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Own background

o Study of Wood Science and Technology
(University Hamburg)

» 13 years director of Wood Research
and Testing Institutes TNO/ SHR In
Netherlands

e Since 2000: Full Professor/ Director
Institute of Wood Biology and Wood
Technology/ Gottingen University (D)
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Some words about...

* Faculty

e Forestry Education in Germany
 \WWood Science in Germany

e Own research
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Georg-August University Gottingen

e Founded 1734
e 13 Faculties

e Approx. 25.000
students

 Several Max-Planck
Institutes
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Centrally in ,new"“ Germany and Europe
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Historical Goéttingen
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Historical Goéttingen
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Education in ,Wood Science" In
Germany

* High School until approx 18-19 years age

« University or ,Fachhochschule® (more
practical level)

— BSc: Fachhochschule and Universities (3 years)
— MSc: Universities (2 years)

— Former system: University: Diploma study 5-6
years/ FH Diploma study 3-4 years

Institute of Wood Biology and Wood Technology Hé%LZ‘

Georg-August University of Gottingen



Wood Science and Technology in
Germany

e Fachhochschulen:
— Rosenheim
— Eberswalde
— Hildesheim
— Mosbach

Institute of Wood Biology and Wood Technology 4D
@l_Z

Georg-August University of Gottingen et or



Wood Science and Technology in
Germany

e Universities:

— Hamburg: Wood Science Diploma
— Dresden: Master
— GOttingen: Master

— (Freiburg, Munchen: part of Forestry

education)
Institute of Wood Biology and Wood Technology 4,0
Georg-August University of Gottingen WQ‘HL;;



Study
programmes

Institute of Wood |
Georg-August Uni'
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Education at Forestry Faculty
Gottingen

 Bachelor (BSc) ,Forestry Sciences and
Forest Ecology”: 150 students per year

» 5 different Forestry related Master
programmes (MSc): 100 students/
year

e 2 International oriented PhD
programmes:

— Forestry
— Wood Science and Technology

Institute of Wood Biology and Wood Technology Hé%LZ
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5 Forestry Masters in Gottingen

* Forest Managment and Utilisation
e Conservation and Forest Ecology

* Forest Ecosystem Analysis and
Information Processing

e Tropical and International Forestry
e \Wood Science and Technology
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PhD Programmes

Forest Sciences and Forest Ecolo
— general issues, 3 year programme (18 Credits),
German or English

Wood Biology and Wood Technology
— specialized programme, 3 years (36 Credits), English

Environmental Informatics
— specialized programme, 3 years, German or English

Applied Statistics and Empirical Methods
— managed by the mathematical faculty, 3 year programme, English,

— thesis related to forestry,
doctorate by the Faculty of Forest Sciences and Forest Ecology
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Institutes at Forestry Faculty

e 13 institutes (20 professors) covering
from soll, plant, growth, management,

wildlife, end products

* Forest Ecosystem Research Center
o Center for Sustainable Wood Uses
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Wood Science Education in Gadttingen

 BSc level: Forestry!

— Basic courses wood science and wood
technology

— Properties of timber species

« MSc level: 20 students per year, 2 years

 PhD level: approx. 40 (3 years)
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MSc in Wood Science (2 years+)

e Basic courses

— wood chemistry

— wood biology

— wood physics

— (Forest engeneering)

— (mathematics, statistics, economics,...)
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MSc in Wood Science (2 years+)

e Technological courses
— biotechnology!
— pulp and paper
— board materials
— coating and adhesives
— fungal degradation
— wood preservation
— drying
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1. Sem. Biologische
(WS) , Schnittholz und Grundlagen der
ARSI S Holzeigenschaften Holzproduktion und wanl
der Biotechnologie
7 Credits 6 Credits 7 Credits 9 Credits
5 SWS 4 SWS 5 SWS « 6 SWS
2. Sem. Zichtung und Holzchemie und Angewandte -
(SS) Holzbiotechnologie Holzwerkstoffe Holzanatomie AR e Slui el
7 Credits 6 Credits 7 Credits 8 Credits
5 SWS 4 SWS 5 SWS 6 SWS
3. Sem. Projekt:
(WS) Holztechnologie und
Holzprodukte / Neuartige
Holzwerkstoffe Technologien und Wahl
-------------- oder --------------- Umweltschutz
Molekulare
Holzbiotechnologie
12 Credits 6 Credits 15 Credits
8 SWS 4 SWS © 10 SWS
4. Sem . . . .
(SS) Masterarbeit 30 Credits (6 Monate) Abschluss: Master of Science
institute of Wood Biciogy and Wood TeChinGiogy ii l}%“ i
Georg-August University ofFdittioigerest Sciences and Forest Ecology — Georg-August-Universitét Gottingen .!;ulr&mgmm!'meé;




