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Tablel Copolymerization of ethene and 1,3-butadiene with CpTiCl/SiO,?

Run  cocatalyst time yield M,° My/M,° C, content®
(h) (9) (°C) (mol %)

1 iBU?,Al—PthB((.‘,6|:5)4 1 0.11 79000 10.0 0.77

2 “ 2 0.23 82000 95 0.81

3 “ 6 0.53 95000 15.0 0.86

4 OctzAl-B(CgFs)3 1 0.10 79000 6.3 2.5

5 “ 2 0.18 76000 7.0 2.4

6 “ 6 0.39 81000 7.1 25

#Polymerization conditions; 100-mL stainless steel autoclave; ethyene, 2.8 g; 1,3-butadiene, 1.4 g; toluene, 10 mL; temp.,
0°C; Ti, 20 umoal; B, 20 umal; Al, 1 mmoal. b Determined by GPC. ¢ Determined by IH NMR.
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Table 2 Oxidative degradation of poly(ethene-co-1,3-butadiene)

C,content”  Before degradation After degradation 0 B a

MOl%)  My® My/M,® Tnd Mo® My/M,® To 0NN
0.82 76000 12 127 8100 83 133

25 81000 71 124 4100 2.1 131

0 (PE) 54000 71 132 54000 71 132 e

#In a100-mL stainless steel autoclave; copolymer, 0.1 g; 1IN KMnO,4/H-0, 50 9 @ ) !

ey N
mL; nitrogen atmosphere, 130 °C, 2 h. ® Butadiene content. ¢ Determined by © L ‘J
GPC. ¢ Melting point, °C. B “4; AAAAAA T -
R
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Table 3 Copolymerization of propene with 1,3-butadiene using an isospecific zirconocene catalyst &
and metathesis degradation of copolymer with ethene
mole content of each C=C average amount of each unit

Figure 1 “CNMR spectrum of the
product after oxidative degradation

sample M,° Mu/M ;I'g bond® per polymer chain®
(C) 1,4BD 1,2BD ChanEnd 14BD 1,2BD ChainEnd
before 49000 2.1 150 0.23 0.06 0 2.7 0.6 0
after 24000 1.9 151 0.03 0.05 0.38 0.2 0.3 2.1

 Polymerization conditions: 100-mL stainless steel autoclave; propene 3 g; 1,3-butadiene 0.2 g; toluene 40 mL; temp. 0 °C;
time, 24 h; Me,Si[1-Ind],ZrCl,, 5 pmol; MMAO 10 mmol. ® Metathesis degradation conditions: 100-mL stainless steel
autoclave; poly(propene-ran-1,3-butadiene), 0.3 g; ethene 11.5g; chlorobenzene 20 mL; temp. 140 °C; time, 48 h; WClg, 0.3
mmol; SnMe, 0.6 mmol; propylacetate 3 mmol. ¢ Deterrmined by GPC. ¢ Determined by 'H NMR. € Calculated by *H NMR
and GPC.

gbbogbooobotu-14bbooobuooboboooboobboobooobbooboobo
D0000000000000000000000000000000000 0000000000
000000000000 0DODO0D0ODOO0Table3smmOoOOoOoOOoOOOOODOOOO 14BDOO
goooobooboboobobo 12BD O00O00OO0O0OO0OOOOOOOLOOOODOOOODODOD
gbboobboobuoobboobobbuooboobobooobooboo 14BDO000O0O0DO0
gbooooooooooooooooooooooooooooooooooooooooooooo
gbogoobooboobbooboobboobooboooboobbobobooboooboDbon
gboooboboobogbooooboo

good

oboobooboooboobooobobooboooboobbooboobboobbooboooD
gbooob 140000 pPOOOOODOODOOODO0O0O0OO0O POODOOOOOOODOODOOOOn
gooooooooobo pOO00O0DOO0OODOOOODOOODOOOODOODOODOOOODOOOOnDO
gbooaobboood

References

1) T. Shiono, O. Y oshino, aT. Ikeda, Macromol. Rapid Commun., 2000, 21, 1297.

2) T. Ishihara, T. Shiono, Macromol ecules 2003, 36, 9675.

3) T. Shiono, N. Naga, K. Soga, Makromol. Chem., Rapid Commun., 1993, 14, 323.
*0 0 0O 0 E-mail, tshiono@hiroshima-u.ac.jp; Tel, 082-424-7730, Fax, 082-424-5494

15


mailto:tshiono@hiroshima-u.ac.jp

