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he objective of this work was to seek spectroscopic methods for the evaluation
of the natural durability(wood decay tests according to EN 350-1 and EN 113 standards),
of four species technically and economically important. Sampling was carried out while
trying to favour the variability of heartwood natural durability within each species.
Two spectral zones were studied: the visible and the near infrared domain. T = '
Colour measurements were performed on dried wood sample with a Microflash data color —= Pl g;f:slaezd;en‘ji;e;ﬁom
spectrophotometer. FT-NIR spectra were recorded on a BRUKER FT-IR spectrometer (Ve ctor 22/NI). various parts of oak
Partial Least Squares (PLS) regression models were established and validated by cross- and test set after exposure
validation.

to Coriolus versicolor
during 16 weeks.

Prediction for Douglas

The t.e‘st results of the natural durabl!lty tests for Douglas prove thz?t this species can be Prediction for OQak
classified as not very durable according to the European classification (EN 350-1). The ) . ' '
correlations obtained by using the colorimetric components do not make it possible The oak constitutes a particular case in the study since samples
to predict in a reliable way the mass loss due to fungi attack. On the other hand, near containing sapwqod were knowingly used. It '.S.adVlséb!e however
infra-red spectroscopy (NIRS) makes it possible to develop exploitable calibrations to no.te that certain trees haye a natu.ral durability def'n'telY lower
to discriminate the performances (Table 1 and Figure 1). However they must be improved ~ (one in our k?atch'). Thls.ch01ce contributed to deyglop Pa"'“CUhrIY
in order to develop robust predictive models. A set of complementary samples taken powe "f}Jl callb.rat‘lons (Figure 4). They prove that it is possible
on different ecological and genetic criteria would probably result in extending to obtain predlcp.ons
the scattering of mass loss values and thus in improving the quality of the predictive of natural duraan!ty “
models. In addition, the acquisition technique of the spectra must be improved as well .CO'T"P|e.t?|Y explo'ltable 3 %
as the effect of the density which could have an impact on the natural durability which if a judicious choice 3 W
is not completely taken into account in the spectral information. of samples for the set ’; B
of calibration is carried g
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tandard Ettor of Laboratory In all the cases, the colorimetric method does not constitute
Standard Error of Prediction

R Neber ofaciet ficks " a relevant approach for the indirect evaluation of natural durability.
, e o . o |J Thereasons are multiple but are more particularly dependent
¥ o0 g on the low penetration depth of the visible radiation and its physical

origin (electronic transitions) which is sensitive to the history

of the wood (for example moisture content or ageing).

NIRS appears to be the technique the most adapted to the indirect
evaluation of natural durability for theoretical and practical reasons.

Figure 1. Relationship between
the actual x-values obtained from wood
decay tests on Douglas and the y-values 0

predicted by NIRS in the cross-validation step

PREDICTED mass loss ()
N

(Coniophora puteana, LR plane). | ! - - - - - NIR spectrometers tend to be widespread in industry which
’ RO masstess ) involves a price reduction of the equipment. The industrial request
for measurements in real time increases, including the best
Prediction for Teak and Chestnut accuragypossible and long-term stability under the industrial

conditions. This implies that the robustness of the system
of measurement is the principal criterion in the development
of each method. The application of NIRS is largely widespread
in the field of quality control, particularly in the food industry.
It allows the qualitative and quantitative study of various types
30 S mean of products starting from the spectral information combined
' with the multivariate models of calibration. This technique
improves the performances of quality control of the product,
by reducing the time and the production cost. Many portable NIRS
spectrometers are available for the industrial use at a relatively

For very durable species such as Teak or the chestnut (Table 1), it is possible
to obtain by NIRS discriminating predictive models from the mass loss obtained
by the standardised test of natural durability (Figure 2 and 3).

low cost.
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Figure 2. Relationship between the actual x-values Figure 3. Relationship between the actual x-values
obtained from wood decay tests on Teak and the y-values obtained from wood decay tests on Chestnut
predicted by NIRS in the cross-validation step and the y-values predicted by NIRS in the cross-
(Coriolus versicolor, LR plane). validation step (Coniophora puteana, LR plane).

The possibility of obtaining exploitable calibrations is thus shown; however the current
procedure of test leads to very weak fungi attacks. The latter have unfavourable consequence

on the error of measurement and a relatively narrow range over the actual values which French

generate a very poor capacity of discrimination. The use of the colorimetric components does /Qg“cu't;:’a'
. . . T . . . esearci

not make it possible to develop exploitable predictive models. For these two species, widening Centre

the variability of the natural durability within the set of calibration is essential by a judicious
choice of the samples.
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