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EURENCO Contents

Beater additive process for CCC and Nitrogen content
analysis

Near Infrared Spectroscopy From samples to analysis

Calibration models and prediction
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Beater additive process for CCC

EURENCO and Nitrogen content analysis
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Beater additive process for CCC

EURENCO and Nitrogen content analysis
Raw ) NIRS relevance
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Devarda titration test:

\ //\/ear Infrared Spectroscopy system (NIRS): _;

~ Indirect analysis method = Calibration time -~H

a~ Implementation time of samples and analysis: 10h ~ Data base samples
(1day) ~ Reliable calibration models
s Low flexibility in production to adjust pulps a  Precision: >0,02
~ Non continuous or semi continuous analysis = '(%@e)meﬂta“m time of samples and analysis: <1h
S ay
=~ Precision: 0,02 ~ High flexibility in production to adjust pulps

Reference analysis =~ continuous or semi continuous analysis
\ ~ low cost
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Near Infrared Spectroscopy: from

EURENCO samples to analysis
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Internal Wavelength
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— Physical factors of samples /nf/uenang NIR spectrum:
- Density

- Refractive index Surface
- Surface condlition

- Cristalline shape...

|, Chemical factors influencing N//? specz‘rum %N, Water content

...COMPOSsItion
Kt harmonic, 277 harmonic, 3@ harmonic ... and combinations = impossible to have a
direct interpretation of spectrum O imosaiiose  ELIENCO Property information

ymposmm



EURENCO
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Near Infrared Spectroscopy:
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samples to analysis

) Samples definition

Disc of pulps sample

Development of a machine and a method to
have a good regularity and reproducibility of:
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Thickness
Surface condition
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Homogeneity
Water content
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Calibration models and prediction

) Methodology

Samples reproductibility and homogeneisation

v

Evaluation of calibration model thank to chimiometry selection
parameters (R?, SEC, SECV)
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EURENCO

v

Validation of calibration models

v

Prédiction on unknown samples

’

Evaluation of prediction models with selection parameters (SEP,

Slope)
Good Prédiction Bad Prédiction
supplement models Improve or abandonment of

models
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Calibration models and prediction

EURENCO

Laboratory scale development of pulps to
create a reliable data base for the calibration

Target: Include all variations of the pulp manufacturing process to propose a
reliable calibration model

Ex:  Different lots of raw materials,
Different first pulps

— - < .

by g Ve Final pulps

SO
7" : ‘GN.W A1, A2, A3, A4...
%‘B} = *"’ ¥ "-" Stabilizer B%.52, £9). 841
i ?"c;_.«r. = C1,C2, C3,C4 ...
ol I:i - "“"W ’ Resin
Flocculent

Calibration range of %N for for pulps
6% < %N pulps < 10,5%.
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Calibration models and prediction
EURENCO P

Chimiometric treatment

Standart Normal Variate (Normalize
Untreated Spectrum R
spectrum = remove variations due to
[ \ samples)

1st dérivative (improve|signal) I\/Iodelling RiS|<S'
| - Loss of informations
; | I - Non representative models fitted
" T on curves

Intensity
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Calibration models and prediction

EURENCO

Quantitative models for
determination of %N of final

pulps

Calibration samples: 20

Correlation Calibration indicaton Crossed validation in dliacrzglocr;uzrr]ror
coefficient (R2) error (SEC) indicaton error (SECV) (SEP)
Model acceptance
Model 1 0,997 0,087 0,102 0,147 parameters
- SECV <1,5SEC
Model 2 0,997 0,079 0,094 0,107 - SEP<SEC
Model 3 0,997 0,083 0,098 0,117
Model 4 0,997 0,085 0,085 0,113
SEC mesures the gap between SEP mesures the gap
predicted values with NIR between predicted values
calibration and reference with NIR prediction and
value of calibration reference value of prediction

Prediction model unsatisfactory
Need to supplement models with more samples

C/Bs Nirocsluiose Furenco property information



Calibration models and prediction

EURENCO

Selection of a calibration
model and prediction tests

Calibration samples: 37

Correlation Calibration indicator error Crossed validation Prédiction indiction
coefficient (R2) (SEC) indicator error (SECV) error (SEP)
Model3 | 0902 @ 0124 @ | SEP<<SEC
0,8
Prediction samples =
2 NIRS
zZg [ | |
Z ©
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X 01 HE NN [ | [ |
X

0
Prediction model satisfactory
Need to suplement calibration models in samples

to have a better precision
C/Bs Nitrocellllose  £L/IENCO property information
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Calibration models and prediction

EURENCO

Selection of calibrations
models and prediction tests

Final pulps First pulps
NIRS
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Prediction model satisfactory for determination of %N and %stabilizer in
pulps

Need to suplement calibration models in samples to have a better
. predSiO n C/Bs Nitrocellulose  £L/IENCO property information
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Conclusion/Perspectives

EURENCO

Reproducibility of samples thank to a disk
manufacturing machine

Calibration of %N of first and final pulps
Calibration of % stabilizer of final pulp

Good prediction

Supplement models in samples to improve the precision

C/Bs Nirocsluiose Furenco property information
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