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Fig. 1 Comparison of anionic homopolymerization activities of PD, ST and MST monomers
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Fig. 2 x-t curves (a/c) and -In(1-x)-¢ curves (b/d) of equimolar binary copolymerization of MST/PD and ST/PD at

different temperatures
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Fig. 3 x-t curves (a/c) and -In(1-x)-¢ curves (b/d) of MST/PD and ST/PD binary copolymerization under

different comonomer ratios
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Fig. 4 x-t curves (a) and -In(1-x)-¢ curves (b) of MST/ST binary copolymerization under different comonomer ratios
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Fig. 5 x-t curves (a) and -In(1-x)-¢ curves (b) of MST/ST/PD=1/1/2 ternary copolymerization at different temperatures
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Fig. 6 x-f curves (a) and -In(1-x)-¢ curves (b) of n(MST)/n(ST)/n(PD)=1/1/2 ternary copolymerization at different ratios
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Tab. 1 Copolymer composition and reactivity rate in PD/STs copolymerization system

Comonomers Kelen-Tiidos
77°C Conversion (F(M,)/F(M.)") PD,, %"
M, M, n n L'n
ST PD 50 16.6% (50.02/49.98) 91.13 0.041 0.065 0.002
MST PD 50 18.9% (49.55/50.45) 92.92 0.020 0.149 0.003

all polymerization reactions were performed in cyclohexane with n-BuLi as initiator: [M,]:[M,]=1:1, monomer/solvent = 0.6 g/ mL,
[n-BuLi], = 22.4 mmol/L; * determined by 'H-NMR; * determined by 'H-NMR
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Fig. 8 'H-NMR and “"C-NMR spectra of binary copolymer products
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Fig. 9 Standard curves of MST/ST binary copolymerization components
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Anionic Copolymerization of Styrene, 1,3-Pentadiene and p-Methyl-Styrene

Zhuowei Gu', QiaoQiao Xiong', Shuai Yang', Fengli Xie', Chengjun Peng', Linlin Gong’, Zhenyin She’, Jinkui Xia®,
Zhe Xiao’, Jundong Xu", Lijun Li', An Li', Kun Liu'
(I .College of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology, Hunan 414000,
China; 2. China Petroleum and Chemical Corporation Baling Branch, Yueyang 414000, China)

ABSTRACT: 1,3- Pentadiene can undergo anionic copolymerization with styrene derivatives to give special
alternating sequence- controlled copolymers, which have significantly applications in the area of impact resistance
of resins and toughening agents. In this article, a series of copolymers were obtained via anionic copolymerization
using styrene (ST), 1,3-pentadiene (PD) and p- methyl- Styrene (MST) as monomers and n-BuLi as initiator. The
copolymerization kinetics analysis as well as the microstructure of copolymers was investigated in detail and some
results show that :(1) the hopolymerization activities order is ST>MST>>PD and all polymerization kinetics analysis
all show the evolution of -In(1-x) versus t is strictly linear, and the copolymer yield easily reaches up to 100%; (2)
the real-time NMR analysis show the composition of PD in poly(PD-alt-ST) or poly(PD-alt-MST) is constant (Frp=
50% ), and the NMR spectra results together with the reactivity ratio data all prove the alternating sequence
microstructure. Moreover, the PD monomer has priority to undergo 1,4-addition reaction to give the predominant 1,4-
units; (3) the alternating copolymerization and terpolymerization proceed in a living and controlled manner, and the
molecular weight is well agreement with the theoretical value, also the molecular weight distribution is lower than
1.10; (4) in the case of n(MST)/n(ST)/n(PD)=1/1/2 system, the composition of PD in terpolymer is constant (Frp =
0.5) and the evolution of styrene composition (Fsr or Fusr) versus x is strictly linear; (5) based on the dual-alternating
copolymerization strategy of PD, the possible alternating polymerization mechanism was proposed.

Keywords: 1,3- pentadiene; p- methyl- styrene; styrene; alternating copolymerization; living and controlled

polymerization; polymerization mechanism



