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Production of Final products

raw materials

NIR technology
&
GNOSSIv software

¥

Synthesis of resins
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FORMALDEHYDE

FORMOL
- Formaldehyde concentration

Prediction vs True [/ Comp. 1 [mg] / Cross Validation
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Validation Mo 1 + Formaol1.g2

UFC

Urea concentration
Formaldehyde concentration
Molar ratio

Solids content

Buffer capacity
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Prediction vs True [ uREA [%] f Cross Validation
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Industrial application of GNOSSI™ UFC Chimar Hellas S.A. 6
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Example of GNOSSIM UFC probe installation Sl Hehes A a
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The portion of th@bsorbed radiation depends on thproperties of the UFC.

Thetime evolution of some characteristics bandm the NIR frequency range

determines UFC’s chemical properties.

The results of the analysis are depicted on graphs the control room.
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Industrial depiction of results - GNOSSI™M UFC iRt d

% UREA |% FORMALD. % SOLIDS MR
24.27 57.14 81.41 4.71

FORMALDEHYDE

SOLIDS

online monitoring
GNOSSI™ can be usedto: control solids more consistent product

ensure correct Molar Ratio
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GNOSSI™ for UFC analysis
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GNOSSI™ for resin’s synthesis
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Industrial application of GNOSSI™ resins
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Predicting the MR & Solids in the reactor St bl Rk a
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Methylolation :
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Monitoring the methylolation stage
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Monitoring the CONDENSATION stage
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Industrial example of GNOSSIM in resins
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Importance of temperature during measuring

<CD
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Predicting the end of the condensation
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Spectroscopic correlation of the progress of the
viscosity during condensation stage
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Industrial example |
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Industrial example Il
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Spectroscopic correlation of the molecular weight
during the condensation stage

GPC analysis of samples during the condensation gfa

The correlation gives a 9-ranks model with R=95% and RMQECV=136.
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Industrial example |

Progress of the molecular weight of the
polymer during an industrial condensation.

The variations of the spectra during

condensation. The critical wave band
from 5500 up to 7500 wave numbers

6th European Wood-Based Panel Symposium D. Papapetros




Industrial example I
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We afford three spectroscopic models
that follow the progress of the condensation:

the condensation index,
the progress of the viscosity and
the progress of the molecular weight.

When combining all these we can predict the end dhe condensation.

But, have we reached the goal?

Can we base the prediction of the end of the condgattion
on such a spectroscopic analysis?
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Unfortunately...

If we cook 100 resin batches by predicting sucedlgshe end of the condensatio
and we jellify one then we are in trouble.

That's why we have to insert a final criterion thasures
the end of the condensation.
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Determination of the final molar ratio

Expected final values

1. Molar Ratio = 1.070

2. Th. Solids = 74.23%
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CONCLUSIONS |
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CONCLUSIONS I

d Detecting abnormalities during the condensation stage

d Determine the properties of the final resin either in the reactor or in the storage
tank

O Asatechniqueit is non-destructive
rapid

precise

reproducible

reliable

in situ and at real time
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Contact detalls
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