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Table 1 The result of polymerization of various monomers( using a 1:5 molar mixture of AIBN and CTA)

Polymer Monomer{ mol/L) T{C} Time{ h) Conv( %) Moicay L p PDI"
h-1 St(7.89) 80 95 78 1035 1330 1.09
P2 S1(7.89) 80 9.5 50 758 827 1.19
Pt-3 Su(7.89) 130 29 99 6198 5130 1.18
P4 St(7.89) 130 29 99 6198 5220 1.22
PMA-1 MA(11.1) 80 143 89 5592 5830 1.10
PMA-2 MA(IL.1) 20 i 57 3666 020 1.13°
PMA-3 MA(11.13 130 119 99 10158 10100 1.23
PEA-1 EA(9.24) 80 337 48 4805 5920 1.12
PBA-1 BA(6.93) 80 71 31 2088 3800 1.10
PBA-2 BA(6.93) 80 168 67 4234 7710 1.18
PBA-3 BA{6.93) 130 119 95 9798 9420 1.11
PMMA-1 MMA(9.4) 80 4.8 40 3856 3310 1.46
PMMA-2 MMA{9.4) 80 12.5 n 2283 2770 1.25
PMMA-3 MMA(9.4) 130 19 9 94077 6930 1.18
PBMA-1 BMA(6.29) 80 22.5 95 6764 7200 1.36
PBMA-2 BMA{(6.29) 100 15.2 76 25843 28400 1.28
PBMA-3 BMA(6.29} 130 29.5 96 1221 1650 1.10

" PDI1: Polydispersity index
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Table 2 The effect of the concentration of AIBN on the copolymerization of ethyl acrylate (EA} using the PMMA-SC(S)Ph as macro-CTA at 80°C °

Copolymer AIBN AIBN/CTA Time Conv Mo Moo PDI

x 10 { mmol) (molar ratio) (h) (%)
PMMAZ-b-PEA 0 0 2 46,2 14594 13600 1.57
PMMAZ-5-PEA 6.1 1:4.3 0.5 54.1 16616 14200 1.32
PMMA2-5-PEA 30.4 1:0.85 0.75 65.8 19611 52500 3.33
PMMA2-5-PEA 61.0 1:0.43 0.75 70.6 20839 56500 4.70

* PMMA-2: M_ =2770;:PDI = 1.25,2.6 x 10" ®mal; EA = 9. 24mol/L

Table 3 The change of molecular weight and polydispersity index (PDI) with conversion for bulk RAFT polymerizations of methyl methacrylate { MMA)

using the PMMA-SC{S)Ph as macro-CTA at 830°C"

AIBN AIBN/CTA Time Conv [Y M) PDI
Polymer
x 107 { mmol } ( molar ratio) {h) (%)

PMMA3-5-PMMA 3.8 1:6.4 1.3 39.0 20975 15700 1.80
PMMA3- b-PMMA 38 1:6.4 1.5 41.8 21984 21200 1.43
PMMA3-5-PMMA 38 1:6.4 5 57.4 27602 31500 1.43
PMMA3-4-PMMA 0 0 5 16.3 12800 16300 1.87
PMMA3-b-PMMA 0 0 8.2 17.2 13124 17400 1.83
PMMA3-4-PMMA 0 0 11.2 21.6 14709 18600 1.85
PMMA3-5-PMMA 0 0 15.7 29.6 17590 20800 1.82
PMMA3-5.PMMA o 0 20.4 50.1 24973 30100 1.1

