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Abstract : Phenolic microsphere was synthesized by dispersion polymerization of phenol and
formaldehyde with dispersant. To determine the optimzl conditions for the dispersion
polymerization, the influence of the following factors on the vield was studied : mole ratio of
formaldehyde/phenol, type of catalyst, type of dispersant, and source of formaldehyde. The
optimum results were obtained when the mole ratio of formaldehyde/phenol was 1.15,
hexamethylenetetramine was catalyst, and arabic gum was dispersant. Carbonic microsphere
was obtained by the controlled pyrolysis of phenolic microsphere. The surface structure of
the phenolic and carbonic microsphere was characterized by scanning electron microscopy.
Thermal properties of the phenolic microsphere were analyzed by thermogravimetric analysis.
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Fig. 1. Effect of formaldehyde/phenol mole ratio
for phenolic microsphere formation. Formaldehyde/
phenol mole ratio; A :1.45, @ :1.30, ¥ [1.15, ¢
:1.0,and B : 0/85.

Table 1. Characterization of Phenolic Microsphere

(F/P=1.15)
Reaction Gel 125°C
Time( min ) Time( sec) Plate Fow({ mm)
45 140 125-132
60 100 98-110
75 70 51- 56
90 45 27- 30
120 slightly fusible, swell in solvent
150 completely infusible and insoluble
480 " "

Fig. 2. Scanning electron microscopy views of the
phenolic microsphere before sieving.
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Fig. 3. Effect of catalysts for phenolic microsphere
formation; A : ammonia and ® : HMTA.
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Fig. 4. Influence of HMTA amount for phenolic mi-
crosphere formation; ¥ : C/P=6wt%, @ : C/P=
9wt%, and A : C/P=12wt%.

Table 2. Effect of Dispersant(F/P=1.45)
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Fig. 5. Effect of dispersant for phenolic microsphere
formation ; A :PVA and @ : arabic gum.
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Fig. 6. Influence of arabic gum amount for phenolic
microsphere formation ; ¥ . 0.4wt%, @1 wi%
and A @ 2wt%.

80
701+
801

401 A

Conversion(%)

30t
201

0 16 30 45 60 75 20
Time(min.)

Fig. 7. Effect of formaldehyde source for phenolic
microsphere formation ; A : formaldehyde and @ :
paraformaldehyde.
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Fig. 8. TGA curves of phenolic microsphere.

(a)

Fig. 9. Scanning electron microscopy views of phe-
nolic and carbonic microsphere ; (a) pherolic micro-

sphere and (b) carbonic microsphere.
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