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Figure 1  Apparatus of living anionic polymerization under high vacuum conditions in the earl stage
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Figure 2 Appratuses of Hellenic and Candian technique in high vacuum technique
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r; ﬂ Construction of Apparatuses

Modification of Opeartion
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Modified Apparatus for for Titration Reaction
Synthesis of Dilithium Initiator
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Figure 3 Modification of apparatuses and method of high vacuum technique
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Figure 4 Synthesis and applications of multi-functional lithium initiators
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Figure 6 Modified apparatuses for dilithium initiator
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Figure 7 Synthesis of comb-like and dendri-like polymers using macro-monomer method

FERTEA KM RE T —RIBACRAY . H L T — P RAURE B B BB 0, i 9
PR,

[F] I, Hirao 553K & AL BB 7Bt — & M T 78 BIELL I 32 64 B E LR S0
T Sy ek R T R R An el 10 Bk,

Hirao 58— 0430 — 2 BAVR N7 I 5 A T BCIRER A A et ™ B IR & L T 454 B
) ZRMBCIRR ST anlE 11 B,

TEMCFER > Hirao SRR 7 005 (AF M) R ACIR IR & W HEAT 1 RAE, 153 1 EOULAY B ASOIR 2R
EWHTFHIES MG X 45 RABRE K B A NS SR S A B S RAEF SR R SR
2.4 RREUREHMER

RARZR B PIRETRR) 4 T A e Rk s | 7 Tz 5 . SRS %??Aﬁﬁ:ﬁﬁ:/‘\ﬁiﬂ%

BEVCHEBKABFF LT X & TR T B R R B AT 431 P (G [R) i e L2
AR A IR EY) & 5%, VT8, Deffieux %ﬁ{}\u%?ﬁﬁfﬁ%ﬁ(AFM)%fﬁ %?UEM,
HIFRIRAS TS s 12 i,




.40 . =4 F @ W 2011429 H

sec-Buli

living polymer

Methanol

Purnification part

K8 REPRTIE G MR B

Figure 8 Apparatus for the macromonomer method
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Figure 10 Synthesis of 7-arm and 64-arm stars
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Progress in Studies on the Methodologies of Living Anionic
Polymerization Using High Vacuum Technique

MA Hongwei, LI Yang*y ZHANG Chun—qing » WANG Yurong
(State Key Laboratory of Fine Chemicals, Liaoning Province Key Laboratory of Polymer Science and Engineering
Department of Polymer Science and Engineering, Faculty of Chemical, Environmental and Biological Science

and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract ; Living anionic polymerization is the primary method to synthesize the polymers with
complicated topological structure, such as cyclic, dendritic and miktoarm star polymers- High vacuum
technique is a powerful tool for the theoretical researches because excellent experimental environment
free from impurities can be obtained- The studies on methodologies of living anionic polymerization
using high vacuum technique were summarized- Some aspects, such as multifunctional initiators,
macro-monomer; iterative titration coupling method, synthesis of cyclic polymers and new type
functionalized polymers and combination of anionic polymerization and click chemistry; were
introduced -

Key words: Living anionic polymerization; High vacuum technique; Studies on methodologies



