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Wood-based panels™,
Medium density fiberboard (MDF) 3
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Resins:
Urea-formaldehyde (UF)
Melamine-urea-formaldehyde (MUF)

\J * Phenol-formaldehyde (PF)

\ OOH Phenol




Lignin vs Phenol ,.

CH
é\o/ 3 ©
OH OH

Advantages Disadvantages
v Most abundant natural source of phenols - Lower amount of reactive sites in its aromatic ring
v’ Cheap - High polydispersity

v Nontoxic - Complex structure



Lignin’s structure
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Phenol vs Lignin

Methylolation
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Automated bonding
evaluation system




Lignin sample

Origin Picea abies (softwood)
Form Spray dried powder
OH
Dry matter (%) 96
=
LS content (%) 2 80

_CH3

. :
o on a dry matter basis



Lignin-phenol-formaldehyde resins ¢

|

OH
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| L |

 pH=9.6
Methylolation 70 °C 1h e 280 g/L pure lignin
* 0.17 F/Lignin weight ratio
Methylolation 60 °C F Ll AU S 30%
mSLSPF° mSLSPF mSLSPF  SLSPF
1 ! 1 ! ! pH 12,3 12,2 12,3 12,1 12,1
Heating to 96 °C Viscosity (cP) 330 265 285 285 270
[ ] [ | b | . | [} SOI'dio;‘;ntem 437 421 42,3 44,5 44,5
5 (V]
Condensation to 250-350 cP Density (g/cm3) 1,190 1,192 1,201 1,218 1,217

! ! ! ! !
n 10% mSLS PF 20% mSLS PF 30% mSLS PF 30% SLS PF
A %\



Adhesive

mixture \

 Temperatures: 80, 110, 130, 150 °C
Pressing time: 10 to 600 s

Veneer strips 10



ABES results
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ABES results
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Plywood production:
o weedr

Wheat flour

20% mSLS PF

Calcium carbonate

0% mSLS PF

30% SLS PF

* 5-ply softwood plywood;
* Thickness: 10.5 mm;

\ * Temperatures: 130 °C;
* Pressing time: 10 min.

Adhesive

mixture \




Wood-based panels - Determination of modulus of elasticity in bending and of bending strength
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Formaldehyde emissions g

EN ISO 12460-3
Determination of formaldehyde release - Gas analysis method

Air flow (60 L/h) at 60 °C and <3% RH;
Sample area 0.04 m?;

Formaldehyde absorbed by water in gas
wash bottles;

Sampling every hour for 4 hours.
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Mechanical properties

EN 314
Plywood - Bonding quality: class 3 —Exterior Conditions
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for1h 18



Mechanical properties

EN 314
Plywood - Bonding quality : class 3 -Exterior Conditions
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Mechanical properties

EN 314
Plywood - Bonding quality : class 3 -Exterior Conditions

And the boards without )
methylolation?

Delamination after boiling

With methylolation
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