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Abstract — The effects of reactant composition on the particle size distribution, synthetic yield, and density of phenol-
formaldehyde bead were examined in the synthesis of resol-type phenolic resin. Decrease of the content of DI water as
dispersion media can increase the viscosity of suspension, which may cause the difference of particle size distribution
and aggregation. The average particle size of synthesized beads was also decreased with the increasing content of sta-
bilizer which can affect the interfacial area. The amount of crosslinking agent showed no effect on the size distribution

and synthetic yield, but it made a decrease in the density of synthesized bead due to the macropore in the bead.
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2-1. Materials
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Table 1. Table of synthetic conditions of spherical phenolic beads in this

study

Sample  Water Content Stabilizer Crosslink agent

number (ml) (PVA 1.5 k) wt% species wt%
Al 300 0.75 HMTA 4.0
A2 300 1.5 HMTA 4.0
A3 300 3.0 HMTA 4.0
A4 300 45 HMTA 4.0
B1 150 1.5 HMTA 4.0
B2 210 1.5 HMTA 4.0
B3 255 1.5 HMTA 4.0
Cl1 300 1.5 HMTA 2.0
C2 300 1.5 HMTA 8.0
C3 300 1.5 HMTA 12.0
D1 300 1.5 EDA/HMTA 5/5 4.0
D2 300 1.5 EDA/HMTA 3/7 4.0
D3 300 1.5 EDA/HMTA 1/9 4.0

*P/F ratio = 1:2, Catalyst content = 1.5 wt%
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Fig. 1. Synthesis of resol-type phenolic resin.
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Fig. 2. Images of phenolic resin synthesized with a basic condition of P/F=1/2, water 300 ml, stabilizer 1.5 wt%, and HMTA 4.0 wt% (A2); (a)

optical microscopy, (b) SEM (surface), and (c¢) SEM (fractured).
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Fig. 3. Particle size distributions of the synthesized phenolic beads according to the DI water content (a), stabilizer content (b), crosslink agent
content (c), and the composition of mixed crosslink agent (d).
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Fig. 6. Fractured SEM image of phenolic bead with 8 wt% HMTA
as crosslinking agent (C2).
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