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Fig. 1 IR spectrum of poly (propylene-

Fig. 2 IR spectrum of poly (propylene-
co-4-pentenol-1)

co-4-pentenyl acetate)

NMR S 0., = 3.5 RFEE-NZEik, RPRRYPHLFE —CHO—4
3, W& AR BB\ ML EAL B, ZUT Tab. 1 1, 5/ Grant-Paul SHOHHE
BANEBRMEA BB, FEBRE. WANEHETHFENRIGRE THLEA
BRI 6., = 40.6,42.8 WRIIE, SCHIBR IR LML~k , FTRIAGRIBREE AR A
WOBEREWE M.

Tab. 1 The *C chemical shifts of poly (propylene-co-pentenol)

Peak a b c d e f 4 h
Sexp 20.1 27.4 28.8 30.4 32.0 42.2 45.0 61.8
Seat® 20.9 27.4  30.6 31.3 32.2 42,8 44.9 62.8

* Calculated by using Grant-Paul parameters.
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Fig. 3 The dependence of copolymer Fig. 4 :Plot, of copolymer ccmpcsitice(F,)
composition(F,) and yield upon Al/Ti and yield versus} PTMS concentration
ratio ([PTMS] = 0.51mol - 17", (Al/Ti=6, [Ti]=1.70X10"?mol - 17},
[Ti] = 1.70%X 10" ?mol - 17%,50°C, 50C)
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Fig. 5 Plot of copolymer composition (F,) and Fig. 6 Plot of copolymer composition (F,) and
yield versus polymerization temperature yield versus concentration of;TiCly, ([Til)
([Ti] =1.70%10"*mol - 1!, Al/Ti=6, (Al/Ti =6, 50°C, [PTMS] = 0.5Imol - 17%)

[PTMS] = 0.51lmol - 1"%)
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YREER & WIS M PO MBI T Tab. 2, WL PTMS jREEHEN, PAIMNS
FERERER/ . HREHSFERBRFREOLRS L SRAEER ST RE & 17,
AU =R EREAT —ER R, ERERE PTMS BE5RFEER.

Tab. 2 Effect of PTMS concentration on propylene consumption rate(R,)*

No. 1 2 3 4 5
[PTMS](mol - I™1) 0 0.05 0.21 0.31 0.52
R, % 10*(g/min) 7.96 4.13 2.71 1.18 0.94

* [TiCl;] = 0.018mol - 17!, A1/Ti = 6,50C
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Fig. 7 Kinetics behavior of copolymerization Fig. 8 TGA curves of i-PP (1), Poly
of propylene with monomer PTMS (propylene-co-4-pentenol-1) (2) and

Poly (4-pentenol-1) (3)
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Tab. 3 Effect of copolymer composition (F,) on melting point (T )

Sample No. ) 1 2 3 4 5 6 .
F, (mol%) 0 1.5 2.78 5.18 6.68 7.96
T o(C)* 164 159 157 156 156 155

* Determined by DSC,
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243 MigREH BIIUBERE S.2mol% HREWAISILIREX: Al/Al 140 kg/cm?,
Al/PE 55kg/cm’, T fARRPUBIEXMLLIALY, BT MEE S, TREENSIA, KKKE
TRA AR (I Al FORRERE .
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REZ, ERFHRABORRER S, AR ELNBREERFRS, RARCHEBELEER
T 150°CRRIT #4518 ™,

BRIV B SR ERR BT R AR ESK, SRS EH, REOSIARE
BRNE T HEE R e, B AR,

£ % X W
[1] Natta G, Dall’asta G, Mazzanti G, et al. Angew Chem, 1959, 71:205
[2] Yocum R H, Nyquist E B. Functional Monomers, New York:Marce Dekker, 1973
{31 Chung T C, Raate M, Berluche E, et al. Macromolecules, 1988, 21:1903
[{4] Chung T C.J Polym Sci, Polym Chem Ed, 1989, 27:3251
[5]1 Boor J Jr. Ziegler—Natta Catalysts, Polymerizations. New York: Academic Press, 1979, 532
[6] HBEFER-EHRBER. HEFBLFFER,1992,13; 1609
[7] #HEHEAHEAZE, LT HEHEEHRHE,1990,192
[8] EFHIE, "C-BRARNMBEHNA, LR AFITLHKE,1986,87
{93 Pritchard J G. Polyvinyl Alcohol: Basic Properties and Uses, New York: Gordon and Breach,
1971



4 3 TER%: SRREKN-BBRAAREWARIRYRE 471

INVESTIGATIONS ON COORDINATION COPOLYMERIZA-
TION OF OXYGEN-CONTAINING MONOMER WITH
1-OLEFIN AND CHARACTERIZATION OF
THE COPOLYMER

XIANG Maoliang, FENG Linxian, WANG Qi, FAN Zhiqiang, YANG Shilin
(Department of Polymer Science and Engincering Zhejiang University, Hangzhou 310027)

Abstract Copolymerization of propylene with oxygen-containing monomer, 4-pe-
ntenoxyl trimethyl silane (PTMS), was studied under Solvay TiCl,;/Al(i-CH,); ca-
talyst system. Poly (propylene-co-pentenol) was synthesized by deprotecting trime-
thyl silica group, and characterized by IR, NMR method. The effect of polymeri-
zation condition, e.g., Al/Ti ratio, temperature etc., on the copolymer composition
and yield was studied. The copolymerization kinetics was satisfied with that of
propylene with l-olefin. Furthermore, the copolymer was found having good physi-
cal properties, such as high melting point, isotacticity, crystallinity, good adhesive
ability and antidegrading ability.

Key words Polyolefin functionalization, Coordination copolymerization, Oxygen-

containing polar monomer, Propylene





