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Abgract Atom trander radica polymerization of methyl methacrylate (MMA) was sudied a 25  in emulSon with
CuX/ phenanthroline (phen) as catays , ethyl 2-bronoiobutyrate (EBiB) asinitiator , and sodium lauryl sulfonate as
aufactant, regectively. The controllability of the polymerization was further improved through the addition of
deactivator CuBr,/ phen into the polymerization sygem or by hadogen exchange reaction” between Cud/ phen and
BBiB. Increase of the partition of CuBr/ phen in MMA phase with decreasng the temperature of polymerization was
observed by means of UV measurements, gving rise to the fag polymerization of MMA with good ocontrollability at
room temperature.
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Tabd 1 Resadtsd emuson ATRP o MMA catdyzed by CuBr/ phen or CuBr/ CuBr/ phen
No. T/ Catdys Tme/mn___ Gowv./ % Mn " Mn.arc Muw/ Mn fe
1 %0 CuBr 60 100 20100 67000 2.70 0.30
2¢ 70 CuBr 60 100 12000 28000 1.90 0.42
3 25 CuBr 10 58 11680 23300 1.66 0.50
% 86 17320 33400 1.67 0.52
25 CuBr,/ CuBr =0.25/ 1 (nolar ratio) % 82 16500 28000 1.60 0.60
5 25 CuBr,/ CuBr =0.50/ 1 (nolar ratio) 10 24 4830 9300 1.56 0.52
90 72 14500 22000 1.51 0.66

MMA CuBr EBiB=201 1 1 (nolar ratio) ; CuBr phen=1 2 (nolar raio) ; CuBry/ phen=1 2 (molar ratio) ; 10 nL water ; 14.1 % MMA (wt , based on water) ; 1%
S.S (Wt , based on water) . "M, = Wo X conv. / [ EBBiB]o, Woisthe initid weight of MMA. °f = My Mnae. MMA CuBr EBiB=120 1 1 (molar ratio) .
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Figure 1 Hfect o CuBr,/ phen amount on the polymerization rate
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Figure 2 Hfect of CuBr./ phen amount on the kinetics for the

emuson ATRP o MMA a 25
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Tabd 3 Resadtsd emudon ATRP o MMA cadyzed by Cud/ phen
No. T/ Time/ min Q. / % Mn th Mn,cc Mw/ Mp f
1 0 60 100 20100 38400 1.85 0.52
2° 70 60 100 16200 32000 1.65 0.51
3 25 5 32 6450 10700 1.45 0.60
10 53 10680 17000 1.43 0.63
20 68 13700 21000 1.42 0.65
0 80 16200 24000 1.40 0.68

3MMA Cud phen EBIB=201 1 2 1 (nmlar ratio) ; 10 ni water; 14.1% MMA (Wt , based on water) ; 1% S.S (Wt , based on water) . "MMA

Cud phen BBiB=162 1 2 1 (nolar ratio) .
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Figure 3 Dependence of M, and M,/ M, on noromer converson
for emuson ATRP o MMA catdyzed by Cud/ phen & 25
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Figure 4 Kingtics plotsfor the enudon ATRP of MMA a& 25
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Figure 5 Particle sze digribution of the polymer latex
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