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Fig- 1 Standard curve of Cu( 1) complex
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Table 1 Partition coefficient of CuBr2/ phen and CuBr/ phen between the

St phase and aqueous phase®

CuBr2/ phen CuBr/ phen
25°C 80°C 25°C 80°C
X 0.36 0.24 4.82 0.45
[Cu o/ [Cu i 0.26 0.19 0.82 0.31

St /water = 18/100 (g/g)ythe concentration of metal complex in orgnic
phase were calculated by the difference between the total concentration and
the concentration in aqueous phase; "The concentration of CuBr/phen

. . 2+
complek wak| ealeulated byl the releviant olvent ration of € /phen<
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Fig- 2 Absorption spectra of CuBrz/phen at room

tempeature and 80°C
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Fig- 3 Absorption spectra of CuBr/phen after oxidation

at room tempeature and 80°C
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Scheme 1 Process of emulsion polymerization by Matyjaszewski s mechanism
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Scheme 2 Process of emulsion polymerization by Wang ’s mechanism
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Table 2 Partition coefficient of SLS between St phase and aqueous

phase”
25°C 80°C
Ab 3.76 0.5
[SLS Jorg/ [SLS Jii 0.79 0.31
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Table 3  Partition coefficient of phen between St phase and aqueous

phase”
25C 80°C
A 2.7 3.4
[phen]‘,_,ﬂ/[phen];ni, 0.73 0.80

St lwater = 18/100(g/g) ;b= [phen]u,g/[phen]aq
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Fig- 4  Kinetics plots for the bulk polymerization of St with Fig- 5 Kinetics plots for the bulk polymerization and emulsion
different partitioning temperature of catalyst polymerization of St
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PARTITION COEFFICIENTS OF CATALYST AND EMULSIFIER BETWEEN
STYRENE PHASE AND WATER PHASE IN REVERSE ATOM TRANSFER RADICAL
EMULSION POLYMERIZATION SYSTEM OF STYRENE INITIATED BY BPO

1 2 P
GAO Nan ; HU Chunpu » YING Shengkang
(l Department of Material Engineering> Shanghai Institute of Technology> Shanghai 200233
(2 Laboratory of Lwing Polymerization, East China University of Science and Technology> Shanghai 200237)

Abstract The partitions coefficients of Cu( | )/phen7 Cu( Il )/phen‘SI_S and phen between the styrene (St)
phase and water phase were measured respectively in the reverse atom transfer radical polymerization reaction system
of styrene initiated by benzoyl peroxide (BPO)with phenanthroline (phen) as ligand and sodium lauryl sulfate as
surfactant - The results indicated that the partition behavior of Cu( | )/phen and Cu( 1)/ phen could be affected by
the temperature - Based on the partition coefficients measured ; the number of controlled active species in the CuBr/
CuBr:/ phen/ BPO reverse ATRP emulsion polymerization system was theoretically calculated; and the reaction
mechanism of reverse ATRP was discussed in detail - Though the bulk polymerization after the catalyst partitioning
between the St phase and the water phase,we proved that the calculated results was reasonable -

Key words Reverse atom transfer radical polymerization, Styrene, Partition coefficient



