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Fig. 1 Scheme of synthesis routes of PI
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Fig. 3 Relationship between 3, 4-structure of PI and
added THF

NGRS T 2%

Ak, 7E 58 4 A R 25 78 7 % in P-complex,
PI3,4 454 %4 T — S w4 . o Wi T P-
complex 5 Li " T3 i A B AE 27 B THF i
R Z. 3T P-complex 4 8K B 23 i) 437 B, A 1
B R T PGP IE 7 55 5 X 2 ] 3 18 1Y
ROBE {75 98 18 HE A Tp 3,4 S5 MR HE A, AT
PE T PLAY 3,4 S5k %,

P-complex J& fi — /> H. A7 2 5 45 #4914 it g 5t
P 5 — AN T 2H R, S B BT 45 3 e e
B A Y, Li-NMR HE 52 5 5 3 o A OE e
Fuf 2 6] B A PR 4 BT R 45 8L P-complex
BEHlIp A TR ELERIAA T WA Ty m:
(1)2 Fp Li &b F [Fl— k27 45 , & B P-complex
5 n-Buli B 45 54—, 15 Ip B R G
PR TR PEME 5 (2) P-complex B BR 1Y 2 [H] i
FH, 5 Ip 36 o A IE 7188 F X5 VE H I, P-complex Fit
31T LAAR G Hb S 353 M o 8 X 22 i 3 i
R REEES 3,4 S5 A

The channel space was not suitable for
1,4-polymerization

The channel space was suitable for
3,4-polymerization

Fig. 4 Interaction mechanism of P-complex and ion pairs
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Fig. 11 Relationship between structure percentage in PI and

polymerizing conversion at 20 °C with and without P-complex
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Fig. 12 Relationship between structure percentage in PI and

polymerizing conversion at 30 °C with and without P-complex
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Effect of P-complex on 3 ,4-Structure of Polyisoprene

during Anionic Polymerization

Tian-yi Li, Bo Chen, Shang-han Wu, Min-ze Shu, Yong Guan” , An-na Zheng"
( Shanghai Key Laboratory of Advanced Polymeric Materials, Key Laboratory for Ultrafine Materials of Ministry of Education ,
School of Materials Science and Engineering , East China University of Science and Technology, Shanghai 200237)

Abstract  Polyisoprene ( P1) with high 3 ,4-structure content (78.76% ) was synthesized by anionic
polymerization using n-Buli as the initiator and tetrahydrofuran/cyclohexane as the mixed solvent. P-complex
was also introduced into the system to improve the controllability of the polymerization. The molecular structure
was characterized by 'H-NMR. Results indicated that when n-BuLi was used as the initiator, the polymerization
rate and molecular structure of the products were determined by the channel space between the ion pairs. When
the channel space was compatible with the requirement for inserting of the monomers, the polymerization rate
would be maximum. The channel space required for 3,4 polymerization of isoprene is the smallest. P-complex
with same lithium atom as initiator and large steric hindrance can adjust the channel space between the cation-
anion pairs. P-complex can partially block the channel space. Therefore ,the introduction of a small dosage of P-
complex could not only accelerate 3,4 polymerization,inhibit 1,2 and 1,4 polymerization effectively, but also
increase the content of 3,4-PI. On the contrary, with the increase of the temperature, the channel space
expanded , resulting in the decrease of 3,4-PI content and the increase of 1,4-PI content. The higher the
temperature was,the more content of trans-1,4-PI would be.

Keywords Anionic polymerization, Isoprene, Polymerization mechanism, Microstructure
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