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PTEASRK-HE) 4. & T - (HH) 448 &4 T4 =
(1-%£)44%. & 745 Z2FE —(RR=HBL)ES4. 4 & 2
PEA-— (RA=HR) 44 —&-2FE- = (RX=HBE) 44,
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fRA®" Am as  anas

r A B

SLLEERBERBEREFF %

AEXNFERBEHANLELBUNECABLOBRESAHNE
AFEHBTRG BT K.

XREZE

RTAEFPRBRRELGE RIS L XBELFTEHARRER S
M F RS- AREANEE. ATRLHFGADBEANKE TH 4
/AR bk /MgCl,, REXBBAMNKEFRMAESG, TE FH2T
ERAY, RENABTEAERS T ESHANKARER, Boo R
o 1-THP I-FHRIBHRE. FE&ARYY, IEBANADL >4
FTEERELSTESAGRLERE, RASTELSHAKXT 6 £4E,
BREAHBUNERZTRIFS T EORBETALS T —ABL
.

HRFETLAPRELGE—BR BN HERESBAMNKE.
¥ -BRANTEFEH>TEONELS TFELSANRSY, BBAKX
FEERKR, SRE-HEAGATABRAR 4 %25 (IIPACH LX)
62 B R AL A X G AN 6T, XA AT
42 US5 064 802; 5 198 401 #= 5 324 800 .

WREBELSONBECAFIHAHEIR, BREEFERAfSE T
2EBAE, BOFLELHERREEBAREGERAWTRK, RE
ZHhEREIBRELERGRELSDE. BEHBREREGES (B
A) AERAMKIL T RIEAERBFIL,

BRNERANLFHF R FE PRI REEZG R AR L TLAEREL
M., B BLERSDENABBRLOREABATGRBPIREEM
AR ANEGERFS. BNRANLHNFTETEPREHEEREN
Fiofedh 'l FLEEELN, GQEAGALHIR. RTRARBH LERE
KA. XA, MEFLIEGLBINEREA BT TFRINFEL
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oW, Plie, SORGLEERESHTAANBAR T EE AR
(MAO) R AEA B AR ENL. MAO AHEFEREN I RALR & F.
REERANLMENBSOEwELIMRIE. w (AREL) HK=
$E8H. wFiMB=FEEF. = (AAFXE) M. w (L ¥
) M N, N-—PEEK. w3, 5-= (ZAFR) -XX]1M%
#. KRR EELNGEAH K ZR SAF AL US 4808561; 4897 455;
4 921 825; 5 191 052; 5 198 401; 5 387 568; 5 455 214; 5 461
017; 5 362 824; 5 498 582; 5 561 092; 5 861 352 F= WO 91/09882;
EP0206794B1; EP0507876B1; W095/15815; W095/23816; EP0563917B1;
EP0633272A1 ; EP0633272B1 ; EP0675907B1 ; JP96-113779 ;
EP0677907B1; W098/55518; W000/04059 ¥ .

¥R EEATAAAAPREBARAEENY, EAXER
HRLEGRAHA. RAAEKDFEY-ARERBRELHNEE P
B 5 AAMANLYD wEAE, BB ANLEHEIREHA. LE
RAREEINBRABREERPLCERG L L2 58LN, KAXR
FIBEGRS. RUEARANELERARAELARAL, REBRHE
HHAL. A K E6 MAO LI, 58 MAO 44 # kA5 & &
ALELEBARABEGRY. CHRAGHI TFREALIKRELE
(PS) #AHH4k, BAECNMALARBUENBELR THHLHA.
AFEZTRFAEZLEERXA X CE—ELABANNT X, RFAN
ZRFABHARRHERLEGRAE, @S ERAMBREEHHG
MBRTF. A MBEGRET. AdmBL2E R MANGHF LKL,
RBAEXR-—HERSWTHERTRESENBAMN., XD
B RAERASWGESRAE, —RBRIEZSTRHFAALAGELALE. AR,
BB H RGP BANFEAEABENRBRZGA TAEAFERERE
REERG—BOREFT AN TREZG T LEFRAA. ALHRE
) 38 Fo IR 5L

PR RS

B, XEXBURB{—HFHATHRRSGHALH. AFT—#FE
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THZER, CTHABUHPEFNLFTLEERATHERSGMBANKE.
It BREABHERTOLLEY —LEANAS X ETEL ALY
gimy. HESLALEARERBRGLE®, REBIXENES
WMiER, FEERFENESABEALNGBRORERESH R, A
FTAMBREKPEANSHLSBANG—BFE, CNEMBLETH
REFHRBRERTREA ERAK.

