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Production of Cold-Setting Adhesives Utilizing Phenolic
Extracts from Coniferous Barks.

TAKANO, Ryoichi*

Methanol extracts and the ethanol-soluble fraction of the methanol extract were
prepared from the whole bark of karamatsu (siberian larch, Larix sp.) and the inner bark
of sugi (Cryptomeria japonica D.Don). And then the production methods of cold-setting
adhesives based on these phenolic extracts was examined. Furthermore, effects of
molecular weight of flavanols as the main phenolic on properties of adehesives were
investigated. The results were summarized as follows:

1) The best production methods for extract-based cold-setting adhesive was obtained by
simple mixture of extract and resorcinol resin, without any prereaction.

2) The adhesive consisting of 50 parts of methanol extract from karamatsu or ethanol
soluble from sugi, 50 parts of resorcinol resin, 15 parts of paraformaldehyde at pH 9 had
higher bonding ability than that of a commercial PRF adhesive.

3) The main phenolic of extract was flavanol. The ethanol soluble fractions of karamat-
su and sugi were fractionated by Sephadex LH-20 column chromatography, and monomer-
ic, dimeric and polymeric flavanols were obtained. It was found that the dimeric flavanol
had better bonding strength and lower viscosity than the polymeric flavanol. These result
indicated that the reduction of high molecular weight polyphenols was useful in the
production of cold-setting adhesive.
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Karamatsu
MeOH extracts
2 ¥
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Percentage by weight of oven-dried whole bark of karamatsu and inner bark of sugi.
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Percentage by weight of oven-dried extract.
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Weight-average molecular weight.
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Number-average molecular weight.
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Viscosity and gelation time of phenol extracts adhesive.
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Yields and properties of flavanols by gelfiltration.
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ain componen (%) enolics (% at 25C (cP) at 700 (min)
i L d)
ik 1.0 93.4 430 | 390 | 1.1 - 240
Monomeric flavanol
— £ g4ed)
. —.ﬁ!% 1.7 93.5 570 530 1.1 60 120
Dimeric flavanol
ra ol a
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Zhtk (1)
7. . . 40
Polymeric flavanol (11) 7.0 78.1 1970 1300 1.5 3900

a) WEEETRN Y —t> b

Percentage by weight of oven-dried whole bark of karamatsu and inner bark of sugi.

b) MR TG ) o~ |

Percentage by weight of each oven-dried fraction

c) INBRETRE D TR ALTATE FE10%EM, HlaRS240%
Added 10% paraformaldehyde based on oven dry weight of extracts.

Solid concentration of extracts solution is 40%.
d) AXBIEE)ENY

From sugi.
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From karamatsu.
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Relation between bonding strength and molecular weight of flavanols.

FI5E ) AW (kaf /ow) & ARBEH (%)
B SR Shear strength (kgf /') and Wood failure (%)
Resin Main component s FAbE L
Dry test Cyclic boiling test
Higk 57.7 (0) 85.0 (15)
Monomeric flavanol
Zihittk 86.5 (85) 70.0 (60)
II L
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Polymeric flavanol (1)
Huiigk 36.7 (0) 26.0 (0)
Monomeric flavanol
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m . .
Dimeric flavanol
Zittk (1) 76.5 (30) 63.0 (15)
Polymeric flavanol (1)
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