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Soybean meal is an attractive raw
material for the bonding wood. It is
abundant, renewable, low price, and
environmentally friendly. ~ The potential
issues for the soybean meal adhesive are the
bonding strength and the water resistance.

Oven Dry

SM/PAM adhesive SM/PAM/SDS/DMEP
— . Soybean meal Soybean meal adhesive adhesive
Ob|ect|ve flour (28 g) flour (28 g) Soybean meal flour || Soybean meal flour ’ A
- . ) Deionized water Polyacrylamide (28 9) (289) - Wet Shear Strengtl
X X : Water Soaking Test
Inl this .SJUd%'\AS"_'PS dldmethyl hydﬁf“ﬁ'” (72 9) solution (72 g, Polyacrylamide Polyacrylamide \_Water Soaking Tes Measurement
polyepoxide ( ) use as a Cross-TInKer 0.01%) solution (72 g, solution (72 g, 0.01%) Vertical Density Profile Measurement
to enhance the water resistance of the 0.01%) Sodium dodecyl
soybean meal-based adhesive. Three-ply di ’ -~ Sulfate (1 g)
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resulting adhesives and their wet shear Sulfate (1 ) 17%
strength was tested. And, five-ply plywood
specimens were fabricated with the resulting . W .
X : resulting adhesives and their wet shear strength was tested.
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Different adhesive formulations

Fig. 1 and 2. The solid content and wet shear strength of different adhesive
formulations: 0 (SM adhesive), 1 (SM/PAM adhesive), 2 (SM/PAM/SDS adhesive), 3
(SM/PAM/SDS/DMHP-5 wt% adhesive), 4 (SM/PAM/SDS/DMHP-9 wt% adhesive), 5
(SM/PAM/SDS/DMHP-13 wi% adhesive), 6 (SM/PAM/SDS/DMHP-17 wi% adhesive).
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Fig. 3. The droplet picture of the (a) SM adhesive and its hybrid adhesive
b) SM/PAM, () SM/PAM/SDS and (d) SM/ PAM/SDS/DMHP
adhesive on the wood substrate in 5 s after the deposition.
Fig. 4 The apparent viscosity of the different adhesives.

Diferentadhesive formiatons ssing, lhe wel shear ctrength of the surface lav er and
s of the resultant pl\\umd increased by 56.3%

the solid content of the adhesive was
37.21%, which was increased by 38.5%
compared to the SM adhesive.

hsive upon 15 wt%
increased by 182.9%,

e T
bonded with the
DMHP additio!
to 1.16 MPa.

d
13,610 mPa-s, which was beneficial to industrial use for a plywood
adhesive..
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Fig. 6. The curing process of the SM/PAM/SDS/DMHP adhesive.
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60 i/mm hot pressing, the wet shenr sllenolh of the surfﬂce
and core layers of the resultant plywood increased by
60.0% to1.28 MPa and 175.0% to 1.21 MPa, respectively.
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Fig. 5. The FTIR spectra of the different
adhesives.

e DMHP could react with a
improved the water res

Fig. 1. Vertical density profile of plywood samples. (red fine: vertical density
profile of plywood with 120°C heat treatment for 8 b, black line: control)

e groups on protein molecule to form a cross-linking network, which
tance of the resulting adhe:

Fig. 8. AFM 3-dimensional image of the

. . of the adhesive layer increas;d and that the interior force‘s
different cured adhesives. in plywood may be released and balanced during the heat
[ —E— | treatment process, thereby improving wet shear strength.
IRanm)i 13.864 11.211  25.180 8.686

the

cracks were observed, and the fracture surface of the

cured adhesive became smoother and more compact.

Fig. 7. The X-ray diffraction patterns of the different
adhesives.

j— The crystallinity (%) surface roughness of the cured
— m%%% adhesive by 65.5% compared with that of Using 13 wt % the DMHP effectively
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E :u:;;i:_ Zogloldsand s much Socther adhesiv_e by 182.9% to 1.16_ MPa. All
£ properties of the resulted adhesive met the
i requirement of plywood adhesive for
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Fig. 9. The fracture surface micrograph of the different cured patterns after using the DMHP, which treatment and with 8 h of no pressure heat
adhesives. 5 = = = 5 = - indicated that chemical reaction occurred treatment (120° C) following 60 s/mm hot
26 between the DMHP and SM adhesive
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density, thus

pressing, the wet shear strength of the surface
and core layers of the resultant plywood

increased significantly.