EARALASARREGHALEIHENERSWE BT R IE
K, HEEGCTHELRERTHEEATHZERZ. HEHE
EMHOEA RIS GEBEG AN RAHBLET RAG LN
Bk, iR ARHASBEIREBR, RTRESW. EATHERER
2R AMA LT AT ARILA (porogens) BETH#. LERIE
BEAHEHKLANESAY. THEIFTRABRSEFHELRFT
SEEFAFEREGHTHBAGHE, LBEXIPRER. BTLEAR
ARG WAEANFALELEARTHRERTASREROBR, &
ATHBRRLGF —EHREMRZAHREENT TR EHE K
B AEN-ENES D dER. HEBBRETETHHAG LB X
EToHEEMHHT. HEELLEERTREF S Ml &N
FNEFEERTAEERERGEALMNKE.

ERTALENGE LB EBAMNGH TFOELRBRT TN
T4

[Cp'Cp°MR]" [NCA]

A MAE 4 %228 CpP ARKRIAARNKG KR =IHER; Cp’
AMAIARFAHRARARRKGFER-HER, THHRIARSHKbES
Cp'#&; RABRBEMHAALLITENEE, NCAYERLNAET.

AEXPNERBAZIFHABLEROUFHBEAMNRLEAHZER
BH—EFik. FIRFOEALERRBETESR R LEXARK
ERBELREBRRZLa-HE. —HBEARBREETRS. BAAW
FkE ERBAMNESERREEAANRLA L AN,

AEXPGEERBEHRZEHNASSHERRSPRE, LA
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BUEBEEHRERGRGTAATIAR. IRHEREAAA AR
A% 69 BB LA e AT fe i HATE SN RS

AEPEEGREARELRFEPHRAARBELL P ER
F kAL

iR =3

AEXPTR—FHRBRTHRBRRASGELLEAK, FEEKELHRE
EMARLELEAFEBEHR. KEAREREBRZRRLSG—BELT X TR
HLAKE. HIARRIHFELELBEZI T ENRLEY R G
FERERCLH (HDPE) #ZKBKERETH (LLDPE) | Foha-HiEde
1-TH, 1-CHP 1I-FHGERBGT . ERAERS P T RE
dHd, 28, AAE. BB, ABkIAABAXBRRALETGHE. &
b, AEABHERERBRBRALHEFRABGHRY. LHEPABSEHR
a-HBR B EES. RPAKHARLIHRESD.

HEALE, THAREKRABLEREREEAPNERERE, 1T
HESBREREAR 2 E 2ARRTHAIAAKEBRE, A4 £ 12
ABBFHIABRESR. A2E12AFRTHARILPILHRE
a- B, H4E12ARRTHEIEFZE. A8 E 20 ARG FHIRZ.
H3E12ABETHAEIMAEIMGRER. A2E 2ABRTYH
k XA X653 (acetylenes) . A4, BRELALH, Hi2
PREOEE2EOABRTAEY—A%H0. N, B, AL, S, P,
Si. F. Cl. Br AR A48 R-TF o EHB LA,

$Rd, FABBREAXATH. &H. 1-TH. 1-2H., T=
. 1, 6-C.=H. XLH. o-PREELE. XK. XK. HFT=
W, BRAS. MK B, R¥F_H, ZLHBEX. ZLHEX,
Lk, BTk, AR —BEX TH/I-TH. LH/FEK. L
W/1-oH. LH/1-¥%. LH/A%. LHB/FRR%. LH/RTH,
LH/T=H. LH/1, 6-T 5. LH/RXTH. LH/THh. A%%/1-
TH. AB/EL%. A/ TH. AH/1-C%. A%/ Tk, LH/
AH/1-TH. LH/BH/1-TH. LH/A%H/1-F%, AL SFHae.
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—%RFEF, AAVEALMEREATERATLHGYRPLE /&
BB REBENHER, TEREFITESAF/AAH Y INGHAHLES
EHfet B, 5146 HDPE #« LLDPE W2 A Tl L+ & E foiE R
BEHHFHAR, B3HE. 28, AAE,. B¥. AEIHAES
FARAME, MLAESBRANBESMAXECHEMNGRELE, AE
SUHH RS LK AR, HafA AHS.

