%14 m o F O O No.1
2001 %E2 B ACTA POLYMERICA SINICA Feb., 2001

HEREBARSHR 1I-THENGHRL"
kEA AAH B F R¥ET

(PR SFHR M 510275)

B OE LS APEEESNHLE(CO TI(OB), MR BEES (mMAO) IR, & R L kB
B1LTHE.SFRE.ATFEABEM M, =1.1-1.2) RATYLEIR BERESWMRELIE, BREY
ERMBE R BERNER. SHH L CNMR, WAXD,DSC #I GPC F TR AW HREVZBM T HFRE R
IRR L THE ERTESHETREKEERE TR . ERFAFRGEASAR I-THE BEAREREOTH
300, BAWHESH . EREE 0% L DSCARARTRAS: RSEERRK T REVLE
SR8 X STERAT AT, (L ICHE MR A

X@A E-TH, BRaW, Wk, Rit

CHEESREANEEATEREREH AR 10 m , FH#MAEE 26 =5~40.0°.

R E 1-TH . Kaminsky' V% A [ Et(4,5,6,7- DSC # % f PERKIN-ELMER DSC-7C #
Hy-1-1nd),ZrCL/MAO L A4 - THE &, TEARBRIT,ASAP.AEBERN
BIANESYWE CNMR 1 GPC ik, =¥ A 10°C /min.
THE 1-T#-«PB, 4+ F R 50,000~ 150,000 5B WA F RS MK Water-208LC/
>, AT F B . Zambeli % A Ec(Ind),Ti  GPCHME, ROiEHER, MAREN 40T, BHH
(CHy),/MAO AL T #5-1 B4 . 2PCNMR R1iE  FELIBHE.
F%ﬁ%ﬂﬁTﬁ-l(iPB);AsanumamFH ) %%5%‘1%

CH,CH=CH (Cp) (Flu) ZrCl, 1 Et(HyInd),Z1C,7

MAG AL MM L TRES, moarcNnvr 21 RITHHRIR
FE4 S8 B FA S AE 1- T4, 3/ DSC & SFRAMUERARANEASYRECIE

Xoray #E4F T 2 4E. 2K 3C J1 37 B0 2 7% 4K 4 1L M %300 oF B V5 AR BE N T o i S W IR A T BE AT
 ERENE= Y EEL(Cp Ti(OBz)) % - CpTTi(OBz);/mMAO LR A AR 1
#H MAO(MMAO) 1L 1-THES WL TEATFEX, A TERSHAFE(E D, BRI
%?ﬂ]ﬁﬁjﬂ]&ﬁﬂ,%@wﬁﬁ13C-NMR.DSC, iﬁﬁﬂﬁﬁ%#ﬂ?lﬁlﬂﬁﬁﬁﬂiﬁﬂﬁ?ﬁﬂ]
WAXD f1 GPC S F BB RE, AR ENEE WRLTRTNLR LRARRLERNE, &
LUEAKTRERNTREBNEES FRE - EAYEXRFABEA P RERIHER. RGRE
TH. HFETHEST 12105, 3 FRSAHBRE,.D BE,CRUERN SRR MR ERO S
Sl 12 RATHSRAMREAEEARE TS CRTRAGNE RGBT R

Sk HN PB AR A BN DR L THWERg BRARABEICEERE.

1’5]‘—3 %ﬁE ’ ﬁé’lﬁ%ﬂﬁ}a % tﬁi[“ . Table 1  Successive extraction of poly{1-butene) prepared
T M _ Fraction in boiling solvents {wt% )
3 Ru P T MM
l ;%gﬂﬁ " () x107° Ether Heptane Residue®
BC.NMR 88 % £ B INOVASOOMH: % & 1 0 11.68  1.12 12.6 639  22.5
HIFW MG EBN,40C FTHE, IMSEE2L: 2 30 1060 1.16 169 60.9  22.2
WAXD ¥ % % H & Rigaku D/max-1200X 5t £k 3040 6.27 1.18 382 41.5  14.3

L, CuKe BT 25, Ni R BT, A = 1.5405 X * Heptane-insoluble fraction; T, = Polymerization temperature
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Fig. 1 The "*C-NMR spectra of poly(1-butene) from ether-
soluble and heptane-insotuble fractions of Run 2 from Table 1

a) Ether-soluble fraction: b) Heptane-insoluble {raction
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Fig. 2 The CNMR spectrum of poly(1-butene) from
boiling heptan&soluble fraction as Run 2 (30T } in Table 1
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Table 2 Stereospecificity of poly(1-butene) of heptane-soluble
fraction

Sequence Run 1(0C)* Run2(30C)* Run3(40T)*
] 0.84 0.762 0.598
r 0.16 0.238 0.402
mm 0.743 0.653 0.426
mr 0.189 6.216 0.344
r 0.068 0.131 0.230
mmmm 0.603 0.520 0.159
mmmr 0.082 0.024 0.162
rmmr 0.058 0.110 0.105
mmrr 0.068 0.082 0.081
mrm 0.021 0.011 0.063
rmrr 0.089 0.094 0.112
mrmr 0.011 0.029 0.088
rrr 0.027 0.066 0. 10t
mrer 0.025 0.032 0.076
nrra 0.016 0.033 0.053
?;rr“a‘:;’i':f 0.693 0.592 0.716

® Run numbers are all from Table 1.
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Fig. 3 The C-NMR spectra of beiling heptane-soluble
poly{1-butene)} obtained by polymerization at temperature (a)
0%C , (b} 30T, (¢} 40T
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Fig. 4 WAXD curves of heptane-soluble poly{1-butene}
obtained by polymerization at {(a) 0°C, (b) 30T, (c)40T
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Fig. 5 DSC curves of boiling heptane-soluble fraction of poly(1-
hutene) obtained by polymerization at (a) 0T, (b) 30T, (c)
40T
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Fig. 6 Schedule of mechanism for 1-butene polymerization catalyzed by Cp” Ti(OBe),/MAQ catalyst
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STRUCTURE AND CHARACTERIZATION OF POLY(1-BUTENE) FROM
POLYMERIZATION WITH METALLOCENCE CATALYST

HUANG Qigu, ZHU Fangming, WU Qing, LIN Shangan
( Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract A stereo-block poly(1-butene) was synthesized with 1]5—pe.ntamethylcyclopentadienyltribenzyl—
oxidetitanium(Cp* Ti(OBz);) and modified methylaluminoxane{MAQ) as catalyst. The original polymer
was extracted successively by boiling ether and heptane, and each fraction was characterized by BC-NMR,
WAXD and DSC. It was found that ether soluble fraction was atactic poly (1-butene), heptane solube
fraction was stereo-block poly(1-butene), and heptane insoluble fraction was isotactic one. The isotacticity,
glass transition temperature and crystallinity of the polymers soluble in boiling heptane were increased with
decreasing polymerization temperature. At lower polymerization temperature (30T and 0C ), the polymers
with the degree of crystallinity over 30% had two melting peaks which were 43C /55C and 85T /887,
respectively. But at higher temperature (40C ), noncrystalline polymer obtained from heptane-solube
{raction was characterized by WAXD and DSC. The relationship between the propagation mechanism and
the microstructure of the prepared products was studied by 3C.NMR. It was indicated that the 1, 2-
insertion was easier than 2,1-insertion.
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