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Fig.1. Schematic diagram of particle formation mechanism
in seeded emulsion copolymerization
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1. Radical Balances
radical 1: d[Ry*] / dt = ka[MiJw[I*] - [Ru*](kei[Milw + kpailMilw)

- kewt[Ri*JI*] - ke [Rir*][Rews*] - kewii [Rit*] [Reos*]
radical f d[Ry*] / dt = ( kpi [Rizi*] + kpix [Rij1*] ) [Milw

- [Rii*l(kpii [Milw + kp[Midw) - kewsi [Ri*]{1*]

- (kewii [Reot*] * kewic [Rion*D[Ri*] - Koij [Ri*INp S [ - 2]

2. Surface Charge Density

F (reversibility factor and electrostatic repulsion factor)

kek = 47Dwx-1p - Fau =47zDwi 1, / W ( F = UyWy )
= 471’Dwi *TIp / W,i

W, = Lwexp(VT/ET)dH/(r+H)2

3. Limited Coagulation Theory
dNyfdt = Kpi[Rijer-1*][Milw + Kpik[Riger- (*IIMidw + KpiilRiier-1*][Mi]w

+ Kpiad Rier- *JIMiJw - Ny( PZ ke p1 Np ) - kaNi ( [Rit*] + [Ruor™] )

dNS/dt = 05(:;.;1 kfp, H -prNs-p)"Ns( :V:;kfs, s-pNs-p)+[kc,s-le-l+kc,st]([Ritot*] +[Rktot*])

( s=1,2,3,ucrennn. m, s=Zm ... primary particle formation occurs )
kep = 4 7 DurpFp kip, sp = 47 DpspTpsp Wisp

Dpsp = Dp + Dyp = kTf6n 7 - ( Uty + lfrsyp )

T = r.p“3
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