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ERKEAFRATECE-LHREHXRDNSH SR
II% KH%

(FHBEFRAFR TH S10400) (K EHSTFHRET M 510275)

M B ZRE)SEZHBS)NREICEAS B WO R LN —% 2= ok TR LK
[CpTi(OCH, — D ), 1817 3 =% F K [CpTi( OCH,Ph) 14T 7 BF 5. B2 T AN =T
Q

ER(TMAIR ZEHBRSHAMESLERANER, RALRHELEEERRMITMA]
BEEUREECAREAHNGEL BB RERE. HREXARSFHATH . EX
MR R RS, BRI E WP A R E L Y PE-bSPS, BEd S #E
HEEFPH 40wt% ~ 60wt % . AT B LB B DSC.WAXD.FTIR #I'C-NMR % k17
T&RE.

KB HBILES, PE-bsPS, RIE

EHRE LB P E—FRARSRE. REL(-270C) REE W LMY
BEREEYY MEBEREEEE, TEEHNIYHBAS —H5 K RBL RS RiE
RAYHENAHTR ARV SLATEZHRSHBURBLERS HANWRER
EZW T ETIABRYEN BB, ATTBE HE R i T A A ORI B R & 05 & R
R ek L R CoTi(OCH, Ph), 140 & #55 24 SR A9 R gk AR AL [CpTi(OCHZ—Q )3 13t

IRZE-b-FMHREZERBE L RY N & BRI, 3533 R RE LR, X758
BB ER ERFIHNAR AT ABIANKELE>Y, A2 XRS5 R, B3
BREX LM PE-b-sPS, 351 #k Bt B4 A DSC.WAXD.FTIR fi1”C-NMR F &%
fiER 3,
1 SCIEER4
1.1 fEfERBSR

EESEMHFEES (catt VR E=FEEH (cat-2) R ERILELFNEFTLTRES
B, EMRHEE=E ek Sk e TR 13 MRS, E=ZBEET. 2
BRW 24b, S, BHECHEERBR. TESHF(%): cat-1 (CyoHyo TiOs) HH{H C
59.42,H 4.99, TME C 59.84, H 4. 64; cat-2( CoeHo TiOs )3+ AE C 71.90, H 6.03, 3L
{6 C 71.55,H 5.88. B fE{b#] MAO(H BB EHT) 2R XM HER .

1.2 PE-b-sPS i RWEV S A
¥ 250ml TRESMNENHETF —SREMMER, MENRMESHAZERY

* 1997-10-30 WY, 1997-12-30 R X AR B F A& MIRE, I RE B RNFEXERMHE
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BERRPHES, BATHPZBNENEZER ~EH MA—EBH MAONRXERE, §
HEATEAAOHERR, HUNAEABSHERNE, RE—EREMES, EEEEA
LE, BAORBHTHESE—ERE, REERT 0 28 0 < E k, FeREmA%E
ZIE(S)R=HEE(TMA) T ERR, SR S ET T, B 5% R ZHERE
IR, i3 R HEHT, IRRELRE™Y.
1.3 BEHREFNARERENSE

W12 SRABREBIEEE YR TR 8h, FRNBELE (PS)BWA, #HHiL
ST B4 72 b U Sk R ( THF) P 4h, W[ 8R4 Bl ik B 3L 5 49 PE-b-sPS. THF R
B4 E A B A ER 6h, PR N sPS, REABY AR ZE(PE).
1.4 FEMX

i Perkin-Elemer DSC-7 R ZHMEROLCF LR WA DSC #f, FHREHR 10T/
min; H & ¥ D/MAX-3A X-SHMTHLICFHEBHH WAXD #, RN E, CuKe X
&, Ni B, O AEHE 5" ~50.

A} Nicolet 205FT-IR £L AN (S F LR YW LLSM i ; H & JEOL FX-90Q B3t
FAUC FHEWH P C-NMR #, W BB 3 22.49MHz, J iR\ A 100C, Kk HH 3us,
S FE] 1.0s, 8K XUR B B3R 4, BEG R B 25wt %, TMS fERI AR, AR BE M A5 58135 .

