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Scheme 1 Pathway for reversible addition-fragmentation chain transfer (RAFT) polymerization

Table 1 Conditions and resulis of the polymerization of DMAEMA®

CTA T(C) Time(h) Conv* (%) Mo Mo nmn M3 cec M.in

ECPDB 85 10 52 8432 49723 18300 1.19

ECPDB 85 24 62 10002 27586 15500 1.14
CDB 60 i6 30 14402 36696 22200 1.19
CDB 80 12 40 19112 45802 38100 1.41
CDB 80 24 40 19112 52082 33900 1.27

*PDMAEMA prepared with molar ratio DMAEMA/ECPDB/AIBN = 1000/10/1 and DMAEMA/CDB/AIBN = 3000/10/1
"Conv (%) = [0/ (Jo1a+ Fa2u)]x 100% . Where I and I, 5 are the integral values of the peaks at & = 4.04 (polymer 0—CH, ) and 4.24

( monomer 0—CH, } , respectively
“Calculated according to equation (2} in g-mol ™'
4Messured by GPC
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Table 2 Conditions and results of the polymerization of DMAEA®

Time  Comv"

CTA (LT M, w0 M.ovwe M opc? M."Mg
(h) (%)
PEDR 90 24 56 8266 7408 6390 1.05
PEDB 70 12 60 8838 9410 8270 1.13
PEDB 70 24 64 9410 10841 B160 1.12
PEDB 60 o3 62 9124 10125 7270 1.18

* PDMAEA prepared with molar ratio DMAEA/PEDB/AIBN = 500/5/1
¥ Caleulated according to equation (1) in g-mol ™'

¢ Caleulated according te equation (2) in g-mel ™!

9 Measured by GPC
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BEon ., FEEH 35 #E¥B _FNERSE
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BE A FIB-GIE T2 (Al By IT B, ] {5 7 336 hn Y by 3¢
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DMAEA R4 E MMM A EE#TH HERK
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REVERSIBLE ADDITION-FRAGMENTATION CHAIN TRANSFER
POLYMERIZATION OF 2-( DIMETHYLAMINO)ETHYL
METHACRYLATE/2-( DIMETHYLAMINO)ETHYL ACRYLATE

XIN Xiugiang, WANG Yanmei, PAN Caiyuan
( Department of Polymer Science and Engineering, University of Science and Technology of China, Hefei 230026)

Abstract Poly (2-( dimethylamino ) ethyl methacrylate ( PDMAEMA) and poly (2-( dimethylamino) ethyl acrylate
(PDMAEA) were prepared by using chain transfer agents ( CTA), dithioesters ( 2-( ethoxycarbonyl) prop-2-yl
dithiobenzoate( ECPDB) , cumyl dithiobenzoate( CDB) and 1-phenylethyldithiobenzoate ( PEDB) respectively, through
reversible addition-fragmentation chain transfer (RAFT) polymerization . The molecular weight and molecular weight
distribution of PDMAEMA and PDMAEA, were measured by gel permeation chromatography ( GPC) and nuclear
magnetic resonance spectrometer {("H-NMR ). The results showed the molecular weight distribution of PDMAEMA
was narrow when the ECPDB/AIBN and CDB/AIBN as the initiator respectively . But the theoretical number average
molecular weight M, was not in good agreement with M g and M, i . It demonstrated that the molecular weight
of polymers could not be controlled. Its reason is probably that the balance of the reversible addition-fragmentation
chain transfer is disturbed by unapt match of monomer and CTA . With changing monomer or CTA, the molecular
weight of polymers can be controlled . Compared with the CDB/AIBN system, the molecular weight distribution of
PDMAEA by using PEDB/AIBN was narrower,and the molecular weight was controllable.

Key words Reversible addition-fragmentation chain transfer ( RAFT}, 2-( Dimethylamino } ethyl- methacrylate
(DMAEMA), 2-(Dimethylamino)ethyl acrylate(DMAEA ), Polyelectrolytes





