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Introduction

= Hierarchical assembly

= Cell features vary within growth ring(s) according to
different functions of the tissue

= Need for research:

Consistent set of data according to:

- Cell geometry distribution
- Chemical description

October 13, 2010 COST Workshop ,Wood Structure/Function-Relationships “— October 5-8, 2010



Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

SN
Jlcambum  pim
<= N\ —

Region 1‘ ‘Region J Region P

Geometry characterizatio

« Chemical composition e Lignin distribution
» Free swelling \

* Density i T
- Microfibril angle (-/r

October 13, 2010 COST Workshop ,Wood Structure/Function-Relationships “— October 5-8, 2010



Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Sample description
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Geometry characterization

= RT-surface

= Field-Emission-Scanning-Electron-Microscope
(FE-SEM)
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Overlapping image accquisition
with equal magnification

Reconstruction
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* Cell wall thicknesses
* T, radial direction
* T, tangetial direction
* Lumen diameter
* D, radial direction
* D, tangential direction

October 13, 2010 COST Workshop ,Wood Structure/Function-Relationships “— October 5-8, 2010



ETH

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Radial cell wall thickness

10

ST

s

—Growthring 2

9 +|—Growthring48
——Growth ring 96

Radial cell wall thickness [um]

0,00 0,20

0,40 0,60 0,80
Relative growth ring position []

October 13, 2010 COST Workshop ,Wood Structure/Function-Relationships “— October 5-8, 2010

1,00




ETH

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Tangential cell wall thickness
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Cell wall thickness distribution
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Radial lumen diameter
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Lumen diameter distribution

0,2
0,18
0,16
B Radial
0,14
B Tangential

Relative frequency []

0 7,5 15 22,5 30 37,5 45 52,5 60 67,5
Lumen diameter [um]

October 13, 2010 COST Workshop ,Wood Structure/Function-Relationships “— October 5-8, 2010



Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Lignin distribution

= UV-spectroscopy

- Specific absorbance of softwood lignin: 280nm
- Resolution: 0.25x0.25um?
- 1pum RT sections
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Earlywood

Latewood

Wood rays
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Differences in Lignin content
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Outlook
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Quantitative Correlation
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Conclusions

= A method is presented to create a consistent set of
data as a basis for the explanation of the

anisotropic behavior of wood towards changes in
Its moisture content
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Thank you for your attention!
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