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Abstract; Liquid bio-oil converted from renewable biomass is one of the important alternatives to petrole-
um in the future. In this work, wood creosote with more than 85% enrichment phenolic compounds was
obtained by extraction purification of the wood tar. The main ingredients of the creosote include guaiacol ,
para-cresol, etc. , which have good reactivity with formaldehyde. Then, w =50% of the wood creosote
was used to substitute phenol for manufacturing wood creosote modified phenolic foam. The optimum con-
ditions for preparing A-stage phenolic resin were determined by orthogonal test. It was found that the a-
mount of NaOH catalyst was a key factor of preparing A-stage phenolic resin, and the curing of the foam
plastics needed to use sulfuric acid as the catalyst. The foams’mechanical properties could be tailored by
using different foaming processes. The amount of curing agent, foaming agents and foaming time and tem-
perature exerted great influence on the foams properties. Under optimum conditions, a kind of foam with
cell diameter of 200 wm, compressive strength of 1 003. 8 kPa and modulus of 25. 37 MPa was obtained,
which satisfied the requirement of phenolic foam plastics of national standards.
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Fig. 1 Total ion chromatogram of (a) wood tar and (b) creosote
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Fig.2 "H NMR spectra of creosote and B-stage phenolic resin

obtained by the reaction between creosote and formaldehyde.
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Fig. 3 FTIR spectrum of B-stage phenolic resin obtained

by the reaction between creosote and formaldehyde
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Table 1 ~ Orthogonal test design and results of wood creosote modified phenolic resin

jE ey n(ORE) cn(HEE)  w(NaOH)/%  6/C t/h w( RS/ % w(liF R )/ %
1 1.0 0.5 65 2 1.21 0.61
2 1.3 1 75 3 1.04 0.08
3 1.6 10 85 4 0.20 0.22
4 2.0 30 95 5 0. 001 0.01
5 1.0 1 85 5 1.12 0.36
6 1.3 0.5 95 4 1.21 0.90
7 1.6 30 65 3 0.41 0.49
8 2.0 10 75 2 0.48 0.42
9 1.0 10 95 3 0. 66 0.21
10 1.3 30 85 2 0.20 0.07
11 1.6 0.5 75 5 2.35 1.73
12 2.0 1 65 4 1.85 1.68
13 1.0 30 75 4 0. 65 0.28
14 1.3 10 65 5 0.91 0.53
15 1.6 1 95 2 1.52 1.28
16 2.0 0.5 85 3 2.02 1.65
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Table 2 The influence of various acid catalysts

on the curing behavior of A-stage CP-PF
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Fig. 4  Effect of catalyst content (¢ =50% sulfuric acid) on

the curing exothermic property of A-CP-PF at room temperature
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Fig. 5 Typical surface morphologies and sizes of
CP-PF foams prepared using different catalyst contents

(¢ =50% sulfuric acid) at room temperature.
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Table 3 Effect of catalysts dosages (¢ (H,50,) = 50% )
on the porosities of CP-PF foams

= R
H, S0, I A& o( foam_)}/ p( resm_)3/ LB %
/phr (geem™) (geem™)
10 0.8593 1.050 0 18. 16
12 0.220 0 1.057 0 79.19
14 0.2517 1.048 0 75.98
16 0.436 8 1.053 0 58.52
18 0.261 4 1.0555 75.23
20 0.410 4 1.039 5 70. 49
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Fig. 6 Typical specific compressive stress-strain curves of
CP-PF foams prepared using different catalyst contents

(‘sulfuric acid of 50% concentration) at room temperature.
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Fig. 7 Effect of foaming processes on the typical surface

morphology and sizes of CP-PF foams.
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Table 4  Effect of foaming processes on the

porosities of CP-PF foams

ST p (foami)3 /p (resinl / LB %
(grem™)  (g-em™)
30 °C -3 min 0.163 8 1.041 9 84.28
30 C =12 min  0.2210 1.052 0 78.99
40 C -3 min 0.178 8 1.054 8 83.04
40 °C =12 min 0.255 8 1.049 8 76. 49
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Fig. 8 Effect of foaming processes on typical specific

compressive stress-strain curves of CP-PF foams.
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Fig. 9  Effect of foaming agent dosage on the typical surface
morphologies and sizes of CP-PF foams
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Fig. 10  Effect of foaming agent dosage on the typical

specific compressive stress-strain curves of CP-PF foams
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