¥LHERL
B, R RIGEHEBME, SX51HEY. FEENK, RSRSIZMANTERN, LKLEH
BHFRONEBMKERKEHERAREKR, HEZEARMEHE W,
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(1) BEHEE

B THERSHSIRN, M, W, TEHES, FAH¥TEARNEBNRE
%, R, FEAEMBRNETHARFESER, AR UR—ERS| ZHaEYK.
EHEKIERESY, BEFHBVI R, BHMERTE, S—-FHBrEE0 8B E4AHE,
REERETEERNYENBRRUSI EANMHENER, THHRESH—, 26%. X
B, WAL, BA¥—H#THREAER. BEX—HHE, RUKKREH&EI R,
FHMRKOEPNRAUREAEESTR.

el & B~ A+ + M—->BM- A+
WK BM~ A+ + nM —+BM, .~ A+
R,— _d[M]

M, [B- (M (6-1)

EREY, BEERMNPAKRE -GN, ERALED, AR THERKANERE
[B~] A GRFEAZ, BETFSIZFRE [C], B [B~]=[C]. ¥ (6-1) M4, Bal
SEREAERE (REAR) FENEEXKETABERR.

[M]o
In '[M—]—kp [C]E (6-2)

A, 5IEFIME [C] MiRHBBEERE (MbBEA, REWMSE R R E RIEKKE
[M], BRAICR MK ERER k. EEYERP, ZEZBPEFEASN L HTLISHH
HEAN E, HE, HHEFEALALL, AEFIKRE (107°~10"2mol-L~1) tH B HEK
B (107?~10""mol-L') BEL, AHAEFRESERELAHRARSRBL.

(2) BEEMBSESA

BEAEFEAVIE, TEENARTEYSEEBEESNEERE L, BHERESYHF
BRAERETHEAAYE (REHRM W pkEFEE (M, —[(MD SEHRERE
[(M~] ZH, HEaEEERSHRIEAEITERE.

v _ [Mlo—[M] a([M],—[M]) )
=m0 (O (69

Rep, [C] NI RFKE; n HE—- KO THHANGHRER, RAZHN, HHM
AW T, n=2; TRHEFUFHVBHEF, n=1. MERAEZLEE, PEALBER,
m [M]=o,

AN IR M Flory 4376 5% Poissen 4345, B -5 il & SR 80
N.;:__E_” o pr—1
N (z—D

X, vESIMEIER>FHREMNEAES T, BIshheEK., HlxXRNEE—D
Mk, W X,=v+1, IR (6-4) TTEHEHESEMEYRSEZ.

?n ]. '
—_— e e ] = -
X, TExior TR, | (6-5)

Y X ARKE, Xo/X BT 1, RADARAE. 500 LLZEEE- 00 Sk 5| & B 613 4938
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K, Xu/Xa= 1.06~1.12, BITHAINE, TTHEHR ST E D RIRRE,

DUERAXREER, BAEAESAN T BEB AT ENTLETEEER R
IEFREEHEBHEETRSHERN, BN, SSELLHE,

ML EVLE, BURAA T KK, X8R LUAERERS KR E.

O KaFRABEHARS, FESIZBERESHNES;

@ REESHEIRE/RIET) & WK AR IE L ;

Q@ REAWir TR LRRR N,

@ ARG THRAMNEEK, HKEHART, BEYUSIFROGE,

6.2.7 BETFRAHMKERZEREEKIE X

SHEERSME, AR TREERER b HEWMERRBETE AL, BRTHRLRK
AGBRAERNBFHNAREELWZI, BRAMEEFHAEEEEASEZM. M Nat Ry
REF, WEskmAER, JLRRE L, HBERLER 64, EZLBHAETES £ (=950) B
B HERG b, (=145) B 6~7 5, 2-Z MG EEMLIE &, =7300, ULBH R 1 -F § it e S xF &,
RS SRIE: T o FEERZ W £, =2.5, MULHAGE FR PRI 2, BHEBIER, XHWRAE
e B B L RN X B B R A B 5 —Rh Bk .

K64 PHTHESHKEREY 65 BRAMNNTEEBEABEFETFTHEN

(R#FH Nt , Wy THF, T=25T) M MUKW | AFHTFHK
L A~ 3 ky/Lemol~1es~! Eok 2.2 '
o-FR B M 7 4 2.5 * _ 2, 2 2
- ZEAH 2.2 5

§ 2
rT AR v 7B 4,3 19, 2
o EEZM 170 PG 42, ok g 7.6 20. 0
KL 950 L. | 20. 7 17.0
4- 7, 4% ot ng 3500 HEx 34.5 4. 4
2-Z, % Bk it 0 7300 O R 35 30. 9

Bt — L uAER ., RET. BEFERNEZLHHBTRGERT R & HAPM,
(1) 73 B9 & i |
AR R B R B AR RS R, BB T IS Y Fh 45 S B T BT M AR B B T X AT LAAR 7E 2 R
A, WAERMAEE. RER X (R, AR T A, Al EFZHEF
52 5h .
B*-A%* «— B-A* <«— B ||At <«— B~ + At

T R gl AHAT
BFX R B0 (R )

BEERTHANTRRNERNRMUBARS, ERIAMERGY, BERGERRRK.
MR, BB THMEHEFRRSERRR, WRETERES. BAE-FIRA-BEANLE
B, ARERBRGHEEME RGP T ERR. |

THEERABFREANEATIEN, THETAIEREDIRENZFER, ERWHNE
AR BT, 55 B P Sk R A R . BB AR MR RS B BOR WYY, TS T
B R RIEE AL KBS, BK6-5,

#6-6 KHBMAHBENEZHR-ZBOERR L BEH, EFEEER_—EAF (6=2.2)
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FEARPEDUA KR (e=7.6) #11,2-_H 4 66 BANEZEEBTFEA k, HEM

HLIE (e=5.5) Yk, i 550 F1 3800, (258, 25C)
REZMEdIEESE b WILEEILTE, — 5 | reske | 5 Lo
it/ RE A FHFE. 1,222H % 2.2 2
HEZHMA U RERALR, HEF R 2.2 :
BTHBAK, BALELIRER, AAF TN | -
HeRS S E S TR,

EH R RKERN L e, —BEBTHEMRENGESE, FENEFME hE
THEBREEAITHE . BTG ENNEBRERAERL, AR, CUGE SR IX 5k
TX P-CT AR BT P~ PiRP, HEKEREESHLL e A k-0, BREFHAER TR

bt
P-Ct+M *PM~-C*t
x |

=PM~ +C™*

K

P~ +Ct+4+M

AERTHEK
BRAEREE T P-CrHMAHETF P BAEEZH.

R,=k=[P~ C+][M]+£_[P~][M] (6-6)
B (6-D)FI(6-6), HRMWHEBBER £, .
_kx[P7C*]+k_ [P ]

ke M- ] (6-7)
Hof, HHEREKE (M- ]=[P~ J+[P-C+], FiEHALTFEERE, TEHEH K 4
_ [P~ J[C*]
K= [P-Ct] (6-8)
#oHE [P~ ]=[CT], W
[P~ ]=(K[P~C*+ ]2 (653
B (6-6) Fx(6-9) 1B
R KHZ.&_
[M][Pp_ C*+] =k +[P_C+ /2 (6-10)

BTHERETEMB/D (K=1077), BTX, BHEFMMSI ANOEEARMAE, B
[P~Ct ] =[M~]=[C], fRAK(6-10), &

K”Ek_
[C]l,.-‘z

PLk, 3 [CI-V2EE (WA 6-1), B—HLKR, HMER k=, HAFER KV, BH
HSPEMBEEERKE, i RE k-, GRILE 6T,

M 6-7 AT S, ISR —EARERNN, BFNHAEMR, HULENF
E, EREE B (=0.04~24.5), BRI BOBE LI skmEERN, Bt
LREMREAHET, SRUBRKFE. BRER (=0.022~0.0002) B/, HAHET
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#6-7T XEZEWUBETREMKEERY (250)

R

—EHF
ke

Y 45k

k¥

K/107

k_

Lit
Nat
K+
Rb*
Cs™

0.04
3.4
19. 8
21.5
24.5

100
80
60~ 80
50~E0
2z

2.2
1.5
0. 8
1.1
0. 02

6.5 104

kX 1073 /L-mol .5
[ =] = B ol s L Om =) 00 WO
¥ | T T T T

100 200 300

[.C]'—Iﬂ

61 #F THF PELBHEHES
EMERHE L 5 [CIT2HXA

BB A_ (=6.5X10") RE, LMK Lk (=100~22) EXKEF2~31MEBE%, FHK
k— TEF WK R BP G5 &H EEWAL

(2) BB

DLISS AR ME I T ENIRERE NI, k- MRIK. MWERIE, FFEREH, A N0.04 B8 E

5, Al LS BE T LR - AL, BAWEFYE, yRTHAE FEMERN, #
%%ﬁ“ﬁﬂ’ﬁﬁ%ﬁ@ﬂﬁﬁﬁ#%ﬁmﬁmwm,Amﬁhﬂﬂm

LA R ok R, kxR, HEEDIM, k-3 (100—>22), AR MLEHMNET
/MR B TEARW., SHETE, 8IS EmEA P 0 ke (24. 5~22) CHERE.

(3) REMEH

REXMAETES b MR B A, 77 AT R E A 5 0 5 o F0X 2 65 0
Wl P 5 TG O 7% I

—FE, FREETEEFARE TR KERETBEM, B Arrhenius 58K
£, MERRNGAEAB-BRNYIEME, EEMBEAFMRY, BEHRAER. 570
M, FHEIR A R A K K, A PRGN, EREMER. W
B R AR MR, HAA—EE2elEiKH, A SMHEaER.

BFMEMEEER K SRENLRENTR. |

InK=—224 82

AH Rfifti, Al KB T mMRE, flinEZH-HW-THF KR, REN-T70CHZE
25°C, K {HZFEE 300 4%, IEHERIMEE R 10 mol - L1if, HHBEFHRBEEM D 20 £,

6.2.8 TEENFANMES

THRERHMNRSETWEABFRASI AN, EECK. Fohk. £, PEFER
WEHh, BREUGSEREE, GEFE 2, 4, 6 8%, HEAEKLSIZEHE, RAEMRS SR
BREGE, AREHE.

T HREEFSBEHMSIAERRESTEERENRRE 1/6 &, ﬁﬂﬂﬁﬁﬁﬁﬁ it RS
HEREENRERER /2%, ZVSGAEN2, SFAKAREEKEHII AMERERKFFET
B -4
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1] E
1 (CyHy Li)g =—=6C, H, Li

E
G 1 K (C.HsM, ™ Li* ), —=2C, He M, ~ Li+

S A B T 60 I e B R 43 B N
[CsHs Li]=A}*[(CyeHyLi)s J1/°

[CsHoM, ~Li* ] =k V2[(C4HoM, ~ Li* ), ]1/2

- AR ERACEH RN E RSN SR, FWUEH ERASEHSEM G ANEE. ¥

LT R - R R a3 5 330 b A 250000 ki 1k R I

IR R A HE], TREASIAXKZHABRSERRLTRPHREM, HAEAEM TSR
@i, ERBEMALES, THREZYU NG SER —HEERALE, HMA 1/4R1/2 K
KR

n-TREBWEBRM (<107t ~10" mol- L") sRAERMEEN PR Lewis B (10
THF) B, A&g, Sl MSERNKERBES TRERFEE KRN . THF R 58K
e, BRMMEEHET, AMRERSER, HUBRGYMEH, WEkm, ZE,
THEEZEB, K. ZEAREHRRANE Lewis B, Lewis M55 XA MERL A
0.1~108}, XffE4FA HLEA .

6.2.9 TEEMNEMCENMERIER

TEARAERREATHGSAKELE ERETRES TAFHRMAER, AEHE T
Aol &M, W5 RERA.

A 51 &% (FRET) MEAHRMEADUL RS EE, i B R w2 J A & fE
J1. BEBMBERANRET SN Em N E 68,

68 5&H (FREF) AMEANRT ZENEANER (RSEREN0T)

RToHWmEN /% | BTN /%
BRI T WA AT
ME1,4- | K 1,4 1,2- h W 1,4- & 1,4- 1,2-
eIk 7E Y o 1w 1 o

Li 35 52 13 Li-2% 0 4 96

Na 10 25 65 Na-2§ 0 9 91

K 15 40 45 K-2% 0 18 82

Rb 7 31 62 Rb-%% 0 35 75

Cs 6 35 59 Cs-2% 0 35 75
HiEEAGT) 15 68 17

FEREEH, 51K, M1L4RT _HKIE (B350 &E, HHERERETFEEH0H
KiikeE. EMHEAkm+, DUEfIMEEIETIZN, M1.4-BT HBEBHAF, MLAL,2-
RT IRGWANE, HEEwa R ET 20038 nimA B,

WA R AR BRI AMSWR T RE 69, LUTEERSIEN, RILZHMEL
bi. &, ACEPERE, W 1L4-RBRR BN FTREKGER. EREPHEMN 100 THF 54
H THF fE# I, 1L, 4-RR R _GSERNT, Ba9SLERE M MBS R 8 IR
R, BEN 1,4- R R _EEFRED.
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69 SRZRFMBAMNMRRE-BEREHMDEW

RA WML/ %
51 % 7 " 611l

G 1,4- K 1,4~ 1,2- 3,4-
CiHgLi 3% 93 0 0 7
C:HsLi * 75 12 0 7
CyHqLi / 2THF Ho 68 19 0 13
CsHsLi E4x/THF(90 * 10) 0 26 9 66
CyHgli THF 0 12 27 59
Li Jir % = 94 0 6
Li Z B 0 49 5 46
Li 4 P g 64 0 0 36
Li . 82 0 18
Na i’ = 0 43 6 51
Na THF 0 0 18 82
Cs i'g 4 51 8 37

RO_BENMEGHAPR: —KE 1,4 1,2-(5K 3,49 #Ek, Hn—REMAMR K,
2 [ A %, R _MRMES AR RSP, BRoam A e 010 BT R DL R R Y
Bt %t B F 0k i AR B A W LA Sk, R T R B A B g Y S 4 A E ) ) R

BB TRae, T MEHE R EA o mNEM RN ERFHIEE. BEFLU o
WHNERSRE, £ 1L,4mi; BEERAS, M ~BREREIE, £ 1,228, 0F
KXFTN .

Cyl
~~ CH,CH—CHCH;—Li ~—%+ . CH,CH=CHCH;—CH,CH—CHCH;—Li + /L #&1,2- Jiki#)
o-EA B
| THE-
C CH,
~CH,CH uCHy, Sl op cn—cH,GH uCH, + B4 R
n- ARG CH=CH,

e vEdE AR, B TREFE - RERGH, BHEERS sp WA LiT BoAL, B
ATCHSER, WTER, MEHA C Litgmmic, 4558, 01,484 5K,

CH
CH—&
4/ _,\
JWCH: \ CHy
H=CR, ./
~CH, \SH—&h
'CH; 4CH2
3 %’{z 8 CH: &___ H
H"—CR
& &
T 4l 4-ACfiL Frk RN 4-B0 (L

A, NMR BiR, ZEFEREEAT, BRI ZHHEKE IR, AEaEFE C
FC3 2z, 1,445 5%, mEERTFRMSHKEMRR MBRARLE (LA,
C2 L #yF EEPH A 1 8Eoe b C2—C3 R poiest, MaiksT S, Bk C4 FEWNER
Cl ZiE /G, S 1,4-8E, HEBATURIE 90N ~9%. XFT M, C2—C3 #
MEHES, MAREXU SERANE, BB L4RT AT RBME 0%~
10%), TEMEREN S, FRERMEIEARS, BEER C2—C3 LA dijes, M. &
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LA-RAERE 1L,2-BAM 3,4 BABMENHT. Hik, ZREBNPSHEER 1,4- BT MK
1,22 T 4. 3,4-BHR_ME.

FAMEA AR EHHMSHERENHE. TOARRR _BNEAERSYDE
KHEH (10%~2000 1,4, THE/RBERS, IS 3640~ 1,4- BT K
M2 ~94% MM 1,4-BFR M. EWEkEPERES, MHL80% 1,2-BT MK 75% 3,
BB, HIEREMBRERGEN, ATHEBHZEE 5% ~55%) MEFH 1,2-
BT %,

6.3 FHETRA

A FRSHPIR LM TN HREELAND L. THHETRSOERMESR
R, EEERTH; HIIEZFMRNEEL, WNEFED] Lewis . AEMAAEANAE, —8
AR, MEAFSE. TERESYBRRARRTE. TERKE.

HWEHEFRSOBEERHRKHERF AT, SETF (RHHF) B KRAH T,
HEHAR TG ARG, AETRSHESTHUTR.

M M
A*B "+ M—AM*B~—> - —=AM B~

6.3.1 PHEFERSHBAEEK |
REREALSY . 2235, HETESHBAA R TFIERFTAME TEANT TH. KE
LARHEERE, DIRARMEHHNELRE. ZBERELEILM.

T
CH;=C CH;=—CH CH;==CH CHp==C—CH==CH;

| |
CH; OR CH;

e F e — O E RO R T BRI, AR THE FEEMMHEG B—E
XAEA R T T o B e e, w5 EI SN .

(1) FTHM ik

STHILFERBEHEMARE FRAOEERE, HKNMTF.

O ZHmEBARE, FERYE, FANBFaBEARDBKHERE FHI, HRXEERS.

@AM, THFMERA 1A, HEAR, WEFTHRABFRAMNSE, Rk
M B, ERETFEHN _AKHAEFURER, ZEHARBEN=ZREKMHE
T Cr.

H+ + CHp —CHC; Hs —>CH; C* HC; Hs —>(CH;);C*

TYBBHE TR R TR R, ERAHE R =R T, MEHEBAL.
CH,C* HC, Hs + CH; CHC; Hs—>CHy CH, C2 Hs + CH2CHCy Hs

CH;CH==CHCH; CH:;CH=CHCH,

Hit, Wik, THS - BREMETES, B ARBARI THRY, BEXY.
@QRTHAWNRTHE, FRENBLFAEENMMEL, 532 HE T 258
1%, WR=%HKME F—CH,C" (CH3):, #F—CH,—EHEZMWL 4 MH IR,
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RGBT, MO THE., B, XAFAIRN, BEANMTHKRR T TFRONEKERR
TH.

Lhrl, BTHRILTEA el hE—BRETRANAME,; WHRTHEAEHETF
RA. MEX—5FE, FTHITHXANESETRTHEFILEE.

(2) Fidk 242wk

PR OHBEREFSHBEFRAGN A —REE. KPREENBIHNENRBOE T
W REMEMR, EET ERIEAR T 508 R pr SLHBON, SN T =% M
o, MEZT, RPN S E A, P, SeEEAICIRGH @R HE F LA IE®
iy BumiaE, 4%, RELBREMETGHTHETFRS,

~~CH;C*H—>~~CH;CH
|

OR +(!}R

WU, 20 SR T RA TSRS, T 035R S ST b 9 SE iy T 0 S R
(3) tERL
RZH . e PERZM . T M. S5 A

%, mTFHE DR, 5ESRL, B, R, e TARRTRARNER

METRAMAMERS. BHAETRABERERR ﬁﬂ:m‘* *E:;fj‘*
STHMSEEZBERE, UWEZERRE, BEABT L eaxzzh 100
BAEMHETEN BN E 6-10, FTH# 4
LM AR O AR FRARETYERY, (LHkE {;zﬁ*” "
LK, MRTHSLPERRMILE, WETEBRIE. o« R 7 1.0
HLBAf, BEXEWAEENETER, £ AICL-CH,Cl f1,  puR%ZH 0.4
—100CTF, RTH-FR_MWUEREN n=2.5, nn= Ti“ o
0.4; RTH-T _MHWHEEREN n=115, r»=0.01, 7 — X
RTOHHAEFRAEEE, REkendk,
(4) HAh
N-ZAR MR, Z A bl . AR SRS H R T AT FRAMIER B,
CHIZﬁ.‘H {:H2=$H
N-Z 4% e IR G ke Hi m5E

Wik, B2, IR, = oHBRNIAE F RGOS 8 &,

6.3.2 MHEFREHNSIZEREMSIZEA

B FRANSIER FTELE R TR Lewis BB K, A8 TREEH.

(1) FBF#

RTFRERBERE T, FURSIZHETFERES. MER B®ERE, RiIEE 7R NE
i, HERFPHARTREZEAN AR (NMEXKR, UeSHETHHETFNSEEMA L.

T i
H+* X~ + CH;-(I'}——-*C H; 'llfﬁ' X——CH;C—X
R R R
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WH B, BEM. AR, B R (HSO;CH, MB M (HSO:;F), Z®H R Z M
(CCL,COOH) . =mMANZM (CF:COOH), =@M EBMM (CF:SO:sH) %IF FM7EEK
MBCP AR, PAERT HY, BFIA—HRERE. SR AN 28 EFRYBERK
£, £ 200~300CF, WA TIETK -HERER, Y2 FRBIOBILILT, TEH
P S L 3 4

GBS AR, & 5 B A B B 7 3R & 7 1 4 7 O 1000~3000, AT A A bk
BERG  Hudh . BEARSE

(2) Lewis B8 .

Lewis REBFE HNMEBTFREMOIIAMN, MRRBEL, EHF BF;. AlCL. TiClk,
SnCly\ ZnClz . SbCls %, REFEMIR THFT, FRRSYITRTUME (10°~10%),

o Lewis BRGI R IEHEAR, WHRMBEILSIZFESHE TR, ARRIEEXRS. HA
FTHAR TR THEERRE, 5 Lewis MEG M T RRMAEHMT .

@ EF#4k, 4 H:O, ROH, RCOOH, HX %, 5 Lewis MsEE R%& &Y MBS T3,
M=l KR, RESIRRTHES.

BFs; + Hgﬂeﬁ [H;0 - BF; ] ==H" (BF;OH)~

::J:H3 ' (|3H3 CH,

| . |

C.Hg-=-[|3 + H* (BF:OH)~—={CH;=~C+ H* (BHSOH}—J—-CH3(|:+(EF30H)—
CH, CH, CH,

SRTHBAET, oI RMHRER, URRHERETHEEK, EZHEENELE.
@ BBHE 74K, 1n RX, RCOX, (RCO);0% (RAk#), EFWNMERASI LR
W5 FAEL, i SnCl-RCIEER.

SnClL; + RCl==R™* (8nCls )~
CH; CH;

I |
R+ (SnCls)~ + CHE—C—*RCHz{l;‘*ESnCISJ‘
CH;y CH3;

PLERAERG, KRRt Rk E -, B2 () 5/ &#H, BF; & SiCly
RHIEIRA . BHIM, BHE Lewis MAREMEFIIAN, KRERRHRMAEILT I ZN.
gl EMMLF ERWARAS, BHEERBX, E%&%?ﬁ%%%ﬁt—ﬁ?ﬁﬂﬁﬁj} E
FIERAMEESBEZBR TGRS, ﬁﬁ&'ﬁﬁ%‘% WRITF .
BF; > AlCl; >TiCl, >SnCl,
BF3; >>BCl; >BBr3
AICl3>AIRCl; >AIR; CI>>AlR;s
BF; 5l &5 T, L5 RMETEEKR
Kt BERR : FIEE=50:1.5:1
SnCly 5l R B THREAE, ReHEHILS| AR RABBEMMTMA, HKFH
FHESHBRS>MEZESER > K>HRBR>HE
— el RM LS| ERAE —BEWL, FREBEAESERANER ST TR. FHEBRIERL
AREERERA R, S, Rl EMEL, WEEAR; {51 8MSL, MR, K
HEREANFESEEREMERSE =, —RreE REHEEENESE 7 —RRKHER
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Mk, MALEHEER “EaY.

) H:O
BF; + H,O==H"* (BF; OH)~ —> (H:O)* (BF; OH) -
CH,; CH;

| |
-—~CH;[|3*{EH3(JH}‘+ HEU—*»w{:Hz{l:DH + H* (BF;0H)~
CH; CH;,

LI BFs, AICL {E3| & M6, HiMEK (10 3mg-L 1) BELBRIFEEME, 52k
A LLEE K @ 10° £, BEERAKEARNTE, ThEREHAEMEK. HKEE, e
5] ALK,

A U658 Lewis B8, 0 AlCly, AlBrs, TiCly %, A G0 FRM, BB RE 7
IR, BISHEEMEK, REETIERIEHESREK,

M
2AlBr; ==AlBr; T [AlBr, ]~ —=AlBra M* [ AlBr, ]~

(3) Hits

HMEFHE FSIRA LA, E88 FUREMERENMAE FH, N aARE
[CH;CO™ (ClO ™ ], = EH R [(CsHs)sC (SbOs) ~ M (CsHs)3CH (BF )~ JMIFBE
I [C H, T (ShOs) ] %, RELWERENHE TIH AL N-Z MLk, 35 K
ARG, CMEMERGEHAARERES, AT hENERATEZL, BRESIERT
LS -

By T P B X, HIEAEFIHEIAERA.

