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Preparation and Performance of Lignin-Phenol-Formaldehyde Resin
Catalyzed with Nanometer Magnesium Oxide
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Abstract: Nano-MgO was used as a catalyst to prepare lignin-phenol-formaldehyde (LPF) resin which
was composed of 50% enzymatic hydrolysis lignin. The effects of synthesis parameters were studied
including: molar ratio of formaldehyde and phenol (F/P), nano-MgO usage and molar ratio of sodium
hydroxide to phenol (NaOH /P) on gel time and storage life of the LPF resin and bonding strength of
plywood samples bonded with the LPF resin. The results indicated that optimum manufacturing
technology were 1.9 molar ratio of F/P, 1.5% of nano-MgO usage and 0.9 molar ratio of NaOH/P. The gel
time of the LPF could be shortened by 30%. The bonding strength of the plywood samples bonded with the

LPF resin could meet National Standard GB/T 9846-2015 requirement for I-level plywood.
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Tab.1  Experimental factors and levels

K F/P &Ll MgO I Y% NaOH/P &t
1 1.7 0.5 0.5
2 1.9 15 0.7
3 2.1 3.0 0.9
W PN SRR EMR R (%15 50%) .
LPF B lE& R L 20

D KSR R A AR R B
W B E N 30%(1) NaOH 5 R4
FUIMNKEN, FHEZE 95 C, {45 30 min.

2) FEILAE 75 °C, AT () H VA A1 NaOH
T, IR Z 80 °C, FRIE N E A 300~500
mPa-s, [FEEEEHE.

Hrh itk NaOH W LN 2 0 1, KR
&N SRR 13%.
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Fig.1 Performance of LPF resins by different
manufacturing technologies
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Tab.2 Variance analysis of factors on performance

of LPF resins
T e B R ]
S8 130 C 140 C 130 C 140 C

Hr
P R P BFME P BFME PE BFME

F/P &L 0.001 *** 0001 *** 0039 **  0.031 **
MgO ZINE 0.140
NaOH/P & 0.003  *** 0029 **  0.006 *** 0009 ***

0.048  ** 0.046  ** 0.043  **

VE: R, RUMIAEE (a=0.01) ; **, LB (a=0.05) .
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Tab.3 Performance of LPF resin by optimum

manufacturing technology
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