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Abstract — In this study, suspension polymerized toners were prepared by using poly(vinyl alcohol)(PVA) as an organic
suspending agent. Styrene and butylacrylate monomers were used simultaneously with carbon black to prepare micro-
spherical polymerized toners with a narrow-particle size distribution. Preliminary particles without carbon black were
polymerized first to optimize suspension polymerization conditions. The preliminary particles were prepared at various
polymerization conditions and their characteristics were compared to each other to determine an optimized polymeriza-
tion condition. The black polymerized toner prepared at the optimized polymerization condition showed reasonable par-
ticle size and shape, and good thermal and printing characteristics by showing its glass transition temperature at 53.6 °C.
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Fig. 1. SEM images of polymerized (top) and pulverized (bottom) toner
particles.
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Table 1. Effect of reacting medium composition on the particle characteristics

Water medium Styrene in monomer

Sample 0@ VA @ mixtures (/1.33 ) Temp. (°C) Speed (rpm) Diameter (im) Circularity
Exp#l 300 2 20 70/70 6500/100 2.316 + lump 0.960
Exp#2 300 4 20 70/70 6500/100 2.772 + lump 0.974
Exp#3 300 6 20 60/60 6500/100 3.070 0.981
Exp#4 300 6 20 70/70 3000/100 3.849 0.981
Exp#5 300 12 20 60/60 6500/100 2.516 0.960
Exp#6 300 6 10 70/70 6500/100 2.140 0.950
Table 2. Effects of processing condition on the particle characteristics
Sample o) (:)fater medlulr)r;A 7) SI;}g(t:nureelsn(;(l)g(;n‘nge)r Temp. (°C) Speed (rpm) Diameter (um) Circularity
Exp#3 300 6 20 60/60 6500/100 3.070 0.981
Exp#7 300 6 20 60/70 7500/100 2.316 0.977
Exp#8 300 6 20 65/65 6500/100 2.469 0.979
Exp#9 300 6 20 70/70 1000/100 4.049 0.933
Exp#4 300 6 20 70/70 3000/100 3.849 0.981
Exp#10 300 6 20 70/70 6500/100 3.003 0.974
Exp#11 300 6 20 70/70 7500/100 2.482 0.951
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Fig. 2. The particle size distribution (top) and circularity (bottom)
of the preliminary particles (Exp#3).
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Fig. 3. A DSC thermogram of the toner particles.
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Fig. 4. The fluidity of the toner particles with temperature.
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Fig. 5. The particle size distribution of the toner particles.

Fig. 7. Photographs of a commercial polymerized black toner(left)
and the black toner prepared in this work(right).
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