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Table 1 The Polymerization conditicn and results of MMA, MA and
VAc initiated by KPO-Cr{ Ac), system

Mole ratioof* T t Yield M,
No. M - My
M:1:S () by (%) (oY
1 MMA 50:1:50 20 72 94 204 1.18
2 MA  100:1:100 0O 24 99 403 1.32
3 VAc  50:1:50 20 72 40 2.1 1.72

* M:Monomer; I:Initiator; S:Dimethyl formamide
b Measured by GPC method
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Fig. 2  Relationship between In {({ M ]o/[ M]) and
polymerization time at 0'C after initiator system aged at
0C for12 h
[MMA],:[DMF]y: [KPOly: [Cr{Ac), ], =25:100:1:1
[MAJy:[DMF],: [KPO: [Cr{ Ac);]o = 50:100:1:1
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Fig. 3 Relationship between M, and conversion of MMA
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Fig. 4 GPC curves of PMMA obtained Ly different

conditions

a) Initiators system was not aged

b) Initiators systern was aged 3h at 25C
) Initiators system was aged 12h a1t 0C
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Table 2 The initiator efficiency of KPO or BPO and C** aged on

different temperatures

(1o T t M, M,

£(%)

Monomer Initiator

(107 %d- L' HT)  (h)  (10%) (10%)

MMA  KPO 11.2 ] 12 0.26 0.87 30
MA KPO 3.6 0 12 0.45 1.70 27
MMA  BPO 5.6 0 12 0.52 15.8 3.4
MMA  KPO 11.2 10 0.52 1.80 14
MMA  BPO 5.6 10 0.52 43.0 1.2

MMA BPO 5.6 20

3
3

MMA  KPO 2.8 20 3 1.04 20.4 4.8
3 0.52 105 0.5
2

MMA  KPO 5.6 25 0.52 52.0 1
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STUDY ON “LIVING” RADICAL POLYMERIZATION INITIATED BY AGED
CHRONUM(II) ACETATE AND KETOPINYL PEROXIDE

LI Zengchang, WU Chengpei, PAN Caiyuan
{ Department af Polymer Science and Engineering , University of Science and Technology of China , Hefei 230026}

Abstract Ketopinyl peroxide (KPQ) was synthesized by the reaction of ketopinyl chioride with Na,(; in
the presence of 15-crown-5. The reaction of KPQ with Cr(I1) formed radicals, anions and Cr(IIl)s. The
radicals existed as “free” radicals and in the form complexes which consisted of radicals, anions and
Cr(1I1)s. After aging of the redox system,the “free” radicals were terminated by the coupling reaction, but
radicals in the complexes were relatively stable due to the f-keto group and steric effect,and initiated methyl
(meth). acrylate to polymerize with “living” characteristics, when polymerization was carried out bellow
30T . Other monomers, vinyl acetate, hydroxyethylene methacrylate and acrylic acid ( AA) could be
polymerized using this initiator system and crosslinked PAA was obtained in several minutes. The initiator
efficiency ( f) of the aged KPO and C¥** was intensively affected by the aging temperature,and varied from
30% at 0C to 5% at 20T.

Key words Living radical polymerization, Redox initiator, Ketopinyl peroxide initiator efficiency, Aging



