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Table 1 Emulsion polymerization of 5t by reverse ATRP using BP(Q as initiator*

Catylast/initiator t

Conv.

Initiator

No { molar ratio} {min) ( ; } (%) Miia Motcrr M./, efficiency ()"
1 CuBr,/ BPO(2/1) 610 80 24 1998° 17200 1.68 0.12
2 CuBr/BPO(1/1) 30 80 90 14989 27400 2.89 0.54
3 CuBr, /CuBr/BPO(0.5/1/1) 10 80 58 10013 14800 1.43 0.67
40 80 84 14501 21200 1.36 0.68
120 80 95 15655 23800 1.28 0.66
4 CuBr, /CuBt/BPO(1/1/1) 120 70 88 14656 25100 1.56 0.60
5 CuBr, /CuBr/BPO{1/1/1} 130 70 88 14656 24300 1.36 0.6l
6 CuBr, /Cu"/BPO(1/1/1) 105 &0 88 14656 30000 1.37 0.49

*S1/BPO = 166/1{ molar ratio) , CuBr;/phen = 1/3( molar ratio) , CuBr/phen = 1/3( molar ratio) , water = 10 mL, St= 14.5 wt% ( based on waler), SLS =

2 wt% { based on water)
b M, = 1Sty x Conv. x 104} /[ BPO]
< Moo = 1[St]y x Conv. x 104172] BPO]
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Fig. 3  Panticle size distribution of the latex
Fig. 1 Kinetics plats for the emulsion polymerization of 5t prel by emulsion polymerization of St with the

Experimental conditions were same as No.3 in Table 1.
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Fig. 2 Relationship between pH value and reaction time for

emulsion polymerization of 5t

Conditions were the same as in Fig. 1.
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Table 2 Emulsion polymerization of 5t by reverse ATRP using KPS as initiator*

No Catylast/initiator( molar ratio} Buffer t{min)  Conv{ %) M) M\ crcy M M, Initiation efficiency
1 CuBr,/ KPS(1.5/1} None 600 No ploymer
2 CuBr, /CuBr/KPS(0.5/1/1) None 600 7
3 CuBr, /KPS(1.5/1) NaHCO,® 480 88 18304 58700 1.45 0.2
4 CuBry /CuBr/KPS(0.5/1/1) NaHCO;® 480 94 19552 60000 1.50 0.35
5 CuBr,/KPS(1.5/1) KOH! 40 22 4576 9700 .50 0.47
180 54 11232 23400 1.46 0.48
390 90 18720 47100 1.38 0.40
6 CuBr /KPS(1.5/1) - KOH* 180 92 19136 50539 1.40 0.40

SLS = 2 wt% (based on water)

Mooy = 1 {5t]g x Conv. x 1041 72[KPS]
NaHCO; = 80 mg

KOH = 15 mg

* KOH =20 mg

SUYKPS = 200/0.5( molar ratio) , CuBr;/phen = 1/3(molar ratio} , CuBr/phen = 1/3( molar ratio) , water = 10 mL, St = 18.1 wi% ( based on water},
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Fig. 4 Relationship between pH value and reaction time for
emulsion polymerization of St with different kinds of PH buffers
Experimental conditions were same as No.4 (NaHCO,) and
No.6 { KOH) in Table 2, respectively.
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Conditions were same as No.6 in Table 2 except the buffer
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REVERSE ATOM TRANSFER RADICAL EMULSION POLYMERIZATION OF
STYRENE INITIATED BY BPO OR KPS

GAO Nan, ZHANG bin, HU Chunpu, YING Shengkang
{ Lab of Living Polymerization, East China University of Science and Technolagy, Shanghai  200237)

Abstract Reverse atom transfer radical polymerization of styrene initiated by benzoyl peroxide( BPQO) or potassium
persulfate{ KPS} in emulsion systems with phenanthroline as ligand and sodium lauryl sulfate as surfactant was
studied. For the BPO initiator system, the good control over the polymerzation of styrene was observed when both
CuBr and CuBr, were simultaneously introduced into the reaction system.In this case, the fast initiation could be
expected as a result of the quick redox reaction of CuBr and BPO, and the addition of CuBr, at the beginning of
polymerization could further improve the controllability of the polymerization. For the polymerization initiated by
KPS,the pH value of the reaction medium played a crucial role in affecting the polymerization rate of St which
increased with the increase of the pH value of the medium. The particle size and panticle size distribution of the
synthesized polystyrene with BPO or KPS were measured, and found to be quite different.

Key words Reverse atom transfer radical polymerization, Emulsion polymerization, Styrene, Intiator



