Determination of kinetic parameters of the paper lining used in gypsum plasterboard 
The chemical kinetic parameters of gypsum plasterboard paper lining are obtained in this document based on thermogravimetric test data (TGA) presented in Bhargava et al. [1] and using the software Fire Dynamics Simulator (FDS) [2] 
Description of the experimental data 
Samples of gypsum plasterboard paper lining were retrieved by peeling the lining from the surface of a plasterboard. They were cut in small pieces and fitted in TGA aluminum crucibles. The sample weight varied between 4-6 mg. Tests were performed in argon atmosphere at three different heating rates at 5, 15 and 30 K/min, up to a maximum temperature of 600 °C. 
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[bookmark: _Ref63934337]Figure 1: Mass loss of gypsum paper lining during TGA tests at different heating rates
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[bookmark: _Ref63934344]Figure 2:  DTG curves of paper used in gypsum plasterboard at different heating rates
Figure 1 and Figure 2 show the mass loss and the differential DTG curves of gypsum paper linings at different heating rates from 5, 15, and 30 K/min.  The curves show that the main decomposition occurs between 229 and 415 °C. The peak of mass loss rate lies in the range of 347-387 °C depending upon the heating rate. Also the amount of residue left after the decomposition ranges from 32% to 50% of initial mass. There is one main DTG peak visible, hence the reaction is assumed to follow one main step (i.e. the pyrolysis reaction consists of decomposition of solid leading to formation of volatiles and char). Table 1 summarizes the experimental observations.
Table 1: Summary of parameters obtained from TG-DTG tests for use in FDS 
	Heating Rate [K/min]
	Tonset [°C]
	Tfinal [°C]
	Reference Temperature-Tp [°C]
	Yield of the residue []
	Pyrolysis Range-∆T [°C]= Tfinal -Tonset

	5K/min
	229
	415
	347
	0.32
	186

	15K/min
	265
	395
	367
	0.46
	130

	30K/min
	280
	407
	387
	0.50
	127

	Mean
	258
	406
	367
	0.43
	146





Determination of the kinetic parameters
The reaction kinetic parameters were obtained with the software Fire Dynamics Simulator (FDS) version 6.3.0, based on the input obtained from TGA tests. The kinetic parameters are obtained with equations (1)-(3) [2].
			(1)
			(2)
			(3)
where rp is the reaction rate (-/s), Ys (0) is the mass fraction of the material undergoing the reaction,  is the TGA test heating rate (K/s),  is the yield of the residue,  is the pyrolysis range, Tp is the reference temperature (K),  R is the universal gas constant, A is the pre-exponential factor (-/s), E is the activation energy (kJ/kmol) and subscript i refer to the material component number. Table 2 summarizes the kinetic parameters using the above equations and the inputs from Table 1.
Table 2: Calculated Kinetic Parameters using equations 1 and 2 
	Heating Rate [K/min]
	rpi [1/s]
	E [kJ/mol]
	A[1/s]

	5
	0.0012
	127.1
	1.68E8

	15
	0.0042
	153.8
	4.1E10

	30
	0.0079
	155.1
	4.01E10



Comparison between the reaction model and the experimental data
The TG -DTG curves have been simulated by solving the following system of ordinary differential equations corresponding to each heating rate. A matlab routine was written to solve the below mentioned equations using ode45 solver. 
Pyrolysis of paper sample into char and volatiles
			(4)
Char formation reaction
			(5)
Net Reaction Rate
			(6)
Combined Mass Fraction 
				(7)
Figure 3 and Figure 4 show the comparison between the kinetic model and the experimental data. Results show good agreement between the experimental data and the modelling results.
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[bookmark: _Ref63935580]Figure 3:  Comparison of the experimental and simulated mass loss
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[bookmark: _Ref63935583]Figure 4:  Comparison of the experimental and simulated DTG curve
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