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Fig.t Influence of reaction time on decomposition of cured
phenolic resin and monomer recovery yield at 400 ° C.
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Fig.3 Influence of reaction time on decomposition of cured
phenolic resin at 350 °* C in subcritical phenol.
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Fig.4 Relationship between initial radius of cured phenolic
resin (r,) and apparent rate constant (&) at 350 ° C in
subcritical phenol.
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Fig.5 Influence of reaction time on number average
molecular weight (Mn) of recycled resin at 350 ° C in
subcritical phenol
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Fig.7 'Influence of reaction time on decomposition of cured
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Tablel Properties of recycled resin and conventional
phenolic novolak

. . Conventional
Unit | Recycled Resin Phenoiic Novoizk

Mn 52x10° 91x10°

Mw 26x10° 46x10°

Mw / Mn 5.0 5.0

o/p Ratio

of Methylene Linkage " 14 10
Gelation Time * sec. 113 126

1) Analyzed with 13C-NMR, 2} at 150 ° C, with Hexamethylenetetramine:15phr

Table2 Properties of recycled material and virgin material

Unit Recycled Virgin
Material Material
Flexural Strength MPa 83 90
Flexural Modulus MPa 6600 7000
Charpy Impact Strength kJ/m® 23 25
Insulation Resistance Q 05 x 0% 37 % 10%
Heat Deflection Temperature °C 170 175
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Fig.9 Photo of the bench plant.
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Development in Chemical Recycling of Phenolic Resins by Supercritical
Fluid Technology

Junya Goto*

* PM’s Chemical Recycling Project Team, Sumitomo Bakelite Co.,Ltd.
{2100, Takayanagi, Fuj ieda—City, Shizuoka, 426-0041, Japan)

Synopsis

A novel chemical recycling process of phenolic resins has been developed. In this process, cured phenolic resin
is completely decomposed in a very short reaction time and recycled resin is recovered in a very high yield by using
supercritical or subcritical mixture of water and phenol as a reaction medium. Detailed kinetic analysis clarified the
influences of particle size or glass transition temperature of cured phenolic resin and reaction temperature on apparent rate
constant of decomposition. The recycled resin was used as alternative feedstock of conventional phenolic novolak and
materials with the recycled resin had enough properties for practical use. It was confirmed that properties of the materials
with the recycled resin did not decrease when the chemical recycling process was repeated several times. After basic
engineering data was obtained with a continuous bench plant, a demonstration plant was constructed. Mass production

development has been carried out.

(Received May 15, 2009)
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