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Melamine-Glyoxal-Urea Resin Adhesive Modified by Polyvinyl Alcohol
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ABSTRACT: The work aims to effectively solve the problem of low viscosity of resin adhesives and reduce the release of
formaldehyde in plywood that pollutes the environment and to make the prepared resin adhesives better meet the re-
quirements of indoor plywood products. The melamine-glyoxal-urea resin adhesive (MGU for short) was prepared with
melamine (M), glyoxal (G) and urea (U), the MGU resin adhesive (PVA/MGU for short) was optimized through modifi-
cation of orthogonal experiments with polyvinyl alcohol (PVA) and the gluing experiments were carried out. The best
preparation process of MGU resin adhesive included the molar ratio of raw materials of G : M : U=1 : 0.18 : 0.10, the
reaction temperature of 65 °C, the reaction time of 70 min, and the PVA-modified MGU resin adhesive with a mass frac-

tion of 10%. The pressed plywood had the best bonding strength of 0.73 MPa, which met the requirements of GB/T
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17657—2013 Class II plywood. The viscosity of the PVA/MGU resin adhesive was 36.2 s, which was 27% higher than

that of the MGU resin adhesive, and the content of free formaldehyde was 0.011%, which largely met the requirements of

plywood use. In addition, due to the low content of free formaldehyde, the MGU resin adhesive had broad application

prospects. According to the FT-TR analysis, PVA is chemically bonded to the MGU resin adhesive. From the TG test re-

sults, the thermal stability and water resistance of the PVA/MGU resin adhesive are significantly improved. According to the

DSC analysis, the curing temperature of the PVA/MGU resin adhesive is reduced compared with that of the unmodified one.
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Tab.1 Factors and levels of orthogonal experiment

KT G. M. Uiyt ik finjaﬂa
ML E A) (W% B)°C  (WZE C)/min
1 1:0.18:0.10 65 50
2 1:0.16:0.12 75 70
3 1:0.14:0.14 85 90

1.3.2 MGU WBERFEFIRH &

T KV ) P L, AR R T A i L BRI —
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Tab.2 Orthogonal experiment and physical and chemical properties analysis

S

9%t A - —— s R DOLERR B
1 1:0.18:0.10 65 50 29.3 46.15 0.011 0.52
2 1:0.18:0.10 75 90 58.2 54.54 0.013 0.44
3 1:0.18:0.10 85 70 43.6 50.00 0.012 0.38
4 1:0.16 :0.12 65 90 32,5 54.54 0.018 0.30
5 1:0.16 :0.12 75 70 34.6 45.45 0.016 0.29
6 1:0.16:0.12 85 50 34.1 50.00 0.018 0.33
7 1:0.14:0.14 65 70 24.6 53.85 0.015 0.45
8 1:0.14:0.14 75 50 27.9 36.36 0.016 0.22
9 1:0.14:0.14 85 90 26.7 38.46 0.015 0.24
Ky 0.445 0.423 0.357
ks 0.315 0.332 0.373
ks 0.303 0.317 0.325
R 0.142 0.106 0.048
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Tab.3 Significance analysis of the test results of adhesive strength

SN s 27 J5 AN H ¥r JrEr ke (F1E) 2
A 0.040 2 0.020 2.350 ENTES
B 0.023 2 0.011 1.332 ENTES
C 0.003 2 0.002 0.196 NTES

PR 0.017 2 0.009

H: Foo(2, 2)=99.00, Fgos(2, 2)=19.00, Fy (2, 2)=9.00

®4 R MGU R FFI R IBIL AL
Tab.4 Physicochemical properties of the best MGU resin adhesives

P RERRARZS A BE /s [i] 25 /%% e g I I3 4 53 B %o & & & /MPa

MGU, Yi—. R 28.6 46.15 0.011 0.59
&5 PVA/MGU BB &7 By B 4L 1% B8
Tab.5 Physicochemical properties of PVA-modified MGU resin adhesives

BUkE PVA J5i 573 0/% R HEE /s Bl i/% e BRI EU% AR E/MPa
MGU,, 5 ¥j—. % 30.8 45.45 0.012 0.62
MGU, 10 P— g 36.2 50.00 0.011 0.73
MGU; 15 Bl W 52.7 46.15 0.012 0.70
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Fig.1 Infrared spectra of MGU resin adhesives and
PVA-modified MGU resin adhesives
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Fig.2 Thermal weight loss curves of MGU resin adhesives
and PVA-modified MGU resin adhesives
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Fig.3 DSC curing curves of MGU resin adhesives and
PVA-modified MGU resin adhesives
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