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Fig. 1 UV-Vis spectra of coupling product, CepCl, and
PS in toluene solution

a) PS coupled with Ce €1, ( Co C1,/Li = 0.066 , molar
ratio}; b) CeCl,: e) PS
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Fig. 2 FT-IR spectra of PS before and after coupling

reaction
a) CuCl,; b) PS before coupling reaction; ¢} PS after

coupling reaction
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Fig. 3 RI GPC of PS belore and after coupling
reaction

a} PS befare coupling reaction; b} PS afier coupling
with CeoCl, 3

Coupling time: 1 h; Coupling

temperature: 60°C ; CyCl,/Li = 0.066( molar ratio)
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Fig.- 4 Kl and L'V GPC of PS after coupling reation
a) RI detector ; b) UV detector set at 340 nm
Coupling time: | h; Coupling temperature; 60°C;
CeoCl,/Li = 0. 16 molar ratio)
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Fig. 5 UV-Vis spectra of P5-5-Plp before and alter
coupling reaction
a}) PS-5-Plp before coupling reaction : b) PS-4-Plp after

coupling reaction ; ¢} CeCl,
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Fig. 6 GPC of PS-4-Plp before and after coupling
Teaction
a) PS ; b) PS-5-Plp before coupling reaction; c) PS-

b-Plp after coupling reaction
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Scheme 1 Two possible mechanism of coupling reaction
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Table 1 Results of titration experiments

Volume of used Volume of used acid Propontion of
Sample  acid titrating  titrating hydrolysis substitution in eoupling
total alkali( ¥, ) products( V) reaction( ( V-V, )/ V)
1 5.60 0.95
2 5.50 0.90
3 5.60 0.9
Average Value 5.56 0.92 83.5%
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COUPLING EFFECT OF CgCl, ON ANIONIC LIVING

POLYSTYRENE AND ON POLYSTYRENE-5-POLYISOPRENE
BLOCK COPOLYMER

YU Jun, LIANG Yuhua, LIU Qingchun, HUA Jing, CHEN Dianbao
( College of Polymer Science and Technology , Qingdae University of Science and Technology . Qingdas  266042)

Abstract  On the basis of former reports, Cg Cl, was used as a novel coupling agent to react with active polymer
chains in anionic polymerization of stytene and copolymerization of styrene and isoprene initiated by n-Buli,
respectively. The UV-Vis spectra of coupling products showed that Cq Cl, was bonded to the polymer chain. The
various samples were analyzed by GPC using a refractive index(RI) detector and an ultraviolet(UV) detector set at
340 nm for the absorption of Cq, and its derivatives. The resulls revealed that there is a new peak containing Cg, afler
coupling reaction between (g Cl, and polymer chains,and the polydispersity of the coupling products is broadened,
which demonstrated that coupling reaction has taken place and polymer chains are covalently bonded to the molecule
of CgCl, . It was calculated that about two polystyrene chains are attached to a CyCl, molecule, and it demonstrated
that two mechanisms, 1 . e. substitution reaction and addition reaction , have taken place simultaneously during the
coupling reaction.

Key words Fullerene chloride, Coupling reaction, Anionic polymerization, Anionic copolymerization



