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Modification of Melamine Formaldehyde Resin for Paper Impregnation
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Abstract :

paper which is laminated to the surfaces of wood-based panels. To improve the stability, shelf life,

Melamine formaldehyde (MF) resin is a commonly-used resin to impregnate decorative

and flexibility of melamine formaldehyde (MF) resin, the authors selected diglycol and caprolactam
to modify common melamine formaldehyde resin. The effect of four selected resin formula
parameters (molar ratio of formaldehyde to melamine, water content, diglycol, and caprolactam
content) on the properties of the modified MF resin was investigated. Properties including ambient
and low temperature shelf lives, burst strength, surface bond strength and abrasion resistance were
evaluated. The results showed that the modification with diglycol and caprolactam is an effective

way to improve stability and flexibility of MF resin. Optimal ranges of parameters were also

presented in this paper.
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Tab.1 Experimental factors and their levels

- X1 X, X3 X

BYE®RE  heaM  k/g —H8/e DAME/E
AL 0.4:1 30 12 4
rRERHHD 3,01 340 122 70
EAFEEHD 2611 310 110 66
33 40)) 2.2:1 280 98 62
FAE(—D 1.8:1 250 86 58
FTREH(—2) 1431 220 74 54
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BRI A, Bl E Xt MF ®IEA 40 pH E. B
HERSHE.

B F GB/T 14074-2006 % ¥ J # g i) bk 7230 »
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Tab.2 Design and results of the experiment

® HFK¥ BRIET
» X X X x, . TEEK =t W/ REEE e/
g m/d w9/ d kPa WAF/ MPa (mg * 100r™1)
1 -1 —1 -1 -1 160 20 144.7 1.55 25
2 . -1 -1 -1 1 140 70 148.9 0. 80 45
3 -1 ~1 1 -1 150 70 153.6 0.97 45
¢ -1 -1 1 1 150 70 161.7 0. 69 50
5 -1 1 -1 -1 80 70 1217 0.70 45
6 -1 1 -1 1 120 60 130. 3 0.41 55
7 -1 1 1 -1 120 50 130.1 0.50 60
8 -1 1 1 1 150 40 134.2 0.53 80
9 1 -1 ! -1 80 20 149.3 0.11 55
10 1 -1 -1 1 120 40 157.7 0.13 45
1 1 -1 1 -1 100 40 161.9 0.11 70
S12 - 1 -1 1 1 110 20 165.7 0.09 45
13 1 1 ~1 -1 80 20 130.5 0.10 50
14 1 1 -1 1 70 10 134.7 0.15 75
15 1 1 1. -1 110 10 134.4 0.10 45
16 1 1 1 1 100 10 138.7 0. 61 50
17 ~2 0 0 0 140 60 136. 3 0.84 70
18 2 0 0 0 70 10 145.1 0.13 65
19 0 -2 0 0 170 50 174.5 - 0.84 80
20 0 2 0 0 100 10 128.4 0.76 105
21 0 0 —2 0 90 10 132.4 0.84 55
22 .0 0 2 0 130 20 149.2 0.69 45
23 0 0 0 -2 100 20 142.9 0.79 60
24 0 0 0 2 110 40 142.5 0.98 35
25 0 0 0 0 120 40 151.1 1.12 65
26 0 0 0 0 140 50 148.6 0.78 55
27 0 0 0 0 130 30 148.9 1.44 70
28 0 0 0 0 110 40 151.6 1.03 60
29 0 0 0 0 120 50 150. 7 1.05 55
30 0 0 0 0 130 60 152.4 1.07 50
31 0 0 0 0 100 30 151.9 110 60
32 0 0 0 0 140 30 150. 4 1.13 40
33 0 0 0 0 150 50 150. 1 1.15 55
34 0 0 0 0 110 40 148.5 1.18 65
35 0 0 0 0 130 . 50 149.3 1.20 65
36 0 0 0 0 120 40 148.7 1. 00 45
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Tab.3 Regression coefficients B, #EikEEFERLE L,
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X X X R X X » Ry
b 38.58 b 64.57 bu 58.78 b1 92.27 b2 19.06 B 3ot M 184 i ) 6 Y 6 7 390 B 0L 0 77 39 R0 14 T 0
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b3  9.64 byy 8,59 bu 4.08 by 24.33 b 7.74 BEB@%#%?E@J%W&M%@W&EW&%%E%
b 4.30 bu  6.71 by 4.08 b 21.30 by 5.67 .
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Fig. 1 The effects of the resin formula parameters
on the performance indexes
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Tab.4 Comparison of predicted and actual tested
performance of modified MF resin
o
nxn Tt s e o
B 137 36 148.6  1.37 37
LW 130 30 4.7 129 - 36
MEE  5.4% 20% 4.9%  6.2% 2.8%
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