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10wt% @i, F—10C A MN-K 5|8 THEE., 410 GRERFEIRE
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fek ik, EESERBDTRAERE, BRLARHERITE D, X,
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2.1 Poly (Bd-b-DMS) &5

2.1.1 5l%FERE AVESIAMSTSIRT AES, HBALHRLHBEEMFER
AHEfE D, FRELY., AT HFERTHAHEER % Poly(Bd-b-DMS) Hy5IA M,
1228 TIET %4 (»-BuLi) 8 MN-Li 5]k %& D, BJLA & & FIG(RREIEH, EH
WERSHERE THF ,ZEKIR (DOX) HEK (TOL), XK. Ikt (CH) DUIRXMAER

Tab.l Results of D, polymerization by MN-Li and n-BuLi

No Solvent Complex Complex concentration (D,}(vol%) Polymer condition Conversion
(vol%) (°cxh) (%)
1 - — — 100 60X 24 0
1 THF - — 40—80 60%X12 0
6 THF 2G 14 40 60X14 0
7 THF 12C4 3 40 60X20 25
5 DOX - — 40 75%X20 0
5 DOX 2G 16 40 75%X24 0
5 DOX 12C4 4 40 75X 24 0
2 CH - — 10—80 60X12 0
4 CH 2G 10 10—33 75X16 Q
4 CH 12C4 2 33 75X 16 0
12 CH DMF 10 50 70X12 44
9 THF/TOL — - 40 70X 12 0
9 (60/40) 2G 14 36 7012 0
9  THF/TOL 12C4 3 40 70%12 47
9 (60/40) DMF 7.5 38 7012 57
11 THF/CH DMF 9 40 70X24 66
(40/60)
3 DOX/TOL 2G 14 36 60X12 0
3 (50/50) 12C4 3 40 60X 12 0

HIER A Y D, BIWIRIKE % 20—80 vol %; A IRET 30—80°C i, RI1FIHT
D, EARLETRANMBY R, MBI LT ILA:
2111 ZAa¥—L B FE (2G), MEEAREX 16vol%, ¥ D, ANEAVIL
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2.1.1.3  12-5%-4 (12C4) £ THF ¥ THF 5HEpBSEHFT, a{g# D, F H R
&M DOX RAERMEEH D, DRNEQRABEFTSEREEM, 12C4 AR
2—4 vol %,
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HREH.

A—ITHE,E ERENFET,L, MN-K 45| % FkEE D, REEEA,
212 TZH#5 D, HrEEHE

R 1HEME D, RENHEMEHT, BT, D, BF e 7R T RE LS,
EREGRT—BEREEERSE. BLERRMEEIRT K (PBI), TESIIRE
ROHEERS (PDMS). ERSMNERERT ZHEE5|% D, HiEREE D, &
KR @#EIHHRTE, BRERGEBETRBEESH R, B IRNERENREE
D, FRREE.

Tab. 2 Weight loss of vulcanized poly(Bd-b-DMS) membranes after

Soxhlet extraction with benzene for 36 h

Vulcanization condition Weight before extraction Weight after extraction Weihgt loss
(& (® (®
30 C X 30 min 0.1244 0.1177 3.8
30 °C X 30 min 0.1376 0.1324 3.8

Tab.3 Effect of block copolymerization conditions on D, conversion

at equilibrium

No Temperature [LE] Mk(Bd) [D,] Xe
e X 10°(mol/kg) X 1074 (wt%) (wt%)
57 30 3.6 4.6 15.7 4.3
49 28 3.4 5.0 19.0 27.4
21C 10 2.9 5.7 20.7 31.2
56 20 3.0 5.2 25.1 37.1
61 30 0.8 20.0 25.4 38.4
83 30 1.4 11.8 25.0 37.6
75 30 1.7 8.0 29.7 47.0
90 35 2.7 9.8 30.5 48.7
36C 22 2.9 6.4 43,6 57.6

Where: [LE] stands for the concentration of living chain ends; Mk(Bd) represents the cacula-
ted M, of PBd blocks; and Xe is the D, conversion at equilibrium

MN-K 854 TZiKk D, ®E, BIfE7E MN-K RE RIS EHhhesfET
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| I k

K+, ~0Sids— PBd — Si0 3—, K+ + 2D, —=
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CH,
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ln< > k, » K"[LE]" - s (2)
X — X

Tab.4 Apparent rate constants of D, block copolymerization initiated

by PBd living chains

No. [LE] %X 10°(mol/kg) [D,1(wt%) Mk(Bd) X 107* k,(kg/mol-h)
58 .3 25.6 12.0 9.6
69 .7 26.4 10.0 10.2
72 1.5 29.9 10.0 11.0
110 2.9 25.1 5.0 9.4
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STUDIES ON THE BLOCK COPOLYMERIZATION OF
BUTADIENE AND OCTOMETHYLCYCLOTE-
TRASILOXANE
1. SYNTHESIS OF THE BLOCK COPOLYMERS AND D, RING-
OPENING KINETICS
PANG Yongxin

(Department of Polymer Materials Science and Engineering, South China University

of Technology, Guangzhou 510641)

LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract Block copolymers of polybutadiene and polydimethylsi loxane, poly (Bd-
b-DMS), were prepared by sequential addition of butadiene and octomethylcyclote-
trasi loxane(D,), using potassium a-methylnaphthalenide as initiator. Results show that
final conversion of D, varies significantly with its initial concentration, but not change
with the molecular weight and living chain end concentration of polybutadiene
blocks; and also not with the polymerization temperature within 10—40°C. Studies
were also made on the ring-opening kinetics of D, during block copolymerization
initiated by polybutadiene living chains. It is shown that the kinetic procedure is
similar to that initiated by small molecular anionic initiator. And the apparent rate
constant for D, propagation is found to be 10 kg/mol<h in THF at 30 °C, and the
corresponding apparent activation energy to be 28.3 kJ/mol.

Key words Butadiene, Octomethylcyclotetrasi loxane, Block copolymerization, Ri-
ngopening polymerization kinetics