I +Ig —]t {13)_

TiCla £ BB, T HES| AREES.

TiCly + M—TiCl; M+ Cl~

AN, B, BEAENLEHEXS EAHETFERES.

6.3.3 (HEFESHNE

B TRES MV LI Atk R, RBK. SEBE. &1L, RPHEBREK L
MEEGTA, BERESENFIEHRNER. HEFEANRERASA: sIANMEES5Es ARRE
R, SIRECEABMEREK, BKELIFEHERSHER.

(1) ##35| %

—BERT, Lewis BB (O £S5HFHE (RH) SBKHEEFHE (RX) ER&SY
BFXt, MEOEFRERET (AHETF), WEMRTEHE, mME5 X8k M,

C+RH==H* (CR) "==Ht +(CR) "
H* (CR)~ +M i""HI"l-"I“' {CR)
MHE -5 2B, JLFBEEMR, 5/ 2G4 E & 8.4~21klJ-mol™', 5 BEHMERS
FEE S| REBRARE (Eq=105~125k]J*mol 1),

(2) @K
HEIRXERKAE FEERSRETFERE T, BES FAMNBEARLPHHEL.
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ky
HM! ,(CR)~ + M —» HM,*+ (CR)~

FHE RS MEE K B A T 5L -

O HKEREMR, FHEBME (E,= 8.4~21kJ*mol 1), JLF5&3| RFEMBESZER, K
R AR R Y WLRRAE

@ HBTRET, BARLESMBABFMEK, 3Rk aTmag—crh6
J1, BERENZEAEZHETFRESANEARS, BELBEEEEESHRE.

Q@ HAEFTHEH. B8, RUALERIEN. AN 3-FE1-THENHES FRAYSE
THIMREHBIT, RREEHNER, FEARALBRERS THERBRE K.

—CH;—CH— CH;
t|3H —CH:—CH;—C—

SN '
3(: CH;; LHE

IEH =9 ™

(3) @#¥%B
FHEFRANEREMRER, 2R RAEREREER, Bl ASRmmEEs K+,
FEfEA R ASI REANETX, @3 EEARAKRIL. URTH-ZRAT-KER N .

CH;  CH, CH CH;  CH; CH;

| | i |
CHg(FWCH;(f*(BF;DH}‘ + CHg=={|3 ——*CHE(I}--waHzC + CH;?‘L(BFz.DHJ_

| | |
CH;  CHs CHs CH;  CHs CH;

ke,
© HMI (CR)~ +M ~5M, + HM* (CR)~

FHEFESRHBEEANSEEBEE BB R (Cv=kem/kbp,=10"1~10"2), LLAHEERS
HI Cv (=1073~107°) R 2~3 M ER. MENSEHEBNHRBEEDN. TR LE
flaFRHCBEE. HEFESAEEEMER (—1000C) Fi#fr, HEWETHBERE
%, BRESTTH. |

(4) B

S FRGREEMT A LR, FAEEHERF, ARENERIL, BB, X2
SEHHERQSEFAFZL. BHRATEEUTILFHFLK LR,

O BEZIE WKEFXNEH, KIERREY, FANEEHII ARSI ZRNESGY,
G| RBak, R H¥FEALL, HERA LW A KRB HNEEBR L EREL,

o S
{3H3L|'J-—--~CH3(|3+(BEDH)'—-CH,;EMCH;(': + H* (BF;OH)~
CH; CH; CH; CH;

ke
HM, (CR)"— M.+ H* (CR)~

@ REFmMR HSEBFHRRZELEBERN, SSHMKREBTRNLEATMEE. o
SRLMBIRELBES, MAXMIFILRAE .

HM; (CR)~——=HM, (CR)

Q@ EHPLEREFHIH—HIGEMA L, AHETIR. HW.
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CH; CH; CH; CH;
[

| |
CH; C“‘"‘""""’CHQC+ (BFg(}H} ""'*'CH;[:‘“MCHQ CUH -+ EF3

| | |
CH; CH; CH; CH;,

U EARZHETFESKIEFRNEABELURF ST, HlA “MRiE” 25K, HERkD
St L I TR . |

GhR b, ABTRAPAWHBMIK. B, RERANBL L. TRABRK XCR FHE5|
RiEVEs Wik, MWERBES®&L, LAEIIR.

B,
HM,*+ (CR)~ 4+ HX —3HM,H + XCR
E
HM, * (CR)~ +:NR;—=HM, * NR; (CR)~

KM AHERSHHER FRENAHERIEA, HERNUEANR, RHEERAEREH
FIXHARAEMEE. M TEEEERTEBSERS T, ERBEN MHEETHLL.

2HM; (CR)Y~ +0—<:>—0 — M, + L[ (F@—O]“[fcm—]z

FHE FESHHIESI R RV L, XREAETRAIBH TR kR iEH
o, IETESHIMNAESMEIRS IR, R¥EEK. 5HBE. XL Shh¥FERKERER
., BTE.

6.3.4 PBHEFEEZIHE

HETRAIH¥EMRELARERSEESL, XERY:. HETEAEKROHAHR
BlRM, #HolRRMERL, MEESIRAMBEFE N REEEERBR; HFHH (DR
BT, MHAEWMEULE; BAEERR, #5 KMNEMKILERZRNZR, B
FEEAMNE, BEBRNEYE, BEREHIENSEX RN, BEREHA—EEHE.

(1) BEHEFE

WTHERTR, BRAKEBEESIEN (0 SnClL) #ITHFE. LFmIETHBE
¥ (ALT) BLZIEFR, RILAESIEAFEEALT, WS TRNAERTROT .

L1V Ri=k[H* (CR)~ ][M]

| =Kk;[ C][RH] [M] (6-13)
3.0 R, =k, HM* (CR)~ J[M] (6-14)
H#& 1}k R.=k [ HMT (CR) ] (6-15a)
] B A 4R IE R =k.[HM* (CR)~ J[M] (6-15b)

K, [HM*(CR) I REFTAYKEFIEIKEE; KRR RH-3H51 RHMKSTF
W

HEAMBTREAHN, — B R>R, RE#LRE, EXREREHR T H-SoCl &
#, A EE R= R @ THR, FHidx(6-13) MK (6-15a) AT LAMEE T XHE.

Ri _K&[CJ[RHI[M]
ke ky

[HM* (CR)~ 1= (6-16)

¥R (6-16) RAK(6-14), M BAFTFE (B HREGHEEN RN

R, = (i—‘:) [MIR; =Kkik"[CJ£RH][M]2 (6-17a)
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A (6-17a) KW, EERILMRMET, EBXFIRAMILFIRAKE R RN, X8
VA e BE T 2 R R

AL LB, THRAREREEREEL LA, R Ri=R., B FHAMUH
K (R6-17b) ], RESREEBERN—KITRIEL.

_ Khik[CJ[RH][M]
ki

R, (6-17b)

(2) WA
EHETERESS, MAREEBMAENEEBREERNER LT, #ERE, HR
A, BREEMFEEME. MBEEMBERSERBOERRETROT .

Rtr.M:' ktr.M[Hm+(CR)_][M] (6‘18)
Riu.s= ku,s[HM*T (CR) ][ S] (6-19)
HETFEAYMESELSZEAR AT .
1 ke £s1 -
X, kMO IM (6-20)
FRADET AR ERL L, MREESEHEBALEAMEFENEEBR LN RSERN TR,
(AT e AR T AR T AR, 1 55 5 7 .
FEERTRBROENEHEAEZN, BEARE, PEEZW ~30 78 -120 146

BEEA—, B 6-2 B A 5 i B B0 % R MR 7E—100C
WHE A — B 37 5. — 100°C LT, 3 5 [ 8 4k 6k 56 8,
—100C LA L, MifEAlEsEBNE.

T A M SRR, MR (6-20) AL N ot

1: kt _{_ku,M
X, k[M] &

B Q/X0-(1/[MD) LXK, hBEETRE M HAKK ol
HHBHRE Cu=kem/ky. HEFRESMBEERBEE N A x103/K-
1071 ~1072, WHHERSHNEKR2~3 MRK, Hit,
A AEERERAEEK L. KBRS0 HE R EZEN
BEERBREN, BRESTHR.

(3) HE TR NESH

B FRASEEREEW EE (BRE) b EEREFMN A M BEBHEF b+ MEFTTHRK,
P& T KD RIERMERRAETE. —BRIIZERNERERD, BRAHETHRS
B HE, A EHER ALEHKI-3AMHER, G, GERUMKERFTREEK.

HEFEATHRABE FHKERER AN EFEA . OBEN5IX, HEERBETFH
Y, OQRENMEE Fi4ESI&H, 0 (CsHs)3CrSbCls~ #l C;H; +SbCls—, BBT5E 28
MR AME T, AL (k) WFE6-11, NHEEMREBT, HEHRSMW L LA 10°, EH
60CHHBESH &, K. CGH: " SbCls 4| EMIBF, B, B/h (102~10%), 5 EHERS
)R RO 2

]ﬂﬁ I~ u

(6-21) 1%}

62 ®WABIIRRTHEES
X H5REHXR
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#6-1l PHETRABHETHRKEREN

s ¥ ¥ H|E /T 51 &M ky/ 10 Lemol=!ss~?
LM X 15 5t 350
a-FH B3 7 0% x 0 8% 5t 400
5T 3 R p.n 30 et 30
T3 20 CH,Cl, 0 C;H; * SbClg ~ 0.5
FBE 2 f B CH:Cl; 0 CrH; 7 SbCl; 0.014

TWERTH-FHMRERNEEFREERME, SINFESHEAERS. AREER
BN TR NFESH, SHHERGHE. ARG12ALUEFES, HETFES & W
TLHEBA, BSIRERME: kemBERI~AANMHER, XROENEWBE;, AL L E
NONBRE, GEWE ko /R W Ap/RPRAANERE, THHEFESHRE, TR
B o

£612 FZHAMTRENBEREDHNESHUE

b} £| 4 L/ He S04 FTHZEEE / (CHs)sC* SbCL; ~ #7248 / BPO
¥ A R LEE(25T) T ZEOT) A /60
[1] £ 10~ *mol+ L1 6. 0% 10°F 10-2~10—*
ky/Lemol !ss! 7.6 7.0 103 145
ke /Lemol e g1 1.2x% 101 1. 9% 102 104 ~10-5%
Bk kst 4.9x10°2 0.2
Hia® it k/s7! 6. 7X 1073 108 ~108
ko/ky= 107 ky/kM2=10"1

6.3.5 WP EFREEZFXFHNER

(1) F&H

HEFREAFTRAMNBRAZIFEZHRS . BRERE, BEFUES, BAEXLK; FE
A RE SR F R AR EBURR A ; PUEokm, B, B, ST ELAYBEHE FRAL
k. ERERAEREGAREEER, EPE. —EP5. —Hohk, =884, meibk
. Hit, HEFRASIAGRBEVERBREBE T, XS5HAE TFRAEHBZ2-1UH ok
EwE A A .

BRI (hEFH MEAAEIRERN THRE FOYME B FRER, Hikd
AW A FEER SN K EFER, Wk 6-13 PHIE.

(2) RBF

REFMHEFRESREmRMBA. EEHd®E, HeEfik;, REFEBEK, U7
Bk, BOHEERK, 71,228 EPF25CTF, L. SaCl-H:O # HCIO, Bl R % Z
HEES, EUHKEERNHE PN 0.003Lemol P es™!, 0.42Lemol~! «s~ 1§ 1. 701L «

mol~'+s~!, FATFHIX— A, %613 BARMNEZHEARFRA MR

(3) FAWE REMWOIE (HCIO,, [M]=0.43mol-L~1, 25T)
HEFREAEALSE FXMAE M EF5 — AEEE | F/Lomol et
K, REXG|REREWE /|, MNRGHE ccl, 2.3 0. 0012
EMEBESEHAZ WML E TIRE X &k, /b CCli-(CH;Cl), (40 * 60) 5. 16 0. 40
CCl,-(CH,Cl)3 (20 * 80) 7.0 3.2
FIXT by /b MBI EEM . 5K (6-17) FIK (6- (CHLCD. 0 7 o

21) H i Arrhenius 3, ;
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A;
R, AA"exp[(Et—Ei —E,)/RT] (6-22)

- A
X,=5"-exp[(Ey,m—E,)/RT] (6-23)

FHE R A8 5| R MBS KA TS LRE— AR, B&ILERRERKX, H E>E+E,
BOEPLNIEIRE Er=E+E,—E,=—21~+42k]J-mol~!, Hit, &HARAERMEEY
R ME R . HAW Er RIEERA, FAXHERE /D, BEXERGR R E b
RAENMIZE,

B TRE E: 8L E,>Ey, Exa=Eum—E, ¥FIEM (12.5~29k]*mol~1), B4
HRERERRmE . Hilk, WE-10CTEMTHEBRE, BE#EBRN, B2 TR,

6.3.6 BRTHEMTERK

HRTHEAREF THEMTERBREAHE FRANEETWMA.

PLAIC; B51EM, £ 0~—40CHRHET, RTHELHETES, TAREK>TRER
TH (M,<5X10%), ZF= Rk A SEE &, EEAERER. mEH . &3
B SO AR, DA . RTHE - 100CTREERES, MEHBRESKS
SFERERTH M, =5X10~10%), WTRIfERE. HMESY. HEMBRBENF .

FTHREERRSRTERE. UERENITBER, AICL R3] E£H, &£ —100CHK M4
T, RTHMBR M Q% ~6%) #Hi73ER, TERTERK, RM/LPF@RETR. T
BRBEAETEF 6, DabiRUtirtixk, RTRERS, AREZRG. EESHRP, &
UEfE AR BT BB R ek

TERESFRAE2XIO L EARER, BB TFHFAERH, —S0CTFHEAEERK,
HAMWRE ., SEHEFEFEL, EEARGEAR.

6.4 BT-RESHHEAERANEE

HTREHEHERGRB TEYRS, BRGIHYAER:. HHERSWILERHE
ALLEERE 85 k. RIEK, EEL; PIBTRANERSI R, K., &)L, &%,
ATRAEHRS: HEFESIRIIE. K. %%, &L, FEEmAEENE
B, WAl TERK L, XEEREAEKMAE, IR, BF. RESFERGZSELWH
2R, HHWmE 6-14, -

£614 FHERGHNETRANTARLE

HRF®R4A
BAR TR B F®A

¥ R HHEREG

ARAREELAT. AE.B _
Lewis 8. . Lewis # . .
31 % BRI WS R W RERAHER | Lewis B TR KEK

e - d
3, 7 88 4 2 K RS B B A e SHR T REEH ERS.L:3%
W 55 O L F 2 A B 4 2 Ak L 3t W T EE R 2 R wWHAR FREEAMNERR

kR AT

LR S P B AR AL 0 IE AL PR R K e S o el ik
EHE L H i ¥ WA TS BT
FEEEFA e 2 1 MR TETERS EREHERES
1 6 AL E B i ARS8 B 0 K FHEA. kK.M.8%, BN, KW B

Al % % — Ky .DPPH H.CO; FH E
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g

BHFESs
BAoRR HHREES
MErFEs HETFES

B ke | D0 ok e nER RS

K FEE A P K AR ST B, 45 Bh AR BRAEEERBA R TN EERE, AMEwEB B S
HEH N AL R

o [MI[1]e E[M]*[C]
t Eeis EM][T] 12 k'[M]
BoiEintE k84~ 105k]*mol ! vy 0~21kJ*mol !
BERE —f#ff 50~80C fE® . 0CLLTF e L, —100°C
E&hik ik B BT AW . v - 3]

O ik KEPCHMEREEEAOERS, TRETEAMIRAERELKES PR
FERA, HHBFEANBEAEAENTHETRS, LEHZELU=MILARS.

@ BIRFMENERN HHEERAGHEEMEEHR, WERALEE. BEARLSYE
5145, SIRMMEHNFBRFIERM. HEFRAHEEHMHERAR T, EABSRR
HEER A EEERANET RN . MEFRAMNEEMRBHEE T, % Lewis REFE®
EAESI &, BFRAWEERMEUBRFNEE, BETHHREZRERS RN SLRE.

Q@ HF HHERAED, BAEWRTSIRANERSTBMEXBRIN. BTERSP,
BREEEMBAFEMMIEEME FX R REERE, #MERIIRSERBMERES. HE
FHEATHAERESR P REMTER, bk, WA kmsE; mFH T R A N R SR v
A, g RS,

@ RE BRHERASWIIRAIMEELESL, TERSGHEE (50~80T) TERA,
BEMESERMFFRAOEMEBR. MEFRESTHIABAEBERE, A TERESEXRBR
BL, EHEERMOBET RS, BREXEEHERE/].

© HERMN HHERSHERN —BAA. ¥E. DPPH FME5 A h#L4A M4 k&
E®. K. BHERELEYEETREOERM, ME Geadn) ERATRGHRE,
M GEEERD MEMETRAER: XROEAETRGIRILN.

6.5 BTIE

RS T T HEBNAKRNEAE. BTERNWR TEAB BHEILEBLIEA. B
FELHAHELREFER, HERPEARTBHTSREH.

O BFHEMNBEAEENEENE, ARE. NARERSFFRETFERNNBLER
SEBEFREANAKE, RTH. REZHFEBST A TEANBLARESHETRER
PURRE, K. R HBRNEH#HTH, HETESMAEaERS. MEMERKPRA
R MERATRA S Fa P FILE, HHE AL BRI AR,

@ F—stAEAAFRNENS ZERSTIR, EREMARYERSHFRAHE
S, Z6ISRIMNAKEFAMERLE, HETHEAHBE FLARNERRHHE. LUXE
LIE-FRABRPE (MMA) A6). BHELE, WERFEMHE (n1=0.52, r=0.46);

BHE 73t 8, MMA EREMRK (r=0.12, r=6.4); FHEFILE, MMA 3 REHPMH /)
(r1=10.5, rz=0.1),
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615 IMBULEFRANBARNERSE

B hEILE PAR F3L % M-t
kM, %4 M,
1 ra 1 rz ry 3
¥ ] g 55 0. 01 0.01 0.1 8. 25 0. 015
. XY B 4 R P R 0. 52 0. 46 0.12 6. 4 10. 5 0. 1
B P e AL 48 I 0. 67 0. 65 0. 67 5. 2 — —

@ WMEHENPAERSETEFHRR, FELHEBILR, nrn=l, BEESRAFAENAT
SEREMEAILRY, BRI ALBRE - RERMME, MRTHS 2H~5UN R R _BILE,
ART ERB . LBEAEAZEME .

@ BN, RET. RENEFLARYEER, BESFHRNK—BRE,

6.5.1 BAEFHIE

WAEREAE FHLEROERBHEEAZ, E6-16 BRUEZMA M, HILREIE.

#6-16 EZH (M) PFEFEBNERSE

M; _'J'lﬁ?ﬂl o ﬁ& /C r re rirz
VR 945 i Ce H:; MgBr / R1 3 ok — 45 0. 05 15.0 0.75
PR T4 A R PP Cs Hs MgBr / % B3 —30 0. 01 25. 0 0. 25
FERNHERFE Ce Hs MgBr / Bt Z ik —30 0. 05 14. 0 0.7
afEEZH Na-K &4 PO km | 25 35 0. 003 0. 105
prHEE LA Na-K & & U 5, o g 25 5. 3 0.18 0. 95

# 6-16 FIFE R HBAKE r172=0.7~0.95, BIEHELE; HEREHERK, AHKE
B EYR KBTI M. BB - HEFEZBILE, ABEH, TS o« F &
B A X, MBHERM 1, 1- KR ZH. R 1,22 X EZB 5 BBt E, LT
LR,

5B FHREAMEC, B, REFRREXNIERATZEREYAEW,

6.5.2 PHEFHRE

REEHE FHRNAERARRALZ, ERHERMHELFR. » THEHBEFRANE
BHE, RZHBEBEHETFRES, SHAKSAXARHATHE FRAMTRENE 6-17,

#6-17T DPHEKHARTFRARATERE

_ M, M; gl &M 3 e /C ri ra
BTH LYy At AICl; CH;Cl —100 2.54+0.5 0.4 + 0.1
5T T % AlICl; CH,Cl —100 115 0. 01
RTH LW TiCl EECH —20 0.54+0. 34 1. 204 0.11
E=L® a-F M2 7 0% BF;0(C; Hs ), CH:Cl; —20 0.2~0.5 12
37 B SnCly C: HsCl —20~0 0.8 0.1

e, mERR P EANEEEAE, WAMETREGEEAR, ERXELA
K, BRBPGNAEREFEERE - BEE, FEEAM, MUBRRELHRIINERETES
WEHESBACEAME R BaHEMRPFINTRR:

p-OCH; > p-CH; > p-H> p-C1>m-CI>m-NO;
. —0.27 —0.17 0 +0.23 +0.37 +0.71
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PR 7 RS 156 7T Fl Hammett 78 [1g(1/71) =po [ i) o (HVE 6 @ AT BT, o RIE
H P TR, B TR o A6, BEFEEE o NIE, o RIEBERA L. Mar
DA, PEERRMH FER (0=—0.27), XY pPEEXZBYHE TFREAEEMRE;
MR, HEREBE FHEA (0=+0.71), B mHEELHHETFREBHIEERK.

FI AR BRI AIBEZON, DRER . REF. BEMNHEFILRENEREYEEMW,

S

1. R TE4

W FREAMLFRERE, NHERBK., ARREXYE, FATHE FES. MeR R HERES
B Cin TEE) SEEEANEHESIEN. FUHEMERAE T, SHLRAREFHRE 7. BRAMETF
sHHEREAEE. B ERHER, o745 g ok m sk i\ 4 m e E.

B FRAWEE (EEFH) SR PEAMBE FERE, KBS FHBEEE. 51 ZFESE. L&
BAAERE. BRAMAEFREEX, SERBEBRE, 5120, BR=Z4Ho0MERE.

2. B FEAMILEMS F5IE '

VIEFRERRIIR. BK, T&IL. THEY, RARNEERES, THEARESTTEAHGHNE
BB EY . SRBRBIEYE, N pK. EAMAKERES, FEn oK. HANBKERS,

REghehetng, EEAREEANTR,

d[M] + _ [Mlo—[M]_n((M]—[MD

Ry=—"g=k[B IM]  X,=SpFre—= [C]

3. THHEWRN

TEREAEFABE, BRBEAPM R Lewis 3 (B2, TURSGE. UBFHREFEMNTHES
B b, WG RENRT ZMA-1,4- R R &

4. HETFEES

W TRAMNFE, URTH, SEZHERE, FATHEFRE. Lewis B (I BF:, AICkL)
RESI &R, Binfim etk ok sEEFiE (nEak ERSIERA. BHEHEREET,
BN H, SREERE, PHOAFIRN. RRERWAER, HEFREEENTU™HA TEREK.

5. PHEF RO PLE M3 S ¥ RE

HLERE RS &, BIMK, BRI, BEB. GRBERSENEN RN, 3 ¥4 E KR,
M4y Fit.

6. BT

BT AE T RA B IR, D THEBISER. BIEROETHHED.

B F A

L AN SHERBABRENR THER TRATHNER, BRAMMIIRF? WER. BHE. N
mEtE . ALMESHTETRS? tar
2. THI R EAM—-FIENARREG? HERGIHERA,

# {& | CH; —=CHC;H; | CH; =C(CN); | CH; =C(CHj); | CHy =~CH--0—n-C,H; | CH; =C(CH;3)COOCHj;

FlEZRFE | (CGHsCO):0; Na + # BF; 4+ H,0 n-CyHgLi SnCli+ H:0

3. FRIGIARMTUSI RBLEAERG Eh—FPEK, BHIIARNA.
a. KNH;  b. AlCl;+ HCl ¢ SnCL+ C;H;Cl  d. CH3;0Na

4 ERTRED, FHREFAIEEFIANSEEAURALMER? RFEEAZBLRARELHW? 5
[ 6 =X % o A i 3RS UL 3 M E 1] BB D A T R R 7
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5. SrHBURHATH . HMETEAN, BHRAERARSYATENIE N E. EFEASPE LAY
MEHRR? ETRCYH EEMRH R L BEER R L L EE? B4 E X T A% w2
6. THEMBHUENBETRESM WA LR, RIAFHES| RLBMERERAMNET.
7. AR TFRARGHINKBRE R &, MMERSIZRAMBER? UAFERRLEHWHILE,
8. MERNMMWEE /AR, WAL, MEXTHEASIZARES, ARER—FENFHRSESR
K7
9. MFATEHIARE FROES & TIREBILEY, KBEMBKRFEIFR.
a. (EZW®).-(PEFHEM), , b. (FRELE) . (BRI ,-CEZH.
c (KL .. (FREBRPE,-(CELBH):
10. HPFAE FRESRAMT HME, mMAEELNE, I8N, BRAMBERMS? tar
11. HBF; 5| RRTHES, NREEHREANREE, TS H AEWm?
12. HEFREAANEHMERSMA LVBEERAAR? RABMEHAFETLLENR THARSYLE?
13. hBHE RS, HATERS., ARG EEES, B-REBESBI R AR 308 5% #
XmEr, heHEEMAR.
M. At 2B TRANBENBGE L EHERSHND? BEFSRAR TR BRI LN RY?

it W@

L Al TEEGE 100 XZBES, TEEMARBERS004F, MEEIE, EZEMNTEEL
R, HTAEREREZR#ENES S TR, |

(%K) M,=1.2x10% A28 i UL

2. ¥ 1.OX10 ¥ mol ZEHHE FNEkm P, RFRFEMA 2.0mol XZ M, BFHAEEF N 1L, Bin
PR EEH5, AH 2000s NEA ¥ REES. THHEES 2000s fl 4000s B RY B A HE .

