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How do you adjust the 
amount of coffee and milk?



What are these wood species?
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1) Marupa, 3) Castanheira, 4) Guajará, 5) Aroeira, 6) Itaúba, 7) Angelim, 8) Jatobá, 9) Sucupira, 11) Muiracatiara, 12) Cumaru, 13) Roxinho 



1. What is the wood species?

2. What is the density of the wood?

3. What is the lignin content?

4. Which clone? 

5. How old?

NIR analysis of wood samples for industrial purposes





FT-NIR spectrometer (MPA, Bruker)

Spectral range: 750 a 2.500 nm.

Scan mode: transmitance and reflectance

Scan time: 15 seconds.

€ 80.000,00 (R$500.000,00)



MicroNIR (Viavi Solutions)

https://www.viavisolutions.com

Spectral range: 950 a 1.650 nm

Scan mode: reflectance

Scan time: 0.25 - 4 seconds

U$ 25.000,00 (R$120.000,00)



TrinamiX (BASF)

Spectral range: 1.450 a 2.450 nm

Scan mode: reflectance

Scan time: 1 - 2 seconds

€ 11.000,00 (R$70.000,00)



SWIR (1000 - 2500 nm)

FX10 (VNIR: 400-1000 nm)

Hyperspectral Camera SWIR

Spectral range: 400 a 2.500 nm

Pixel size: 24 x 24 μm

Frame ratio: 450 fps

€ 271.298,33 (R$1.745.807,24)



SWIR (1000 - 2500 nm)

FX10 (VNIR: 400-1000 nm)

Spectral range: 400 a 2.500 nm

Pixel size: 24 x 24 μm

Frame ratio: 450 fps

€ 271.298,33 (R$1.745.807,24)

Hyperspectral Camera SWIR
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NIR spectra in cellulose pulp at 
different moisture conditions



Chemometrics:

qualitative and quantitative analysis

1. Exploring data 

separating

wood species, 

clones, ages

PCA PLS-R PLS-DA

3. Classifying

materials: 

wood species, 

charcoal quality,

density or

moisture level

2. Predicting

properties: 

wood density, 

lignin content, oil

content, wood

natural durability, 

energetic density



Challenges:

Surface effect

MC effect









































Sampling protocol: obtaining wood powder on site



Analytical protocol: determining wood moisture



28

MicroNIR TrinamiX

NIR-based models: 
estimating wood moisture from powder taken on site



NIR portable applications:
Wood moisture,density, lignin and extractive content, etc.



Criticism and perspectives

Actual Limitations

 Working with NIR technology in laboratory 
conditions is easy!

 NIR spectra have been collected with different tools, 
different protocols and conditions.

 Using too many NIR models to estimate wood 
properties makes their practical application 
unfeasible!

What is missing?

 Combine several sampling and conditions

 Establish a standard protocol to perform analysis

 We need to develop practical solutions that can be 
applied in real-world situations
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Thank you!
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