* PMMA-3: M, = 6930;PDI=1.18,2.4 x 10™* mol; MMA = 9.4 mol/L.
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Fig.1 "H-NMR spectra {500 MHz,CDCL; ) of (a) PMMA M, = 4160,PDI = 1.36 and (b) PMMA-5-PEA M_ =7520,PDI = 1.48
Table 4 The polymerizations of various monomers using various polymers as macroinitiator
1st block Monomer AIBN T Time Conv
Copolymer x 10°(mol) (mol/L) x 10f(mol) () (h) (%) Moteay Mot PDI
PSi-b-PEA PS-3(9.7) EA(9.24) 3 80 5.6 99 98984 45560 1.68
PSt-5-PEMA PSi3(9.7) EMA(7.8) 3 80 5.6 71 71793 82900 1.34
PSt-5-PMA PS3(9.7) MA(LL.1) 3 80 5.6 78 82029 44076 1.74
PSi--PBMA PSi3(9.7) BMA({6.29) 3 80 5.6 50 51267 86300 1.44
PSt-5-POMA PSu(19.1) OMA(4.54) 6.1 80 169 56 31340 21700 1.75
PSt- b-PMMA PSi3(38.9) MMA(9.4) 6.1 100 0.7 78 61549 47000 1.34
PSt- 4-PBA P3(38.9) BA(6.93) 6.1 100 6.6 67 51290 63500 1.38
PBA-b-5t PBA2(5.2) St(7.89) 2.1 80 82 52 110208 124000 1.74
PBA-b-PEA PBA2(5.2) EA(9.2) 2.1 4 62 198227 224000 1.75
PBA-b-PMA PBA2(5.2) MA{11.1) 2.1 80 4 32 £10058 171000 1.58
PBA-5-POMA PBA2(5.2) OMA(4.54) 2.1 80 119 20 65997 81600 1.49
PBA-b-PMMA PBA2(12.9) MMA(9.4) 6.1 100 0.5 53 46266 40900 1.58
PBA-4-PEMA PBA2(12.9) EMA(7.8) 6.1 100 6.3 66 53946 65600 1.54
PBA-b-PVAc PBA2(12.9) VAc(10.8) 6.1 100 73 21 23120 20300 1.61
PBMA- b-PSt PBMAL(6.9) St(7.89) 3.6 90 24 72 93094 55900 1.75
PBMA-b-PBA PBMAI(6.9) BA(6.93) 3.6 80 78 72 92997 66800 1.65
PBMA- 5-POMA PBMAL(6.9) OMA(4.54) 3.6 80 78 72 93094 106000 1.61
PBMA-b-PMA PBMAZ{14.1) MA(11.1) 6.8 - 100 0.5 63 71026 81200 1.47
PBMA- b-PEA PBMA2(14.1) EA(9.24) 6.8 10 0.5 54 63891 63100 1.32
PBMA- b-PMA PBMA2(14.1) MA(11.1) 9.1 100 0.7 41 55560 69600 1.48
PBMA-5-PEA PBMA2(14.1) EA(9.24) 6.7 100 0.7 38 56500 64700 1.44
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SYNTHESES OF A-B TYPE BLOCK COPOLYMERS USING
1-PHENYLETHYL DITHIOBENZOATE AS RAFT AGENT

ZHUANG Rongchuan, CHEN Haohong, LIN jian, YE Jianliang, ZOU Yousi
( Department of Maserial Science , State Key Laboratory for
Physical Chemistry of the Solid Surface , Xiamen University, Xiamen 361005)

Abstract The syntheses of the homopolymers and diblock copolymers by adding dithioester as chain transfer agent.
First a series of monomers: methyl methacrylate (MMA), butyl methacrylate (BMA) , methyl acrylate (MA), ethyl
acrylate (EA), butyl acrylate (BA), and styrene (St) were polymerized in bulk by Reversible Addition-
Fragmentation Chain Transfer ( RAFT) polymerization. All of these homopolymers ( PMMA,PBMA.PEA.PBA.
PMA .PSt) have the controllable polymerization characteristics, the polydispersity index (PDI) is narrow (1.08 ~
1.30). At the same reaction conditions the rate of polymerization of the methacrylate is the fastest, styrene is
slower, acrylate is the slowest. The higher the reaction temperature, the faster the polymerization rate. The effects
of the molar ratio of chain transfer agent to initiator on polymerization and the effects of conversion and reaction time
on the molar mass characteristics of the prepared block copolymers were discussed. The diblock copolymers have the
characteristics of the controlled/living radical polymerization, that is to say that the real molecular-weight of these
copolymers is similar to the theoretical molecular-weight, and the polydispersity index is less than 1.80. When the
molar ratio of ABIN to CTA is ranged from 1:3 to 1:6, the copolymers with PSt as the first block also have
characteristics of the controlled/living radical polymerization. The 'H-NMR spectra of the homopolymer ( PMMA)
and copolymer (PMMA-5-PEA) showed that the synthesized polymers have functional groups, dithioester, at the
end of these polymers.

Key words Living radical polymerization, Dithicester, Chain transfer agent, Block copolymer