[&%%%] 2000s, X,=2000; 4000s, X,=3000

3. MELHEMBI N MEkER S, ELBMIERPMIEE S HH 0. 2mol- L1 1X 1073 mol+
L™t ZE25'CTF A 5s, MEEZMMIAER 1. 73X107° mols L', KiFH .

a WRKEERFEH b IEREE o 10sHEESEE d 10sHEHRLSE

[(B£EE] ak, =950L mol™! +s7!; b.Ri =0.19mol+* L1 +s7!; ¢ 10s, R, = 1.425 X 10~°
molsL"'+s~1; d.10s, X,=400

4. 4% Sg RAEAM TR AEZIHLE S0mL M okmg i BFBRRFFE—50C. 54 1. 0g B4A 6. 0g 2
ATHEE 50mL WEKMPHHRS, EURSAEAFE. # 1L.omL ZHSARRTEARXZBERD.,
VRERBFLE, BahERNTEE. MARZEARMEY, BIAHX. SRNBAGYMAZEEZR, B4
Yo, FIHBEMEY, THMWBIRN, ARBEZESO M., MFH XS FRNFHE LML E, WY
M., i R & 207

(2% R] M,=11440; M,=11440

5. 25°CHt, ZEPgEkmgd, LI C,HoLifEB| &M (0.005mol-L-1), 1-Z, %2 (0.75mol-L—!) #FT
HEFES, HHE., o PHESE,: b B4 ENBR S/ AHERS>A.

[(BHER] a X,=300

- el |
b BEA, NF= S O v=299 fRA)

—¥ o, —1
B, S0s =2 X O 0=299 RA)

6. RTHMMAMTRER, UNRGSEEBAEEX LT, RAYRSAFEARE, AE 1.0 B
TG € 6. OmL 0. Olmol- L™ MY - AL BARE, T HRSYREIS TR,

(%% R] M,=6.7X10¢

7. TEBEHE R KUK e e A Ok A A9 K2R A% R A 0. 2mol n-BuLi #1 20kg B Z M. MPEERA — ¥,
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FiNA 1.8gK, RESERN. BINAKEILMWAUEAENKNBEEZBN S FROAERZIE L, &
.

a. HKZKIEHRSYHBSHS TR

b. HELREAFERRT2HESYN > FRS A

. REERWMUEMBRGYHNDTRLHIBH.

[B£HR] aM,=5x10*; b.M,=10°; c. M,,/M,=1.25

8. —35CTF, UTICL-H. O35 RHER, RTHHAITES, AT REEKR-FBSERER b /b, #
ki/kp .

[CiHg] / mol+L? 0. 667 0. 333 0.278 0. 145 0. 059

DP 6940 4130 2860 2350 1030

[(BEEE] ke/k,=1X10"%; b /b, =5X10"%

9. LM E KT H SnClL+ H: O R THRESR, RAESHE Ryoc [SnCLI[HOJ[FTH 2. &
fE R RSB 4k 20000, 1.00g RAM T 3.0X10 "mol BEMBEAETE. BEHES I K. &N
K, %R, BFFRAEENESENREARN. BHESEIBPHATHMEZ. A4ARRKTEESHE
BAF K SnCle BFHXR, WHRED LR 7

[Z%£%%] R,=k[SnClLI[H,O01[i-CiHs J*; /K&L SnCl, sF i, R, Xf7KEk SnCly BB H T N; 4
fexf5| R XEwEf, R, X B4R BEE — % RN |

10 R THHE FRSNMBREEER 2mol- L1, EHBAIESH A 0. 2mol+ L7, 0.4mol L7},
0.6mol+L 1, 0.8mol-L"!, IIARESWH RS HEMURE 25.34, 16.01, 11.70, 9.20. [mAEMEEHE
MEEBEREETE® LT, KAFEEREBENE Cu M Cs,

[(B%£%%] Cu=0.0163; Cs=0.231
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7T BB S

7.1 518

M2 EXIW, 20, WREN X R RANEE, BERK BN, 113
KERAREFFEESY, XEERSI M % EWIEA.

1937~1939 4Ef8], #E ICI ARAERERE (180~200°C), ®HE (150~300MPa) ;%]
T, UMBEIESIEN, BLHEAHBEIERSERIH. XHEZBVOEHIERE
MEREZEE (8~40 1 3LHE/1000 BJEF) ., KA HE (50%0~6500), KM HA (105~110TC)
FMKFRE (0.91~0.93gcm™ %), FRIERERRLE (LDPE), URFHEBGERLIE.
LDPE FZE XM THE., HE, EMHLMEAGT, ESEKRKEBHERNERSRERNS.

1953 4¢, fE A K. Ziegler LA LEk-= 2848 [TiCL-AI(C: Hs): | #E51 &7, 7R
& (60~907C) fHES (0.2~1.5MPa) BFMFHT, EZHESHAGEER LA HDPE
(0.94~0.96gecm™%), HEERRDILHE (A~3 /1000 KIEF). BERE (4 90%)
MEB A (125~130°C). 1954 4E, #EAHM A G. Natta 3k — 5 1 TiCls-Al(CaHs)s ¥E8| &
#l, FHREBEESREHEARNS UEH 175°C) . Ziegler fl Natta 761X H i B wt, @O T
BTG TH /S, AmMKE TENRE,

BE)S, AANSHIRA TiCl-Al(CHs)s Mt RE4ESI ZF, #F R _HBEERFIN-
1L, 4-BRE M (0% ~97%), RAL. &. BEWMLEE5 KR, WERTHEIE 1,4-
BT (94%~97%),

AW THMZE, AR, TZHERI FHEENRE, Ziegler-Natta 5| KA M E K E
X2 THEEUAHERGRATRAGNBERBURSG, HERIHABRRGY, BTHE
B, MSEERLE. AR REERZE. FHARNE. HAREZH. FAR +H
H-1-RBGSRM ISR, URIF1L,4-BT . M1L4BRRE B, 2REBRYES
LR .

MMM REMERS, WETHIARAAR, EREMESIIAN (EAERD . Xa
PLEIAED 2. EMVBESEARE, HFNERYT BRI _HKE.

7.2 BEYN S AEREAES

KA TFhEDERSFH (GHREHR AR, RATHRBAERZEN, REWAEH
bb, RAEAEHERH, XHMHPFEHANRSYEERAEZENEMR,

SRR TRARMARNE FREAREMCBARFTTIEN, flMRZEEMREAL
2B, RERNERPRMEAKRIE. KEtH-66 MERBK-6 ST hEHRMIA,

AVEEMIET R RA,

7.2.1 3k (A RAREEX

AR EREREEFERS>FPAR S EHES (WA, configuration) ™ 4: i) 574 3
£, 548 C—C PRNIEH M ™ £ MR (conformation) 7 H,

193



MRS AEA BRI AR . SRR NRRTFERA, R FEDOEERE
FREAER ) 8BS () B, AR, FERENEEGY. KA @&
A (Z) FA (E) LR, MEaEEAREELE, MRFPR &, R —dmH,
SRR R Gy F Z LLBR R R M R FETE

() 2wty

Wh . 1-TWH% ot (CH;—=CHR) BB ME «HBERKFFIFEENFHP LB
B (C*), C" A H, RAMIMHRAEE. R C 1 CH, HBEBAFK, M EEEN
MR ER . AR, XMFEPOLEHREBRFESL.

nCH;=CH—~~CH; CH—CH, CH—CH, CH~
CH; CH; (|JH3 flng

BABTHEPLC MELEMEL, 5C HENBREAUEELSL (R) ME ()
PR, Ik C—C RPN HMEATE, EXAER—Fim b, BREL T R,
AP FEP LR BAER, B 2FIH (FEM, isotactic) BEY, MERERE
(it-PP) . FHBURIEACE AL 76 F 1 o B0, SSORA 4B F 1 o0 B 4 B AR ROIESS B HEFY , AL
ES e (A BaY, WEAEHNE (PP, ERARAFEFEMEFH P OHHER
TN HEF, WAEAREY, MEARAER (a-PP). BETRERIHREREESY.

B oW LM AT HEME R, B 7-1(a) FEGEER, R-REELELR
¥wil, HAL RAELKFE L, T, HHUALLKMBLER. B 7-1(b) N Fischer AR,
¥ Fischer B X #% B 4 J7 a4 %% 907, BEE M TUPAC FrifEZE B, W@ 7-1(0).

R R R R

BH (&) M/J‘

AN NE
I
=

[EHE ( (B )

...._.n_m

T

=

R
(a) F &N (b) Fischer X (c) IUPAC [H=
H7-1 B rmE®R (HME

T 1L, 1-0NBR 25, EWEFAME (CH=—CRz), IR THAMEZHE, MBAH L
e W AL HMWBMRKEAR (CH=CRR), W B 2 " & 8 ¥ B
CH;—C(CH3)COOCHs, W& _BUREMEHESE —BRAER L EN, SEHEFHRSRERAZ
AR, tAEEMR, EM., CH=FHR,

1,2-WEAMR % RCH=CHR' RAYHHERHTFENES, ZRSYNEHEBETAHEM
MEFHEPL, BEAFLAEG, HUTEREREZHNLEARHIAR.

194



H H
1 I

"‘""'C""'"'C“""A‘

]
R R

R FrE R TSR, WA BM AN S . O FHEIE T 8T A3
i, 78 TUPAC B R M R'ZEEHEFM, A F BN WEMILA (threodiisotactic) ;
OWAFHETFHHRAMFER, RAMRZEFERM, WHKRDFHERNENLAE (erythrodi-
isotactic) , AR HL, Hi4 b Y XL E #E57 #) (threodisyndiotactic) F1 2k & & X [8] #L 32 M9

(erythrodisyndiotactic) ,

R R R R R RR R RR" RR
| L] NN II!J,||| I
HEBRERE RN ERES 11 BN EERE
RN R R R RRRRRRRF RR R'R RR RR'

o AU LS AL FABWERE  FRXDUERH AR A

(2) WIFEAL

BRERAEYTFAEAESATFUHREFC . BAGE, FUHREFIIEAERIAREX
SFH, EHEANAMAMER, BTHEMFEPL, MAFRGY, AT UBARH
)i, i

0 H H
SN | |
CH;—CH— ﬂ-w{:Hg—(i}' —U—CHE—I']I' — O

|
CH; CHs CH;

MPEREAEARERSEHSR RS MBEKINEEREY, FASIEN -
HEAR) 32 fxte kB4 TE M, W RS S uiiid 5 &t AKXy F8, 4R,
RATYBIER, AREREEEE. 2R ARG RAREEY, mE FEEFREAAN
B AR F b0 B A AXTRRTE . AMEEREEIE YRR .

(3) BoMHR |

ToWEBA, TR 1,488 1,2-0AR, H

REA I-1,4-, & 1,4-Fn&fE-1,2-, [EFE-1, ,C%Q%Eiﬁéé: L
-BT AR IAHBRME, X4 F5 CHy H H;

HpkI . I TR T
1,3- R EE, AT L4, 1,2, Q}<Kr

34Mﬂ;14Mﬁ¢ﬁm REM, WHE CH,
7-2; 1,2-8% 3,4-h0 1%, #8064 8 F#0M8] [/ . B7-2 ML 1L.4-FER1L4GERRRZSE
EHERRER RN A 6 #, HER L o F 1 R

W HURI 1,4-, R 1,4-F0 3, 4- =R L S, X 0T RER B TABHRUR AR T 1, 2- s
R 1,28 3,4 A K 1, 4-RE R A AT

Hs -Hj
—CH;—}— LL2-hgR CHI—CH—([E=CH3 3A- M. —CH;—CH—
H 1.4-hn ik H;

&Hz _? I—I2 CH-Z Hz
. CHE

(Z]ﬁ“t
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7.2.2 MHRERSUWHIESE

REYH I MABEE MRy TR REREMS RE, #MEmB%E. &
M BRPERE. BRE. RS- RIIEMHEE, R 71 HE2-HoRE.

£7-1 BoeBeEE_SenpEds

RiEiE WHE/g-cm™? /T oMk | WE/grem™3 WE/C T,/C
BEEERELE 0. 91~0. 93 105~110 [N 1.4 BT 8K 1. 01 2 —102
R 0. 94~0. 96 120~130 |R 1.4-RT M 0. 97 146 —58
G 10 5% 4 4 0. 85 75 LE1L.2-BT 8% 0. 96 126
4 [ B A 0.92 175 BFE1L.2-BT =& 0. 96 156
2R 1-TH 0. 91 124~130 | 1,4-FFR 8K 28 —73
SEE-PE-1-TH 300 R1.4+-BERN_H 74 —58
4 [F B 4-H -1 R 250
LFBELM 240
[Fi] 1) 38 4 2 | 270 | |

(1) & «HE

BABIE BBRHRE. THARABBEEE (75C), ZBETRERRM, BmEE, H
AR, MEMBHRNBHREAR (175°C) ., MR, HiaE (CAAEERERE) KN4 &
HESY, FEREERMGRAE (R . B 1-THI, SRR R E S BB 3
WATBERSE, NWEEERZENBLEN120~130°C, £MAERBIESN175C, ¥ 3-H
H-1-THHE A 300°C, B 4-FZL-1-EHE &S00 250°C4E, Rk, RAMIR o« HEn M T i
5

(2) BoHE

SHEREN SRR EE, HERE., B, BA. B, IIHERESAEER.
LRFER 1,2-B MRS SR Ee, JH1,4RBT HAN 1,4-R3 R _IGELE T,
M T 8K, AEES ., WHHMERGFNBRE, MK 1,4 _HRENE T, Ml T HXEH.
e, mapkd . WERAEE. RAMNBR = BEM 1,4-HESEE BN LM
BRI, T T A D 096ty B R B P e B R 1.4

(3) R\ T

WERARBHTFOAEE TEMEN, HBAYARHAR. INGERSEHR L ARH
K, FHBENHEBEHATER 1,488, UHMEHNHAREE, 2 THBDERESE, 5§
BRE, ABTK, GKE, B8R NFHEE, RS S, 158 b A% R T
M 1,4-884, DEMESHAMRAE, BETK, HKE, REENEGYRE.

EORAEEBMEREY, BA TR, R A & B E A 6 A1k i Ak
M, EEYR>FARTETCRIEM.

7.2.3 IR

VHRBENELRIMAEESYHERAYERNE TH.

(1) SLAHLE B I €

SR LA, BRLRSHIEEENSE, VARG RE. BE, BRESY
T R ) B R AE .

BB 24 B 5k £ [l #5 3 TIP (isotactic index) W] FH £L #b Y6 38 &Y 55 1 W% W03 7 o )
Eo. WHCH 975cm 1 B4R B NS IE R ¥k, T 1460cm 1 &5 CH; R R3A XK.
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MEMAEBRYS LB, MHERWEEF (MBHR) ZHREUNBEEHR K %
R
IIP=KAg75/A1460 ' (7-1)

VB A BE AT R %L 987 cem ! ¥R A i il BRI,

MNTFRIMEE, WA 1,4, & 1,4-, £F 1,2-, E[FE 1,2-% 85 2 B0k F14E 1 3
BE., MBLINCEFRFERBEMYAE (FEH, om™!) FE#HIERIENLEMLE (O,
107%) o] DUEH I E & P L W FF7E , DA 2% 5 E W8 e v 1 ML A 840 0 o] i B 3 3 4 Fbosr
R R B B (.

AT ERN, AEBHAEFRNEEE. 40, FESYHEMEFRERZERTESNE, AlnE
WHRANSFHE NP Al B ERENERB &Y S RN B EAEMHER AT SECRER, haTL
WA EXAMENRABRMBEERITASRE, AXHXOHEZENESHE NS L
S,

(2) LA HITHIF S5 T

e L, ST N Bt (diad), =SHICH (triad) PR EBIE. 4
Hh 6T ME LAY B X S S M BT I R B 20 A, BRE LR A (CH-NMR) #igki§ (13C-NMR)
WMEHAMTHE,

PRARZHEESYNSIWBAITTFEI P HRARINT . S knE M P oH RSN ER A
TSR MEE SRR RAE, Ea8 (B8 U ) 5 () £R., SR =8004,
M =M = Ao HB R, BN (mm), Gr), (mr) #x. TESES
REEH, THERARERETHHRARENFHEPORS, LEABRRRAFHPLZ
B # CHz ., SFHAEM _BTH PR CH, FrA MR EARMFE, £ NMR &SR BxR HAFBG

AL
++F ++ e e

SHRTTE)  EELTHOTEE) SR WHS TG S AT ()
2R HITHN R (R MEMET L, SHEZHTHAMBNEMBEET 1, B

(m)+(r)=1
(mm) + (rr) 4+ (mr) =1

THRTHASBESERATHSBZEANTRR

(m)=(mm) +0. Sfmr)
(r)=(rr)+0. 50mr)

HEWEEM A ZRnE 28, ML E 4 RRBREAY o4 M=t K
TEER. THMESYH (m)=0)=0.5,(mm)=(r)=0.25, “HICHM =B TH XFHH
i, (mr)=0.5, ZTLEZHUBEY, M =0mm)=1; ZLEAABRELY, W (HD=0rn=1; £
FaAint, (m)#£(r)#0.5, (mm)#Gr)#0.25, SHBEEREMBEAR. m)>0.5 B
(mm)>>0. 25 B, FHrH RS (0>0.58 (/) >0.25, WfEHH 5EH

MARSPHERNBEBILREHE CH-NMR) FgkiE (°C-NMR), & #H e Ta
(tetrad) , AHITHE, REFEHWHMERFEL.
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7.3 Ziegler-Natta 5| %3

FIRARE MBS SIMABERENCRER, HAMEENEMEBEE.

B RAHEEERKEMBEN., K. FAMKSSE, ZTERTHRE (€
m) BEY, AMABRMES. B6ES. BAREG. ENRGELK, AREARMNES
Aig.

HETEE BB FRas KK RZA THIMHE.

@ Ziegler-Natta 51| AR FEHEZ, AT «HRE. ZHKE. ABRAENRE.

@ B AER («CGHsNiX) WBRATHEZBERS, FPRFEHBEERES.

@ LeEEE Wi RIEE_MEARSIBEEREEHNRE, CBEEEANTY.

@ X&R5IERN XRFEMNERRE, THTEZMBEERENES, UERLHK.

XEKRZLHE|IRBEUE, REMEAKRS T, HRABRA “5I&HA” RiE,
B RM “mEem”.

7.3.1 Ziegler-Natta 5| ZEFMAEETEAHS

B ¥ Ziegler-Natta 3] &/ & TiCly (8% TiCly) #1 Al(C,Hs): #HRR, I EREF h NB~
MIBEHES RGN IA~TAKRESBREBIALGYH KHATESG MR, HaRIIEU
Bt

O VB~VIBALEER (M) &% M3 Ti. V. Mo, Zr, Cr (& (R, B
fb MtCl, . H &P MtOCL,. ZBERNBIY Mt(acac),, X _MmE (Cp) ERALD
Cp: TiCl, %5, XEHANFEHT « HEMEAR A MoCls 1 WCls 4% THBEEN
FIHES; Co, Ni, Ru, Ro S X YR RMBLAN EFEAT _HEHER RS,

@ TA~TMAKLBANALLSY 1 AlIR;. LiR, MgR:. ZnR; %, & R HLeiL 3R
ek, Hy AV EHAEELZ, I AIR;—,Cl,. AIH,R;—,y, —M n=0~1, BERHMA
Al(C2Hs)s. AI(CzH;s):Cl, AlG-CiHg)sz %,

U EWASMER E, R MARFARMAE, TURSEEMSAE.

7.3.2 Ziegler-Natta 3| & 7 i 723 i 14 8

Ziegler-Natta 5| K& Rl 4 MAE FTRAE GEXH) MAl®E (M) MRE, BREE
SESBHS RN FHEAX. THHABREYH SR —BSEIHEIIZEREX.

@ W REE RNV FEMRE. TICL-AIR: (& AIR;Cl) (R=C;Hs=Et) %
— 8 CT MU B THEREFE, MZHEBEAEENE, MABRESHEENBME. A &RE,
WA ARSI A, EHRARE. BN EMLK (B, W TiCl. TiCle. VCL %, A5
AETRE, 5 AR H AIRCl G5, iR (B EHME, WAHERSHEFERBOIEE,
A EEER.

Q@ HHBIEEE HWEIE, WERZHBEFK VOCl3/AlEt;Cl 8 V (acac)s/
AlEt;Cl, Fibsk P ER KL RO, acac 8f Cp T, F5 AIR; & &, W
Cp: TiCle-AlEty, R AT HMES|I&H], MZHEBEHATENE, AXNWEREHEENE
BEIEIRZET . .

REMARRESHSIEN —~BBEFEZARES, BEFEIHRS NI RLHEE RN
- S

198



7.3.3 Ziegler-Natta 3| Z ¥ K &

Pl TiCli-Al(Ca Hs )3 (8] AlRy) RRE, HIHTBHS M AT .

TiCls Z2FHBE F5l &M, AIC:Hs)s BAE Tl &M . WERMMERSN, HEHFL
WERNBRG, WHERAE, HEELHR A TiCh-AlEt Kk & & R 6 A% & M
BAa.

i il 5] & ) o 75 B — & PR ALET 8], RIEPH T ES RN . RV R R, HERFYA
Sy A R e sl e A, FERLBK-IRE. EEIEKARTRE, #HITERES#, ERNEL
Rz pr, HAKEMZE, REEEEBEA TR RN ., MR, BMERNRE 2T

5fAkgEqa, B~ EEE. oA EREZ L, BN CHsCl. 2-C4Hyo .
C;Hs. H: %5,

fe 34k, TiCl, + AIR; — RTiCl; + AIR,Cl
TiCl, + AlIR; C1 — RTiCl; + AIRCl,
RTiCl; + AlR; — R, TiCl, + AIR;Cl

ot FE 2K 1) B L FE TR RTiCl; —=TiCl; + R -
R, TiCl, —> RTiCl,+ R+
TiCl, + R » — TiCl; + RCI
SRR Y- S 2R — BEo b Ik

Ph TiCls #EE 51 &met, WAERURNM. A HPAARRE, HEARNEIEORERSE
#ZR. ERRRESRMNK, EBHERER]EFETEE T 5 420 BN

Wr9E Cp, TiCl;-AlEt; AT HFI AR e, RAFERMWBELSE KA —EH R (126 ~
130C) M—ERTE, 2 XHRGH 2T, BELHWE Ti-Cl-AIFESEEY (WTE
). MR RERBHAS RN, RATRERBUONERBHFEESY (WTH0
RAGBESY (WMTAHR) . RABBRUERSOTEER, HELSEME R,

|
¢ A Et C\ R R[CI} c1—i/f|]j
Ti “arl
C’pl"‘m “Et E d ’ \”CI} cﬂ
Cp, TiICI-AIEL BETEER 4 TiCla-AlEts A& M4 1y TiC13 B J 5 1 b

7.3.4 Ziegler-Natta 5| ZEF W EAS N BABEMEMR IR ERNR D

LHE (IP) Mo FREFENEABEEHERENR, SHEMRSGHEENEFER
NEEI AN FERR. BAEEFLUAMAEKFTEREERRERNENEER (gPP/gT) 3k
#a, Antas ARE RN [gPP/(gTi- h) ], LUMEHEEE, 5] %M WH > #E R FE
A, EREHMIFSAMBRAESR, IWFE 7-2 P8R LIE 5w 508468 L A HLE B — it
mﬁ

ﬂﬁmmﬁmﬁwﬁﬁﬁﬁiﬁﬁﬁﬁimﬂ%ﬁMﬁmTﬁﬁﬁ 6 A B N DA
M. PSR o @R LR 0 R KB T A

(1) ¥4 8 4H 55 #

TREHASHESBTENRLANS., HEMRY, REMEERMBRSFAERX. BFR
BEEZHLTESBREK, +4. +3. 2 HARMESHRTREAEES L, HEMENE
%, H TiCly(a,7,8) BEEEESBRIE. B2 8% w68 8% BT .
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#7-2 Ziegler-Natta S| R REHSHMABSAEAOE W

F 5| &l 35| & m * 5| &7 3t 5| & 7
| 1P 1P
WA memAAY | mESRALH B3 ymemuan | BEeRLAS
TiCl, 30~60 BeEt; 94
TiBr, 42 ] MgEt; 81
Tl 16 M TiCls (a,7,8) e .
1 AlEts nEt;
Vel 18 NaEt 0
ZrCl, 52 Al(CH3); 50
Mol 20 Al(C;Hs)s 85
TiCls (a, y,8) 80~92 e Al H . 78
TiBrs “ | N e AlCn-Cy Ha ) 60
TiCl; (& 40~50 AlnCe Hae) 64
Tils 10 e tin s
i TiCls (OCy Ho ) AlEts 35 Al(CsHs)s # 60
TiCICOC, Hs ) 10 AlEt, F 83
vel, 7 ‘ AlELCl 83
CrCly 36 v Tich (@ AlEt, Br 93
ZrCly 53 ]‘ AlEt; 1 98
4. :mﬂﬁﬁﬁﬂﬁ% TiCla (a!yraj:}VC13>’er13:}CfC13
C. ﬁﬁﬂf?&ﬂﬂﬁf&ﬁ TiCla (a, T;ﬁ):‘}TiClz >TiCl4 %ﬁ'-TiCla
d. PUpg 1k &k B Bk TiCly = TiBry &= Tily
e. —HribEk B AR TiCls; (a,7,8) >TiBry &=f-TiCl; >Tils

TiCls Ca,7,8)>TiCl, (OR) >TiCI(OR),

. =@ RY =8®IkskH a. B 7. SHEFMBE, Hp o, 7. & ZFEEHHMLL,
ERE &, BEHEMR, BuULERSEAERNRARE. m TiCls & AlE & R B-TiCls
HELKEEW, EmEHBREK, REBEEREMAREY.