HPEABNEAG—BEAOAKERTEARIHENAE
F.ZXBRUH(PE) P HFEERTH (HDPE) . K EH R L% (LDPE)
Fo X BAKEERTH (LLDPE) HTH AR 9 L4 A 49 4. HDPE
RAF Y- B ARBEARELFHENEBF LS LEHEHRY. LLDPE
RIVFAFHY-AR BEIXSEREAMAEHNPEN LHEFaHE

(4o 1-TH. 1-CHX 1-F5) SLRLEY. IDPE R LA
BHEXHEGIATH Y EH. HDPE. LDPE #o LLDPE AT A AL W
AR EPE.

AERFEF, EOSEENEREMAFPES —HERS B
EYV—MEAMNGERAB LB EEETERRRLHRAHERER
LEAEAIRESBERTHRGLRa-HR—RRE.

ALY, ETEEALEFA 20 ARRTFTHRGBa-HREN
Bk, AdRBENRLEHSPRERBREHATEMERERLK
NeE.

532 A AR

ERTALARGHEEMRGEARGRSGHREGANHH
FRABBET RS LA, HAEANHRSBEAIREBX, &£
HARSWEKR. ERTHEHRBRREGHREMH BT 5 R ILA
BETESEAHEORILANRELY. TALFTRAEZRSGFHE
LR HBELENRERSHTHELAGOHE. BRI OR.
ROEXANEBRS U AL FEARTHRENTHREARSBE 6K
K. ERTHEHRBRELSNI—LHEEAHAZARREALFERA
GEAMB R ERAN- AR S E 3. HEHZEETETEHK
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AOEETHREEANBEY. HEABRETESREIAREAR
SERGHHBER.

AXRHRAMAN LR T ESTRABLZ R EELHEBYEA
At 244 (CH,) C1Si (T3 E). (CH).CISi(F &) . CLSi(THE)
H CLSIi(BAEEA)ARALAERILAS B & R SI(TH E) R
(OR)Si (@A) (A PRRARE) REHHELBIARLAERL
CEMELH Y. AXPF—FTAFEFTRALRTEARL S HLR
Bk ReaBdWittig LHARURLHEERHEEAIAANE
¥TH (PS) ARBTF. ¥HARLAAIANANRES PO CH EMF
/& Darling et al., ‘R AR EHESLSW (React. Funct. Polym. ) ”
1998, 36(1), 1-16 ¥¥, XAERIIANEAL IR TATAKN.

HEALANBERAMHANG S —ZHFEFEHNALLEHEE (FR)
TR A H 89 A MR A it RS e (OR)Si (T3 A) K (OR).Si (B AR)
BENBANESHTHHERSY. ANBEARAASER A ZLH
B A F A Unger et al., € %% & (]J. Chromatogr. ) *1976,
125, 115 %, TATAXY. AAWEBAN TS — LT ET A
BB EERES (AP ABEARERS) MBANRREH TR
25, KBRSV RT - HBARAR-BATHFPELEH
AEVURLARALABLBNLELE (BE) 9R&POH T, THHKE
AEXNLERBANGHERAH. 2HEHARAGAEHTATL
Darling et al., React. Funct. Polym. 1998, 36(1), 1-16 ¥, Xk
NEEAGEERTHTELR.

BRELALDHBEMAGRAALZAFTR, 2HBHRESGHD T
B LHEA X (DVB) HESIARRELNE. ARERSFHANIA
REZALALPHENE, TESGRFPHBALENASMLELY
Z. AL DVBHESF. S HALRRS LG HRBREODAIEKY,
B RERSG, ARBLEHR, THAEEEL 2nn f» 1000pun Z [F & £
F. b, BRERSHAMAEENTHARLBRGREDH A
SAHE, A FREAGARBEREZATAXAEALHAEIEKGEA
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P, THAIAERSGPAEENGA P AEEMNGENERLR
E. LBt &MR, doUS 4382 124 (Meitzner F) AN, AL
ERTALW. ALHABRE LHEROARHAR"EROLAES
4wt (R TEARZEE) 3 LHEFRPERG LR ERREDRS
HWELMELAES. EATREALXBRALHNEEGLSHEZEGAHNH
ARAEDEHEY 2wt LHAF AR 24E, FHRBEKXT 20%3 2HE
FHIECGERBRESBRS.