MSc in Wood Science (2 years+)

* Practical period (3 months)
 Research semester
« MSc thesis (6 months)
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Wood Research in Gottingen

 |nstitute of Wood Biology and Wood
Technology

 |nstitute of Forest Botany
 |nstitute of Forest Zoology
 |nstitute of Forest Genetics
 |nstitute of Forest Economics

— 8 full professors
— 3 added professors

Institute of Wood Biology and Wood Technology HéPqLZ

Georg-August University of Gottingen



Wood Research in Gottingen

 Institute of Wood Biology and Wood
Technology:

— 3 professors
— 32 employees (18 PhD students)
— Teaching and Research
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Saw mill/ machining
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Process laboratory
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laboratories
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Physical labs
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Wood composites laboratories

Institute of Wood Biology and Wood Technolo @
) . GLz

Georg-August University of Gottingen et or



Competence center wood 9153
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Uni Gottingen
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TU Braunschweig
FH Gottingen
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Field testing
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Research items

 Enzymatic wood degradation
» Biotechnology in wood technology

e Biosensors and early warning systems
(Insects)

 \Wood formation

Institute of Wood Biology and Wood Technology HéPqLZ

Georg-August University of Gottingen



Softwood structure

(Mod. J. Harrington)

Annual ring
(1-15 mm)

Macrofibril = cellulose
aggregate > 4-60 nm



Research area , Wood Quality*

« ,Influence of forestry
measures on wood
guality*

— Fibers
— Sawn wood
— End products

Institute of Wood Biology and Wood Technology
Georg-August University of Gottingen



Main projects:

* \Wood quality:
— Red heart beechwood
— Fibre and wood gquality of Abies grandis

— Non-destructive measurement of stem
fallures

— Wood quality Mexican wood species

Institute of Wood Biology and Wood Technolo 40
gy gy (\l*qLZ

Georg-August University of Gottingen et or



Biological deterioration of wood by fungi

» Natural resistance of
wood species

 Wood preservatives

e New treatment
technology

Institute of Wood Biology and Wood Technology
Georg-August University of Gottingen



Ungoing projects:

e Development of test
methods for modified
wood and WPC

 Non-destructive testing
methods in wood
durability evaluation
(vibration, ultrasonic)

 Mode of protection of
modified wood

e Partner in European
round robin tests

Institute of Wood Biology and Wood Technolo @
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Wood modification

Reaction Cross- Destruction
Filling the | Filling the with G @ | e o s
cell lumen cell wall Hydroxyl- | Hydroxyl- structure?
groups groups
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Wood modification

100%

High quality
window

dark red

meranti
oak

Unsuitable

window
0%

spruce
Wood properties

beech
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Processes
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More detailed overview of
wood modification
technology?
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Acetylation of wood

0 I .I
HSC% 0
/
WOOD + O —> WOOD . ch~<
H,C OH

O

Wood and acetic anhydride -> acetylated timber and acetic acid
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Pilot Plant Acetylation (skr armnhem, nu)
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Heat Treatment Processes in Europe

« PLATO (Netherlands): Platowood

« NOW  (New Option Wood - France):
retified wood

* Finnforest etc. (Finland): Thermowood
 Menzholz (Germany): oil-heat

o Stellac (Finland)

e Balz (Switzerland)

 Muhlbock/ Mitteramskogler (Austria)
 Barkett (Russia/ Germany)

e Bitus (Sweden)
Institute of Wood Biology and Wood Technology Hé’%LZ
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Heat treatment processes