(2) TA~TIAKE & & ke 24k 6 ¥ 1Y) 2 i

IA~TAKEEZRBRAHES S, Wl ZNEEMENEARAEEFLW. JAKK Li.
Na, K, [A#%® Be. Mg, [B¥H Zn, Cd, MAKKK) Al, Ga W 5EY, HTLHBH o«
BRENREBMBER, BRESYHEAIE, HBET. Galt, Be %, [AKRKEY
MER TR KM, BN,

LRI TiCl; MR, @BEERASYHSIRATH &R MEEX IIP FINTEW.

a. B BeEt; >MgEt; >ZnEt; >NakEt

b. friE PR EE AlEg >Al(n-GH7)3 >Al(n-CyHy )3 ~Al(n-Cs Hiz )3 =~ Al(n-Cs Hs )3

c. —KfCEEREFTHERE AlEt, I> AlEt; Br> AlEt, Cl=~AIEt, F

d. ERAEEEFHEFEFE AlEt; >AlEt; C1>AIEtCl; > AICl; '

g A~ [AKEBE FA/NMB R SEESBEY, 8. S5%, THEEH®
e, mESPHEENSE - MERRTRA, TEE0E AEERIIR: /M BA
ERFNFEHEGERELR, MR EEE.

i FRAT I, Ziegler -Natta 5| KA R B4 A X WM S E MR EREH TS, #
MR NGRS RE., REMSGH, BN EMEME, SEERAM IA~TA
HeRPEAEMETER, UERAEAEREFENLE. NP EE, HiGE TiCl (a,
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Y:8) fEREEMARASWESIEN, BHSIANWAEAENABRSEENEEFRTEEM, W
#1713, |

MIIP, BE ., MR ERARESEE, AHREASH, i1k AIELCLEXSI &N, W T2
BEAEE, KEMAIE, ERRAFZEATESRG, HiLEA TiCL-AlEt /5] &H). o
HAEERRSEBEAMBR T RAHHAIAENR, MERSE KA XK. & FiFL 8k,
B THHARENREREERLEMEN A/TIHE (BE 74, INEEGITZ2HMEE
WRhAHF ., TiCls(a,7,0) -AlEtCl%&/ES| XA RN, BAKN S FRMZ A/Ti LR W,
2Lk, AT Kl 1.5~2.5 B, B4eEMH FRYEBEKRME, D EEALH

73 AEGXMNABESERM PR £7-4 AUTIiBRETREEHL RN

W (EFEMH «TiCly) UYHAEENEN
| mE L ® SR WAL R
AlEzX X RAER IIP LR S B AT & EEHA AL/TI 1
AlEt; 100 83 Z 2.5~3 —
AlEt; F 30 83 58 1.5~2.5 3
AlEt: Cl 33 93 1-T % 2 2
AlEt; Br 33 95 - A-1-T 4% 1.2 1
AlEt; 1 g 96 . Yl 2.0 3
AlEt; OCs Hs 4] — T8 1.0~1.25 1.0~1.25(/& 1,4-)
AlEt; SCe H; 0. 25 95 B 1.2 1

stFRE—5 ZER, BRAEZERAENER, «@EARGHEERFNT .
CH,=CH,; > CH;=CHCHj; > CH;=—CHC; Hs; > CH,—CHCH;CH(CH;): >
CH;=—=CHCH(CH3)C:Hs > CH2=CHCH_(CE Hs)z > CHy;=CHC(CH3j)3;
7.3.5 Ziegler -Natta 3| X ZHNER
FIRAE - BBERMESHEORE, FRESAHAERBGRSENE. RS L AMER,
FREENSAEMARSAE -S4 LE. RBEREA . Andd rEmaR.

(1) BB FE (Lewis ) —F =HHWEH

a-TiCl; BEEfH AIELCl 3| R AR B R SR, ERGEAIHEA AlE: & &, BaWEEN
A%, WEH AIEtCL, WEHMEmEIBEETE, HMAEZH O, N, P. SFHFHN
OB FEB: (Lewis ) 5 BAFEHMIIPHAHERE, 2 TFEHH K, RHEMNL¥
B £ BE AT RS FE . Hilin AIELCl; BifL AR AIEt,Cl 1 AICL; /5, Lewis # 1] 5 AICI; %
&, [ AIECCL Bk, A T EEMEMEET.

2AlEtCl; 4+ :B——AIlEt;Cl + AICl;:B

2 TR AL A B I 4 A BE ) BE L TR AU B IR 2 T m s L FLINUE 8
B+ AICl;>B: AIRCl,>B* AIR;CI>>B: AlR;

20 4 50~60 £E4X, H—1 «-TiCli-AlEt; AN F KM M N BN RESEHERE 5X
103gPP/gTi, BHH# IIP 41 90% . 60 4Ef%, BEMAHERRE (HMPTA), @HREES
YEMEH ] 5 104gPP/gTi, #HMT 10 5. 70~80 4E4%, HMASL LA FHEFRR, HH
REE 2. 4X10°gPP/gTi, 1IP>98% . EHRKE, 51 ZAHERL, REAFIENRLE
b, Ja b3 . |
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B b R DA AR 2 BN f B X A TR R 1 BE O SR S DL B R AR RS, R &
A, WHESBREEZHERESEE.

(2) ARME

FER M Ziegler-Natta 5| ZHH, BBAEMRKERE. gL mE AN EEP.OHR T
FEFRHE41%, XREHRENEZRA. mREELEKTroBERGEE, X85
(hn 90%) Ti JEF#R8%m B 0 16 bt AT 0 b 528 0o 06 1

WKR AR £, I MgCl,, Mg(OH)CIl, Mg(OR):, SiO: &. M THEES, L
MeCl, etk WHMITKELEEZ R - HiB, SHHE, KARED, EHEBMK. fﬁﬁﬁn‘,
M FHREL, Ml KEERRRENE. BT EAEEEAERNIEMR,

O HFEE ¥ TiClL,-AlEt; 5] &, MgCl; st Mg(OH)CLI 8k, SBEFK (XK
ZBE EB) =HILFBE, ErlRASBIEL, W RERNESEE. XFAES KM H
S BPMARSE &, BRHRAMGETFE CGRmED . 5EES N IRE 82T R
¥ MgCl;+EB & MgCl,+EBTiCL #&4Y), MR T RBAG| &R FHk, HRALTER.

]
C}—T]-i—'——' 0= miHS

/

_fzdg ~—10=C—-0C;H; | Cl J EH

H — L]
1 615 /E'

|

NINEE AL BE &SR, NS E AR . BRMEAEE N S T B R ML ER K=
RS A K, —MWEE (N4EE _—FRBR_THE) XTEMEA TR AR (NEFRCE K.

BRG] R ZAIEEE, BANARNEMS SN I FXE_FHAEER 85
EHFORTER, DAERER PO, MinrAmBn, AR TEMERERER. BERH
o HAEN . AMAHE &R, BEMA, MR FHRESHRY, 5IAFAKESEETLIKIAL0®
gPP/gTi,

@ o Mk H%%I%E%ﬂﬁ'ﬁ i Ak 25 2R B I S5 7 2 WP BN T J D0 38 i
¥, MEIRMES-RESREES, BAEF. —BEH MeCl, B, B, Eﬁ%’é Lewis
B (LB) SHBAETHREAZSY.

MgCl; (s) + ROH — MgCl; + ROH
ME‘C[: « ROH + LB MgClz « ROH - LB

A5 TiCL# T — R RN, FEHHTH MeCle, [FR 6 3858046 & 91 S A MeCly &
Mi. M4 Lewis &, Hrilidy MgCl, &ARBEAHRIE (rd) SIS MgClz - LB(s), X2
E G R BIFRIA . T Lewis BT, A7 H o9 R S0 7 WA R HEBI B MeCl, i
&, TEHERE.

MgCl; (s) + TiCly — MgCl: (s) « TiCly
MgCl; (s) 4 Cl; TiOR — MgCl; (s) = Cl3 TiOR

BIERAMTHTRE, BAKARTIRAHRRE, UEREELFRELREETR
K, BRAERRENE. HERKBEA SR, BRME . SRTEGHUSIAKR.

7.4 PHBPREPLES
T oI R e, £ Ziegler-Natta BE, W H B FARERNGE.
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FHARNBRERUERAY, BAR (175°C), HKBER (35MPa), HIXH % B &
(49°0.90), FLSRBEXR, WAL FFRANTH M0t , FLPEABE, PEABEGIE TRMNEE, THA
(R, MR, E2F. RKEHE, REMRRERNENLA, ASKAVETR
H 1/5,

7.4.1 AREURSREFGR

H @ TiCls-AlEts (B AIELCD) #RIIXFHREGRTHB FRARES, HEPFKRIL
P A B LS 1) HLER P 5 T R SR MR AN (05 1) [, LR S ML AR AE S5 1R B B T
REMU, HuRMFREmET K, EHRAL, EL b, ERB, RNHRADTR.

O #51% SK-BEPATREE, BREEHO —R” (HEHEO—R, 5| REXH
AT

©—H + CHEM?H —L. ©—CH:;—CH;

|
R R

k
©—CoHs + CHg=(.|3H i @—CHz—{liH—“Csz

R R

@ #MKk RAEIESRE-KER (O—C® Mt" —% CH,~P,) WAMHEK.

k
@—CH;I‘]ZH—CEHE, + nCH;—CH —» ua[:}—cHzntII:H-E::Hgr:HIam:;,H5
| |'

|
R R R R

@ #HEE WEHEvTRREES. WEEDS, BEBHEED, 470, TASHE
PRI T8

h'ﬂ',ﬁl

PR EERE  ©—CH: f|.1H~ECH3 tllﬂ%cz Hs + AlEt; ©—Et + AlEt;—CH;{fH—ECHzfllH%Cz Hs

R R R R
DERr 377 +CoHe—~2™, ©—CoHy + CHy=C-ECH; CHC, He
kR
Cl%g: FH M @l + CH;?H-ECH:'L'}H%UE H,
R R

@ gk EALEREMEZIE, fdKeiE, RATEER S TENK S-H BB E &L,

k
@—CHﬂfH—ECHg?H%Cg Hy — ©—H + CH3=(|2-ECH={|3H-}Cz Hs
R R R R

K. B, B BEAEEANLAYREMREANE LN, BN, ERSXEEES
YI, MEEMERTHRGER. BEGERE, TMABEREKERAANBERERES.

&
@—ﬂHztIZH—ECHztEHHwCz H; + ROH — ©—OR + CH;?H-ECH;?H-}C:HE.
R R R R

7.4.2 RBECESIN%E
UEERMASRYBERRTE. M THHERRURS, TSHRARTRSSEH TS
MKERGTE:
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szkp[c* ][M] (7-2) T
AR, «TiCl3-AlE; REIEHMER, BERMN

ZH, BRREREWSE, FEER, - 4
gl & EARE, BRE N ERXESH
BBt (Re-t) MIRABFER, mME 7-3 Fix. _—""8B

Mgk AW AL, B EE SRR S R KRBT ' |
P, MRS S B 1 BOVHMKH, M B 73 WEREHNFME
P, EEEMERAM, MY TEERRRE RN (a-TiCls-AlEt)
WA 0 BER, TEEBN; BB e s
BUEM, ERLPAR. MR BRAKGBESA T 0 e
GG R, R, TR REB. BB
T AL T, B RFR T B R, R BB WM AL, Sk,
HFWRRAMEEAZTE, SAREN BIB. BARAEXMEARENHS
K Ay G4 B T SM A . A LA B R S 0 1 M A T

F A BEES (1B Wsif2%, T.Keli EBMALR, BHART-3) RHER,

%—%ﬁ:q—& (7-3)

K, RAFHE; ¢ HatE; Ro ARBEKHE: R-AGHEEMHE:; t AEE, 5
WMENEX, SZ2EERELX. BAREERBEENLES, HUFARBEEKERN
¥ ko

FREBEMESE TIESHER, H B2 =258 M58 2 = F A0 BRROR 2= i #Y 0% [
Y45, g s #Fa] A Langmuir-Hinschelwood #i1 Rideal P Fh 8L % Sk ffi ik .

Langmuir-Hinschelwood # % 48 4 &, i B & /& 7= i A9 W& B 3 AT LA (5] s % R e & 48
(FR i 43 Oa) FIAE (R E%ER 0n), BEBARMS LBE, BRPMRHNA LA
SRS BV &, A Langmuir VGRS E W

Kal[ Al

oM =TT Ra[AL+ Ku[M]

(7-4)

B Km[M]
T 14+ KalAlJ+Ku[M]

e, [AI] F1 DM 43500 B b b S0 48 A B PR B9 VR BE s K B Kow 40 312K 1 % R
MR N R IR AR S R R B R R, B A SRR N

R,=k,0m0[S] (7-6)
R, [S] AWM A EWE, mol L7, ZZEUE=K, B

R — kamK_él[M][Al][S]
P (1+Ku[M]+Kal[AlLD?

YERESTFRANAN, ASRHEA%BRANLSTE, MASNRENE RN,
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BB &, 18
ks ko, mEKai[Al] | ky,u[Hs ]

]. =ktr,M

X, kB RulM] T A,Ru[M] T kyKwm[M] (7-8)
Rideal 1255 B 175 4 P ] 38 980 2l M R TR B A B fk R 0T, MR BT AN IR & SR 3 n] i 4k ok
_ Kai[Al]
On=17 ;(m FAT (7-9)
kR Ka[M][ALLS]
Re = KAl (7-10)

LRBIREN, Yakmmian] 5REAERT LA TE R, EFERM Langmuir-
Hinschelwood % ; AN HMEMMNMERET LR HHE 268, WS Rideal BERY,

LIHmBHARIARES NS 1SR BER, CMBIEER, TREEHRA., FH5HE W
B [C] RME (0.1 ~1%Ti), WMEKHEBFHMM (N80L+moltes 1), K
FAHERASHN k, (102~10Y), SEFRAPFHEEFXHY., BNHHEFEMARS,
EoEHEEERRE. ‘

it FPifs/ TiCli-AlEt; /MgCl, kR, LI3EH MR Z BE 0 A NEE, % H1 R 5 O 4 i ik
ZESOCTME I IP=96%, ky,=133Lemol tes™!, kymMl b, a2y 1074, C.fKik 1076,
MaFREMAL. REHRH> TR, FENMEAS/ELrFREETYTH, mENEEBEHEX,
#5102,

MAEH M ZARHEGNRZBNBEABN > FRIGRE, —MM./M,3k5~20, &
HIREMRE, NEHEHEMNEFTAR, FIRERLMKERE, =K, B5HE, 5
FEMy#EfS. SHEMRAYNS TFRREEHBE, Mu/M, R 2~3, HERIL 1,

KEH Ziegler-Natta MG ER LIETLAE Er £ 20~T70k]mol ' JEE N, Er 51 K. #
K. &b, BSRSSTELE. BRREREREEMEM, H-RAEE O0CUERS.
HoAREL R, BRI RERNEAL, LHABEMEEYZRERK.

7.43 ABEUCRSHERNE

Zeigler-Natta 5| K5 K e-HRBSWEAE ML, FTERPEREFROLE-YHE
G, MEKMHT (R—RERE KB . EmFEESHEL.

HMAESESRMEM A SWERAR S8, TR RET ~%gs, BRERNS
ESBRHEBEAMRRERBEN %4, FERSESRO JPENRREY ~HEEE.
a] W5 B &L B, BRI bk X/,

XTFHERVES, FTEAFNERIEMNLSRILE, HiTESRVIEES#SET, B
WEBIEPREESEATERSE, ARHFILE, EARSGEETUBN . BRIEHE
Rl (BRZEND, WPk EmEs, &a7Ek, BAKRK, XPUERBETEMRE, B
B HWHABEEESY. WAVEASBEMES LEmE 7-4 Fix,

(1) Natta X4 8 L5

1959 4 Natta £ & EYLE ., &RAVAL S D LERMK 7ERILEK LHET M, BB
R FHEEREESY, RATEMER, mE 74 B Fin, EBTFH -REEFEENEKE
FAMKER (R BIERA (R ~454), £ E5lR, ME 74 L(b) Fm. G
FHRESYRSBALE, SEAERMREERANTHTERSES, WE 74 E(o) i, BHU&
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R R .R
- b
- = - - ..-R‘_
- o - - - - -
- iy - -

Wam DT Al{ >Ti Al }1:", “«Jd?],w’ R :}Ti: hl{
CH, CH,=CH {in (IJI-;!N‘; ’,(IZHE*"‘“ CH,
5 CH, qH CHCH,
CH;, %‘H}_
?l 1 Cl /C e I }:1 Cl /C]
Hd Fl—fTI‘—C' — CI= TI—|| - Clc/T CHCH;—- Cl— T1—CH2CHCH1—-— r:1—I‘1—l:!
Cicy, C |H1LHz |H CH {J:HE C'('*.H,
E : {:?HEHH
{EZ‘HE
(a) Ti/Al TEER (b) {RIEAC (L () HhieeR & (d) AR & (e) ZE{iAT

74 WeERMEEREENRSILE

MIEIEA Al—C MK, NG LR, E N TE TH&aY, WE 74 E(dD
Fim. MRE, K, A TRENESREEBRBTFHREESR EARCH, AR B
B R B FEBIARmER E, HHFRERCOIFARE FR S,

WERVLEMEOCEBREBRASE Ti LRA, MEHE AI-CREHA, £ Al LK.
XEREKMREIE, BRAFEZEREYN, ELESR—KE M—C HHAHK.

(2) Cossee-Arlman B4 @128

1960 4 P. Cossee fl E. J. Arlman ##H A& BILHE, HEOCBBEEEMBA - TE S
J& (T ¥k, ¥4k Ti ERA, BHE Ti—CREFHAHK.

Uk SR AP SRR ER N, ERUSESRBIREF AP LOOEER, HEER 4D
SETM I RERAER, BH 142062, 2EAEE, E 7-4 T Fin. REEED
FH S| & R0 W R, ShefbEry TOEAz (R 486D, WA 7-4 F(b) R, W
Mo TSR FERAM Ti—C#iEd, BRETHFLERSE [E 74 T Fxnl,
RJG CH~mibik R A\ BE&REBAME, ZAEMAR, =FH G REESK— iR AW
K (@ 7-4 F(dD ], sEHR, HEERE. RAERBZEAGHMEK, ZAHAHR
LB R E . /W, BEREAGH.

A IA~TAKRERAVEE A, KREWEFHARAME ., (55 KAHL A5
EEYHARLH T, XERASBVILEMNA HRA. mE TiCly 45 REF7ES LA HEN,
URGEERSHRESI S FYERRNFERE, SRSEIILEERT 5, EHBHER.
HERH M A~ TAKRE BEELEWERT, AR EMEIMESE, X—KER
ERIHEPAREZN.

RO RAMm TRERILE, HEFH— ﬁm%

7.5 BMYERENEIIEES

— AR T, BEERZEAAHERSRETREG. HHERGRAERNAEREROE
FPETFRE, HEMLTREMRE, BEMEN, “WHXARSY. Wk, 517,
BAL. BESAHESHY, FEARBRPEMIBERLSREA G OEETRARE, B
BOLHABREESY . EFHFENMENTRPHETRS, HKMNRETFRM, AHAEmEH. W
WA R R IR RCALAR S, REHAHEI AN, MTERLRRGY. BRERE DR
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OB NFHHIET 55 Ziegler-Natta 5| RFE A B W& G, RS &R %K%K,

ERERENRLRS T, HRBREZKNEM n-Buli M CsHsMgBr 5| & (F#) HE
MK, WHREFRAESW. Ll »-Buli H5IRH, EHEEPMOCT, i MMA B4, 83
B1 %2 MKEAY, XRARMEMHBETRS. WS AN kRN, #EHLU
R T, 2RHESYRER 31%. I THF P 70CTF, FABREMRETI L MMA
Re, 2RVHERGHH—LEN %, BRSIHREYHE 6%, X—KHEFT, WKL
HEHBETHE. GRMELYETREMNHARTRS. ARUMABKMEERTAY, B
i A A T (8] 6] Sz #4 3R B YT TE 1L

KM AA BB, FIEHM Ziegler Natta 5| 2/, ATLAREGH 950 ~BU R BAY;
FIVH Z A BR-He AL 55 4 R B ] 75 44 Ziegler-Natta 5] 50, WG R REIAMER L. #or TR
AOBATHIETHE (—40C) BURBEAESHAMEAN (—20C, ECH) HE; HoEMERE
TR Z R G| KN/ FREE S R THE, METEE/HH/—25C, 3-4/HFH/0C%,

7.6 XEER5IRN

20 it 28 50 AU, BN GAR M) — sk (CpTiCl) Hrei@Em 4, BHAW
wHESI N, HEERS P EERK, KMBERMA. 1980 4 Kaminsky ] & —#%
(Cp2ZeCle) fEETIEM, BAHPEBEL (MAO) EBFIENR, MZBEEAHBERNES
. Mk, #rR &SRS RS R R R R .

Frif iR &R 71 & (metallocene) Bt AT R _IMER (MK . VBEIES
B, FREFE=0HRNAIERESWHRR.

RBRIN ZREEELSH . PSR E LR EAELSE W=, fixmE 7-5,

R."