BRTREAZVBAUNBAGSHRGANMARRABERLH
onm £ 2mm EHGARERE, pAdlE. S ERXEFESETEY,
kit @ELKT In*/g. HZEXT 100°/g. FHLAZXKXT 100m°/g. &R
AHEY 0.0lmmol/g ZRELLHEEFEY %NS LHEAFHEREAY
HEAEHRHRYTHAELPEALNEKG —RS, AREG2H
BEAIMHZ USL 382 124 PAHIEENGAAESHE, Lyl
ABILAN (LA fBEAEN "R REMN ™) PHREEERGEMNR
FAERAMGEENAETRERRS, AHEEARIBEFIALK.

Hlie, BRGAXALELSDEHHETOENEGL2AEFHAN (o
SHH., BPBREFEFHN) SELERMER, REHLA 2 £ 100%
$THEFHEA ABENANF 02 E5 ALK (FPE, =
PE. (C—Co) BB, (CC) HFRIABERL-_8) /0%
KPR MRES. REEABRTHEEAFRARAMNGRSBRS,
MieAd 3 #HFEBRARARESH TR EERMN; 4o Tt M
AEMERREIFE, —FEP (CC,) 8, AdRERLIEERE
—E. REATFATFERBUARETRIENMFARILLRSY.

TATHEERFALARFTEARALAE DN ELG S LHELF
B hOQEN R SHEA_CHER. 1, 3, 5-ZLHEE, =
LHEFE, —UHER o LBE-FTESREL BEREREEZXR
BAORALEGETFREGER, KARMR S LHEFHRERS
ZLHAR. AR RALLERE WAL 2 £ 100% EHE 10 £ 80%
SUBAEFTHRERER.
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Tikih, RMEARLHEFAIBNZI, ETERAREAXIRKY
K, WL_B_AHRE. LB _TFEAARKE, LHARTHE,
T, RV LAAR-AHRE. RV AAR=ZFPRAAHRE.
ZHEBE_LHEARPZLHERTHR.

TRATHEEATAZRAFTENRXALRSGIHELGERBAL
BRAFHEROEALELE. o-FAELH. (C-C) RERKY
AU LHAE RE-RSALERBPLBATRIARLART
Whe (C-C,) MEBRKMELH. £AH (C-C) REBRKRYELE
QEMAPLELHER. LHAFE, —LEXLHE, LATEXL
B —PEAELE; PERARALHETHEEERGREAEENGEMR
HMEHER., KANEXLESHES 0 £ 98%. F4iE 20 £ 90%%
Riofe LA FHERER.

Tk, BHRLHE T ARAZI, RTRABEFRLHEL
ik R Ek, FeR B, AHKE. (FRE) AR (F
2) sl AN, HXEFACHLARRRDRAEIRSE
AL ERXLERYEG 0 £ 20% £E0 £ 10% #HE 0 £ 5%( K
FHRIAERXLRSPAAEKRZER) .

HORARNEALXNRUNERSHAYKALRSG I ZSA — &
“BRH"LHEE (B HEARAALRSY. IXLHBEXILATH
HEHARLARPERORGIAIBFTREE (AFRTHEHBER
BEME 100%8F) MARLHE. EAGIXAARBERCLSKT 2%
(£) 3LBAFHEAER, AE50.01. £ 0.1 £5, #HhiE
0.1 % 4mmol/g BALTHE.

AFERTARBHLLHE (BE) HRESHPERBIG TR
BOEARAOGEELRBRTARES. ZRRES. NERS. FHERE.
METFES BHERS. PER. AALALEMEE. —HEXEHE
PHRGEAHBAZARALNELR. SHEREGERSBRATOHE
LA, HaRA BEBEEPEE,

BILFF kiR ZER TAKD QAN e XHHH &S5
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EXANE. aEAABEA °C NMR (B4 3k) CP/MAS-TOSS ( 44k
BERHGIABALAAR) fotidtAEE. BEAOLZHAKEA
ARTFREIMHATHBEL IS —F%. REFHEABRRAZRE-L
BEAERADPMLHEESLENANFE Lavw et al., “B 4 F
(Macromolecules) 1997, 30, 2868-275 #= Hubbard et al., ‘&
BE %4 (React. Funct. Polym) ”, Vol. 36(1), p17-30(1998)
P, THTAXH.

g

ERTAEVGHRUFALSALY —NEARRAEAGEGHILE
o,

TRATHEALPDELRLERGANESREAS W TN @I
AP T 7 FE T

ZEABRRG = (RR=HE) B45Y

—E = (RR-HE) &4,

—A -~ (ZFEXRRHRL) 4.

