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Preparation of Biobased High Ortho Novolak Resin
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Abstract ;: The bio-based thermoplastic phenolic-formaldehyde resin (TPPF) was synthesized by using lique-
fied walnut shell product. Effects of relative parameters (such as the ratio of phenolic in liquefied product
and formaldehyde,reaction time,temperature) on TPPF yield,free phenol,and organic elements were stud-
ied. Based on the optimized synthesis conditions,the influence in the formaldehyde additions on the O/P ra-
tio of high-ortho TPPF that was synthesized by the use of zinc hydroxide as a catalyst and characterized
though the methods of nuclear magnetic resonance (NMR) and infrared spectroscopy (FTIR) was exam-
ined. The optimal synthetic conditions of bio-based TPPF were the molar ratio of phenol in liquefied prod-
uct to formaldehyde: 1 ¢ 0.75,the reaction time: 3.5 h,temperature: 85°C,from which the yield of resin
was 75.70% ,and the content of free phenol was 9. 18%. In addition,the bio-based high ortho TPPF could
be prepared by two-step formaldehyde method from the FTIR,and its ortho/para position ratio was 1. 10,
which was proved by NMR.
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Fig. 1 Thesynthesis mechanism of high-ortho thermoplastic phenolic resin
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Fig. 2 Resin yields under different reaction conditionss
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Fig. 3 'H NMR spectra of high-ortho thermoplastic liquefied phenolic resin
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