Q X /O\ X .R'\Q(E“ﬁﬂ

M. R M. M——NR'
O O ¥ x
(a) il (b) Fitkssty () [ 5E SR B R
B 75 mERIEAH=FEH

REBIIEMPRETHATUAREREWA L _MHE (Cp), HiE (Ind) HLGE, K
PR RERA. NBELSESR M b8 (Zo, & (T =& (HD, 45FE L.
ek, B, EXRAEX AE. FRES, _F_#REASEEmRE. HESEHP
RAWZHE:., TRHNE, —HETHEES, BRNRFERER, DB RAERE, HmAl
., EZRE_ERERFESHNAR. REJLMHRRASH IR -IMHRRIEE,
BB ERE N—RFHER, huaksik (ER' D HiE#E, ROVESR P,

IMEESR AMMBERERSELALANEE, ¥ NP XS A K MAO [ &
—AI(CHy)—O—14k B 5] & #l. CpeZrCl; # Et (Ind)2ZrCl; 5 MAO. (CHs)3Al &
(CH3):AIF WG AN, MZKHBRAHERSHAHLAEHEE., —BER MAO XA
B, WBEREBSF, UUBSIRMNSFRIE, BERARE. BGEEF LT IE MAO 5
Z¥), I AlMe; /(MeSn). O, ARFILHBGI AN . ReEBII AN BT RE, MFIEHHE
i3k =

EERHINRAESVEE Ziegler-Natta (R R AW, HEF>TELELSERA, EHEK
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B 54 R > IR AT K

HHEC B RN RBERE, BACEFEMHA: ORERE, JLF 100% M &R BT
e HE Ly, Bl Cpe ZeCly /MAO HF 2R BB 4B #Y3% o4 o] | ik 108gPE/(gZr = h), LR
Ziegler-Natta 3| & H| #1E ¥ 10gPE/(gTi » h) BERFHAREL. OB —FHPL, REPEH
FPERER S M, STHMBR AR, TARASHADZAFARAE. AREXZHE. OHTFR
A% (1.05~1.8), LBEYHARY—. OURSHHLE, SEFEE. £E_HR, U
REZHE . WRESHRERE, B, TULHARAYESHEIMEREH, nHE. 278
RIS (O35 . LY LUR M. LKA, LB, SR, B,

AR RA A s, MAREE. MR, BEARSYREE. MEfK
SEERE.

LB ARNCSRIBARSRAVBELRZLE. BHERLE. SHARFHR. [
MERFER., BRREZHE. ZFRE. BRBRE%S. TRARE. BRASHESE S,
EEBKTIE, KeMs| RN KBRIE, EY Ziegler Natta 5] R MMES.

KR AR BEMELE. BB MM VB K. &. BB EOK+ 4K
fI Ni, Pd, Fe. Co % VIB M EAMEM; B3 RNEHEIE MAO WAHLM; FITHKE
RIRIRMEDS, FHATEEALTLAS. ﬁTE%ﬁtﬁﬁﬁﬂ%aﬁmﬁﬁﬁﬁm
#PISh, FEHAR FERABEN. BE. BF.

7.7 B IHBRHIENIREES

7.7.1 EE"HREMBISEHMAT

R, EWRANARZHEMERES, C,ESPEEREBT & 30%~50%), Cs @4
FUARR M. XAHLE SRR RBRBENEZERE, KBRS T H &0 1,4-55
MR,

1 3;%1%9@33{;%&@%-&%9@3;@%%@&a—mﬁﬁﬁﬁ%, FHEA=.

O mEAmR. R, 1,2-, 3,4-F2#EA.

@ HikEm, RHFHHRE, FNEFRT, TZHEMHSHRSE 4%, SSRA L 96%;
MR, FR_IER SR HE Y 96%, M S-HARL 47,

CH., CH; CH. CH, H
4 Y 4 ™ s
CH-—CH CH—CH c—C c—C
v & % rd AN rd A
CH- CH; CH; CH; H CH; CH,
S-F =, S-im =X, S-R& S-
T4 Rk — 8

Q@ WMKHERA o MANEM - HAEF AR,

<N
—CH;—CH=CH—CH;~Mt" =—= —CHy—CH:-, CH,

Mt
o- A& nﬁﬁﬁ

ERXh Mt R RE, £ o-MPEm Mt fl CH, Ll o @84, Al ~BHNEN
B Mt 5 =Bk F iR o« 68, B MO
BiE FR =R, AARERZATIZRER, FEAFRNEAE MLE.
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TR R RS 1,4-, R 1,4-50 1,2-B T 28, 1,228 XASHMEMZ
o P 1,4-T M ORTHRE) BREE, RRESE KB, K T,=—120C, @K
. MR, T, SRABRTERBA, AURSSSEEERMBRBERS,. CERRK.

RIS R A, P 14 RS RGBS R B

7.7.2 ZISREAGIR SRS & A NE G E

TR RANEI AR KA =% Ziegler-Natta B | =B EAR AL EH, ik
SR RBRACEFETESFETNE, RE6#E, -

(1) Ziegler-Natta 5| % | F1 —Jfi %2 88 4K -& )R B L HL 3
fE Ziegler-Natta 3| &, BTH (=) H4rniE Y#EAR /N, REMBETEH>
HeXt T @ e r LBt A e, TEILEER 7-5,

%75 ToEILABRAI RM

B 3

MM/ Y
RAKH 51 &5 -
g 1,4- Ja 1,4- 1,2-
Til;-AlE1; 95 2 3
CoCl;-2py-AlEt; Cl 08 1 1
WK 1,4- Ni{naph)z-AlEt;-BF; +OEt; 97 2 1
Ln(naph),-AlEt; Cl-Al(i-Bu) 97 2 1
U(OCH3)-AlEtCl;-AlCl ’ 98 1 1
TiCl,-AlR; AL/ Ti<<1) 6 91 3
Co(acac)z-AlEt; v} a7 3
R 1,4
V(acac)y-AlEt; Cl 0 09 1
VCl;+ THF-AlEt: Cl L] 99 1
V(acac)s-AlRz[ Al/V=10(fkfk)] 3~6 1~2 92~96
Mo Cacae) - AlR; (Al/Mo<ZA) 3~6 1~2 92~94
1 12_IEIE .
Cr(CNCs Hs)5-AlR; (B {E) §~5 0~2 83~95
Co(acac)z-AlRs-f& 0 2 08
1,2-%4 Cr(CNC; Hs ) s-AlRs (R BR4E) 0~3 2 97~100 -

¥ : naph BRI, py R/RMERE, acac RAZBEAME; LonREMETE.

% HiLif) Ziegler-Natta 5| £ 7] (TiCl.-AlEts) HAFT ZHES, X4 Al/Ti<1iwf, ™H$
R1,4-25H 5 91%; M A/TIi>1 6w, W 1,445 E 1, 4-8W& ¥, A Tilk-
AlEts, WM 1,4-Z5H7T ®ik 95% ., X TiCL-AlE,; 5| RN _EEE, 4 Al/Ti<1 8,
B 1,4-5H 5 95%; %4 Al/Ti>1 /f, Wi 1,4-%5#% 96%.,

M 7-5 FEATLLEH, Ti, Co, Ni, UMB L (WA KR, mA2EHERY, B
MUAEREM 1,4-BT M. flin, BINZRKR (TiL-AlE) MR (CoCl-2py-
AlEt;CD); REMAEMZE [Nilnaph)z-AlEt;-BF;+0-(i-Buw): ], BF A TH L3I &R, W
Ln(naph)z-AlEt; CI-AIG-Bw)s . NdCl; * 3i-PrOH-EtAl; %, X BRI X T AR SMHE
A& LB B 30~70°C, KA 0.05~0.5MPa, 1~4h, BREHFN.

Ziegler-Natta (kBB 2T R A, THEAK-£RWEMEBRBEEMIE, KIS
EYAESESE (M) dZSHiE ERRMNFRREFERMBBEBNRSUONMEH.
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# T MU D Mt 217 EE A (RN, 1,4-FA, WA 1,48 T
i HRGHRU— I NRES SR A B, Mafim FRAME, 1,4-BABK 1,44
. 1,2-A4R 1,2-T 24, A 7-6 Bk, HAHETHE (L) FEN, L 5ETS4,
BARBEL— @ (HEE) BN, FHR 1,48 1,269 H %,

E;:Hz x N\
- H ::Mt RHC/> — Wil 4T =%
# m
cH, L c‘H2
o o S| R LA
?ﬁ ~ ( FOEEART ) - -
2 — Loy | — R 4-RT =
EH ch-——}‘u{ R1.4-RT 1%
CH, - -
Cond ;::xia{gcnr 1484
ﬁH B z\\_l ]
— RH,_.C:I____ 1 —= 1,2- ﬁTZfﬁ
R REef ' KM‘:
(o SRR (3T ) L i
1,2-3§ A

B 7-6 T MRy BEEE
Mt 3 Ni 5 Co, L R&dFi&k

B RO TR (B AN B (DRl 2 T B 6 1) R B S, 56 T S-SR B B Y 44

28. Tom, MM, BF SRAME %76 HEERARMKGEANR
By 34.5nm &, WARBRA Q&R AWTSER 14408k 6 REM
AN FHENRRRBEE, ERI  mon - o -
MM I 2R AR Y 5 & m
o, ARG R SRRk C 79 | &
£, ARG L CRT 8, BESRS T . . i’

KT-6 MAMBHEET, BWESBRINTBRE R
sl R KRN, kR ABLE (Til-AlEt:)., &R AE L% (CoCly-2py-AlEt: CD .
BATESHMB S [Ni(naph)z-AlEt;-BF;3 +OBu; ], _

Ti. V. Cr, Ni, Co, Rh, UEHELRHTE ~-RHEEERBENESY, Hb =«
R KR (rallyl-NiX) BFE&%, R+ X K Cl. Br, I, OCOCH,;Cl. OCOCF; &
AR, XXFIAART-MHIESR, WEERESRY, -4 T _HREARERSE
MG, #e®, ER, THRBEYF Y Ziegler-Natta 5| RARME, MAREHRES.

(2) w5 RIAF -5 P ZEEL AL P12

-HNESEERAUYFHBRE, malyl-NX IR T - HEREERAPME 77,
HHER (r-allyl-NiX) PEEXMET ZHUEHEEEW. ~HRNAREPELTEE
h, MEREWEME. HIIACH MW 1.4-FBBE (H92%); THM 1,4-FRBMEHEYME
At FRE S MM IR, 640 ~-Cs Hs NiOCOCF; f#3% ¥ H. n-C; Hs NiOCOCH,Cl E &
150 f5. m-CoHsNil HIRI MK 1,4-554, EXKEE, THTHARES. - HAEEXLE
(m-ally-NiX) s&-8-#{& & [Ni(naph);-AlEt;-BF;+OBu: ] IR T - E 40, WK
WA R MR, AEHELKT] R AE L E R EA R ILE.
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£ 77 mallybNIXS[ZFXRT ZHMENBOER

n-allyl-NiX 3E5] %) hailalbd
Ji 1.4 K 1.,4- 1,2-
(= CsHs)2 Ni 81,35+, =HFk>D
Gy HoNiCl 92 6 2
n-Cy Hs Nil (K EFWO 4 93 3
#-Cy Hs NIOCOCH; Cl 92 6 2
n-Cy Hs NiOCOCF; CF; COOH/Ni=1 ' 94 3 3
n-C; Hs NiOCOCF; CF;COQH/Ni=5 50 49 1

RN REA N R, (anti) FMFEX (syn) PR REE, TEAEH. 5| RBEH, R ~
WHN ARSI 1,4-250, mANEwllEalxk 1,4-4/, mE 7-7 ix.

1 ¥
H; . 1;’("HL
4 1 2 | F g
5@’:':; “NiX  +CH,—CH—CH—CH, CH_ i -NX . P
Y L - 2 n
H?xc\‘CH Y NCH OCH=CH
3~ Py -
W1L4-T 4
&) 2
1
CH
1 e s
, A 3 , CH i _NiX
CH ! NiX TN N N 3 » CH "
e +CH,;==CH—CH=CH, . KCH=CH'I INEHE:*’/ NH
4. N Pr ~~CHJ
-Citi R14-KT =1
xf =K ' -
W77 ToWMEMES BN EHHE
P, B

L. BEYH L ERHRAR

ESYOvHRRERNEFHEREAMILMEAFE. RABRNOFHRMEESHE., AMAMEM =/, HF
HETVTHBEBERETPABEYMNRRER., TZHBULL L2-MEM 1.4, 1L,4-BT HEW. LM
MILMREE. FRIASFHEMNERARANES.

2. Ziegler-Natta 5| £ 7

MEIMAT LW EBEH TiCli-Al(C Hs)s MIATAMEREGH TiClh-Al(C Hs):Cl, ZRB I VB~WB
i EERESDM IA~TABRERAV/LEY 2 RESRAEMWRES . KPUEKRAINBHEHMIE
BEATLHE. AR IANERS, MUARIARNYHERUHTZARBENS K.

S| RERERERP, WEIELRFIIEN, BREESL: BB FHEANAR, TLURERS
WA RS, THRERTESRIIZKR.

3. MMM AE S VLA

AREMRAAARETEERAMHR, SHMELL, SHBRFEL IR, ¥NEKAEST
BAHA. EBXEEVNESRIEMESRIA, REMBITLIBEAN . BEBEEPL (BEAD, W
wikEmich, BEEK, BAREK, HEEERES, LLUERRE.

4. EmMT ZR (metallocene)

B ACIREPR L MR IEX (MR, VBESHESR (Zr, TIikK HD ., FREARE=F24R, AHE
¥, EEm. RELAARIBE A &S =, 40 m e R4E 8 s MAO [§—AI(CH;)—0—] £
Bgl&m. REREARTRAXRGRZ/HIARBHERERESY.
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S BT RENRENES
FZRS|RZATHAT MR TR ERES: THE, ZieglerNatta 3| 2, ~BEAG4EE. ©
MR EMBEEARER, HAXR.

B £ M

- MPTAB LR WRERNFLESREET RAB-RIIRAMILLE, ABESR?

- MEMEX AT EAE: BEMRE. BARE. BARS, EREA, AMAIARS.
 RARGRBNRS. MR FFRRILTRE, REBMRT B ILF L iER ik

M ARRAMBFHE? RLSMEEMBREAEDHIMEERA M XRME I

- TAIME R ERESRARS? RAM A EN? BREFHIHMERSY? AXREEE? B

[ < N

R =.
(1> CH;=CH—CHjs (2) CH,=C(CHj3;):
(3) CH,—CH—CH—CH, (4) HyNCH,COOH
(5) CHy=CH—CH—CH—CH, (6) c\t:gjcﬂ—cm,

6. FHIB—FrI| RAFTEZE, A/, TORREBIHAREREGY”

(1) nC,Hs LI/ IFE 42 (2) (ZFE+81)/09E ok
(3) TiCli-Al(Cz Hs )3 (4) a-TiCl3-Al(C; H5 ) Cl
(5) =-Cs Hs NiCl : (6) (m-CyHy)aNi

7. Bk Ziegler-Natta 5| ZFI B L B4 4, WER, X, FEREUEAEEAL KR A
BX 51 7

8. A HHEMIEY M Ziegler-Natta 5| R A MR E, HiRHM TR BEHAETER.

9. N TEHERS. BETRAARMNABFES,. BGFERRALS FRESY? oW HEHA.

10. ZEEMABENAR S Ziegler-Natta 5| RF WA BAMX A AL RAEHBEFEERNT? EhH
FRMEMGEMBARABN LAMEES MER?

1. WREMEAR, BREIIERNOFEENSRESMRFZ? MRFNS B FRAMQEN T ENER.

12. WARBECESPENK, B, SR SR TEVASES. maEss 7

13. AR RSHES HEhENTEMRE. 3 h¥ R I 4AE M Langmuir- Hinschelwood 4 %)
Fl Rideal #E RISk 7 _

4. BMARBEVRANANESRYVLENA S RVLESRRME S,

15. MAREEII ERMNEEER, SHAR, BREEHEMNBEEMNERAT M.

16, F)%ET M7 1,4-BAH5IRER, FiTRMR 1, +-EHORA.

17. fifjk ARSI ET _HESHIA, A (n-C3H;s)Ni, n-C; H; NiCl #1 »-C; H; Nil, 458
iy 2

18, £ FHRABMBTHRE, TERAXEKRAMGHEBERRES? ARMBERIES T
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JF A

8 F®EA

WRAE o-RUTHTS I . EREEREWHOER, REFHES, @RWT .
n@){-q%ﬂ—}(ﬁ

AP, RAFBLCH: I, XHF O, N, SEXFEFREA, T EHKEFRE. FEE.
ek (ABEED . FEERSE. F2XTINENES THaFRESRESR.

ARG SHEE. MEHF, RAB=ZKEKBEEN. SHEML, KBHITHFRES
VRTRERST, SHEYHL. SHEMEMHL, FARENIFELR=Yi=4, BES4Y
SR T RAMAR, R0 R .

FIHREWAFERT ER BRG] ZH-30 hF A E.

ML EFE, BR/NBIFRRALELIHEIETH, KELFFRESR FEYE %
BUE, RAEABETFRETHASIANCTHTFAFAES, BFARESHARFIEHRE
HEREAET (~O0At), BiAET (~SAt), BHBEF (~NH-AY), HE FEH
ME=ZZKEHEHTF (=0'B) HHBEF (=S*B),

8.1 INxRIFAREHRIIE

FRUGOFMRIRE, FARSHBRAER. =, NXAEZHRES, H. ATHAE
BEHRHFRGHPERETER, THIANTHAEIFAES.

t. ATTHBBFARREG, HASKERADEERRPLE, AUT 2-FHERAL
48 st BRI . AT RIFHFRRESHBHXRERFEY.

. AB 2B. aBaBp 2B~ ABABAB 2B+ ABABABAB -2B. ...

l! |

A_Ell ]?fﬁ-\..% ]?,A—B\i?
A Asg-A A_ B
, B—A

R FHREBHT AR RELE A, #—SHESAHBERL. FHANh, 37
FRAZRMBRIFNTE BRIAKLH) BEMFRAM=KEE.

(1) FR/DXFHK A BB

Rk HEEHBERTE, NRAKXNRBHNTHEE., FRKIE. BERANZESH
HA . BUERREQAKR, FARKIEARSGA/GELR, BROAhBABERE, WFHE
EHRE, AEFFES. EURERNAXSEES K, Wk s,

AERPEA SR RNER., B RRRASEREMA (109°28) BMHEZF¥, EX

ARENELRE. F5EP S — MK T F R EES R D T E R P2
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#81 KRBPOERMAXANESH 250)

it (CH:), 1 T Wizt CH, #Rke# CH: 3k h X ) BEA#H-AH,
i on{l i B B AR TR /kJ+mol ™! JkJ+*mol ! /k]*mol ! /kJ+mol !

3 60" 24°44' 679. 6 38. 6 115. 8 113.0
4 90" 944’ 686. 7 27. 7 110. 8 105. 1
5 108° 0°44' 664. 5 5.5 27.5 21. 8
6 120° -5°16' 659, 0 0.0 0.0 2.9

7 128°34" —9°33’ 662. 8 3.8 26. 6 21. 4
8 135° —12°46’ 664. 1 5.1 40. 6 34.8
9 664. 9 5.9 53. 1 46. 9
10 664. 1 5.1 51.0 48. 2
11 663.2 4,2 46. 2 45.2
12 660. 3 1.3 15. 6 14. 2

. HEEb s CH: A% 659, 0kJ+mol ™!,

ERFTAE. MK NDENF TR —EHENK O ERPEPRERORE. KILUAERER
TETFAESR N, JPIRRARE, FRAMK, WA LIRSREIE BB K, REHHAH
ST A, LRMPRSASHKADBHTREME. FEOTHARSRBERIE.
REHARHRSRBRAMESHNILER (AG=AH-TAS), k82,
ﬁ%%ﬂﬁﬁ% —REBAZERIIEAMK: H—RREASBAERF 77 E R
Rk, =, WIARKITMBEHRRK, BANRES, aH BN AGHREHNK. HLITH
%ﬁ%um,ﬁ%ﬁﬂaHE$,w -

_ | £82 FKRBAXRBAERHNESY (250C)
ASTiXf HARGERE THEEH. B

BATIFZMREMR, BATHET  n | gt | o | oo,
#F, AH~0, AG HIE, TERE. &L 3 113. 0 69. 1 92.5
AL GFREEERTAF, BR P e s
WK A . AT B ERBACEH 6 ~2.9 10. 5 —5.9
#, WREAMERERKS HWRK . o AN I

e +—IR A ERBERKITHLK.

KAK AH 1 AS STERHE, BARBZER,

BiE LR, AEKDMARERBASFEBEERE KRBT .

3, 45, T~11<12 L k. 6

ke B LG ERIFREL, AR ERTFE RS AN BERRR 3. 48>7, 5,

ANTCH SN RSB IER S E BRE AR RASEm ., HEMEAD, A58 735t
B, =Yoo RBK, HEFREABRAERIEHREK, (MERFAARRASHNSH.

(2) BUREEXFFRE A B85 B i

A ERRENFERAHTHARRE. ﬁiﬁﬁ%%%kﬁ%xﬁﬁ,ﬁﬁﬂmﬁﬁ R
IR EMEENES K dnTXa), FARKED, TRE XS T B 0E: E 505 58 R
FRIGER D (T bf o, FAKNEEHENER, HLHKMENFFFTFHARRES.
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IMUEFRERD MR RESYP S TFAHRAIMEE, HAEWES.

HBEERRHFEEMARANFER, EERRBEARM, —aHKKEH, BE
MERE B, BURATFMEREEY, N -FREBEEENESTYIATHRERSYA
13%FARIY, AEE, M RN ENEERES ™Y (F:CCHO)SI(CH)—O0RM&H
86. SUFAR=ZFANEME, FERMEMNFRAZEEIARES, ABHTX—FH.

8.2 ZMERIEERIE A I FRIEh J1 I

FIAUEVEEFARBRASUTNRNERMS N ER T EEE.

(1) #_AZEHRR

T ESHEA T S AR REREEHE, 8=, Hx&HAL., N\JTHHF
HEEFHRES. BRETFRFE, TTRIERE. 8MA. FKAOMOEAL, PBE, ATUHF
HAARBASEMA TR, LCHEE Gnmankn TRE, MAEATHANBEHNARERE. M
R, ANTCHMUEAMBR 1,4-"HARKRERS, MATHEAERS. L. ANITLHBRES
BEES. XHTFMERNBR. ANTGHEAWKIEXRRED, ZETHIIA, HEH5E AGH
EfRAE, BEAEEGAAERSZEAES. ARG EBELEMG] KA ILE 83,

BT R, ZAFRBESZI, B, WFRRE. FERSRFAE, BFE_H. K
TSR BB RSV, HRAFRE, Ran, A@WE, HERY
KaFHEEANE, ZETHERE.

283 FHAMANETERENSIEZN

A S] g M 54K 3R A
SR O[ 4,5,8 W,Mo,Ru,Re, Ti, Ta
747 (o 3,4,5,7 BB T RN

]
ER ] 0(:() 6,8, ¥ & BT
- CsO 4,6.7,8 WA, HAT,RBAN
KN [j? 5,7,8, E X R T

0
AR CC=D 6.7,8,20, K ﬁﬁ?fﬁﬁﬁtﬂ
Bk B E{D 4~8,F R HeEF.HET
35 B (WR 3,4,7 BB T, SR
F R (3 3,4 BT, AT, BEA
5% =8k @ 4~8, FK %
5 it 4 C(Sfm 6,8,10, Bk WA BT

2

SRR (epi) 6 HRAF
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(2) 5l &AM II#HER

ﬁ*%ﬁ?ﬁ%ﬁ%ﬁﬁ%%ﬁﬁﬁﬁﬁ HEBRZ EANTIFHF, shFEEREH
RIBESFREG. RAARRSHNSIZANEETFRMG TRMHE., B FRGI RN LS
%, GHEHBEFIIEM Na, RO-, HO" B F5/ &% H*, BF:. 4 FRGIEHM (W
Ky EHEE, RRATEREAE,

BTIHARSHUTHEIHA,

O FI &M HEBEATGHR, FERWLEETH, REBEARTHmHEK, FU0TK.

_ X
é‘/‘f BA C{/;EA- ; C}’E—U*ﬁ

@ 31 BHSIREATE REA DK GEXRUBET), RNFHETEF, e
MK, RAHA RIS TR, EEAEARS .

“ il N
UB’LAUQC/—)(O

WE L, BAmARTXRGOR—VE, PELSEERE. |
KBAEFHAAEARTENNE, BHFLFEBESEE. HERS . S FREFELE
miEm, RAERKBERETESRE, FEERS-WMRYLE.

8.3 =BT IHHRRA

HME XA ELSE, TBAK=, M, AoHABIHNRERACE (RALBE) . TH
F, MEkmE, HEASEERKER. €L N=EaARUEARERES, HEEDII NG
¥, ATHHNERMA _—EARARARES. EXNFRROHATIHRES.

FEEHN, QEAB, =8N, FRABE. FEEF, ST LUARMRE T 5 ZMRIFAHE
G, BRERFHZHBFHHE. HE0HBKNK, BATARARFIIAFEFF. HE
FRESTRESBRRN, BRBHARRFIIRN, TR EEARAAETES.

AFRNAZTHABRYAEFARES, TN GHMBARO AR TIFAERES.

HEZE (EO) MFERK (PO) BAARSHWHAE, AETRAFEAREKS
FAESE K, HIF R RS E 2 F1E S0 W AR B9 IRt .