2 BR5iTr

2.1 ESHBIHES
2.1.1 M TMA MERSHER LEE-SHEHRES, ZETRE ENAE R
WA Z BB AN TMA BEE RS BB AR, By A% 2B SR 4 i 5 A X
WP OGN SERFR, M ZBEND 5
VA, M ZH N TN, 40 TMA 8 B 8
REGNMEAER L, UEFTE  Sh%ke
IR S . TMA MBS B B0 WA 1,

AE L ES, AR R REHEHE *
& 5B THREY TMAIREEE. KN 0B ‘ /<\
Kb, RSN SR E R EZBRSHR 1 \.\
o D46k ; 7B A %, W] A6 68 Bk L BESR % I
B BARFEZBUES. [TMA] BB K 1 , , ,
B cat-1/MAO K £ 25 45mmol/L, % cat-2/ 0 15 [ér"m] 45 60
MAO & % 15mmol/ L, X 3 #I LA & 75 & %35 o
B NN TR, LA Fppyy [0 Do of cubic e (€ £
B MEIRA kW RN BT s
M ek, Emem 3R oy | GEF B X TMA R Ti  Polymerization conditions: Styrene = 10mL; Toluene =
FiE RO, NTIEA M R 1E8E. 10mL; T = 60 5 #(sgeay = 2h; { Ti] = 0.22mmol/L;
2.1.2 FIRCHEMESERMGEM (kI AMAO)/T = 800 (mol/moL); P (ethene) =
1.2 B‘]Kﬁ‘)‘i“ﬁ, EAE%F‘:TW%T E%l?‘JfE 0.121MPa; Ethene prepolymerization time = Smin

1 cat-1/MAQ

02 4 2 cat-2/MAO
1 \\

C.E. x 10" (gPfmol Ti)
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HUESIHEHMESHABRE, RR1L AR 1A, R —EEAEEZBHBRS
R AR, B AR B 258 R LR, [ X Fh e B L R Bt Z i 3
FRELEEERER, EENRENEAENEALT, ZHETRN AN ER, BRLH
EMEERG TS AFE Y 8% WG wHE], TR 6 e A R B ke fE L g
AR, X5 ERAMBBEENT X, car-l %{t?ﬁJ%ﬁ*Eﬁﬁi@Eﬁ*—OCHg—Q HH,

MEBEEFRAHLEBY, kMFPHEOL TR LBL THPHEFK o &
(BFZ)ZEE—FEREM, LSBT A R A, X R
CHERER MR BE T ORI MATEAZET; T cat-2 EARNEH P REEY=1—
OCHPh BH, i FAFER R TEAMEZBS FHRFAR, BMEZHH FHRE MK
HEECREAL, RITE car-2 M EEILRERR.

Table 1 Effect of ethene prepolymerization time on E-S block copolymerization

Catalyst Ethene prepolymerization Catalytic efficiency Styrene conversion
system time (min) KgP/mdlTi (%)
5 302.8 26.6
cat-1/ MAQ 10 256.8 22.4
20 ) 120.0 10.4
30 1i0.0 9.6
§ 409.9 32.5
cat-2/ MAO 10 380.1 29.2
20 340.8 23.3
30 170.0 15.7

Polytnerization conditions: A1(MAQO}/Ti= 500(mol/mol) ; T = 60T ; Toluene= 10mL ; Styrene = 10mL; P( ethene) =
0.121MPa; [Ti] =0.2mmol/L; #; e, =2h

2.2 RBEHARSHHASSH

R 1.3 AR BEF, WA E-S SkBEERTYHTH 8 (E 2). 4h B IU ok my
P R () Bl ik B L B B PE-b-sPS i 40wt% ~60wt%, HP ZEHE TS HA Y
15wit% ~ 8wt % .