=& = (FEARR_HL) 4.

—& -~ (ETEXR=WHE) 64,

—E = (HE) &4,
Z& = (1-H L) 44,
BT/ ERM|EGHEH,;

SHAEENRG = (KRB L) 24890
g -£-= (FR=WEL) &4,

- = (APEFR=HBL) &4,

8- -f-— (PERRX_FL) 44,
-8~ (ETEAXRR=HBRL) &4,

8 -8 -= (Fi) 64,

—E £ = (L) 44,

BACE /s RAa £ 854044 k
BEABRBRG = (FRX=HL) S50

9
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PR - (FRARSHE) 64,
PR - (ZPEFR-HBE) 44,
PR - (FEREZHE) 448,
PR - (ETERK=HLE) &4,
-¥E - (AFERR=BLE) 64,
PR - (ZFEFR-HE) 44,
- R - (HRh) 44,

PR - (1-%H%) 24,
B AT /S WAk 6g4L6-4;

(HrEGHFR=HBL) SbM

& PR -FTPE-— (FR-HL) &4,

g f-EFE-— (RR-HE) &4,
—EA - EPE-— (RA-HE) 44,

g -FL - 2h-— (RE-HE) 44,

£ -8 -BLE - (FRHL) 44,

£ -FE —FRAPEARE-— (FKRHE) 44,
A -RLE-Z (FERBE) 4.
~A -~ FEAFPERE- - (RKAZHBE) &4,
BALFE/ &Mk s,
F- e Co-st AR oG a; RAHEHEEGL R RS

- -FE -EFE- (RAZRBE) (1-%%) 44,
—E - —PEAPRERE- (FRXZHE) (1-55) &4,

& X FRE- (FRX=HE) (1-HR) &4,

& FE Ak (FR=HBRL) (I-AAHE) &4,
—& -~ PEPERE- (FARR-HBE) (1-%R) 44,
£ P -2FE- (FA-HBRE) (wPEFXR-MHE) 4.
& -EPE- (REA=HL) (wPERX_HE) 64,
BACE/ ARk oG4 d-dh;

* AR FR i 092 B M AL S M & 51K e Ao P 3l B - M R e

WWWWWWWW
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PO amm 2 mse4 a8 2 Am 2 eAaa

—8-BLE-— (HE) 54,

£ - -BLE - (HR) 44,

8 -FE -BZE-— (HE) &4,

£ -FE - —PRFPERE-— (1) 44,

—E - —FEAVERE-— (FR) 44,

£ -& —FPEFARE - (F1) 44,

—E - BLE-— (WEAHL) 24,

£ -YE -2ZE-— (WaHFE) 44,

£-§-RLE-— (WEFR) 54,

ZA PEATFEREA-Z (-ZFEATVAREARXR-BL) 44,

8 -FA —PRVERLE - (3-=PAFEREAFRE-HL)
S8F.

E R TR A AR AL A FE AR 6 45 % 4L 43 65 5L 95 b o JE IR
84 F A& Alt and Koeppl, “t%3%# (Chem. Rev.) *, 100,
1205-1222, 2000. Bercaw, ‘@ #4 & (Organometallics) ”, 18,
1873-1881, 1999 # Hlatky, Chem. Rev., 100, 1347-1376, 2000
F, ARZEATEALXY. EATALANBRAMNEASGLERLH
RGBS ETASAGARFEAPESGEZERSTHREHEAN TH
REBHBERARRE M H .

