JULICH

Forschungszentrum

BESKID

Parameters influencing the mass loss rate "
in the tube furnace for PMMA

Karen De Lannoye?®, Alexander Belt?, Ernst-Arndt Reinecke® and Lukas Arnolda-c”

2 Institute for Advanced Simulation, Forschungszentrum Julich, Julich, Germany

b |nstitute of Energy and Climate Research, Forschungszentrum Jilich, Jilich, Germany
¢ Computational Civil Engineering, University of Wuppertal, Wuppertal, Germany

" Corresponding author: l.arnold@fz-juelich.de / arnold@uni-wuppertal.de

1 Introduction 3 Experimental Results
Classically, the tube furnace as described in 1ISO 19700 is used for toxicity Material: cast black PMMA (9H10 by Evonik)
tests. In this set-up a sample is introduced into a tubular oven at a Dimensions: 500 mm x 20 mm x thickness
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enable an online mass loss measurement. The advantage of this set-up is Atmosphere: : j
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like the cone calorimeter, where a.o. the flow velocities around the sample starts ~20 °C before reaction 2 30002
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2 Expe rimental Set-up Fig 5: Normalized mass loss for PMMA under N, and air
atmosphere (flow rate: 20 |/min, sample thickness: 6 mm)
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* Experiments possible at constant heating rate or at constant temperature 6 mm (~69 g), 10 mm (~113 g), & /3 10 mm repetition 1
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Fig 1: schematic overview of the experiment » Main peak shifts to higher 8 [
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of the sample 0.0000 fmrmemsmmy s e SO I
. . 200 300 400 500 600 700 800
* Thermocouples at the in-and outside of the tube Temperature (°C)

Fig 6: Normalized mass loss rate for 6 mm and 10 mm thick
PMMA; top: air atmosphere, bottom: N, atmosphere, flow
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Heatmg rate: Fig 7: Normalized mass loss rate for PMMA for different flow
* Controlled by changing the oven power over time rates (atmosphere: air, thickness: 6 mm)

* Manually optimized for defined heating rates

* Optimized using outside thermocouples 4 Outlook
* Above 200 °C: variation in heating rate < 1 °C/min
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Fig 4- Heating rate in the tube furnace for different flow conditions (Ieft) and different heating rates (right). [1] Fajceh, T, etal,, Exper?mental and modelling §tudies on the kinetics and mechanisms of thermal degradation of polymethyl methacrylate in nitrogen
and air, Journal of analytical and applied pyrolysis, 120:423-433, 2016.
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