CH;—CH; CH,—CH—CH;  CH:—CH—C;H; = CH,—CH—CH.Cl
N N/ N S N/

0 0 0 o)
2 W HEAL HET 5 FEAEAE

=LK AR, BOAELBREFFRER. MEC-ORERRER, BEETHARTS
FHREFHL, BRETHRETEZHE TSR, Hit, B (HEF). 8 (AR &2
e OK) REHEE C-ORBBAFTH. Ashh¥ L, ZaABUBRHES.

HREZEFAREGHTYRLILRE, AUWTR:

CH;—CHy;——+ —0O—CH;—CH:—
N
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KRR FRUEIN~4 T ERLEBEMYIEARBRURAEETEHA.
HERAEILHEREKR. BREMR, ERARGARM B (REBWTARY) MESTHER
YA |

8.3.1 HREIEMEFHARREHNEBN N E

HRESBEFARRSHANBAEFIRAERER O ALY BeD., S84y, &
Y. AEREEY. MteMELTwE.

WHE LR IEERE, REEFBRARTSIRES, UEAMREAFREAREART
HAHARGHYE, PRSI ACHEE, m#HA, BEBRK, BRPEH. AEAHEF
(CH:O) MR 73 (CHsO Nat2{ A~B*) X5 RKHEZHKE (EOQ) FHF.

CH;OH + NaOH — CH3;ONa™ + H:0
CH; O Na*™ 4+ EO—— CH;OEO~Na*

HERETHBAACKETHIRET, FARTREAERSY.

glﬁ A B*4 CH;—CH;——A—CH,—CH, 0O Bt
\Uf

. A—CHF-CH,U"@:\\%:D;—CHF—- A—CH,CH,0—CH,CH,0 B*
' CH, CH, :
O . A(CH,CH,0),CH,CH,0 B

X—ERBTHEEREFRGUE, BHSIRAEKPPEITRM AR, MELL., K
HEES, TANMMATR, HRERTER, EHEEERTE.

AEEOXEO- B* + H*—=AFEOLEOH + Bt

WAL T A MR Ak, NGk RA A BBy, FERHEEN.
FEZEFARAMF - BEBBARRR (Sv2), BomESaEkEE (MDD, Bl%
# W ((Clo=[CHsONal)RIEH (T4 0 BRI, B =0, SHERHEFRIHM.

R,= -d—[gj=kp[C][M] | (8-1)

X,= [M][Eﬂ[m (8D

LZ_FEARBER, AELEHAAREY IR MR _ 8 H{OCH;CH; 3-OH,
G FRA%E (200~5000), FEAFEREMBmATIRY . ] B BRI LMIRE R L LA
RYUMEM _MBARY. DHMERKRH, HFEARR (PO FAHARE, THE=H®RHA
MRMBEY, flm CGH[OPO),H];, n=17, 4F&¥H 30004200,

WA T, AT UEREREFR GO B8, ARSHEB™ &,

8.3.2 RERIREAMANNANRE |

FRER R EIE N 0 T EiKREFEKOREAZBEEAN. HKREdSENESR
ML, BHN (RXH) AHXEZEKE (EO) BEREBEAEXINT

RXH+nEOQO —— RX(EO), H

EHAMREC. HEKE, X WEETE (M. #. 2, HHEHS. 1 OP-
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10 [CeHi7Cs HiO(EO) 0 H] R, FRHBEBF FFRUENME (CeHy CH—) 4 F &
7189, 10 HoTHIR A Z 5 T8N 440, I RE TERY, WMEFSEH AL E L8,

HAERKE R, ZEUE X, FELERMHAEERAGE AR, RTUAEHBT L
TRMESTR. BEHAMERE, WEKHE (ROH)., £E B (RCH.OH). EH &
(RCOOH), k2 (RNHz) %, AIEREZMHRBAREE AR, SRR s-4, FEZ
SR EARNEHTREILR, BTUERFEHREEHEN RS (Plunorics), HARFE
HENESES —ENBE (15, RRIHARZH.

84 RREBEWFREFEEN

&2 6 ) HREZ R n EO l#4r 8/ % HLB
P R—CH OH(Ce—s) CsHs—Cs H, O€EO3:H 1. 5~40 20~-90 1.6~17.8
R RE ROH(Ci-1:) Cis Hyis O€EO3:H 2~~50 15~90
AEAME ROH(Cg1a) RO—-€POIE€EO3%:H m=>8 25~~95
JEliM RCOOH(Cij~17) RCOO—€EO»:H
W@ HOC;H;OH HX(EO 3 PORtEO-H h=15~56 10~80

RREUREOEERANSRARCEEF AL R EERAE TR —BRMNE, HET
Sl% . MRS, BEBRKGIA, BFZREN, XX SHRBISENAWE. #mLIAEY
B2 ROH (CisHas OH) fERRIG5, RIFEL5e (OE) & H:Foks 55 B8 B B 22 8 KU .

CH;3 (OE),O~ Na®™ +ROH ==CH; (OE),OH+RO~ Na*t

LRI MNEGER, FHERNREFFEEMN RO Na" sfRIES| R BAWmHEK, BRAEEH R
FEAR; HEREMFEERSERIL, S35 FRBEK. TR, BSEMN
X, — [M]n—“[M]

THHTG, KUK NRER . PIEEMMY, PHER K=1, FMAESEMEE.
B E . BERIER. MBSEHH RXH WREEETE, K>, PERRNEBI.

ROCH:CH; O~ + RXH =— ROCH;CH;OH + RX~

SIRIERMAE LSS mms ROCH;CH;O—, M5 RXH &Z#H & RX~ ., YELHH
RXH 28X #M RX- LR, ARSHE, =98 TFRAGE, RBHRIIR. BHKHE
BHEFRAHE. EREBUREEENSR T, XHENBRIBEEHETRMN.

FEI e 0 3 0 0 7 R 2 R A A R B, A B T R T PR A B T 9 A R O ) B
B, BEFAREMSZFBERR, 518, #K, SHEENENEREEER, BREAPRH
BRAERMYTR.

8.3.3 ﬁtﬁﬁ%ﬂ%ﬁﬁk‘ﬂﬂﬂﬁmﬂﬁ

REAREARTHAABRSNIBESREALmARER, RREFFFAMSEEE .

FER MRS, TRABHFFRIR, Hb p-C (CHy) RFZ=EMUAEEN, 5
FEMME, RAERE. BFEHFRFBAYHLRERDRARLY.

CH;C{I—;CH; — ~~CHCH;O"B* & ~~CH,CHO B*

f
CH, CH;

(8-3)

(E) C(HD
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HRRLEHBT ARG PN TRATE G~ X10', MHAERKFAFREYNS
FEL 3000~4000, HHEEAREANKZSTFHRELNERTELETRNERS, BBEE
Y AR TE MR R R R R T, WRLSIRES, HESTFRER.

k“iM

=

CH; O CH; 0 .33
CH;=—CHCH; 0 Na*

~~CH: (|3HU‘Na* + CHs CL-I\-;CH;; ~~CH: (I“.HUH + CH;—CHCH; Nat

MR B R RN, BRIREREA RS E/EN T ) /24 B, 245 % 5 KRB AR,
B I S R R K R B R A

—%=(kp+k:r.m)[M][C] (8-4)

AAXLIE, BN HEEBLER, TURSYE GURERN [ND W4EREEN

dIN] k.. mIMICC] (8-5)

4 Cu=kum/kps [NJo AEHEBN N ESYKRE., B (8-5) MR (84 HE, M
a2, 18

Cm

[N]=[Nlo+1r-([Mlo—[MD (8-6)
A . T PR B A R B
- _ [MJ]o—[M] )
X,= [N] (8-7)
— . _[MJo—[M] )
(Xn){]— ] [N]l} (8 8)

B (8-6), X (8-7) A (8-8), #

1: 1 + Cum
X, X)o 1+Cwm

PL1/ X3 1/(X00)0 fEE, B—HS%, NHEBETRE Cv. UFEHFI L, 7 70C
1 93°C FHREFER Cu 2515 0.013 # 0.027 (1072), H—M¥&kM Cu (1074 ~1075)
B 2~38ESR, BHERFARKAN S FREZE 3000~4000 PLF .,

8.4 IAEERIFHR TIFARA

8.4.1 #HA

B =JuIEESL, BEFFHRRGMIRBEER TH . WEM. —HAW¥. k. N\
WEEF RS, BHRABERLD. AT LA —HARBARTRRG . ARBTEEK
Fl. FELHESTER>SHAkm>-LouiAs>Mam CREFHFES).

EH;E:i Ezg:{gﬂzﬂ Y Q ‘3{:\0 Q E Gj

I %3 3,3 -CRERE)TER  NEkm CEER  NEmE S

(8-9)
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M 8-5 Eﬁ*ﬂﬂﬂﬁﬁéﬁﬂﬁﬁﬁm %85 FROUFERORSAAMEN

AWEVMUEHEESBM. =. WITH —aH/ —aS/
L P _ EER

Eﬁ%ﬂﬁ,ﬁﬁﬁnﬁxtmﬁﬁﬁﬂ kJ + mol ! Jemol™7 K™
ARERBE, XGA—BAME, Bl o

. ATHBEEREKAED, HBET wasw 15 49
ARUBRHRERFSORRE T, ZXRAM F#Eﬁ 16.7 45.9
MTHUREREN AT RITFFEE. g 3 o
ERHBET, XBVNKXERSYEBRE a5 53.8
MR B R AR Y, R R-2F . 31.1 78.2
B, XEFHBEASFHEEIR.

oh, NER—-TARBOAARES., ARBREELEE, ERARRSAHANRT=. T
T, FEERETFHEBRER, R EAE/D, AuFMNa@EunyAERe, MU
KEHEHETES. KARBEEARES. A—FHE, XARBEOKR—BEBESHMAL, &
HHABRE, BT THRACAIHAE RS WTﬁﬁﬁE%Eﬁ?ﬁA

8.4.2 THHMEEKMNAETFARRE

(1) THHD

£ OCRBARMBE T, THIFS Lewis B (I BF;, PFs) 3| K, BHAFRERE
(SR, HARMEANMENREPR 3,3 -(EEFHE TER, HEATUHRHKRE
LB, BERERBEME, BAR177C, PLRBRELRMIEL, BoKEMR, Wh¥ED

o, ROTRsEtEsr, IR, aTAETEDER.

_ H, H,C
—CHICI ‘{HH
,C1 A
(2) Y%k i

USSR LT, KA, EHER, NI RAMAKgEREERBHER, PFs,
SbFs. [PhsC]* [SbCls ]~ ¥yl FifE5I &M . WERKM5 PFs Al RS, RHAFI KM,
30°CHE 4 6h, F%ﬂ(ﬁ.#hlﬂiﬁﬁiﬁ) M4 FR% 30 7, AEIHMREDE, SRR
1 45°C,

o =1 & 1 on &= W

QM—EOCH;CHﬁHzCH;—];,

mﬁxm,ummmﬁﬁwmﬁﬁmﬁ%ﬁﬁmﬁ@ﬁ%ﬁﬁﬁwﬁ$ﬁﬁ,ﬁmwﬁ
KRR, EHAASLSTIAAN, R4 TREREL,

PR 1, & AR ARBA RS TLTHAMAKDRD, HERFARE
m#ﬁmmWﬁ7ﬁ¥ﬁ,mtﬁArm¢ %%ﬁﬁw5W/~%ﬁ,tmﬁma
2% ~3%.,

8.4.3 HBMYMHEFAREESNE

FEAMAEFARRESAA BRSNS, DEEMERK. 2TFRMAE. 318
M KR, BAAHRSIR., SMKMSE, ARt NERERM, 5 TRIM6
A WEKERM. FEESN. ALHRHAEFAFRRES, MELETRNNEE,
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(1) &3 % 5%Ek
HHEREBFIANAEN, AoAMARES.
O EFMA Lewis B HWHME. =SR2, R, —SPEERSERTFR
(H"A" ), LAk BF;. PFs, SnCly, SbCls % Lewis 88, #A XS RHFEFHRES.
Lewis 5B It A (K, 8% BRESY. MEHEREFH BrA-), #
BURFREE T, A% Lewis R SLBERE T .

FF5 ‘f- H-g O —‘-[PFE . Hz 'D‘j—"' HG [FFE DH]E
2PF; —=[PF, J* [PFs]™

@ HALKEFLN SIAMBHEEHEERRMAE T, MABHE FRSHUEKE®
MAE=REAHET. RTIRFMTH, SRR _GREEE T, HBRFF, A BR=ZKEK
HET, HM-ETHERN. MAELEAREZETIRFR, HEEPR=ZLKEHEHT, A
M 4A M BRI B T I, BN & L5 5 FH A Y 20k I P 3R 3R 6 9 1 1671 .

CHz—CH, —H'A” H—07] -THE. HOCH,CH;— SQJHE.. M
o~ A~ '
lEﬂ | lEﬂ

. .
HOCH,CH,—O FLHE . H(OCH,CHy),— DQE K
A A

“HREHRT ZHREMRT

Q Z4AHET BRRAMAARCHBREUME-ZEAGET, DRAMR=Z%
HHEE[(C2Hs)3OM (BFy) ~ ] RERE=REAHH T, AT LIHEBRRI | EHMES, Hln.

+
(CzH;5): 0% (BF)-+ O . » -— CH:—O + (G Hs)20
BF¢

(2) MK
WMKEEM RS FHERM, HPEW R TFRFAR, AATFRES FHERT
R RBE BT ER, LA 3,3 - (W) T R AR A MM KRR A B . |

CH:Cl R R CH,Cl CH:Cl R
| N A\ S ! | N
—~OCH,—C—CH;—0 ¢ + 0 ¢ —= ~0OCH;—C—CH;—O—CH;—C—CH,—0 C
AN NN | | A=V N
R R CH,ClI CH,Cl R
R=CH,Cl

CH;Cl

my—HEKT L. BRKSEARERR 7T RGHE Sv2 Kh.
(3) Bk . |
MRS FREELM, WELSHETESEMSSER L.

%(Cth-—f.S}\/ — ~~(CH2)3;0(CH;)3OH + BF;
(BF;OH) -
(4) SHHBNEE

HEEBESHENRKE-NRFRM, HERKREN, ERBERZERALRK. KioFiEP
HRFRBB RS EETRRIET, W REEGE TSR FEPREHET 270 5
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RHRMAFRE, AT, FBSREFTROBER.

f{CH;h«m (CHz)y~~
“D{Cth—hO + O —+ ~0(CH;),—O(CH) — 0
A~ \‘u:mn% AT(CHp)~~
Y O(CH;),—O(CH;)s—O(CH; )y~ + wO{CH;]FT{}G
. A-

ABHRERSWET U TA B #8, BRAPRERY, SHFARESHEF
e, XRFAAEGHIEHEAR. HEBE 1~4 ATLEA TR, BRE/HFREEY IR
Y. BINMRFA RSN RT YR BEK 1,4 ZFHAH, Ao ARX 80%.

' — S\
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H:CH; CH:CH; Qi[ CH:CH; C Q ., ~~CH,;CH; EE:J 40 O

WA R AT, Bk, SHALKML, RTEERELIFRERY
Mo—2, MAKKUEDS, £TH AEESS, FRERYUNEREE, EHLB=FK
&, HBSURE, EoREK, ENEAKEEST, ZBARKRE, wUMURENE,

8.5 BEAESVRN==, HPVPHEFITAEE

FABTHARR=RPRERSWAR.

FTRERELSOHNAR, K C—=0 WRAFHRK, HF Lewis R RKMHETHE
TERS. HHREEHEE, T EFEAEMRR="KRT®R, 2§fH5, BTARGERT
. “RPRALRE v HRER, DEETERER.

HREE  H,C=0 — 0.
| G TH
0...0
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—RHE

FHRETFTARYE, o7 180~220C FHEM R, 58, LEY.

8.5.1 HEUSYNAETFRS

HEALSYRH =0 B4BiE, AREWBE, “EERBEESPL, RATFH
HERS, METHTFES, B8P ARERE.

R’ R’ R’
b0 — Ot
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R=R'=H&, FARBRIFRNES. LR, REAEYPELREFRAHTES.
Z B A B, 3 A B, N6 BELA WS LS
¢ 29k]*mol™!, B FREBEHMK, W YT T ey
%86, PREEBFEAN, ERERE — g o x0T
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RABELORETFROMTSIZN, £ oB® | - .
REEETABEBRE, “UFTFRE S, 12.5 0. 1% (ME/R 4330

A
222



O HEAWAEREE, SHEHABSHENER, FHERS, EREMKET, AMBRS. K
G, MEAEAISIER, AERER SRR, BRTHAMMNAERZI, FEE. ZXBARE
fig. B, FRKERBESHERENTERABBELARES, HESGYHERBERESE
YEBMALAEEYHARY, TEELYELPIKENA,

8.5.2 =®AN EEFE) WHEEFARES
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SZEAFHEAVEAM TS : SIEARNME HA- 5= EREEE T, M5
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ATRRETF (BFsOH7)., EARAFHEE T HERIEREENKHE T
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REGEH, XFHVPEORGTE. MRERTRE, SEXRTEANKEE.
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O ZEtLsRBiEEm MABE ., SiEERN, FIBAHNR, X2 ERPEMN

WMEFGEEROEESE., XK YHREDRPRE.
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MERFEARYRPERIRTRE, RTLUEHERARASERARRSE.
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CHBERR B, A—EMRkN, ERA¥ L, FIFFESHER, BE=PHK
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(2) #HEK

MK REN SRR FRSEA 2GS,

224
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0
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RS mmAIeE, RERMEXIEFHRIVAR., RRAEERKN—R.
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ARE, 7 TEAR. HSi—OBIHBEE (Y4 370kJ+mol™ 1), XRBAGTREHARK
R, S—C @B A (240kJ-mol~1), T MMILEE, R ABERE . WEMTHLH B,

ROPERHGEREARMARE, HIAduaMEHEmHR, #LEF2IHE, K
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CH, s
W W AL EE e o LE Sk R 3

8.7.1 Mk
BRT W R B RA LR E RSN, BT SRR, BN, W SR, HES
PeRE, BATUAWLE, ZHmE. =R NE, p-RCE. FEOFSILRE, fin.
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EHk 32 Bk 3] 1 ¥ 70 eI $ w iief A 1

HL Rkt B S P SE RN TR, WAL, BRI 250~280°C, YR
FEESWRSY, @NEa8, WE-HETEES, WA, PRE=8rRE.
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Si+CH; Cl —— :ED.C"(CHg)QSiC13+ (CH3)3SiCl + CH; SiCls + CHs SiHCL
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AEFENHEESERNTR, RERMBEES.
8.7.2 BEAaRE
i S—ClBARE, SKAERERE, EMAEEEREBEEL, B0 FEAHE.

| H0 | ' —Ho0 | |
—$—01 == —Si—OK —5—0—5—

Shr b, 20 TR ELUKRE, B R\ LI HREL(CH; ). Si0)s BATTH =
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t|:H3 [|.2H3 CH;-—éi—U—!."Si—-CHa CH,
-:|:H3 CH,
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AEAZKIEN. WEAREKERNEENER, 25 BRREXK. ZHBEERRS S5
B, Rl AN, TTHARBRZHE. FEaE S b o5 35 0] D82 5 B ak S 5 09 i 2 i

8.7.3 HZHHEHESKEAE

R_HEBAKNWSGHEERA, BEEFHR, BEFA 21X, EHNBAKKR
(140%), MEEMAEIERBD, BHES—O FRANE, T,=—130C, WREMRRRER
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BREALSH ™M EEAERE. EMMEME=2. A FRIERREERHTE %
AWK, B ARERE. KA TRIER_PEEEAKAARERDVBRESYIIRAER®R. £=
BREEFEA RS, BFReEMEE, WTUIACEKE L, FAERE.
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B HRE EME, RERERZEK: OmARE 0.1%) ZMEEEEELEE, SIAZH
SRS ; OMEEREREELSE, MRS, HERGMHEL, NarZREL.

BB REZERNGRER ™ EREREEMA, TRERME. Y8 AFMARSE
e, EBHEIRE KA KA TS, FIFEESE. k. SoBmdE, =T A0 MR RA
AXRMEAFEH . EMIBE. 59YEF BRI T UL KRES.

8.7.4 M

BeEEL T A, AlINSHEARIE. BMRIMIE. RERBAMIBEES, HEEZAR
B, SERAEPRE_SESILE, HNERAOBERRE, HTFFH.

BEEALMRE 1S0CUUTMA, MME 250C, RAHBERAREREY. TUAEZH
FTEERAERSER 300C LI L, PlanmERE=FEER (CHsSICl) K, HlETHEMER
EENEE, TSI AGH M.
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. MY EZE, ERATTREREHERE. EMEERR. b, REEBETHERTH
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R_ABAMERMABARI M EE, hFRABEREIFERES M.
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Fhoh, KRG HREHE _FHERE, HoFRK 2000, YT 15000 HE AT,
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FRAH A TTHEAR (PYREE S Z LR AR RACHR R & b oo R #i sk
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BN, FEZEAARSNERT - FEERARN, SRFEMBEROEENN, FEHBRN; FEA
REAK, HEEEBELN., FRSHEME T, EHERE, 2T7RZ3RA.

3. 0, AHBMOHETARES

TEFMUEEMaHEITHEFFHES, HNKENHEZQEGE T, B4, REEEASWH
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P B[ (CH;3)3 CO—C(O)—, 5 BOCRARY. KA ST HEREBREMASYRN, BIE
BT IR B2, BOC R EAE G /KM, MAMINIKE, XFZ2EF KIS T PRER
EEAFIRY (BRES TR . KA FRYSREERELBEN, WERESIFRY. £_H
e, BRI =R AT A, IEREE, UMES S —ZR P R RN,
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AT REPF -REROEERNIEE, WAOBIE R, HIAFBARN. SR SRR -

FROETIEE (DCO). MtRELER, RIS R E ML, BIGHA HF (62 KM

RAEVIRY LRk, SERRRM AR MBI, 208K, REBRERH .
] AR AT T g T B

Pr—X+A B Pr—XA m;;:&* ®—xaa¥m@®—x + AB

=

t 55 B8 y
FMHARZREEMATER. EREER. FH. KF WU RLY MR A R,
9.3.4 EHTHEMAN
R FHEAT B RS FRAROMEILER A 4, BUERXARS SR, R lE

Al RS 5 RMEWRERR. HRBEAELRR, mYES S8, AR ERER.

@A + KL T RAY—E—A + 4

K OIRBIR TR FIE MR, A TR, BENKE. EBK s,
REEOBLK, DIRER. BERE. K. WERAOKBE. WELZRENOES T, WAl AEMSERL
M, ATEEE T RSy SR, RS S DA KRB i K25, b 2 7 4 L )
W 9-3,

R9-3 BYTFRUEN ¢ RFREF)

o F 17 1477 2L A B M
BEL®E —$—S0O: H e 8 4 B it
REZS —$—CH;N*CH;);(OH™) B 14 B i
P T —+—S0:H « AICl, 1E T 65 849 38 0 5 M 4k
ik —P#, RhCl(P$3 ), k. A HREd
BERELE —P#$,PCl
B (4- 25 it ) —$—NCu(OQH)Cl BABROEAEES
WHZWE —$+—CH;—Y FEHER R, B LR N A4 A ML AR SR LA,
BEZE —$H - AlCI; Ak A . P Y AR

5 1 T AR B R B g A0 81 PR SO AR s (S 7 b, KRR IE R BRI, S BB RS
FRuARL, WHAORZERY, +ERE, BEAALFSHELE. B THRAERNIAFL
e, mEHm. BE. e, K, BRIF.

EERE T LR TN . MESFRPERKEEEAR, B4R NAA#ELL
M, RARKMAGRM. BER. ERERFA HREE, BESYS, L2 E
PR, ToRASEE. WHEEEERS TREL, EHEA TR, HAERU L
i, BERE. AGKE. TUEESRHEMRA.

SRS TAHYML, BrEEbbEREFEMYEERNRE, BEEEERAGY, BAE
ALY, EEREBIEMREERSYRE L, VHEERARMACERH . EE L]
LU BOBURL . B, UBCHE, 4. RHFER.

9.4 HBILR

BB B, TE, ZEASHLY WERSTEHMK, ZHESYKNEHRIE X5
WF
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mAAAP_LhTAAAﬁAAm ~AAAAAA—BBBBBB~— ~~AAAAAA~AAAAAA—~
BEBBBB
EHICRDY BmEILEY THESY

BBy MBI RYREZHMER, BvJREZH. B SRR BILE, 1
LIKE EK B FGEMAY, B ., BN fMERENDEEAHERN R REE—
., B TFRRELE.

EERAUMKBEESYBRRBTHRELEY, BRARIESTHALER. EHLERE
AR, Adkk. BT, BEXEFELHEBESVEILEHRTUEEES, HEAEFEEL, ¥
PATEER: EHSAATES, WIERERELEY. S BEECEE, RBELRAE.