EFRA Ay

& BT MR A R AL Ak 6 4L M o9 509 Mm@ JF ) bR &g A
F A 4 Chen and Marks, 4 ¥ ###( Chem. Rev. )7 100, 1391-1434,
2000, Coates, Chem. Rev., 100, 1223-1252, 2000. Resconi et al.,
Chem. Rev., 100, 1253-1346, 2000. Fink et al., Chem. Rev., 100,
1377-1390, 2000, Alt and Koeppl, Chem. Rev., 100, 1205-1222,
2000 #= Hlatky, Chem. Rev., 100, 1347-1376, 2000 ¥, R A& &
ATFALXA. ERTHREAELBEAHEKGFLNL: HANKL
ARSI MERA R T EGLEMELN. IR EEird e
od., AeiR (i MAO) . A TAXBBEANLEENE

11



o

nnnnnnnnnnnnnnn

ARG AFRE=ZRMRE. X E5Mx. = (4-8XL) MR, = (3,
S-—AER) MR, = (4-RPREE) mik. = (ZREXR) k.
Z(PERE) M. = (3, 5-—FEXE) M. = (3, 5-——H%
A)mi, = (3, 4, 5-ZR¥EX) R, w (LHf¥XL) Mg —¥
X X M. Nal[B{3, 5-(CFs),CiFs}.]. [H(OEt:).[B{3, 5—(CFs):CiFs}.]. %%
# 4 4 A1(CHs)s. AL(CH.CH(CH,).)s. Al1(CH;):. A1l((CH.)sCH,);.
Al ((CH.) sCHs) 5. Al (CeFs)s. A1(CHs).Cli. Al,(CH)sCl,. AICL, Fe4E £
R PEEfR (MAO) . SUETPEEEASKR (MMAO) .\ 7 T A4 AN,
TERER. ELABEARFPPEATEBER. AAVHEANEK PE
SERALFH ERELFEHEGELN, RS EMR =584,
N, =A% (ZEEL) AN NN_FEEXRE. w9 (X
£)MEN N-—CZEAEE. wEEAMBN, N-2, 4, 6-ZFEEERH
WFEMEGS 13 %ALY, —RESLE 0w (AREXE) MBR_FH
. wELMBR_ROERLFREAGE 135449 ZFEARGE
i - AR wELAMKR: (FTEXE) 4. wii
ME=(—FERERL) BB FRENGT 13 %400, FRPFE
W 2B W ETERS TRBREIFAE FHLSBHELLR
APEAMNEARGERN. EATAANEANE KGR FREHRM
XML BB ABAEALECR 13 AAFTHRALNETRE A
HLFEMPERRESTHERENSTAHABEAARAERGR
9.

AL AR

AZVBRALEABALI LA, 5HELHBROHARLEB K.

Schwartz & ‘£ B4%$4 % (J. Am. Chen. Soc. ) "1974, 96, 8115
P HFARETE R = (REASHRE) SELRBUEE. Bk,
W BABHBARARKENN _RENSDEHRGRBEKH ELELR
B, REZ, RMNMAFRELLCEBREEEARSWEHREMALS
FEEELEE RAELAGLMIA LG EALNERE AELEKRERL
FEERTAEERSRGELAEILEAR,

12
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#AH R\ AR R EBLRE EL

é%if . ! — 4%?}
ti>H 2oH t:$

&P
,Zr/ ik B @J,
% zr

Rt f "

=R, i 84

AELE C NMR X IR Ak T RFH B A £ 80 E LR Ay
B, APAEABERERDRERD. LTHRARZAFTARGAES
#r Fo 3 K 4o TOF-SIMS #= ESCA 4-#7 & & 95 440 M 2L 4K

RH=k
L ARABARHEBB AR ARRAAE. RRNAEORBRABEBRE
BB HABRERBALSTATALRER LEBAEAGESEZLE
FP. RAGAXRRAEOBREGEES.

F—REFTEY, BELAARRECSENE LA H G LR
ZE, BEAMATARBRIABEHAR OGS HAG LG, £ H
ARETHREARTERERALYBARBERE. CRELALAH
REARBEEREFERBEARSZERGRBAF AR, HRXK

13
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BENARFETRTARN. HEERTOLEANRESH I E Tl
WAMEALBEEREL 8. 2RE. 2EPELEAB AR,
F—2HkFEY, ARAZL 1 R ALEE VY- HEARA4ABHE
EFARHRGASRGTETATALA.

BB EEHRORERALARALEASETEZAEE. TRHEAR
PARAXERSB R LERRABGER. 5AFRREoEKE
Bodun i XAk, HEEXKAFILH RS HABNGEHIZEL
AR Rs BEAZABTAERAESBONBER T
fepkHtgE, AERRABURIZEIEBE. ZRXEHHERR
BregmmE, —LhRFTEP, BRAAEIABEERHELIULBRESY
EEFETRFARN. EMETARR, cRahheBX, k¥
AR EARBPERRABEZ LHERBAETRS. HERK
BEHGHLERAEESRESLCEALELALAERA.