Table 2 Successive extraction fractionation of the E-S block copolym products

Extraction soluble fractionation {wt% )} block wit% contents of S and E
ock copolymer .
Feedratic  Bolling  Boiling Boiling(6h) _ fromn botls in block copolymer
Residue  sum Tom ng
Catalyst E/S butanone THF  chlomform (wt%) (wi%) THE fraction S E
(wt/wt) 8h 4h 6h
cat-1 8/92 8.2 42 48 1.4 99.6 PE-b-sPS(1-5)" 85.0 15.0
cat-2 12/88 7.6 62 29 0.7 99.3 PE-bsPS(2-5) 81.8 18,2
* (1 -5) Denotes the block copolymer obrained with cat-1/MAQ, and ethene propolymerization for 5 minutes before
adding styrene
2.3 BRBRARBRE

2.3.1 DSC 4+#f 2 AE LR ZPT & A Ik BL L B 80 DSC B £, B & DSC
HHRTERMML, WA NE, — SR CENEREH Y, —15 PS IR ET. BT
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LETR, 68 RERHEFE, &R, Y TROEMNE GBI RTE, 4T
SPSEEER ARG, R B EZBHER FNE L REBREEK, BBER sPSHH.
2.3.2 WAXDHiE FREER SR PE-b-sPS B RYH WAXD EE LA 3,
KEITLEL, i THELEEYPERERERNELARBRNRRZAEE, AL
7626 % 8.0.18 f122.24 BHE L ARV BHE X LB E LB IHFIEN 6. 2005t
BEHENHERESIY: Xpppwsi-5 = 38% ; Xpepepsa—5) = 36%.
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PE-b-sPS(1-5) 2604
PE-b-sPS(2-5) 2597
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Fig. 2 DSC curves of PE-b-sPS bleck Fig. 3 WAXD spectra of E-5 block copolymers and
copolymers corresponding homopolymers

2.3.3 FTIRBIR BT HBELRYAHHBOLIERER, BTN FTIR H#EE
2 A1l PE-b-sPS(2 — 5)BY FTIR B WE 4. A TR BB, ERT PR R
o, B A A AR A B AT AP LRI SR 5 A 3, BT LA 4E 2875 ~2972cm 10 1510em ™ AL H
SHRNTHEEREHE EREMSERE ANTFHLEEAN I RAMBST ., #

PE-b-sP5{2-5)
PhC-1
sPS
1 L i 1 3 Al 1 1 1 A
3600 2800 2000 1200 400 150 50 40 30 20
v(cm 5

Fig. 4 FTIR spectra of PE-b-sPS biock Fig.5 "C-NMR spectrnm of PE-b-sPS(2 - 5)
copolymer and eorresponding homopolymer ) block copolymer
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Table 3 Peak assignment of "*C-NMR spectrum

Sequence Carbon Chetnical shift (8)
Copolymer
structure type Calculated Observed
585 S 45.2 45.1
PE-b-sPS(2~5) 858 ™ 41.8 41.6
EEE Su 27.6 27.8

3024em ™AL & 1602~ 1447em ' BHER BB W S XA LN —C—H BHNEFY
CE AR N T '

2.3.4 PE-b-sPS(2-5)RBLEMA’CNMR B1E M cat-2/MAO LI 24 R A9k
BILRYACNMR B WA 5. SRR B 2 3 Bk B8 % 6=45.1 5
8=41.6 4bF SSS FAIGHTH S, TuRA BN, (LEMB X 6 =27.8 464 EEE 5
LI SuBk i BRI . UG RIS HITT AN 8, S IE L B B S IR M A3
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SYNTHESIS OF BLOCK COPOLYMER OF ETHENE
AND STYRENE WITH NOVEL TITANOCENE CATALYST

WANG Zhenghui
(Department of Chemistry, Guangzhou Normal University, Guangzhou 510400)
LIN Shangan
{ The Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract The PE-b-sPS block copolymers were synthesized with #35-cyclopentadiencyltri-
furfuryloxyltitanium/MAO and 95-cyclopentadiencyltribenzyloxyltitanium/MAQ catalyst
systems respectively. The effect of [TMA] and ethene prepolymerization time on catalytic
efficiency were investigated. The results showed that total catalytic efficiency came down
with the increasing of ethene prepolymerization time and the [TMA] had a optimum value
for different catalyst system. The PE-b-sPS block copolymers were obtained by butanone
extraction fractionation. The PE-b-sPS block copolymers accounted for 40wt % — 60wt % of
the total copolymerization products and the weight content of styrene segment in the block
copolymer is up to 80% -~ 85% . The block copolymers were characterized by DSC, WAXD,
FTIR and PC-NMR methods.
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