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R,NCH,OH + HO-wood _,,  R,NCH,0-wood + H,0
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Cross-linking:
R,NCH,OH + HO-wood _,,  R,NCH,0-wood + H,0

Polycondensation:
R,NCH,OH + HOCH,NR, ; R,NCH,OCH,NR, + H,0
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Possible Reactions

X
.N _H  +CHO
Cross-linking:

R,NCH,OH + HO-wood _,, R,NCH,0-wood + H,0

Polycondensation:
R,NCH,OH + HOCH,NR, ; R,NCH,OCH,NR, + H,0O

Dissociation:
R.NCH,OH —— R,NH + CH,0
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Mass loss [%]

Basidiomycete-Test (Mini-Block, 12 weeks)

T. versicolor, beech

30 [longitudinal] x 10 x 5 mm?3

C. puteana, beech C. puteana, pine

0_
1.7 39 63 73 98 119 156
WPG [%]

1L b I Control [ Treated 1l c

12 34 56 73 94 112 147 23 54 7.3 101 121 152 20.1
WPG [%] WPG [%]

WPG of 10-14 % was necessary to protect the wood!
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Fungal Colonisation / Micro-Calorimetry
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Micro-Calorimetry (T. versicolor, Beech)
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Micro-Calorimetry (T. versicolor, Beech)

WPG:
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Effects of Nutrients on Decay

T. versicolor, beech C. puteana, pine

Mass loss [%]
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DMDHEU concentration [mol I'1] / treatment

Red (A): without nutrients; black (B): nutrients (without
thiamine); blue (C): nutrients and thiamine
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Modes of Action of Cell Wall Modification

Reduction of wood moisture
content

Availability of water in the
cell wall

Cell wall polymers become
unrecognizable for enzymes

Reduction in pore diameters
prevent penetration of
enzymes

Wood degradation
IS an extra-cellular
process

Cell wall

Hypha
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Enzyme Penetration (adopted from C.A.S. Hill)

* The diameter of micro-pores in the cell walls of
sound wood is not greater than 2 nm

» Lignin-Peroxidase exhibits a diameter of 4.7 nm
(spheric) or 4.3 x 6.0 nm (elliptic)

» Cellulases exhibit a diameter of 5.9 nm (spheric)
or 3.3 x 20 nm (elliptic)

« Xylanasen exhibit a diameter of approx. 7nm
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Mass Loss of Wood Flour

 Mini-blocks were treated
with DMDHEU

 Blocks were milled to a size
of 40-50 um

 \Wood flour was incubated in
stainless steel mesh bags
for 24 weeks

 Bags had a mesh pore size
of 40 ym
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Mass Loss of Wood Flour (24 Weeks )

T. versicolor, beech  C. puteana, beech C. puteana, pine

Mass loss [%]
H (@)) o
e e 9

N
e

e

6.1 11.4 20.3 5.7 11.9 21.1 7.6 15.0 28.0
Weight percent gain [%]

Mass loss at high WPG was mainly due to leaching
of DMDHEU
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Decay Studies on Cellulose and Wood Flour

 Cellulase (Cellulast 1.5 L, Novozymes,
Denmark)

— Endo- and exo-1,4-3-glucanase,
1,4-B-glucosidase (low activity)

 Fenton’s reagent

H,O, + Fe?* —» HO-+ HO- + Fe3*

— Hydroxyl radicals (HO-) exhibit the highest redox-
potential in biological systems!

HO -+ H*+e-— H,0 E0=+2180 mV
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Enzymatic Sugar Release (Cellulose)
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Enzymatic Sugar Release (Cellulose)

Effect of pre-treatment
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Tensile Strength of Micro-Veneers

Tensile strength of Scots pine
veneer strips was tested after
incubation with Fenton‘s reagent
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Fenton‘s Reagent and Tensile Strength
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Summary / Conclusions

* 10-14 % WPG was necessary to protect the wood

* Fungal colonisation decreased with WPG
— Fungal activity was detected even at highest WPG

« Decay (weight loss) was not increased by milling

» Hydrolysis through cellulase decreased with
degree of modification

« DMDHEU treated protected veneers against
oxidative degradation through hydroxyl radicals
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Thank you for your
attention!