FEEH

ATFE#&EMAF, BREFSARD, FIAANBARTOR LA E,
REAARY, AXLBGHATSRPREHETEE.

LM 1

BEAAANERATHEAZVBALUANEASSHBELAG AN
HH &

ARALRE, WHREHEBE. REBRKAATYH 2 # 4 HFRRK
¥ A 680g 2 EFAK. 3. 4g FTEABLEHERL. 0.04g AHEHAR
. 2.5z 50%E A KK RS2 Tg MERSHNBORER. 44
182g — A ¥ (SO%ZEE) . 149g —F %, 179 FERTE P8 A
4.5g SEALEFTHROERBRS AL RSHT. ERAKT, ¥
P mA L 300rpn HHE L ARFLBHARTRS, 21 bHEH
@B Ae#E 75C. FEAKAETBCTEA 10N, BRPREENR
S Pk FEA MIBC, ARG HERABRAT F4CTFR
R, FESBHRGRAH =% FHERLH 80un, LEEH 1. 9cc/s,
AV/A L2 H 1044, A &R 730 n’/g. Bit “C MR R W ZH XL

14
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¥4% 1. 8mmol/g.

34 2

BEAAAPRER THEALALHRANEEG RS ELHE T L
8 XA A6 )4

EABLAGFEHRA Y, #£0.58g &£ 200C F #E4 2 B & Grace
Davison 948 b &l 2g —WE R ZHEAR RS, HFHRBSWHAN
HEABEREY, £ AFEATRE. A3 XE, AFEHAN
FHRABERNR, WASHTE, oM 20nl PEZE, BEM 2 x20ml
BR&E. k3 0.508 &, LELS WAL ERTEEHELA
0.9mmol/g TiHA.

%4 3

ik A

EEAARPELELEEGHERA MAO FABREATLHE
A RO AKX HELEAK,

FRBREHEFERTETR. BHROAIK TS,

%1 0.100g k& B &4 | 93552 HH F e 5nl FE. #AEHH
EAFEPEER30 54%. 84, %0.010g & -& - = (FX=HE)
£-4% (Schwartz & A ) WMAEXPEEEKGLHBRMHR . #iER
SMRA 23 DK, FELERRPBRERER W, FAAEHALE,
Aloml FEz%E, REMA2 20nl REHEKEREE. BiFEE T
AT THRAE 0.100g A8k, X844 0.35mmol Zr/g.

% 0.100g & 44LE K dmA 12.85n1 10%MAO # P X% %k, 15k
BAWBRA 24 0N, RELE, A 1onl PEEE, B8 20n1 LY
EAKEREE, 3 0.000g KEMAMNEK, AKEH 0.028mmol
Zr/g, Al: Zr Z A 500: 1.

%M 4

X4k B

&AM AL ERGH &R A (CH:)CB(CFs) S E MK RE
RTLHERAPAERGEAXAEMLEK.

15
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AR EFERATETFR. KMo AR THAT.

w 0.100g & B %34 1 9 BHH F A 5ul PX. #ErEHH
EPEPEK 30 24. BE, #50.030g & - & = (xX-HBX)
44 (Schwartz ¥k H ) AR PEEERGLHRHA Y. R
W RA 36 DN, FEALEERPBERERZH. FEHHTE,
A 1oml PEzE, RER 2 <20l REGEKER L. BESE >
A2 TRAE0.100g A& EHK. & %H4H 1. Onmol Zr/g.

B A& 5ml FEFH 00628 LA KT A 0 114g
(CHs) .CB(CFs) I WX k. RSB 1IN, Rk, A
5 x15ml P zbk, #A 3 <160l RAN LK ERE, £3 0.066g
AR BN KK, fHREH0.60mmol g/Zr.

F3#&4 5

AR C

B L TR ARG R A A B (CHs)C'B(CFs) &L MR &
AT UHRE ARG AR,

HAEREJEFERFTATR. HHRGELK T,

7 0.480g % B X4 1 9% B HH P A 100l TE. #FEH
HAEFPEPERK 30 74. B4, 50.020e & - FR - = (X5
B) S -_RUERMANETERENLSHEHAT. EERCHRL
2.5 I, FHELEERPBERER . KR sREE, B 2
x20ml WX %%E, RKEMR 2 <20nl ARG EKEREE. HiEiE >
B A ETHRAS 0.400g S0 EKR, EAE* %4 A 0.56mmol Zr/g.