Improved durability
against decay

Reduced

Reduced equilibrium Thermal conductivity

moisture content

Resin
removed

Consistent colour
through the piece

Improved stability / SRSI?tLtJi%sttrength

Institute of Wood .Blolo.gy and”\/\/.00d Technology Sl g htIy reduced H@[HLZ‘
Georg-August University of Gottingen bending Strength I frHolzblogie urd Harechnologie




Technology behind processes

* Differences between processes:

— general process conditions more or less
comparable (170 - 240 C)

— process steering (oxygen-nitrogen, oil, steam)
— equipment (large, small)

— steps within process (one or several steps)

— conditioning before and after

Institute of Wood Biology and Wood Technology Hé%LZ‘

Georg-August University of Gottingen



Products/ markets: use class 1

(Photos by Mitteramskogler/ Austria)
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Products/ markets: use class 2

(Photos by Mitteramskogler/ Austria)
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Products/ markets: use class 3

(Photos by Mitteramskogler/ Austria)
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Silicon Treatment of Wood

SinH2n+2 Si(OH)4
P Silanes Silicic Acid
/// | \‘\
—Si—
o | |
. ' —Si—0-Si—
«Silicon | |
\\ 7
o Siloxane

Silicon and Silicon Compounds

* Silicone Oll
* Silicone Rubber

Sio,

Silica

(Na,SiO,)*nH,0
(K,SiO,)nH,0

Silicates,
e.g. Water Glass
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Silicon Treatment of Wood
—the-Sol=Get-Process—

TEOS — SiO, MTES —» Me-SiO,,

Institute of Wood Biology and Wood Technology Z.
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Wood modification with aqueous
resins (DMDHEU)

micro fibril
micro fibril
micro fibril
micro fibril

» Agent fixes the cell
wall in a permanent
swollen state (bulking)

« Agent react with wood
(cross-linking)

micro fibril
micro fibril
micro fibril

—
Y
2
g
S
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Chemical Agents

O

HOCHZ\NXN/CHZOH

HO OH

DMDHEU
(dimethyloldihydroxyethyleneurea)

DHDMI
(dihydroxydimethylimidazolidinone)

O

ROHZC\NXN/CHZOR

RO OR

mDMDHEU(a); mDMDHEU(b)
(modified DMDHEU)

+ Produced for textile industry
+ “Easy care” properties
+ Bulk product

+ Low formaldehyde release

Institute of Wood Biology and Wood Technology
Georg-August University of Gottingen
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Treatments

< agueous solutions
svacuum/pressure impregnation
+ optional pre-drying

# curing in steam dryer
(higher than 100° C)

Institute of Wood Biology and Wood Technology
Georg-August University of Gottingen




Cross-linking of cellulose fibres

Cross-linked cellulosic fibres
in cotton:

oy

— Dimensionally
stable

—, Crease
resistant

— “Easy care”
“Non-iron”

Institute of Wood Biology and Wood Technology
Georg-August University of Gottingen
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Cross-linking cellulose molecules
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Treatments

+ agueous solutions containing: age
+ Vacuum/pressure impregnation

+ optional pre-drying

# curing in steam dryer

Institute of Wood Biology and Wood Technology

Georg-August University of Gottingen



Durability against soft rot (ENv807)

—®—pine sapwood ut
e

o O
12500 ; o) —O=Dheech ut
- A 2
@)

10000 4 ~é O - B pine heartwood ut
FNC 1.
DN
A A ) A

pine, DMDHEU 15%
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O beech, DMDHEU
40%
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Advantage # 1: High dimensional stability,
reduced swelling and shrinkage

Swelling/

Shrinkage [%] belma

Technology

201

15+

10+

Teak Oak Meranti Beech Pine

B Belmadur® Wood

Institute of Wood Biology and Wood Technology (mLZ.
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BASF Belmadur® Technology belma

Technology

® = patent and registered trademark of BASF

Wood Treatment Curing Belmadur®
Wood

Belmadur® le <

Solution

Temperature > 100°C
Institute of Wood Biology and Wood Technology H@LZ‘
G
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Thank you very much for
your attention!
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