IR Y MR E T R e B A LA A B DL BB, X TR TR T
R, R AT TR, R L (graft from), BEESLHE (graft onto), KH{AIL
B (graft through) = K2, BE=KEZT, FE&mEEEESSEW M EMILE,

9.4.1 KHTHE

T FEEAMESRNMHAERERN KD TF (ABZEREEAYM _BERERAY) %%
By R Bk K S, o n] ) B0 i iy T G M S g

(1) ZIHmEREYHAL

EHERZBMBELEHBEEEZHN L, SRBHERNKRS FHEBHERE. RIEEH
B, A ATERLRIAS FHOEEE F B BB KT B, T RERILRY .

R . M
e A—A— A~ ~A—A— A e A A—A—

—RH |
M"_]; M-

ZABERSGF EHRER FHBER, 5 eE d RSP BRI AR B/ LHE
RAVERRHITARERESH, BRTREENRSRIRYSI, ERELKERSYNE
HhEEASEBWEREES, FIXRAREMKHXE. R HRYMEZBIERY
7.

COOR COOR COOR
| _RH | CHp—CHX |
R++ ~~CH; (|:-~ ~—~CH; C~— - --{:Hzt|:=—~
H CH; CHX~~~CH; CHX

WKHMEBRMMEES, SEHBRMIERRNER, BENREZE— MR,
B AL B e R A, ELIX S 5 88 b SR A

BRI A/NG BB ENENAE X, BIANMERAIEYXE. U PSEMMA (k&%
B, B A4 KIS RN, WP M R BRI R Y, A AT R, &
BWARA; BEE ST, REGEREEY. BARTEMR T A GEEERE, A
AP, Mo, RERAMAERM, PMMA. PSt HBMES VAc B RBHEILEY.

LB SRR A W, IR RAEE, — R R, E R A
fBE I K R B, BEMER BRI ERERNEMLEREE. BERFNBSR TRAR T
TR Z AR, 60~90°CHER, BEXNERBRNEHENR.

(2) ZHRBRAYM B

BT/, TERK., RARBS TSP Haa U, HEBRTHSZREREYH X
R, LBENRABFERANSRIERE. BURT H (PB) /KZ#H (PSO KkE
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HEAT BRI RAE LB (HIPS) A, KA KRR AYNEE BB RN,
RERT ZMRMGI ANETHRELET, FIRNRENMBRIREHE, —BFBNRETHER

T RY) PSt, B—8A SR T MK F MRS, HAT T 51 =Rk R 7= 4 A .
O© W% 8 35 280 205 DU R

k CH;—CHR
Ret+ ~CH;CH~  —= ~~CH,CH~ E » ~CH,CH~—

| |
CH==CH, +CHCH;R RCH;CH(CHCHR) ,~~

@ WIF A B3R T 0 a8 b e R

B . CHy=CHER
Re+ ~CH;CH—CHCH;~~ —+ ~~CH;CHR—CHCH,;~~ : >

wCH;CHR—{'lJHCH;m
CH;CHR(CH:CHR) .~

@ IR E B 3 U TN B T A R

k3
—RH

CH:=—CHR

Re+ ~~CH; CH=CHCH;~~ i CHCH=CHCHs~~

mﬂ-{fHEH—CHCHz-—"
CH;CHR(CH; CHR) .~

FR=FNEBEBRMOR K by >k >k, AT L 2-BHSBRBORT HEMNT
Bk, HILEIT BB (& 304 ~40%1,2-%58) e EESRIAMEBERZ BB
BE{&, |

FRFTEABRBINE =Y RESILRYP(B—e—SUMYEY PB, PSt B/ Y.,
Hor PSt 5 90% L |, BUNESEM; PB Y 7%~8%, LI 2~3um B F4 87 PSt E 440
W. PLB—g—St] 4bF PB, PSt BiAHM R, AR AMAR, MG 7 RAE Z & 095 o
PERE .

BOCTHRRKARBBE-MMA-E-FTH A EFBRAERNELESVLEN R, 60% +
SYHIBTREMMRAL, 106 +E52% B TFHBURNES KA, Wik T k>4,

BB ERERA SRS . OB ENK: OBRBERY SHRYILE; OFMK. X
KESFSHSEELD e/ EMmEd . HRERESY, MEBEFEMNMH, W SCANERT
THRFLBOR E AR ABS, TEHAETEEN; MMA-St7ER T 3Lk F#EES
MBS, MMA 7R N MHER T BERFLEOR & B ACR, MEXYHEERRALHH S5
phelt R, StAN fEZ R E BB 7 R AOS, FfEmBbt rh et <5 .

(3) P Ze Bz ji < HY X B

BN, mEEES, FIRBARSRKHIHE, EAESIEY.

FHR. Eh. RUAESEHTAMRERE, HERE®E, qTLLE Cett, Cott, Vit
Fe'' Fitr &ML S WHREL-EFGI R R R, EREYMELEEGHEFHER, WE
BEATHERLR N . WX — R B, F3E-Cet T -8 0K 2 0T & 108 K M g

~~CH3; CH(OH)~ + Cett—» ~~CHy; C(OH)~~ + H* + Ce3t

EARRR, BHEETE R, WEESCHE, THIESBEBHRYNER.
RERCIHLE LA, aJUAGREFMZSILRY . flan, EXERLEITIARAE, |
A EhY, AR EhE, MEFIRAEKERS, KHXHE, BREBILEY.
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CHz=—CHCH;3 Oz Felt
~~CHyCH~~ - = ~CH;CH~~  -— ~~CH;CH~~
2 WA 2 2t

ST ETE T

CH;—’L]‘,—CHg EHE_{I:_CH_g CH;—(C—CH;
H o—o o
BB FRAIE, WA FUE LS| AR S, WBREZBE F R,
~CH;CH~~ ] = CHCH— — o ey ~CHi CH—
SO LIS
Cl ;a CHg{lli-l—CHgillH%
CN CN

RAUARTERES. HETERS., HRSWATRH TR, mEERA.

9.4.2 HEXHE

BSC R A e, EE P AEMNE X, XHTAEEwE Y, WERN, ek
XHEBEBEE L. XREBHFA—ERENXRN, WaTLIRZE S i8R &,

~AAAAA~ + Y—CH;CHR—CH;CHR~ — ~AAAAA— 4 XY

| |
X CH;CHR—CH;CHR~~

FREMSCEE LIBER B AR, Hih, X—HENEBEARYN > FERITRET
235
HTREREATX -, o, B, T, meESEamEn s FReE
HEEHRAGYHR FARSG, #rERE, BEETIA 8050 ~90%., BlmEHAEFREE
LK, —WaRPEM, H—WoREWENL, PMERM, BERMESHHEEILEY.

~~CH; CH~ ~~CH; CH~—
+ K+ 00C—PSt o2,

CH.Cl CH; O0OC—P5t

A RS I s r e, RN EnmfiE e E@stdnET
Wb, BRMEKRZN~89%., A, B REINARELEN T ERBEMFEILEN
N L

9.4.3 XKEFARER

KEFELBEMERRILE, A AHELXBARE FILE, TUEREEILEY.

KR RBFEAVNBEENKEY, ABEFARKMNENZBELEK, 5¥ELK
ARG, KEERKRMER DS, MIWERERRN EH. X—HETRaEE
B KRB A SR AN,

~~CHy=CH~ + -~CH;=CH~ — ~CH;CH—CH;CH—CH,;CH~—
R | L‘-R }
X X
JoH kR EEE TRAHE, EHEAW SRR, REAGHEE, X8
SEHTFAPRT. RETEEALRY . MBEREEK FNRREREMEK, SEEZEL

BAERE, MAERAREEIERY . X— iR —BaS, KRYHRTEN
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MRBEGEH ., XRBELRYHMERE ., BNR—O, BUHREZHRELSH AT HE
M, BEHERBBERN, BRFPENGRTREEANREZBAAE; REUER -
FTH (AIBND) A5I&M, SHHREIRILER, MRELIERY . REKXWT .

CH,;=C(CH,;)COC]

PSi—Li + CHy~CH; —= PSi—CHCH;OLi » CHp~—C(CH;)COOCH,CH,—PSt
AN (CHyCH),~—~CH,pC(C 1
o ~—(CH:CH),—~CH, HﬂwwmeﬁHLw
éDUR COOR COOCH: CH,—PSt COOR
EXMELBAMPRAEEREER A aik, Fin,
HBB AR FAEFHRBAR CRE
CH, —CH—@—[CHZC( CH:);1,Cl CHy—C(CH;) COO—CH, CH; [CH(Cs Hs )CHa 1, Cy Ho
CH;—CHO—CH:(OCH;CHEL(}UHE, CHy—C(CH;) COO—(CH, CH, 0), H
CH2=CHSi(EHa}z['_USi(CHs}z],.CI CH;—C(CH;)COO—(CH, )3 Si(CH3); [OSi(CH3)» ].R
9.5 {REEILR

i P AP R BE UM RTE RS I RAE IR B EY, W ILEA AB A ABA & (I
SBS), K A, BEEKEE, #F (AB), HELEIEY, Hb A, BEBRMXEE.

BRI SEERME, KE, HEAX. ARKBRARYPRAHERAHE,
K5y B PIAH, — AT LRSS RBUCE B B, 73— R AR i 2 A

o B AR 3R W0 1 5 LT Bk RO | W DR AR U 2

O RBERED - HHER LSRG, BHREFNER, BEXERBEELERY. &
HHE TR NARERS.

B B B B :
ﬁn . —:-AHE . —hAﬂBg e —:-A“B“ . ﬂﬂnﬂn

@ MAHARARNEEEERSE—E, UfFEAHmENES. UREMRENWYSE S
LA B 45 3 o 9 38 e B

A, - +B, - ﬁﬁnﬁm

P H A [ AL 26 ) 0 A ek B IR RO

9.5.1 EHPEFES

XTI ESRBEILRYAE AT, SBSHE—H. Kb SHKEXRLHRER, 2T
/A1 A~1.5F; BRET ZHER, 2 FRAS T ~107 . ¥iET SBS Lt B Bt
H, SEATHBESHX, RRAPHETEMER. BEAZREZHREBABRE (4 950C)
LAk, SBS EAWishtk, ATLAMM, Bk SBS o] BRIEM Mk, BA X ERILMR A,

iE SBS B RIS MFE, AN RS EEREH, FlmLiZE4 R 5]
R, AT HENHBEF B, HRAEWEMKE B.~, REEMEZE, A
FRES FRismk A M SuBaSn— » BJGZ LA SBS BAYEMR, {H 3% 5 75 A A% P DO &k
fEWR, EREEHE, TZHRBLERM 1,440, BHBARESE, AARBMEEKN
R,
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Ft, Tk k47 SBSRATHE (CiHoL) -BAREBREER, FIEM 1,4-454, —
KAZHEEH, BMKKMARZE., T8, X248 G2tk S—B—=S), KRS, BR
3B, RZBAT ZHOMARBBBRKERMARIFTE. ToHROFEERETEZ
B, BEEIAELHBES, REB->SELSHEEMNE—ATD.

R- TSRSz RS, Br SRS, B, S: o ERS, B, S,

EHRA M EAMAKIMA M AT IFIERS 6 SRR TRE—V. FAX—5E, 4
A MAAR - RAZ R RY, AEESTFRAREIBER.

HAABMREEHEEFRSATHREXBRYNAM, BRIEMNL, NMAZIMRH.
“HHT HBHER|SELTEREZS, AIXeRHmBEXRYLEAMTANAEZTZ —.

9.5.2 4§%sI &7

WG| RAEETN AN RERE, fJHXHSBEILEY. T ERMAT Rk
FERAHEES I ZHA (M FHE—R), £ 60~70CTF, AHBASEREHE, SIREZER
A, ZEAAXLRHFATEMRRENEEZS WTHE R, REMAKYE, #dak
Bivig 240, TZE25C TR LIE A KA BR AR 2k 2 3 4 il ABA Bk Bt LY,

C.-H;g CHE
| |
{(CH;3): C—0—0—CCH;CH; C—N=—N—CCH;:CH: li':—-L}—{J—C{CH a)a

|
0 CN CN O

(|:H3 CH:
(CH3): C-—D——D——{[:{J H,CH,C—5t,—5t, —([IC H;CH; ?—D—D—C(CH; )3

|
CN CN o]

WA LIER A EETMERAMAR DB ALEY. KE%E B i 25 %5 F WAk B3t
Ry,

o
CIOC(CH; ) [IE——NmN—(':( CH2):COCI
CN CN

A E-HREKERTIREZERS, FERNRELBTARRE, BS5HR
MERENRSYRN, ATRERERESY.

9.5.3 hHizZE

CMERSULFRBHERAERBB P RERNE, YW AKRI—EBER, 2 f 850
N ZHEEHE, TXBELXLERRARBEERY, “PHREATRAEFEKHN 2 FY
Y.

~~BB~~ iﬁ}- 2~~Be

e 4 o B~ iﬂ ~~A B~
Y—-FREWASS —FHk B —EEEKEN, LWIBRKELEY AB, HEFHEY
B. BREZBEZH/KZETHE, 5B LHKE—BERE, RAPSt—b—E)RBILBYE .
9.5.4 H{EEM

BB POZEN, I 2 FHRE., 2 RBERURBENREREILAZTE A
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£, BATEETE HT R . BT R BRI RAR- R B i BRI R Y.
Foon Ak M RAR LM MR e M R RRER R AT BRI RN, W MRBERY ., BB B R
R RS TR ERE AR REARETEEREILERY, ARFERESIRETNE.,

9.6 9 Bk

ATEAR WILT) MR, SdEYrE, SRS FRERES &, HTR
RAFRM, XA ERNT ., SMEESENRE T 8 GBRBEY MW =23000~6000)
SWACRA, AR, R R ARG, WA, TERERY. 55—
FiE, 5 FRRYSEH KRGS TFRESY, AREHRET &, WARONESLY, %
BRAKESY, BAREHRED 6.

BARREERT AARARLRY, WARRE. RTH. FRERRE. R
SREY . WEMEARE, R, BX. FEES. BAFRYTRIFESRAFESL K.

(1) HHEES

7 A B R B S A IR B R AL KB R, IR T M. RR. HZ5. A
R, BEAKIE, BRETEESEOTEY.

CH; $H3 TH; CHj
| l
HO(CH3);C—N==N—C(CH;}; OH HOOC(CH;),C—N=N—C(CH.);COOH HDDCECHz};CDHD(I?,(CHz}gC(}{JH

| | I | I
CN CN CN CN 0 o0

(2) B TES

LLZEGfESI &M, TRV FiEERS . BAKYE, MAEI s — EemE
kA, BT RARESORRENENBRY . HR6.27.,

(3) R

COUMA T OLREE R, MRS B, THARRE RSN TEY.

MRERENAFE, EAEY _ERERZERELSYHTREMN, AV #RZTHK, L
% 94,

#9-4 ENFROHREMT SEFHER

TR B B 0 0 3 37 300 R R 9 ) 0
—0OH —NCO
—CH —CH; CH:—CH:
—CO0OH \U/' S A
CH;y—CH:
N —COOH,—X
—CH —CH:
_SH H&#h(i}ﬂ%ﬁHrﬂﬂlﬁﬂﬁk@ﬁﬁﬁﬂmﬂﬁ
—NCO —(OH,—NH., ,—C0OOH
9.7 73EK

ARBRE 73 AL M B AR 2K . KR TRt BESEXRN, RIAEMAEIEK;
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MER., REREVEISGEH, WREDHELTHK, 2WEENHI¥ETEK.

ARG BRRKEE. —RATRRRESYHMH AR, A vsEiremk, g
BAL AR ¥R 0, BB SEK DU4R i SR B A A8k, B DAL, B AR LAV B E IR B
k. M. 2 YTRUBIKE. XBENEAFTREEANE. “REGHAE SRR ELTHE, 6
REeyveeear 2, NMiZBE R EHEE. IBERBSEA—T .89 MERK.

ERL2ENREHERICEEDN RN MEER S H RS, AEEH# S HEREY
S EYLE S FE R BT TR, EEARAMRBARA. MBS AL
B, BRIgE RN AR, AEREH RS,

9.7.1 ZHEBEARL

AY LR RRBR AR AR, EEMEEMRE, "HE, KXo FEESHEER
B, MELLR . 1839 48, KRR XA AR SE R SC K, A B 15 A R BT A8 (0 A e o o
AR TR A, TR, RRRE. RTHRE. TERE. THEBRRS -8
EBRBEURZR=tK s - HEa0aE, 2, FEREEmadt.

RT _HBBEPHRAEEMDERELBNEER, ARCBENSEASRMRMRNT

-*-II|.?HGH—=CHCH3-
2~~CH; CH=CHCH;~— mS — S

[
~CH:CH—CH:;CH;~—

P sifbnt R 8, BEZESIANMBERTINHII LR, FEFImetiEdRen o
ma; BAEILRER U BB E B KR sk, BHAIRALR T3 FULE,

BFEHLA Ss NTCHFE, EELSRXRHT, RBARFRRBEE T3, RERMKE 5
R B AR AL G BB sl GBS % S B B (sulfonium), 83K, BB TFTFRE_BEPH
AT, BREARERMEE . AR TREMEN, MEES KA FOEME, &4,
W HEER, 5K TRM, BERKXSFRHARF. NHRE, BRAKMELEH.