1 0.100g S454E K A 0.100g (CHs)sC'B(CFs) & 10ml ¥
FPeEk. WEARAGWHEH 2.5 00, REdE, A3 x30ml %
ik, BA 2 x20ml BR&EE, 75 0.090g B EMSILHNEK, 25
424 0. 18mmol Zr.

%344 6

HAELD

BEEAAPNESLEEKGHERA BCH): FHARERTL

16
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RS ARG ELVECEK,

HARGHEFERTAEATR. WHOHEAILATHRA.

% 0.100g % B FT#H 5 HELELEEKPAL 50l FEFH
0.080g B(CFs);. HimBmRASWHEH 3 Iof, RETE, A 2 x20ml ¥
¥zhik, HA 2 <20nl LA LKEREE, 53] 0.070g K&K
&, XA4AA 0.31mmol Zr.

Lp 7

LEHHR

BERALBBEL AR EBEOANREGTLHRS.

ERAAKEHE. ATHEMNBRAGA LR ATERARENLK
ARERBLEGTHBLLESY 600n]l HEEFRAEZSPHARARAE
4. ANBARBAINERARE. EFEAT, ¥ 300ml LKRER. #
HEeMY 1.0nl IMZFTEAEGIRERS 0.050g HALMNERK A
MAKERBERFY. $EEBEH, AFEHTRE, #HA60TKS
T EEXS 60C. REA OCTHEBEBHA 80psig 9T, F#
BL. BEOHY 30 94, ANBIEZLHAREEEEBREL
60T #) 3C #= 80psig ZHEHAA. BIRRELFPATHLREE.
EAWGELEHRS (DSC-10C/min) # 135T.

L34 8

LWHER

KEARALPYAELALREHRBOALKGLHRS.

ARAVEERES. ATEMNRZEGH LS. ATEHBZENK
ARFHAGLHENTRALLS 600nl HEERRB P ERE
4. ANFARBAHNEREBRE. EFEB T, ¥ 300ml RAKER. 4
HEBRANY L.onl IMEZFTAESGTRERM 0.041g BAH L4 B
MAEBRRBEF. REBRBEH, AFEBPTRE, #A0TKS
b E 558 60C. REAL GOCTHALERPA 80psig 9L,
RS, BOKE 30 24, ANBASEZLHARARAEEBREAL
60CH 3CH 80psig ZHE AR, BARRAFPREFILRE.

17
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FEGRELHBE (DSC-10C/min) # 136.2TC, Mn % 78 600, Mw 3
363 300, MWD % 4. 62.

L 9

LEHR

EEAAAAAELARRBAHNECGTHRES.

ERAVKEHES. BTERNBEENA LS. ATEHBEESK
AFREARGLTIHGTRABLEY 60nl SEELEEBBETHITRAZNE
&. RAIrHABRIARBBE., EFEH T, 4 300m1 £AER. #
HEHRMEG 1.0nl IMEZFTEEGTRERSM 0.050g EAMNEKC
WMAFEBEBEBEY. FEEBEH, RFERPRE, #HL60CTKD
TAZEASD 60C. RELAGOCTHAR BN 80psig 89T, F#
Be. BOKY 30 24, ANESEZLHAERBRABEEREL
60C#) 3CH 80psig ZHEA VA, BEAFAHPATHEILEE.
FAEYGRLH K E (DSC-10C/min) # 137.4C, Mn 4 86 600, Mw %
405 000, MWD % 4. 90.

£#&H 10

LIHHR

BEEEFALA AL N EANE G THES.

ERANEEFS. BTERNEEGA LS, BTEHZAEHNLK
ARERBLHGTHRARSY 6000l HEEFASBFHITRALAE
G MR ARBANRAERE. AFERAT, ¥ 30ml LARER. #
HABEHEG 1.0l IMZFTRENTRERA 0.049g AN XKD
MAKERAEBZF. WEABEH, AFEHPRE, #HEGOTKS
THZEXAH 60C. REAGCTAREBHA 80psig LK, Fi
RE. REHE 30 94, ANBIEZLERREESEBREL
60C# 3C#H 80psig ZHEHUA. BERFSHfXTEERR.
FEGROHEE (DSC-10C/min) A 139.3TC, Mn # 125 200, Mw
A 541 400, MWD % 4. 32.
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