Thermokinetic, thermodynamic, and combustion analysis of agro-industrial biomass for bioenergy: insights from isoconversional models and neural networks
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SUPPLEMENTARY MATERIAL
Table S1 – Data of the activation energy and R² values at each conversion level by the Friedman, KAS, and FWO methods for the compost barn.
	
	Friedman
	
	KAS
	
	FWO

	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²

	0.15
	144.70
	0.85
	
	127.22
	0.84
	
	129.44
	0.86

	0.20
	171.97
	0.97
	
	144.83
	0.92
	
	146.45
	0.93

	0.25
	190.40
	0.99
	
	150.86
	0.94
	
	139.63
	0.90

	0.30
	198.44
	1.00
	
	187.79
	0.97
	
	187.61
	0.97

	0.35
	195.15
	1.00
	
	163.53
	0.98
	
	164.66
	0.98

	0.40
	202.95
	0.98
	
	186.87
	0.99
	
	186.96
	0.99

	0.45
	208.21
	0.98
	
	179.81
	0.99
	
	180.34
	0.99

	0.50
	222.68
	1.00
	
	237.93
	0.98
	
	235.71
	0.98

	0.55
	306.41
	0.95
	
	222.53
	0.98
	
	221.20
	0.99

	0.60
	376.69
	0.81
	
	276.95
	0.81
	
	273.22
	0.82



	Table S2 – Activation energy data and R² values at each conversion level by the Friedman, KAS, and FWO methods for orange pomace.
	
	Friedman
	
	KAS
	
	FWO

	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²

	0.05
	158.93
	0.99
	
	118.90
	0.93
	
	120.40
	0.94

	0.10
	209.66
	0.96
	
	172.59
	0.99
	
	171.70
	0.99

	0.15
	227.49
	0.99
	
	199.56
	0.99
	
	165.06
	0.99

	0.20
	259.06
	0.98
	
	201.27
	0.98
	
	199.30
	0.99

	0.25
	362.57
	0.97
	
	261.61
	0.97
	
	256.82
	0.97

	0.30
	439.38
	0.95
	
	393.36
	0.95
	
	382.29
	0.96

	0.35
	560.14
	0.94
	
	422.79
	0.93
	
	410.48
	0.94

	0.40
	798.91
	0.82
	
	795.64
	0.83
	
	765.27
	0.83

	0.45
	359.63
	0.82
	
	827.22
	0.92
	
	795.55
	0.92

	0.50
	896.89
	0.96
	
	947.24
	0.93
	
	909.93
	0.93

	0.55
	489.72
	0.80
	
	669.05
	0.96
	
	645.60
	0.96

	0.60
	275.90
	0.98
	
	426.78
	0.94
	
	415.38
	0.95

	0.65
	615.06
	0.91
	
	530.40
	0.90
	
	514.07
	0.91




Table S3 – Activation energy data and R² values at each conversion level by the Friedman, KAS, and FWO methods for the banana pseudostem.
	
	Friedman
	
	KAS
	
	FWO

	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²

	0.05
	10.98
	0.91
	
	-
	-
	
	10.00
	0.90

	0.10
	59.47
	0.99
	
	45.21
	1.00
	
	50.43
	1.00

	0.15
	62.10
	0.83
	
	52.60
	0.99
	
	43.65
	0.99

	0.20
	15.15
	0.97
	
	79.18
	0.88
	
	83.86
	0.90

	0.25
	177.44
	0.99
	
	16.36
	0.99
	
	165.11
	0.99

	0.30
	169.92
	1.00
	
	15.98
	0.98
	
	153.48
	0.98

	0.35
	163.42
	1.00
	
	16.16
	1.00
	
	162.32
	1.00

	0.40
	166.23
	0.99
	
	134.86
	0.97
	
	137.40
	0.98

	0.45
	169.47
	1.00
	
	133.95
	1.00
	
	136.62
	1.00

	0.50
	151.11
	0.89
	
	167.74
	0.99
	
	168.84
	0.98

	0.55
	161.79
	0.98
	
	150.58
	1.00
	
	152.62
	1.00

	0.60
	190.62
	0.98
	
	167.26
	1.00
	
	168.58
	1.00

	0.65
	215.14
	0.99
	
	203.43
	1.00
	
	203.12
	1.00

	0.70
	200.01
	0.98
	
	178.10
	1.00
	
	179.17
	1.00

	0.75
	251.46
	0.87
	
	294.04
	1.00
	
	289.59
	0.98



Table S4 – Data of activation energy and R² values at each conversion level by the Friedman, KAS, and FWO methods for coconut shells.
	
	Friedman
	
	KAS
	
	FWO

	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²
	
	Ea (kJ.mol-1)
	R²

	0.15
	27.63
	0.99
	
	37.54
	1.00
	
	41.60
	1.00

	0.20
	33.22
	0.96
	
	56.87
	1.00
	
	61.30
	1.00

	0.25
	9.26
	0.75
	
	12.98
	1.00
	
	52.64
	1.00

	0.30
	248.69
	0.99
	
	20.13
	1.00
	
	202.47
	1.00

	0.35
	305.46
	0.99
	
	24.50
	0.99
	
	243.95
	0.99

	0.40
	304.20
	0.98
	
	305.27
	0.98
	
	299.11
	0.98

	0.45
	330.93
	0.97
	
	361.31
	0.96
	
	352.62
	0.96

	0.50
	226.81
	0.98
	
	308.20
	0.97
	
	302.30
	0.97

	0.55
	360.28
	0.97
	
	275.35
	1.00
	
	271.21
	1.00

	0.60
	454.22
	0.92
	
	347.03
	0.97
	
	339.55
	0.97




Fig. S1 – Variation of the enthalpy (ΔH) as a function of conversion (α), obtained from the data of the Friedman method, for a heating rate of 20 °C.min-1.
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Fig. S2 – Gibbs free energy (ΔG) as a function of conversion (α), obtained from the data of the Friedman method, for a heating rate of 20 °C.min-1. 
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Fig. S3 – Variation in entropy (ΔS), as a function of conversion (α), obtained from Friedman's method data, for a heating rate of 20 °C.min-1. 

[image: Texto

O conteúdo gerado por IA pode estar incorreto.]

image4.emf
0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

ΔS (kJ mol

-1

k

-1

)

α

 Bagaço de laranja 

 Compost barn

 Pseudocaule

 Casca de coco


oleObject3.bin

image1.png
Orange bagasse
Conmpost bam.
‘Banana pseudostem
Coconut shell




image2.emf
0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

0

200

400

600

800

1000

ΔH (kJ mol

-1

)

α

 Bagaço de laranja 

 Compost barn

 Pseudocaule

 Casca de coco


oleObject1.bin

image3.emf
0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

0

20

40

60

80

100

120

140

160

180

200

220

240

ΔG (kJ mol

-1

)

α

 Bagaço de laranja 

 Compost barn

 Pseudocaule

 Casca de coco


oleObject2.bin