+ -
5SS S . . CH,CH—CHCH
= ~~~~CH; CH—CHCHg~~ ? e

e \
S» +8; (PB) St

Ss

PB

IHB

W“"+CH2{;H1*—{[:HCH2”"““‘
[ L

~mrt CHCH=-CHCH~~~ 5‘5, ~~CHCH=CHCH~~~~

|
Sn

~~CHCH=CHCH;~— ~~LCHCH=CHCH3~~
PB | PB |

TR ™ RS e *

|
~~~~CH, CH—CHCHz~~~ ~~~CH; CH—CH; CHz~~~

BRI AL RS, FEILIE; RAOPHBME A0%~50%)., HIEHE.: OmAHK
W (40~100 MRIETF) ;s O RAHMIALR, #HREHFRCKIER;: QR EHRE,

*CHCH=CHCHz~~~

~CH;CH—CHCH;~ CH,
| /N
L‘ii,,, Sm ‘“‘“CH:(FH {|3Hz
|
~CH:CH—CHCH;:;~~ S——CHCH;;~~

B B 2% )
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AT YR B R RN AR R, Tk ESRALH A PLaRAL & RN, BN .

S S S SH N, N
L, ) ' Y g0

“—-N
TLETET ST CRETHREETRE K KW AL

HRRAMERER ESICA, MAEBENNRLAGEE, NEFNACFNERRSE
160, ERMPERY B ERA, MAHBTHEB LS, MERKSHEXBEEE, RF 1~
2T, HOMPICEHKMMIF . EERAERRSAAFRE, RELBERE. il
R BCR T RE R B S AR MBS, RO Ry .

9.7.2 TWEAWEBHEIZEK

RW. W, ReESBBRI RS T, kAR E, 0538
E—REFE, SEERTESIEAYIERMEZR. X—XKIBRBTEHENE, RIME
RECE, BB TREMHME, ZWBRMERBRKE, AR 0E AR #EEE.

HEAYZRSBRAME, FRAXSTEPHE CHENZ, BRKXS T HH 5,
G 18 & 388K

ROOR—=2RO »
RO+ + ~CH;CHz~ —ROH + ~CH;CH~—

9-~CH; CH~ —> ~~CH;CH~~

|
~~CH; CH~

SEAGETUER MR EY R, FEREHERBUSHE E KA TEEK.

9RO + 4+ 2-~CH;CH=—CHCH;~~ —» 2~~CHCH==CHCHz;~~ + 2ROH

l

“""‘1'|:HCH’=CHEH2""'
~CHCH=CHCH:~—

BROFEBERSHLERE, BRAETURLAMLYRIE, HEH LR HBIKRE
BE. WELEHPGIALRZEE, WTHERBKBREE.

BRWIENTRERBHEL. FEFE, 2MAMEENERNIERTHEERNA
PLEREL (INZEMRE) KB “THR”. FEEHTNRORSYERIIALY, HELR
He R RS %, T UK B i B i JE 32K

4

0 .
~CH,CH;CH—=CH~~ — ~~CH;CHCH=CH~~

-~CH;(|1HCH-—'CH—--*~ + Co** + OH-
OOH 0-

ZE R

EHHERALED, 1M AHETERT LA REESMERK, AN 14K
F. HEZBRIRS, 1 MR EHBERES HET 4 1 XK, LR EXRREBEDST 1,
Pa R MeE Qb EE SR BN, MR dERE SR MR mEB R, REEAK
B, BERBTH. SMBFER. SR A d RS L F AR R T ALY B R RO

A g IR A R M, KEREER T H i AR,
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9.7.3 HEEHXREMITE

EREHRPCALB RN . . EEBRAGRS, BEMBESBRZH,
BB E MW A PEMIBA — cl s oA B FE L &4 = 5 H b5 B S8R
B BB RN AZEK ] B AT .

DA b 2R BRSE 6 0] LA 2 R A TR 48 B OB R S i, T ) R 26— b 28D R 0 A B A 9

WERZBEMRBZBIERYRWAEEE, BTUTHAIEALYRSRBELY (ZnO,
PbO) AZWAh, W5 ok AT C B . AEBRHLEE ¥ 2% B oAb 80 5 hn b — Tk

M-CHgEIZFCF(CFs )

—HF H; NRNH;

~~CH; CF2:CF(CF3 )~ ~~CH=~CFCF(CF;)~~

HN—R—NH
~~CHz JlFCF( CF; )~
WHARIBOTHL R _MEEXK, HEZHWREAKNEAGTHERE
ALY (1 PbO) RAE, HAMBMABAAES S REAMLY EE LN, TR %KL,
L .
Hz0 FbO
~CH~~ — ~~CH~ —» ~~CH~ ~CH~~
.l_“:Dg Cl E|"ng OH 0; IS—D—Pb—D—-.Lﬂz

9.7.4 WEHETE

BIERVEHEIRRE. BAYWZAET. 1. PFREAETESHERE, BE4ER
BRERREME . PRIARVIRN: B2 E. B8, KBHREBRTF, =E£87F, EREnERHN
(10712s), MFHMEMANFEHE, FANRERENENN, FERETFREHE; F_8
REC—CHC—HMR, FEMEM/RACHK., BHRANZEHKE N 5K, SEANEMRS
VEmAX. BABRENARN TRER. 185 A 2L, %95 EHABEAYHER

WK ENRETFREWEH., o, WK 8 Z 5 po P

EEASY, WMERENBRPE., RocPREEZLE. B 328 B R 5

BRTH. BURZES, BATRERLEK, REZHKE ®E8 BRTH

%, WERTRACE. RZE, RAH. REm. 200 | I

ﬁﬁﬁﬁﬁﬁ%%iﬂiﬁg‘%%! ﬂﬁ:ﬁ%‘éﬁﬂfa ﬂﬂbﬁl BERARRES WHEHNERPE

ZEHE, WFEOS, T 3 F B 1 4
SES A S o E ALY A B HLE AR, R T ;:igﬁ RA—WZR

BN REREST KK RS YAESE BT HAm K,
TRRENHERSYHEZER, HEAHRMOK, ATRGEE, HEmARet. ARH
MRKTREFERHEEARAR, RAETHR,

AU RZTREARKNE, KAMEE, FERABENABEAB—EXREE, T
EVRMABMIRN . FERNBRN RS T RIS S E RIS T A A9 R U i 2B
gaEm, SRAZHEGHER, T ERBRBBEFITEMH.

Fega, MFM, FERAWRENRSF. —BRIBANSEEESTANRSY T E
B, MBEZM. REEE. RGTMEF. FFRREARERR, 2EFERGESTE, UEER
Eh, B, FERERAZEK.

JeREt Al E R A YRR . MFJESRBREE, KRBT HEALWRB TSGR .
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9.8 [FfS5EMN

REVEMASRY, IRZHRERGSARW, HEEE, WHHLEEERE. o
WEN . ZEBE, YR Lo TR, WRE. SRR M, J#veE LR, ¥
HERIHR, XHMBE R/ RN R, SHAEL.

MR TRAENMRN. BREFOEERL, Mk, SUBMES . SEs
SYHAK, #/. K, LEH. BEDSLERE. FARFPEL, DEEEMLERE
HAF, i EL R A A SE B A A R AT

BrRMEROBNAE = OAKFHE, MXARB RSB KEEURKS TR, KB
BV R R AR, FERME SR KE LR GEEMEER;: ON TR m™
Y, IRREYEH, RERFREEGYRE, MHARGIF. SRERENSE; OFiITER
PLEE, REPIERRE, EREMAGG. AHERRL, Sk — B ROk T MR-,

9.8.1 #HERE

ERGUMIMERALIES, BPRAER, AEESYNRBEEMRBENK
EH.
T MR LN, FLOETH— TRBEEKILFBTE T MRS WRERTTY.
OAESNE B EBNERSUEEBEERXFF, NZBRFH, U—-ERWHE
Fti, ICRAEMBEMNZN, SHAXE-RERL (WE 1. RIF\LREHRNF
ik, AR YRBERESIRDIBOEL. A THRAOER, IS HENSE
REPER.

@ fER MM HiHEERLS FHEEBMA 40~45min(F30min), AERBL—E MR
BE T CEREBIRE EFriett, —8 T &8, WRREERLF, BE 6.

Q ZRSITE AARIEHMEYRELE D EE AR E R R AH, A
KT R BRI, g5kl BR, 8, RS, B2 RERMMMEAEHE.

100
80} s
S } R
W 60f
% ] WAl | aft .
'i'K 4[]' l ﬁ‘{‘t l
20} 8,/ I ! !
z Pt i35
200 240 280 320 360 400 440 480 520 '
B/ C R
B 9-1 E4&Yadh gk m-iE A dh B 9-2 E#HmoHrdif s EE

l—a-HREZMSE;: 2-BPRNEERYE; 3—BERTH;:
4—BELME;: S—ET 8, 6 — KPR, T BEEEL%E;
S—EELE: - BERE; 10—RRELE

TR C R BT 2 R B, IR — B & AT DA R A Y R 2k .

F R R AR R AR RS, WTRIRASERE. B, ARk ES T
RET-PAZREY, FUENRGERSUHEH.,

RAPHEREIEARHER. THANE. ZARKR=FRA,
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(1) %

a,e- W ZHRBEYZHARBRE
M, BGMBREE, LHAERALREE
PE, XXRAPHEBARMEBES LBRA
FEER A

RRERA (BHK) MR, #
HEAEERmERHE, MARKRNNAE b E
HEHEARE, - WBREEY NS BER
BMEF, R, 4538, & “heg”
X R R % — G BR B A, Rk 7R BE A A
SR, WA 91 MR I~3, BPLRE
HNEMEEE (PMMA) MREDIRE L
4, NARAREF AR, BAER
W&k, 270°C i PMMA W] L4 4 ¥ % 3 &
ik, ik, 7ESCICE AT AR A DL Y $ AR Ok o] i Btk

RaoHREEZLBOBROFE DAL, FHE, SR DETHITERN A hE,
SR 5 M B b B R AR, 200~500C B MR, BARPEHEK 5% ~100% ., MRa,a
WEAR Z BB EYEES 100 B ik, Wk 9-7,

RWUBZ®aFPi C—F @B X,
REM, THEAKIEMEEBREN, BR
SFRBEMNRIEERSY. BRARNEMZ
R AL, HEER, JoX e,

®9-6 RMEWMHTASMEHE
LA

/% /kJ+mol™!
260 0 134
269 0 71
327 91. 4 125
286 100 230
323 — —
345 3.8 192
348 18.1 202
364 40. 6 230
380 25. 8 238
387 0,17 243
404 0.03 262
407 —_ 260
414 300
430 244
509 333

Eaw

3 -
ENRLE

B VP BL TN 4 R T
RaFRHEZS
B %

& RN
ERTH
BEZLE
E=WElE
WA
THELE
BT &
B
ERR

ELE N

T./C

96. 6

£97 O CHETRAVARMHAKSR

ER PPy lk

RBSE/ % | BRI/ S
100

RGY

A CEE S B SO, L M ¥ B b 2 T 56
e ED R RAEER, XRLRE
P il % PO R 2 0 SRR A O ik .
EAEZANMEHE, MBEEMN
BRI h, “hrig” ABEERTE, HR

3 Y R R
RERREZS
¥RTH
REZS

BT &%
TR

100
3z
42
14
12

100
100
78
65
Y
52

¥ 3 21

TEFHLHE,
(2) TH et
RZHBZHRy, Ko FHEr BT EELHESE, REERETR. RZBHEE

ERME HEESEE, £20FR “ER” EBHEE, ERES T, BROCEREE, B

LImAREBRAAET YT AR, AlGEERS, HMEPR. 25K, Ak, UA—

EHABRMARAE, ZKREELD, mMARE®ERE/]N.,

CH;—CH; CH;—CH;
m{L‘HzCHgC{; \CHE —"'"""CHECHzCﬁ \CHE —

\H -C{Iz ) Cﬁx
REKZBESOCHE, FARAHEMRE, mEHO0HEK, ELBRPE, 2

¥, FERFEZB, Uk -, =, MEBHE; 725CHEERMR, NaJESsWEZME. BX

BN ARTSE, EEFERS>TFY, 0FEX. 2K, SXEFANMEHH

f#r™9.

- ""'CHECHECH:CHE +- 'CH:'EH;EH:-]

— “('?.Hz + CH;—CHCH;CH;CH:CH;3
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(3) o] 35k Jit B

RALH . BRALK . RERLFE. RABRSZAN, EREAROZGFT, T
AEAER, MERME. ERREHIEHEERFLAT 6, WA -1 FRYHZ 8~10.
HIPRAZHWEBFERERY 580 ~60%, SRALHBTFPEIR S8 4NHY,; RER
CHBMAERKON~T0%, SRERIBEMTEER TR 69. 80 —B. RUIMFNEBR
BRI TS

HEENFRALFHIRMARMYLE ., ERELH— BT 180~200°CF ®A M T,
HAEBKEE (100~120C) T, MAHEKEAE, BOER; 200C TRAMLIAER, E
AL S A AR E, REYBIEAR, MEAE. BRMAWT .

~~CH; CHCICH; CHCl~ —» ~CH=CHCH=—CH~~ + 2HClI

REZHBZABRACERTEHENE, ENRBERITE, KEL=LRMN:
O BRAZHESFHPREEBLEH, FHEBNEX, p@r-EREBHE,

~~CH=CH—CHCl—CHz~~ —» ~~CH—CH—CH—CH,~ + Cl+
Q@ REMEMBRALBLTHDS, NPREERT, PRRLEMNEEHE.

Cls 4+ ~CH;—CHClI—CH;—CHCl~~ —» ~CH—CHCI—CH;—CHCk~ + HCI
Q@ RBEZBBEAHEARBREERE, ERFEHPERNENBRE.

~CH—CHCI—CH;—CHClr~ — ~~CH=—CH—CH,—CHCl~ + Cl -

WEMIE B 4R r B ooiEfh, HPHWRAREAELHEHENEEBEFTTFR, TE%
@. QWM EHIT, BEREE “hrg" EPR N

ERZARBAAFELHETES, REKSFHPEANE., TEFHE. 2F&EPR
REPREERARTE, MERNEEAKZ., YHEBREZHPEYE 1000 MRIEFEHE
0.2~1.2 AU, ZHE 154, WEFNEARERAES. NEEE, AARE, A%
HEBMEAE. SAE—BER, SRR HmEE B TS HEAER, .

BREAES, B, SENBRZEREASOERLER. /@ EMELESh TR
#REERNESBEAY s XRE#HAENL. RERALE N T & mARBEN,
3 2 1l 4% BE IR 0 20 ) L AR 18 R Th i B R A

REZHBPBRENNTETEERAA = OPREILE; OFmiNER; OBIFMFHER
RESIEFFMAME., BEXLIE, FHSHEENEAER, FRBAEFHRR, G
. OXHBRESAMAYRRBREE,; O2BESE; OFIGEE; OLEHMRE; O AL
R FEILETY.

AN BEEZBTHBANELARNERE THEL, BNMTREFHARABEE. M
300nm B EAEEEHE HCIH B, £ BRI SN REALKRET SRR, H
I, EEEE. EMESGT, BEOAEARE, MXFEHEMIHEARFCRER .

9.8.2 hiL¥mERR

74k 2 [ g2 0 B fire A R ey R R o BRR IT 2R T 5 | A PR R R

C—CHEEEZy 350k] »mol~!, YIEA H@ X —BEN, PHNRESYELELE, ZWMBYY
FVER, Rk, IR PO AES b ETEd8E, HAES, HEPAER
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—558 b, AN, XHERR “AE” K 20

Mﬁ?$2¢%ﬁﬁﬁ;ﬁﬁﬁEM,M%ﬁﬂ§E
Ak, RARBEMBHERILEN TN, REBREL
FREXAN, 28KG, TEFTREREILTL, #
FREM T . WA A AP — 2R B R A b

oa

[m]

10+ o

%, BiLEAEA, L. ’ e
MM ER S, WU e, B2 ANAH B 9-3  BEE 20O R R
3., BAYYLW AR, 475 BE R AY RE KRR, | 55 BB A] B 2% R

BRI BN, AEME, W@ -3 fin. BEZMEA X T20C O—40C; - —60T
X—¥ER0.7TH, BRAZE R4, BFEREFAHERIABERN0.97, REMRIHEEEN 1.1
Ti. BB REREAER,

M 9-3hFR, BELBE— Eﬁﬁﬁﬁm%ﬁM)mmm%ﬁH,[ﬂﬁﬂkﬁﬁ
W — ML, RUBRRERILEAZBREYW, EAEBILFEF.

WA ERE, TR ARBEILRY. AKX AREEH MMA Bk, REHEH, HILK
VEREHER ARSI REEREMEERBREN, ERERRER MM MMA HiIRBILEY.
FRYEY —EEEN, GFRBELRYER.

HARERESHRAOVRERE, B8P, SARTERBEORMIES, BR “2
7, HRDAMHYBFILNGF. BS7GREMTE, BERHMEYKEES MWD S, BBHE
WeE Rt E e, MK T LM, BEERERSEMANERA X, MBFHTKE
sut, MELUERZE N, EESs T R,

9.8.3 Kff. (LEFEMBMELER

HEGRAESYNABEAERA —CBENRS., KNTRSREAERT . SRk LR
f, BEE., ZEEESYSHEANRKERSY K PAEES A HEMBRE M L8, &
MEREAR, PULA YRR S AT R . MR, MR EHPABRRIE TR RKR. MR, BFE.
BRSAEREBOERAY . FRYOIFRETUEESROSERN. B, o
HTHEY, NE 2 EPRRNHEEBRN T UREBH R AR,

AERMEEEARERLA, BRE—EHKS, BEZERT, XBEKSTLED NS,
FR R FEERE . AR AERMPEF . (HZEER R A TR A A HXRE T, KRR
W, 155 R R RS KRR, TN TS T, LAB R 3 A B 0 5e A [
K., BRERIEFKEFHNMNEPFHRERLB R L (0265°C), E£HBI=EMEN
Tk, EEKHKBEGRME_FR, BEFPITEHZ AR _REHR. E_
AR KA EILER, EXEEWSEBERXRRIRM Arrhenius HHE.

H—HE, PRGN RE, ofEERYRERS AR ERY, #HTERGYHE
WA, BlA R, ENSREKBREEE, XRABAFRKERAVBEMEER, K
WM R Z — A ERRNE R EERREREY ., BB SRR ALK ]
BEESRBMEEY, FATHOBERMBTHATERBREHRER. BESUERY.

BABME KR, THIBESGR, FRE, BH/HFLK: 6NELKBRILER, HRAH
TEFHEH A Sh . BB e L3 B REEMR, B AHBREHH .,

FXIREE 70X A LB A R TRAEY N RRB I TIEEESRE S FRELRER.
FEMEE LR, FHEARMBERKBERKEE> Y. RABRBRESLZBERFEELTL
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REAk . ©T 38 XF A= A PR B9 T 32 s L PT n A B 28 Bk .
K. BAEVILEY ., LIBHILERR.

9.8.4 EILMER

ROoVEmMIMERNLES, A TEMS I MHER
th, #. Ot WMHETSENEAACBARIEEH. WY, B
SYEHEAETHE, B, W] % E-6F b 2R 0 41
R AVES, W 94 iR, HEANESY, BRHIE
R, WA EERMER, BMKRREE, mEPHERLE. BEAWREY, mA b EH
i, WA —ERBFIY, BIRHLE, AEKREBE/L, WEAPHEIHZE.

(1) A5

_HRBBEAMENES R, TEXHNKRERIEHEELHHELBEMAL. BEAY
MEAEESEWAE X, RERNE, RN EARREWC—HEFAEHE®, B2ANHIL,
C=Ci &b, ZEMNLELY; C—HEEL, WERAIEAY: PHESE, HIERAH
H, MEHET—RIEHRAL,

REWEr LB REALEAYHE R, BC—HE@¥ER{RC—0—0—H, HIiLE
PEOf LU e C—H M O—HBREE/EL I L H N, AidHA 4P ROOH FO—HK) i
BEZY 377k]*mol ™!, KFHETX—-BEMNC—HEAES AL, WC—HERBA/D, GEH
k. FIRAELGSHEALFEERFOT .

CH;==CH—CH;—H = CH,C(O)—H > (CH3);C—H > (CH;);CH—H > CH3;CH;CH:CH;—H

AR R/ %

B 9-4  # A fb ol 7 b S A IR e

C—H &4k /k] » mol™ 356 368 381 402 410
W ERE - Wik =g EE Tk EE — Gk e E
AREREE., NEEAESZTEHBNBE, M—%. —EmRIENEH/L.
(2) EiLvLHE

ROVDECRAGERNSRE, TUEFNEIBE. B—HBEHEETIIRHE,
ROGYWRH SERM, BEEVEEHE R, NEBRALEASTY, MESBRE
hE. REYPREMSIZARCEIHENF RBEEH. F_HEEHRKHE,
MEEHHE—BER, SRERBK, B8, #AEHAALTE. T 5 HE0RNMNM
KEFHREATHSE

5% RH—=R- + +H
ROOH——R0O+ + +«0OH E=150k]*mol!

W) R- + 0,—ROO- E~0kJ+mol

#%# (1§ ROO+ + RH—=ROOH + R- E=30~45kJ+mol~! (=% HHM % H)
HO+ + RH—>H;0 + R- E=4~8k]+mol~!
RO+ + RH—=ROH + R

- R+ . RO- . ROO- WX LR E™

B3 R MRS R, BABILTFHTF, BB AHN B, HH—BbZER N
HERSGZ, HUAALRXEED EHE B aEN™E, HEANHEX.

WHEAEYH o RELERRER, AAHNEEHEESIH, N5, @, KFEL
B R REN-BIRER, mE R Ed.

(3) PLEFRAPLEHLH
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MIEELR B h E VLA E, PLERATLUSR TS =2, RAMEMA, S£aHE.

O EZIEABPER—FREAR  FEERBGEN (AH) s L7 LIE R
s H BEMEA, REARE TSR ANEKC L ENNG B i, WHASUHEER
FEEG B EE A, KIEEBRN.

ROO- + AH—=ROOH + A-
SRY A BT — R WA Bt R B R B R AOT i, Bl

OH

OH OH
(CH3):C C(CH3)s (CH3);C C(CH3)s
°H
- 1 ’
C CH, CH,

Hs

2,6- T HE-4-FRER (264) 2,2 - EHED (-PR-6-HTEER (2246)

SORAYALCORNG Gnn;
N,N'-—-g-#Z %% — B (DNP) - IR R
AN ERNBHE 2,4,6- = HEB A, —CHy. —C(CHa)s St FRMBEH AN
Wk, B EREERSUT , ST HEMERY pr3EHE, MWK TO—HE, BEXK
PR HESBESEERERFR. BEYWELTENKRY>THEE ROO - FRBZE LK
A&k, mMEEAGUEERREENHEAhE, #—-PRTEAMALEY, MA-T
MK T L& IEZA Bl

OH O- 0

R R R | R
R"O0 » _ R'O0 »
—R'O0OH
L P

RF

@ S E R —PEN AL E Y S 3 R B BEIR N R A R
S kY, R TARR., ARV BALE EEAIRER, LFERBE (RSH) ., A
HLRALY (R:S). =4 (R:P). =%l (ReN) %, HERHEFEAT SRR, 48]
MR, 1FRERTLUGBENESEELY. THIHRESYREETAHOIIELY 2
¥ o :

S(CH;CH,COOC,; Hss )2 ' S(CH;CH;COOC3 Hs7 )2 (R'2NCSS), Zn
B PN A A L A R TR R AR

® GRELN —BENR SBRHARNOEARSE. &, @, . KEIEER
HERES, WEMNALECYHFERS B, SR EYERIE. FX, BERESYF,
5@, BERENGHIEFRHER, AnKkaRiESHES.

TH (FH
H==N N==CH
et
L0
ER=ZRPEAEEESHEH, HETRERGDWSH.
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9.8.5 PEMMAEIPER

REWVEESMER, ZMEREA, FRIPNLENETRESBERSYRILFEA, 5
B ACECRERE, FECEL. RERSONGRBRANEEREE, THHLSR=2K:
O REREY, WRHENBRTE. REEKERLE;

@ FHERERSY., WMPLFEIBMEKRE;

® FEEEAY, WRAR. BB, REZHK. BRS, G, BHEMEEER.
WUDCRER L, AT 6R0 R A R SRS R W i .

(1) R A 1 O S 4k e Ao i WL B

EEYZNARE, RESIERS FHEOKE, R TFIammEaemsxt h, L
B ES iR AE N 160~600k]»mol !, HENBRKTFX—HE, A AR EaENA.

MR SERAX, EKAE, WEEAK. B2 m ek & /LB KN 300~
400nm, 24T 400~300kJ-mol B JEHE, A T BB LM ERIT R,

BOURBOEEEE, EHY B0 FREARERBALS, REEHM A LA
fh: —BEESKIGTHTEE., B, RETRMEE, MERES, —REBASHERLK, B

LAEfb s, {EdE LR n .

RV ENFENLEREUR, Rk 98, FRE
AR mEE e RIEKER, i C—C BRKEEK
7 195nm. 230~250nm W16, FHEMBUYFE K H 230nm #)
Y, HAhXEFEK LRI AME, HERARRENS
RERBCOHERE. M. FEPARAIRIELLNE. &
A, RENRREEACEERENS . i, BE
PR RBRESI AN KSELSE, AAEREEA L
B .

AR 300~400nm W EHABE ST ERAYEE
R, HnHZHEERHES. BEAEANC—HRBERS
"] hr, BEREASELY, RETMWRE B, HEL
PR AR

(2) JeFasE

£9-8 MU AEBAEK

Raw

BB /nom

B
RELE
RAE
RKEzE
EVA
ENRZIEE
MR

R
M TEAHER
RAEZIH- WS

325
318.5
300
320
327,364
280
280. 5—~305
330~360
360
295~298
290,325

WA LR, SEREVLERT BN T . 8 R0 T EHERBOEE MR IBOEE 89 F
SHBMMKMEE, HERMETA . MEREHN A g, ARLERN, RHHE, Bt

ST AM R £ BREE, RORBBETY .

WA A—A
% 5t A" —= A+ E A
e % A — BT

U HLEE, B EYCREMERT T P LT B IR AL EMAERRTE; R
ELEROLENY; BILARMESREYRN. FHRASR9.8.47,

HIERA FII=2K.
@ 5B B

BDBE 52 99 #5106, Bh LB A RS Y vy i 6 3R & W 8 S 9 Bl AL

MR (RLEF 15~25nm, 2%6~5X), “H4bEk, EHEEMAE CXh~102%) MR ZBIREHRE

BRI ERBOR, SEMEBRBFEH, BREL.
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@ FIEBUWGR X EAEWRETRY 290~400nm BY S E, MEAERTRE RS,
RIEARSGHERER, HHBREESNIG, b, SHETRM, REBREXR KM T
HEWEBASE. Lk ERIDCREAEERBREBYEN.

HEIME AR R ASRE _EPREE, KREEE., SBRREEF ==K,

9 1
OH OH
I ¢ N OH  C(CHp;
_ ~ ~
| C(CH3)3 N
OR N

cl C{CH3);
FERE_EHmRE KGR H T HER WREEIH =k
R=GCH3 " DCE H”

UALEERFHEHEGEETHEISREAYNRERE, FF THEENL.

PA2-BBEAHKE (2-hydroxybenzophenone) A #, B FAGANRERVER,
KL EIMRBRBAER . ZAEAYNESERESZEET AR RNESF, BRELE
G, MNEREERBAEAE, MASRHUAREIER, RHAE, KERBESHE
. BB A G HEHRRA, MEEETRA. ERHNEARBEBE, WHAFFTHERR
%, HZ R8s FRERBL, XEERREREREFE.

0’“"? 0".[" 5 oo D,H»,?
| ¢ &

SO O-0 00 O
S b F &

J A AR

KHGRREEIE R IR YOG R ETE, XM, XhBESmamES, A _EXPE
Gty , BUOREIERFESCRENR, RAERNES 2-2RFEZMAER

| DY
@ RIEHTA RIETAGEFAEGROT - 2 FESOHST A LRI

Mg, HEBRMREA . BXADEZT A PR, HERWMEED, HFE A" X
W EBARENES A, RS D LARANELREHER, REREXHESD,

A*"+D— A4+D* — A+ D+ XH#

LTI, S AN ERE KR 5 5 A0 R R PR F LB AT AR, ERR B R 7 Bk B
KR AkBtE, MEREDLES, HENERRR AR TR TFZEMERES, Wk
W U ) — 4> F RO BE R BE RS .

HAfHER EHEMEREAE-MROEIESARESY, N -HEEE
THEARR. RAREMRESYRLE. —RAKEFRBNLS.

1 1
ROD—S——-D—NE—%S—- R R=C(CyH;),C; H,

W 4-FERE) TFRRE |
BB RAFEES B REFBSMEH, #—2HBREABRUHRERILE, U
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RECREBR. PHMERHSERNSMA LG ERMEER, BN ELHEE.
9.8.6 E{LFMiREME
REBE S THRLEERSF. BE 8) KPRBESBFHEE, 8/, k. €. K.
e F R MAEDERERT, BRAPNAEHRMENSRETL, MERMAZR,; R
PERE R AR RS, AEA., KB, M. T8, AEBFS, ik,
WHRHRE—-MWEWMEENE/LT2N4E. HTHRERESE WA E/LIRK ] 76 B LI
HF T, WAlDELREANRDAEZAETHTNERR.
HEHRENAFAMHERESYHHHESNRA, URZBHREE., WKR. BAREK, A
MYEEl. SRS BERIBENAREE, REEMAE, HAK., ¥R -9,

£99 BAMMEEREHEETFOENHSH

X4y K | AR | rEE | REE | ®ER/Y% | AR Wi/ %
RZ® ¥ w WA e 7 18 i <0.01
BR&E i W WL AERE iF 18 ¥ <0.01 .
WEZE i th w3 i 18 i 0.03~0. 10
RRrR_% i e & w5k ¥ 18 LS fik
BRTH r rf 5, it rf 18 i fi
RET—-® rf w K e 26 12 e
b a2). 3 W /4 W AF Mg th 16 *® 0. 25
B ¥ e WA & 28 th 0. 07
EPRANEMRTAN th & & i 18 i 0.1~0, 4
WA _HRZ W& i 7 AR fE ¥ 25 wh 0.02
BBk ER AN H i o, AR, i 25 o 0. 15~0. 18
RO _BC e w o 7F e :12 24 L 1.5
MR 2 12 WL AR i 51 & 0.3
3 W w w WA iF #y 40 i 0. 04
ERAZE w th o ) 32 60 i 0. 10
I W 5 .33 i & <95 ¥ <0. 01
WP ERR ¥ i th i wh 0.12
ABS B g th w g S ) i 19 7 0. 20~0. 45
R AT K x W, AR B i 19 w 1.7~6.5

ERHZTHRERMEEL, BTRERSOYHSHERTES, FENATRESS, &
YR ERESYEWEZER RIS, A — R 0 0 & R B 78 AR BBH .
B ERAMRRE, WMMBEN . HERMBHEN . EIMERYTIAGEEN . BRI MR H
A%, BoER LR, THBHEEH.

9.8.7 &M RO AT MR 0 PEER

EEYOHEHMR A R—EEHE, RETHEESYNITRYE ., MRV LR EBRYLE,

Yy, EMBEEBEN=2K, t—F7, AIEL>FEELLMETRY. BE4YD
REERM, EESH, MEEX, BEARASYEREHTT. XKL, BER—-ZHIR, B
AYZHREEEREANR, FESKSRERERYS FAURYE, #TSHARE. EESNR
BEFURBMRIE, W mERLnREE. M REEF, AT

T #

BT RiEA CO.. COFZRME. AHMRETWIH, MEHEBRALE. RAMBIKRL
BT AR R MARA B, U RRBEL R at a0 kb,
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RGP RERERBRR, SR, ZEMRE. R, B8, BERE.
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